
 

 
 
 
 
 
 
BOARD MEETING DATE:  December 2, 2022 AGENDA NO.  26 
 
PROPOSAL: Certify the Final Program Environmental Impact Report for the 

2022 AQMP and Adopt the 2022 AQMP 
 
SYNOPSIS: The 2022 AQMP is the blueprint for how the region will meet the 

2015 8-hour ozone national ambient air quality standard. The 2022 
AQMP has been developed in partnership with CARB, U.S. EPA, 
SCAG, and stakeholders throughout the region, including input 
from local government, health, community, and environmental 
organizations and business representatives. The 2022 AQMP 
includes control measures needed to meet the 2015 8-hour ozone 
standard for the South Coast Air Basin and Coachella Valley by the 
2037 deadline. Further, Appendix I (Health Effects) includes a 
report on the health impacts of ozone and particulate matter air 
pollution in the South Coast Air Basin. This action is to adopt the 
Resolution: 1) Certifying the Final Program Environmental Impact 
Report for the 2022 AQMP; 2) Adopting the 2022 AQMP in 
accordance with the Resolution; 3) Authorizing the Executive 
Officer to make appropriate changes to the adopted 2022 AQMP 
and its appendices, if necessary, to reflect amendments adopted at 
the Public Hearing; and 4) Directing the Executive Officer to 
submit the adopted 2022 AQMP including its appendices to CARB 
for its approval and subsequent submittal to U.S. EPA for inclusion 
in the SIP. 

 
COMMITTEE: Mobile Source, February 18 and September 16, 2022, Reviewed 
 
RECOMMENDED ACTIONS: 
1. Certify the Final Program Environmental Impact Report for the 2022 AQMP; 
2. Adopt the 2022 AQMP in accordance with the attached Resolution;  
3. Authorize the Executive Officer to make appropriate changes to the adopted 2022 

AQMP and its appendices, if necessary, to reflect amendments adopted at the Public 
Hearing; and  
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4. Direct the Executive Officer to submit the adopted 2022 AQMP including its 
appendices to CARB for its approval and subsequent submittal to U.S. EPA for 
inclusion in the State Implementation Plan. 

 
 
 
 

Wayne Nastri 
Executive Officer 

SN:SR:IM:SML:EP:JHL 

 
Background 
The U.S. EPA sets National Ambient Air Quality Standards (NAAQS) for criteria air 
pollutants, with periodic revisions based on the latest available science. The latest 
revision of the ozone NAAQS is the 2015 8-hour ozone standard, which lowered the 
ozone standard from 75 to 70 ppb to be attained by 2037 for an “extreme” 
nonattainment area. The South Coast Air Basin (Basin) and Coachella Valley are in 
“extreme” and “severe-15” nonattainment of the 2015 ozone standard, respectively, 
despite the significant progress in reducing emissions that has been made over many 
decades due to existing air quality regulations, incentive programs, voluntary actions, 
and partnerships with other agencies and stakeholders.  
 
Under the federal Clean Air Act (CAA), South Coast AQMD is required to prepare an 
AQMP that establishes the control strategy for how the Basin and the Coachella Valley 
will attain the 2015 ozone standard and satisfy the nonattainment area planning 
requirements. The 2022 AQMP, together with the plan provisions adopted by CARB 
and SCAG, serves as the State Implementation Plan (SIP) for the attainment 
demonstration and other nonattainment area requirements for the 2015 8-hour ozone 
standard for the South Coast Air Basin and Coachella Valley. 
 
Public Process  
The development of the 2022 AQMP has been a multi-agency effort that includes 
SCAG, CARB, and U.S. EPA that was developed over a three-year period with agency, 
environmental, community and business stakeholders. The 2022 AQMP was developed 
through  an extensive public process with the AQMP Advisory Group, Scientific, 
Technical, and Modeling Peer Review (STMPR) Advisory Group, South Coast 
AQMD’s Advisory Council, and specialized topic-specific Working Group Meetings. In 
addition, staff held a Control Measures Workshop, Regional Workshops, and other 
briefings to community and other groups and organizations. In addition, staff provided 
updates to the Board on the development of the 2022 AQMP at the March 4, May 12, 
August 5 and October 7, 2022 Board meetings. Overall, 106 written comment letters 
were received on the 2022 AQMP and responses are provided in Attachment D, 
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“Comments and Responses to Comments on the 2022 AQMP.” Below is a more 
detailed discussion of these public meetings. 
 
AQMP Advisory and STMPR Advisory Groups 
In October 2019, an AQMP Advisory Group was formed to provide feedback and 
recommendations on the development of the 2022 AQMP, including technical issues, 
policy, and control strategies. The Advisory Group represents a diverse cross section of 
stakeholders such as large and small businesses, government agencies, environmental 
and community groups, and academia. In addition, the STMPR Advisory Group was 
convened in August 2020 to make recommendations on air quality modeling, emissions 
inventories, as well as socioeconomic modeling and analysis. The AQMP and STMPR 
Advisory Groups met ten and seven times, respectively, throughout the AQMP 
development process, and meetings were open to the public. The meeting materials are 
available on the 2022 AQMP website, www.aqmd.gov/2022aqmp. 
 
South Coast AQMD’s Advisory Council  
The purpose of the Advisory Council is to discuss the health effects of particulate matter 
(PM) and ozone air pollution and other criteria air pollutants and advise staff regarding 
Appendix I, Health Effects in the 2022 AQMP. This Appendix includes a report on the 
health effects of ambient air pollutants, especially particulate matter, as required by 
California Health & Safety Code Section 40471(b). The evaluation was prepared in 
conjunction with the preparation of the 2022 AQMP, and it reflects inputs from South 
Coast AQMD’s Advisory Council and public health organizations, such as CARB and 
the Office of Environmental Health Hazard Assessment (OEHHA).   
 
Specialized Working Groups and Policy Briefing Papers 
In addition to the Advisory Group meetings, six specialized Working Groups were 
established to address key topics specific to the 2022 AQMP. Staff held a total of 22  
Working Group meetings, covering  Residential and Commercial Buildings, Aircraft, 
Ocean-Going Vessels, Construction and Industrial Equipment, Heavy-Duty Trucks, and 
Zero Emissions Infrastructure. Five policy briefs were developed to provide policy 
background information to support the development of the 2022 AQMP. The policy 
briefs are titled Black Box Measures, Federal Approach, Climate Change and 
Decarbonization, Infrastructure – Energy Outlook, and Residential and Commercial 
Building Appliances.  
 
Control Measures Workshop 
In November 2021, South Coast AQMD conducted a Control Measures Workshop to 
solicit new and innovative control concepts to assist in designing a control strategy for 
the AQMP. Staff also conducted an extensive outreach program to inform and engage a 
wide range of stakeholders on the requirements, approach, goals, and impacts of the 
2022 AQMP, in addition to ongoing AQMP Advisory Group, STMPR Advisory Group 
and South Coast AQMD’s Advisory Council meetings. 

http://www.aqmd.gov/2022aqmp
http://www.aqmd.gov/2022aqmp
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Regional Public Workshops 
The Draft 2022 AQMP was released in May 2022 to provide the public and other 
stakeholders an opportunity for review, and South Coast AQMD held three regional 
Public Workshops/CEQA Scoping Meetings throughout the South Coast Air Basin and 
Coachella Valley in May 2022 to solicit public input. The Public Workshop for 
Coachella Valley conducted on May 26, 2022, provided Spanish translation. Eighty 
comment letters were received on the Draft 2022 AQMP. A Revised Draft 2022 AQMP 
was developed to reflect public comments and was released in September 2022 with key 
changes including the baseline and future NOx emissions inventories, the carrying 
capacity, South Coast AQMD’s opportunities for contingency measures, an 
Environmental Justice (EJ) analysis based on the latest SB 535 definition of 
Disadvantaged Communities, and a health benefit-based cost-effectiveness threshold for 
NOx controls. 
 
Regional Public Hearings 
Five Regional Public Hearings were held in October 2022 for each of the four counties 
and Coachella Valley, where additional public input and comments were solicited. The 
regional Public Hearing conducted on October 18, 2022 provided Spanish translation 
and all materials were available on the 2022 AQMP website. Transcripts of these 
hearings are included in the Board Package (Attachment G). The Draft Final 2022 
AQMP was released on November 23, 2022 and included additional revisions to the 
Revised Draft AQMP based on the additional 20 comment letters received and public 
comments raised during the regional public hearings. Key changes included revising the 
cost-effectiveness values for control measures and adding Response to Comments in 
Volume II to address comments received on the Revised Draft 2022 AQMP.  
 
Community Briefings and Other Meetings 
To ensure communities and other organizations were well informed, staff conducted 
briefings of the Draft 2022 AQMP to AB 617 communities. Presentations and the 
meetings for the AB 617 communities were conducted in English and Spanish. In 
addition, the Draft 2022 AQMP was presented to the South Coast AQMD’s 
Environmental Justice Advisory Group, Young Leaders Advisory Council, and the 
Local Government, and Small Business Association Advisory Group. Through the 
development of the 2022 AQMP staff provided briefings to local cities and 
governments, and business alliances, and met with individual environmental and 
community groups, business representatives, and other stakeholders.  
 
Proposal 
The 2022 AQMP incorporates a broad-based zero-emissions control strategy for 
stationary, area, and mobile sources, and allows for advanced low NOx control 
strategies where zero-emission technologies cannot yet be deployed. This approach 
ensures the cleanest pollution controls can be deployed immediately and the maximum 
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emission reductions can be achieved. The zero-emission transition is necessary to 
achieve the substantial emission reductions needed to meet the 2015 ozone standard. 
The 2022 AQMP is designed to achieve co-benefits from other local and state planning 
efforts and promotes zero emissions infrastructure.  
 
The following highlights key components of the 2022 AQMP: 
 
1) Ozone and Particulate Matter Health Effects - Appendix I (Health Effects) 

discusses the overall health effects from criteria air pollutants (e.g., ozone, PM, CO, 
NO2, SO2, sulfates, lead) and U.S. EPA’s latest review on ozone and PM2.5 air 
quality standards. Findings include a large body of scientific evidence that shows 
adverse impacts of air pollution including PM2.5 and ozone on human and animal 
health. Epidemiology and laboratory studies link air pollution, including PM2.5 and 
ozone, to increased morbidity and, in some instances, premature mortality.   

2) Emissions Inventory – The emissions inventory includes revised stationary (point 
and area) source emissions, on-road mobile source emissions based on the U.S. EPA 
approved motor vehicle emissions model, EMFAC2017, off-road mobile source 
emissions inventories reflecting the most recent available technical data, and the 
latest demographic growth forecasts based on the adopted 2020 Regional 
Transportation Plan/Sustainable Communities Strategy (RTP/SCS) by SCAG. Base 
year 2018 emissions reflect actual activities and reported emissions, while future 
emissions are based on growth projections and adopted regulations with past and 
future compliance dates. Despite projected growth in the population and the 
economy, emissions are projected to decrease over time due to continued 
implementation of existing regulations. However, emissions do not decrease 
sufficiently to meet the 2015 8-hour ozone standard. In addition, the proportion of 
NOx sources under federal control and beyond South Coast AQMD’s direct 
regulatory authority is anticipated to grow substantially by 2037. As a result, the 
region will be unable to meet the standard without federal agencies committing to 
their share of reductions.  

3) Control Strategy - The overall control strategy reflects an integrated approach 
relying on all feasible regulatory actions at federal, state and local levels, 
supplemented by emissions reductions from incentives and co-benefits from other 
programs.  
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FIGURE 1. BASE AND FUTURE YEAR NOx EMISSIONS AND REDUCTIONS 
REQUIRED TO MEET THE 2015 8-HOUR OZONE STANDARD 

 
Regional air quality modeling indicates that NOx emissions must be reduced to 60 
tons per day to meet the 2015 8-hour ozone standard by 2037, which is 83 percent 
below current conditions and 67 percent below 2037 baseline (business-as-usual), 
respectively, as shown in Figure 1. With NOx reductions and limited strategic VOC 
reductions included in the AQMP, all areas of the Basin are projected to attain the 
2015 8-hour ozone standard by 2037. Below are the proposed control strategies that 
aim to generate the emission reductions needed to attain the standard: 

• South Coast AQMD Stationary and Area Source Measures – The 2022 
AQMP includes 31 control measures for industrial, commercial, and 
residential sectors that are based on accelerated deployment of available 
cleanest possible technologies (e.g., zero emissions technologies, where 
technologically and economically feasible, and advanced low NOx 
technologies in other applications), best management practices, co-benefits 
from existing programs (e.g., climate and energy efficiency), incentives, and 
other CAA Section 182(e)(5) black box measures. Stationary source 
incentives primarily serve to assist EJ and disadvantaged communities to 
accelerate early deployment of advanced cleaner technologies.  

• South Coast AQMD Mobile Source Measures – The 2022 AQMP includes 18 
control measures for new or redevelopment projects, facility-based mobile 
source measures, continuing incentive programs for accelerated penetration 
and early deployment of cleaner technologies in on-road and off-road mobile 
sources and development of zero emission infrastructure for mobile sources.  
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• CARB’s Measures – Adopted on September 22, 2022 by CARB, the 2022 
State SIP Strategy for the South Coast Air Basin provides the list of measures 
for state sources needed to provide emissions reductions for attainment of the 
2015 ozone standard. Following South Coast AQMD’s adoption of the 2022 
AQMP, CARB will adopt enforceable commitments for emission reductions 
from state sources required to meet the 2015 ozone standard for the Basin and 
Coachella Valley. CARB’s enforceable commitment will be consistent with 
the 2022 AQMP attainment demonstration.  

• Federal Measures – As part of CARB’s 2022 State SIP Strategy, fair share 
emission reductions from aircraft, locomotives, ocean-going vessels, heavy-
duty trucks and certain off-road equipment which are subject to federal 
regulatory authority are included.  

4) Attainment Demonstrations  
With the measures included in the 2022 AQMP, the South Coast Air Basin and the 
Coachella Valley will meet the 2015 8-hour ozone standard by 2037. A state-of-the-
art meteorological and chemical transport modeling platform and advanced 
computing resources were employed to develop attainment strategy and demonstrate 
attainment by 2037. 

5) Section 182(e)(5) Black Box Measures 
The 2022 AQMP includes CAA Section 182(e)(5) for measures (i.e., black box 
measures) primarily to allocate emission reductions from the sources subject to 
federal authorities, as well as to account for the future deployment of advanced 
technologies that will be needed to achieve the emission reductions required to attain 
the standard. The “federal sources” are ships, airplanes, locomotives, and certain off-
road equipment and trucks. Significant reductions from these federal sources are 
necessary for the Basin and Coachella Valley to attain the 2015 ozone standard, 
through both the adoption of conventional technology as well as advanced 
technologies that are not yet feasible. Emissions from ships and airplanes alone will 
be almost equal to the maximum amount of NOx that can be present in the 
atmosphere to meet the 2015 ozone standard, meaning that all other sources of 
emissions would effectively need to be zeroed out without federal action. Although 
over 80 percent of black box emission reductions are associated with federal 
sources, there is a black box measure for stationary sources that rely on future clean 
technologies that are not yet available at scale and are needed to demonstrate 
attainment of the 2015 ozone standard. Reductions associated with mobile source 
incentive measures are counted as black box reductions as well due to the challenges 
to prospectively achieve credit from U.S. EPA. 

6) Environmental Justice 
The 2022 AQMP identifies equity and EJ as key concerns that must be addressed. 
This is both in terms of the disproportionate impacts of air pollution experienced by 
disadvantaged communities, and also the need to prioritize incentive funding to 
these communities to assist with the transition to zero emission technologies. 
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Transitioning to advanced technologies is necessary, but also expensive, and it is 
critical that EJ and disadvantaged communities are not left behind in the transition.  

7) Reclassification of Coachella Valley 
The 2022 AQMP includes a request for voluntary reclassification of the Coachella 
Valley for the 2015 8-hour ozone standard from “severe-15” to “extreme” 
nonattainment, which will require attainment as expeditiously as practicable but no 
later than August 3, 2038, consistent with the deadline for the South Coast Air 
Basin. This reclassification is necessary to provide the additional time needed to 
attain the standard in the Coachella Valley. It will not result in additional burdens or 
planning requirements for the Coachella Valley as the region is already classified as 
“extreme” nonattainment for the 1997 ozone standard. 
 

Benefits  
Meeting the ozone standard will result in substantial public health benefits including an 
average of 1,500 premature deaths avoided every year, as well as annually 8,700 fewer 
hospitalizations, 1,450 fewer emergency room visits related to asthma, other respiratory 
and cardiovascular illnesses, and nearly 163,000 fewer days of absences from work and 
school. As a result, the four-county region is expected to gain a total public health 
benefit of $19.4 billion annually by 2037. The quantified public health benefits are 
associated with decreases in PM2.5 and ozone concentrations as a result of significant 
NOx reductions. However, there are potentially significant co-benefit reductions in 
diesel particulate matter and greenhouse gas emissions which would result in additional 
cancer risk reduction and climate benefits which are not quantified in the 2022 AQMP. 
 
Key Issues 
Based on comments and discussions with stakeholders, staff has identified seven key 
issues related to the adoption of the 2022 AQMP including the need for federal action, 
black box measures, zero emission infrastructure, the need for and cost of zero emission 
technology for residential and commercial buildings, equity concerns, cost-effectiveness 
threshold, and control measures for large combustion sources. 
 
1) Need for Federal Actions` 

Many commenters expressed concerns regarding the substantial contribution of NOx 
from sources subject to federal and international regulation and whether measures in 
the AQMP could result in emission reductions from sectors beyond the South Coast 
AQMD’s regulatory authority. Commenters further questioned whether the federal 
government’s inaction would shift the emission reduction burden to sources that 
have already been highly regulated by South Coast AQMD and CARB. 
While South Coast AQMD has limited authority to control the sources primarily 
under federal and international authorities, South Coast AQMD has an obligation 
under state and federal law to adopt all feasible measures to reduce emissions to 
meet air quality standards. Thus, South Coast AQMD cannot ignore any emission 
source category simply because the category has already been stringently regulated. 
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To ensure that federal sources achieve fair share reductions, South Coast AQMD is 
actively engaging with U.S. EPA, Department of Energy, Department of 
Transportation, Congress and the White House to raise awareness of the challenges 
to meet federal air quality standards and gain additional support in funding, 
regulatory, and legislative actions. South Coast AQMD is also leveraging its limited 
authority to reduce emissions from mobile sources such as developing facility-based 
measures under our indirect source authority and partnering with international and 
national entities.  
 

2) Black Box Measures  
Commenters inquired regarding black box measures, including the necessity of the 
black box measures for this AQMP, types of measures perceived as black box 
measures, and how to incorporate potential emission reductions from future clean 
technologies. Several commenters also requested that the 2022 AQMP be developed 
without reliance on the black box. 
 
Because of the sheer magnitude of emission reductions needed to meet the standard 
and the fact that most of the sources of these emissions are beyond the South Coast 
AQMD’s direct regulatory control, it is not possible to develop the 2022 AQMP 
without reliance on the black box. Even if all of South Coast AQMD’s measures 
resulted in zero emissions, the amount of NOx in the atmosphere would still be 
above that required to meet the standard. Moreover, the CARB measures that are a 
key component of this AQMP also contain a substantial black box. Taking the black 
box out of the 2022 AQMP would result in a plan that does not provide for 
attainment of the standard. Such a plan would be deemed incomplete by the U.S. 
EPA, triggering potential economic sanctions and other consequences for the region.  
 
Concerns regarding the types of measures in the black box and the incorporation of 
emission reductions are addressed under “Section 182(e)(5) Measures” above. 
 

3) Zero Emissions Infrastructure  
Some stakeholders raised concerns regarding the ability of existing infrastructure to 
support the transition to zero emission technologies, including grid infrastructure for 
mobile and larger stationary sources, hydrogen infrastructure, and zero emission 
building measures and electricity supply and demand.  
South Coast AQMD’s control measure MOB-15, Zero Emission Infrastructure for 
Mobile Sources, is a commitment to engage with stakeholders involved in every 
aspect of the transition to zero emission fueling with the goal of identifying potential 
shortfalls in technologies and/or energy availability while assisting in a collaborative 
effort to address these concerns. The South Coast AQMD is uniquely positioned to 
actively engage with the California Energy Commission, California Public Utilities 
Commission, CARB, local utilities, fleets and other stakeholders to help address the 
challenges related to grid capacity and reliability in the region. South Coast AQMD 
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will continue to share information that can be used to better inform forecasting and 
energy analyses which are used to plan grid capacity upgrades. In addition to electric 
technology options, fuel cells and possibly other new technologies will be used to 
support the transition to a zero emission future.  
 
South Coast AQMD supports the inclusion of fuel cell technologies in NOx control 
measures for stationary source combustion and mobile source applications where 
feasible. Fuel cells can provide power to various applications across multiple 
sectors, including transportation; industrial, commercial, and residential buildings. 
Hydrogen storage in conjunction with fuel cells provides long-term energy storage 
for the grid. The application of fuel cell technologies for power generation and 
transportation has increased over the years and continues to expand with emerging 
technologies. However, cost, performance, and durability are still critical challenges 
with this technology. Over the years, South Coast AQMD has partnered with 
national laboratories, universities, and industry partners to develop low-cost fuel cell 
stack and balance of plant components and advance high-volume manufacturing 
approaches to reduce overall system cost. South Coast AQMD is committed to 
investing and partnering where appropriate to expand light, medium and heavy-duty 
hydrogen infrastructure and to advance fuel cell vehicle technologies in specific 
vehicle categories. 
Staff understands that electricity infrastructure and supply will become more 
challenging in the future to meet demand and maintain stability and resiliency. To 
address these challenges and potential problems and accommodate future 
electrification needs, there will need to be far more planning at the state level from 
the agencies involved in energy distribution and the local utilities. State and local 
agencies have been developing plans and conducting studies on improving the 
power grid infrastructure, and further accelerated effort will be needed at the state 
level. Preliminary estimates of statewide zero emission infrastructure needs have 
been developed by California Energy Commission and CARB based on existing 
state goals and mandates. These preliminary estimates are largely based on a 
transition to zero emission vehicles for on-road transportation sources. When the 
policy direction is given for other emission sources, including residential and 
commercial building appliances, those estimates will need to be further developed to 
include the zero emission infrastructure needs of all sources and address the unique 
needs of the Southern California region. 
 

4) Need for and Cost of Zero Emission Technology in Residential and Commercial 
Building Appliances  
Comments were received on the need for emission reductions from combustion in 
residential and commercial buildings. Many commenters opposed these measures 
due to cost concerns, particularly for residential buildings. Others expressed support 
for these measures and advocated for greater stringency. 
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The South Coast AQMD is home to approximately 44 percent of the California 
population, who reside in approximately six million housing units. NOx emissions 
from the residential sector are primarily generated by natural gas appliances for 
water and space heating and cooking. The baseline NOx emission inventory for 
residential fuel combustion in 2018 is about 11 tons per day and it is ranked as the 
12th largest emission source category. Without further action, NOx from the 
residential sector alone will be approximately 10 tons per day in 2037, one of the top 
two emission source categories among stationary sources. When combined with 
emissions from commercial buildings, these sources will contribute 14 percent more 
NOx than large industrial sources. Additionally, the South Coast AQMD has 
primary regulatory authority to control these sources and has a legal obligation to 
adopt all feasible measures to attain the 2015 ozone standard.  
 
The costs associated with widespread adoption of zero emission appliances are 
significant, and substantial incentives or other approaches will be needed to 
implement these measures. Zero emission appliances often require additional 
infrastructure such as new wiring and upgraded electrical panels, particularly in 
older buildings. This is not as much of a concern for new construction, as new 
residential and commercial buildings are required to be built to accommodate 
electrical appliances by January 1, 2023. For new residential buildings, the cost-
effectiveness of heat pumps for single-family homes in the South Coast region 
climate zones indicate that the additional cost is more than offset by energy cost 
savings. There are further estimated avoided costs of natural gas infrastructure and 
interconnection.  
 
Owners of older residential buildings will likely incur $2,000 - $4,000 in costs for 
electric panel upgrades in the South Coast AQMD jurisdiction beyond the costs of 
new appliances. However, given the other policies incentivizing building 
electrification, the costs might not be as onerous in the future. There will also be 
operational cost savings that offset costs of panel upgrades. Additional costs may be 
partially offset by local utility companies and state agencies who have proposed 
incentives for heat pumps or panel upgrades. The South Coast AQMD would also 
propose incentive programs to further lower the upfront cost.  
 

5) Impact of Zero Emission Technology on Inequity 
Multiple commenters raised concerns regarding the challenge of implementing a 
transition to zero emission technologies in an equitable way that does not leave 
behind disadvantaged communities or other communities facing inequity concerns. 
 
The South Coast AQMD pursues improving air quality and public health with a 
focus on equity to ensure that socioeconomic status or other factors will not pose 
obstacles for the equitable protection from air pollution. The Resolution includes 
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direction to staff to seek opportunities to provide incentives to deploy zero emission 
technologies to environmental justice and disadvantaged communities. Staff 
understands the costs associated with the adoption of zero emission appliances and 
vehicles can pose substantial barriers to widespread adoption of these technologies 
and these costs are significant.  
 
The South Coast AQMD has already begun studying to address inequity through 
extensive community-based efforts that focus on improving air quality and public 
health in EJ/disadvantaged communities. For example, through the Assembly Bill 
617 Community Emissions Reductions Program, the South Coast AQMD is working 
to reduce air pollution in designated areas. Additional state bills have provided new 
funding to support this program, which will help reduce air pollution by changing 
out older trucks and other equipment for newer, cleaner technologies. Incentives will 
continue to be a critical component in implementing the control strategies in the 
2022 AQMP. Stationary source control measures for the R-CMB and C-CMB series 
include incentive components as part of the proposed control approach. Partnerships 
with other organizations, such as Technology and Equipment for Clean Heating 
(TECH) Clean California or Southern California Edison, with similar programs and 
directives could assist in providing more rebate money to further incentivize early 
deployment of cleaner technologies. Incremental utility, equipment, and/or 
infrastructure costs may be partially offset by incentives provided by local or state 
agencies, or local utility companies. 
 

6) Cost-Effectiveness Method and Threshold  
Cost-effectiveness is the cost to reduce one ton of a specific pollutant and the 
threshold is the cost-effectiveness value that triggers additional public process 
during rulemaking. Some stakeholders commented that the cost-effectiveness 
threshold is too high while others commented that it is too low. An important 
consideration for all of these comments is use of the proposed threshold. This 
threshold is neither an upper nor a lower limit on what the Board may consider as an 
appropriate cost-effective approach for any rule. Instead, it effectively functions as a 
screening threshold to trigger additional scrutiny. As described in Chapter 4 of the 
AQMP, during rule development, when the cost-effectiveness of a rule will exceed a 
specified threshold, additional public process would be conducted. This process 
would include a public meeting if a threshold is exceeded to discuss the proposed 
option above the threshold, as well as options below the threshold and associated 
emission reduction trade-offs. The proposed threshold would be based on the public 
health benefit from reducing NOx emissions. This threshold would be $325,000 per 
ton of NOx reduced, and it would be adjusted to inflation through time. Proposed 
controls above this threshold would be considered to have costs above the public 
health benefits from reducing NOx (e.g., avoided premature death, avoided asthma 
exacerbation, etc.). This approach is more similar to practices used by CARB and 
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U.S. EPA compared to previous South Coast AQMD practice, as it is based on a 
comparison of costs and benefits. 
 
When presenting a proposed rule to the Board for its consideration with controls 
above the $325,000 threshold, staff would ensure that at least one alternative option 
would also be presented that is below the threshold. The proposed revised public 
process in relation to cost-effectiveness is meant to streamline rulemaking. Even 
with this streamlining, the potential types of controls in individual rules will not 
change as the magnitude of needed emission reductions are already determined in 
the 2022 AQMP. If there is a shortfall in anticipated emission reductions from one 
rule due to cost-effectiveness or other considerations, then those reductions will need 
to be made up in other control measures. The Clean Air Act does not contain any 
relief from meeting air quality standards based on whether controls meet any cost 
effectiveness criteria.   
 
Consistent with past practice, staff will strive to develop each rule in the most cost-
effective manner possible, while still achieving the necessary emission reductions 
required to meet federal and state air quality standards. Finally, future 
socioeconomic analysis during rulemaking will continue to meet all requirements for 
evaluating cost-effectiveness as described in the Health and Safety Code. 
 

7) Control Measures for Large Combustion Sources 
Several comments were raised on the stationary source control strategy, including the 
proposed stringency, the role of zero emission technology, and the anticipated 
emission reductions. 
 
Because South Coast AQMD has enacted the most stringent stationary source 
controls in the nation, NOx emissions under our direct regulatory control have been 
reduced by 60 percent over the past 20 years. In 2037, only 20 percent of NOx 
emissions will be from sources under South Coast AQMD’s direct regulatory 
authority. The 2022 AQMP control strategy includes additional reductions for 
stationary sources with greater emphasis on small commercial and residential sources 
as well as additional reductions on industrial sources. Proposed control measures will 
achieve a 40 to 70 percent reduction in NOx emissions from stationary sources, 
above and beyond the emission reductions achieved by the stringent controls already 
in place.  
 
South Coast AQMD is currently concluding a major effort to establish updated Best 
Available Retrofit Control Technologies (BARCT) standards for most industrial 
combustion equipment. Over the past several years, 15 rules have been adopted or 
amended requiring equipment replacement for several thousand large combustion 
sources to transition from RECLAIM to a command-and-control regulatory structure 
and to expedite BARCT standards for facilities subject to the greenhouse gas Cap-
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and-Trade Program. This effort has resulted in more than 13 tons per day of NOx 
emission reductions, and the establishment of the most stringent regulatory controls 
for NOx for stationary sources in the country. Staff believes the South Coast AQMD 
has taken all feasible steps to reduce emissions from stationary sources and will 
continue to do so in the future. 
 
Zero emission technologies play a critical role in the 2022 AQMP and the South 
Coast AQMD will push to establish the lowest emissions standard with the goal of 
zero emission standards wherever those technologies are feasible. That said, South 
Coast AQMD staff is committed to accomplishing a transition to zero emission 
technology as expeditiously as possible and to the greatest extent possible. For 
example, L-CMB-02 relies on electrification as zero emission technology. Industrial 
heat pumps or other emerging technologies may become commercially available for 
large boilers and process heaters in the future but were not incorporated in the control 
measure due to lack of information demonstrating that those technologies will be 
available at scale for deployment in the near future. That is why the 2022 AQMP 
includes 3 tons per day of stationary source NOx reductions in the black box. During 
rulemaking, staff will reevaluate the commercial status of equipment, and given the 
expected rapid acceleration of availability of advanced technologies, staff believes 
there may be additional opportunities. If additional zero emission technologies are 
available at the time of rule development, staff will consider those technologies. At 
the same time, South Coast AQMD will work with State and local agencies to pursue 
additional benefits from decarbonization efforts in all sectors including large 
industrial combustion sources. 

 
California Environmental Quality Act Analysis 
The 2022 AQMP is considered a project as defined by the California Environmental 
Quality Act (CEQA), and the South Coast AQMD is the designated lead agency. 
Pursuant to CEQA Guidelines Section 15168, the South Coast AQMD has prepared a 
Program Environmental Impact Report (Program EIR) for the 2022 AQMP.  The 
proposed project is estimated to reduce NOx emissions by approximately 124 tons per 
day beyond implementation of existing regulations. The analysis in the Final Program 
EIR concluded that impacts to the following environmental topic areas would be 
significant and unavoidable: 1) air quality during construction; 2) energy; 3) hazards 
and hazardous materials; 4) hydrology and water quality; 5) noise; and 6) solid and 
hazardous waste. The Final Program EIR is included as an attachment to this Board 
package (see Attachment E). In addition, Findings pursuant to CEQA Guidelines 
Section 15091, a Statement of Overriding Considerations pursuant to CEQA Guidelines 
Section 15093, and a Mitigation, Monitoring, and Reporting Plan pursuant to Public 
Resources Code Section 21081.6 and CEQA Guidelines Section 15097 were also 
prepared (see Attachment B to this Board package which is referred to as Attachment 1 
to the Resolution). 
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Socioeconomic Analysis 
The socioeconomic analysis represents a rigorous application of a statistical and 
economic framework, epidemiological studies, and computer modeling to assess the 
aggregate potential impacts of the overall suite of control measures and their resulting 
clean air benefits. A concerted effort among South Coast AQMD staff, scientific 
advisors, sister agencies, and the public was made to conduct an analysis that not only 
utilizes state-of-the-art methods but is also accessible and transparent to the general 
public.  
 
The socioeconomic analysis for the 2022 AQMP includes costs of proposed control 
measures, public health benefits of clean air, regional and sub-regional job impacts, and 
an EJ analysis at the community level. Key Findings in the Draft Final Socioeconomic 
Report include: 
• Nearly 57 percent of the 2022 AQMP’s $2.85 billion annual average cost is 

attributed to mobile source measures that are projected to result in 75 percent of 
NOx emission reductions necessary to reach attainment by 2037.  

• The relative higher cost to control emissions from stationary and area sources is 
largely due to the high incremental cost of zero emission technologies to further 
reduce emissions from some of these sources that are already tightly controlled. 

• The risk of premature deaths among the residents in the Basin and numerous other 
health risks associated with air pollution would be reduced. As a result, the four-
county region is expected to gain a total public health benefit of $19.4 billion 
annually by 2037.  

• Projected employment impacts range between 17,000 to 29,000 jobs forgone in an 
economy with more than 10 million jobs. Despite projected jobs foregone, regional 
job growth will remain on a positive trajectory.  

• Overall inequality of adverse health outcome is expected to decrease, with greater 
per-capita public health benefits accrued in EJ communities versus non-EJ 
communities.  

 
Attachments 
A. Resolution 
B. Findings, Statement of Overriding Considerations, and Mitigation, Monitoring, and 

Reporting Plan (Attachment 1 to the Resolution) 
C. Draft Final 2022 AQMP (including Appendices) 
D. Responses to Comments on the 2022 AQMP 
E. Final Program Environmental Impact Report for the 2022 AQMP  
F. Draft Final Socioeconomic Report for the 2022 AQMP (including Appendices) 
G. Responses to Comments on the Socioeconomic Report 
H. Regional Public Hearings Transcriptions 
I. Board Meeting Presentation 



 
ATTACHMENT A 

 
RESOLUTION NO. 22-____ 

A Resolution of the South Coast AQMD Governing Board certifying the Final 
Program Environmental Impact Report (Program EIR) for the 2022 Air Quality 
Management Plan (AQMP or Plan). 

A Resolution of the South Coast AQMD Governing Board adopting the 2022 AQMP, 
and directing staff to forward the 2022 AQMP to the CARB for approval and 
submission to the U.S. EPA for inclusion in the State Implementation Plan (SIP). 

WHEREAS, the South Coast AQMD Governing Board finds and determines that 
the 2022 AQMP is considered a “project” as defined by the California Environmental 
Quality Act (CEQA); and 

WHEREAS, the South Coast AQMD Governing Board has determined that the 
requirements for a Program EIR have been triggered pursuant to CEQA Guidelines 
Section 15168, and the Program EIR concluded that the proposed project would have the 
potential to generate significant and unavoidable adverse environmental impacts for the 
topics of air quality during construction, energy, hazards and hazardous materials, 
hydrology and water quality, noise, and solid and hazardous waste even after mitigation 
measures are applied; and 

WHEREAS, the Draft Program EIR was circulated for a 46-day public review 
and comment period from September 16, 2022 to November 1, 2022 and six comment 
letters were received; and 

WHEREAS, the Draft Program EIR has been revised to include the comment 
letters received on the Draft Program EIR and the responses, so that it is now a Final 
Program EIR; and 

WHEREAS, it is necessary that the South Coast AQMD Governing Board review 
the Final Program EIR prior to its certification, to determine that it provides adequate 
information on the potential adverse environmental impacts that may occur as a result of 
adopting the proposed project, including the responses to the comment letters received 
relative to the Draft Program EIR; and 

WHEREAS, pursuant to CEQA Guidelines Sections 15126.4 and 15126.6, 
significant adverse impacts were identified such that mitigation measures and an 
alternatives analysis are required for project approval; thus, a Mitigation Monitoring and 
Reporting Plan pursuant to Public Resources Code Section 21081.6 and CEQA 
Guidelines Section 15097, has been prepared; and 
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WHEREAS, no feasible mitigation measures were identified that would reduce or 
eliminate all of the identified significant adverse impacts to less than significant levels; 
and 

WHEREAS, it is necessary that the South Coast AQMD prepare Findings 
pursuant to CEQA Guidelines Section 15091, and a Statement of Overriding 
Considerations pursuant to CEQA Guidelines Section 15093, regarding potentially 
significant adverse environmental impacts that cannot be mitigated to less than 
significant levels; and 

WHEREAS, Findings, a Statement of Overriding Considerations, and a 
Mitigation, Monitoring, and Reporting Plan have been prepared and are included in 
Attachment 1 to this Resolution (labeled as Attachment B in the Board letter), which is 
attached and incorporated herein by reference; and 

WHEREAS, the South Coast AQMD Governing Board voting to adopt the 2022 
AQMP, has reviewed and considered the information contained in the Final Program 
EIR, including responses to comments, the Mitigation, Monitoring, and Reporting Plan, 
the Findings, the Statement of Overriding Considerations, and all other supporting 
documentation, prior to its certification; and has determined that the Final Program EIR, 
including responses to comments received, has been completed in compliance with 
CEQA; and 

WHEREAS, the 2022 AQMP and supporting documentation, including but not 
limited to, the Final Program EIR and the Socioeconomic Report for the 2022 AQMP, 
were presented to the South Coast AQMD Governing Board and the South Coast AQMD 
Governing Board has reviewed and considered this information, as well as has taken and 
considered staff testimony and public comment prior to approving the project; and 

WHEREAS, the Final Program EIR reflects the independent judgment of the 
South Coast AQMD; and 

WHEREAS, the South Coast AQMD Governing Board finds and determines that 
all changes made in the Final Program EIR after the public notice of availability of the 
Draft Program EIR, were not substantial revisions and do not constitute significant new 
information within the meaning of CEQA Guidelines Section 15088.5, because no new or 
substantially increased significant effects were identified, and no new project conditions 
or mitigation measures were added, and all changes merely clarify, amplify, or make 
insignificant modifications to the Draft Program EIR, and recirculation is therefore not 
required; and 

WHEREAS, the U.S. EPA promulgated the 8-hour ozone national ambient air 
quality standard (NAAQS or standard) of 70 parts per billion (ppb) in 2015, followed up 
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by implementation rules which set forth the classification and planning requirements for 
nonattainment area SIPs; and  

WHEREAS, effective August 3, 2018, the U.S. EPA designated the South Coast 
Air Basin as an “extreme” nonattainment area for the 2015 8-hour ozone standard with an 
attainment date of August 3, 2038 and the Coachella Valley, the desert portion of 
Riverside County in the Salton Sea Air Basin, as a “severe-15” nonattainment area with 
an attainment date of August 3, 2033; and 

WHEREAS, the U.S. EPA finalized the “Implementation of the 2015 National 
Ambient Air Quality Standards for Ozone: Nonattainment Area State Implementation 
Plan Requirements” on February 4, 2019 (83 FR 62998), addressing a range of 
nonattainment area SIP requirements for the 2015 ozone standard, and serving as a 
guideline for the development of the 2022 AQMP; and  

WHEREAS, the federal Clean Air Act (CAA) requires SIPs for regions not in 
attainment with the 2015 ozone NAAQS to be submitted no later than four years after the 
nonattainment area designation, whereby, a SIP for the South Coast Air Basin and 
Coachella Valley should be submitted for the attainment of the 2015 8-hour ozone 
standard. Otherwise, sanctions may be imposed 18 months after a finding of failure to 
submit; and 

WHEREAS, the 2022 AQMP will be submitted for inclusion in the SIP; and 

WHEREAS, the South Coast AQMD is unable to specify an attainment date for 
the state ambient air quality standard for ozone. However, the 2022 AQMP, in 
conjunction with earlier AQMPs, contains every feasible control strategy and measure to 
ensure progress toward attainment and the AQMP will be reviewed and revised to ensure 
that progress toward all standards is maintained; and 

WHEREAS, the 2022 AQMP addresses the federal CAA requirements, including 
the implementation of reasonably available control measures (RACM), reasonable further 
progress (RFP) demonstration, a comprehensive emissions inventory, control strategies, 
attainment demonstration, contingency measures, a transportation conformity budget, and 
other extreme nonattainment area SIP requirements and will be combined with the 
portions of the Plan provided by the California Air Resources Board (CARB), and the 
Southern California Association of Governments (SCAG), and will be forwarded to 
CARB for any necessary additions and submission to U.S. EPA; and 

WHEREAS, the 2022 AQMP addresses CCAA requirements including plan 
effectiveness, emission reductions, population exposure, carrying capacity estimation for 
the ozone California Ambient Air Quality Standards (CAAQS), and cost-effectiveness 
elements; and 
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WHEREAS, as part of the preparation of an AQMP, in conjunction or 
coordination with public health agencies, such as CARB and the Office of Environmental 
Health Hazard Assessment (OEHHA), a report has been prepared and peer-reviewed by 
the Advisory Council on the health impacts of particulate matter and ozone air pollution 
in the South Coast Air Basin pursuant to Health and Safety Code Section 40471(b), 
which has been included as part of Appendix I (Health Effects) of the 2022 AQMP; and  

WHEREAS, the 2022 AQMP demonstrates attainment of the 2015 8-hour ozone 
NAAQS in the South Coast Air Basin and Coachella Valley by the 2037 deadline; and 

WHEREAS, significant emission reductions of NOx must be achieved to attain 
the 2015 8-hour ozone standard by 2037; and 

WHEREAS, U.S. EPA has primary responsibility to control emissions from 
federally regulated sources including aircraft, locomotives, ocean-going vessels, 
international and out-of-state trucks, and pre-empted off-road equipment; and 

WHEREAS, emission sources subject to the U.S. EPA’s regulatory authority are 
significant and growing, from 28 percent in 2018 to 46 percent in 2037 of the Basin total 
baseline NOx emissions; and 

WHEREAS, the growing contribution of federal sources reflects aggressive 
regulatory actions by South Coast AQMD and CARB, while only modest actions have 
been taken by the U.S. EPA such as emission standards for heavy-duty trucks have not 
been revised by U.S. EPA in over 20 years; and 

WHEREAS, NOx emissions from federally regulated sources alone will exceed 
the amount of NOx emissions allowed for attainment by 41 percent in 2037 and without 
substantial action by the federal government, the region will be unable to attain the 
standard; and  

WHEREAS, the only viable pathway to achieve the required NOx reductions is 
through widespread adoption of zero emission technologies across all stationary and 
mobile sources; and 

WHEREAS, the needed transition to zero emission technologies will require 
significant public and private investments and continued innovation and advancement of 
technologies; and 

WHEREAS, the 2022 AQMP prioritizes maximizing emission reductions from 
stationary and mobile sources utilizing zero emission technologies wherever 
technologically and commercially feasible, and advanced low NOx technologies where 
zero emission technologies are not yet feasible; and 
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WHEREAS, residential and commercial building measures are aligned with 
California’s climate goals to reduce greenhouse gas emissions, Title 24 energy efficiency 
requirements, local governments initiatives and regulations for decarbonization, and 
CARB’s residential and commercial building measures included in the 2022 State SIP 
Strategy; and 

WHEREAS, the 2022 AQMP contains federal CAA Section 182(e)(5) “black 
box” measures, utilizing the flexibility provided by the federal CAA via relying on future 
cleaner technology which is not yet identified or available at the time of Plan 
development; and 

WHEREAS, the 2022 AQMP includes an expeditious adoption and 
implementation schedule of control measures in a cost-effective, feasible, and targeted 
fashion; and 

WHEREAS, South Coast AQMD recognizes the infrastructure challenges to 
accommodate zero emission technologies; and 

WHEREAS, South Coast AQMD sets policies and requirements that are 
performance-based. Such standards do not prescribe specific technologies or fuel usage 
provided the required level of emission control is achieved. The 2022 AQMP intends to 
continue this policy; and 

WHEREAS, South Coast AQMD staff is committed to actively engage with the 
California Energy Commission, California Public Utilities Commission, CARB, local 
utilities, fleets and other stakeholders to help address the challenges related to grid 
capacity and reliability in the region to support deployment of zero emission 
technologies; and 

WHEREAS, to address challenges and potential problems and to accommodate 
future zero emission infrastructure needs, there will need to be far more planning at the 
state level from the agencies involved in energy distribution, the local utilities, local 
governments and land use planning agencies; and 

WHEREAS, the impacts of air pollution are not distributed equitably throughout 
the South Coast AQMD jurisdiction, with some communities bearing much higher air 
pollution burdens, and measures associated with the 2022 AQMP will help reduce air 
pollution in disproportionately impacted areas; and 

WHEREAS, South Coast AQMD will develop a contingency measure in 
coordination with CARB, when U.S. EPA’s guidance becomes available and submit the 
measure to U.S. EPA via CARB for the inclusion of SIP; and  

WHEREAS, the Draft Socioeconomic Report for the 2022 AQMP was prepared 
and released for public review and comment; and 
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WHEREAS, the Draft Socioeconomic Report for the 2022 AQMP has been 
revised based on public comments received on the Draft such that it is now the 
Socioeconomic Report for the 2022 AQMP; and  

WHEREAS, the South Coast AQMD held five residential and commercial 
buildings working group meetings, seventeen mobile source working group meetings 
addressing aircraft, ocean-going vessels, construction and industrial equipment, heavy-
duty trucks, and zero emission infrastructure; a control measures workshop in November 
2021, three regional public workshops/CEQA Scoping meetings on the Draft 2022 
AQMP in May 2022; five regional public hearings throughout the four-county region and 
Coachella Valley in October 2022; ten AQMP Advisory Group meetings; seven 
Scientific, Technical, and Modeling Peer Review Advisory Group meetings; and two 
Advisory Council meetings over a three-year period; and one adoption public hearing in 
December 2022 pursuant to Health and Safety Code Section 40466; and 

WHEREAS, pursuant to Health and Safety Code Section 40471(b), public 
testimony and input were taken relative to Appendix I (Health Effects) during the 2022 
AQMP regional public hearings conducted in October 2022 and the public hearing on 
December 2, 2022; and 

WHEREAS, the South Coast AQMD Governing Board has actively considered 
the Socioeconomic Report for the 2022 AQMP and has made a good faith effort to 
minimize such impacts; and 

WHEREAS, a public hearing has been properly noticed in accordance with all 
provisions of Health and Safety Code Section 40466 and 40 Code of Federal Regulations 
Part 51, Section 51.102; and  

WHEREAS, the South Coast AQMD Governing Board has held a public hearing 
in accordance with all provisions of state and federal law; and 

WHEREAS, the Deputy Executive Officer for the Planning, Rule Development, 
and Implementation Division overseeing the development for the 2022 AQMP is the 
custodian of the documents or other materials which constitute the record of proceedings 
upon which the adoption of this proposed project is based, which are located at the South 
Coast Air Quality Management District, 21865 Copley Drive, Diamond Bar, California; 
and 

NOW, THEREFORE BE IT RESOLVED, that the South Coast AQMD 
Governing Board has considered the Final Program EIR for the 2022 AQMP, together 
with all comments received during the public review period, and, on the basis of the 
whole record before it, the South Coast AQMD Governing Board: 1) finds that the Final 
Program EIR, including the responses to the comment letters, was completed in 
compliance with CEQA, 2) finds that the Final Program EIR and all supporting 
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documents were presented to the South Coast AQMD Governing Board, whose members 
exercised their independent judgment and reviewed, considered, and approved the 
information therein prior to acting on the 2022 AQMP, and 3) certifies the Final Program 
EIR; and 

BE IT FURTHER RESOLVED, that the South Coast AQMD Governing Board 
does hereby adopt Findings pursuant to CEQA Guidelines Section 15091, a Statement of 
Overriding Considerations pursuant to CEQA Guidelines Section 15093, and a 
Mitigation, Monitoring, and Reporting Plan pursuant to Public Resources Code Section 
21081.6 and CEQA Guidelines Section 15097, as required by CEQA and which are 
included as Attachment B (Attachment 1 to the Resolution) and incorporated herein by 
reference; and 

BE IT FURTHER RESOLVED, that the South Coast AQMD will develop, 
adopt, submit, and implement the control measures in Tables 4-2 and 4-3 of Chapter 4 in 
the 2022 AQMP (Main Document) as expeditiously as possible in order to meet or 
exceed the commitments identified in Table 4-19 of the 2022 AQMP (Main Document) 
to attain the 2015 8-hour ozone standard, and to substitute any other measures as 
necessary to make up any emission reduction shortfall; and 

BE IT FURTHER RESOLVED, the South Coast AQMD commits to update 
AQMP emissions inventories, baseline assumptions, and control measures as needed to 
ensure that the best available data is utilized and attainment needs for the 2015 8-hour 
ozone standard are met; and 

 
BE IT FURTHER RESOLVED, that the South Coast AQMD Governing Board 

hereby requests that CARB commit to submitting contingency measures as required by 
Section 182(e)(5) as necessary to meet the requirements for demonstrating attainment of 
the 8-hour ozone standard; and 

 
BE IT FURTHER RESOLVED, that the South Coast Air Quality Management 

District Board directs the staff to work with stakeholders to develop concepts for a 
potential funding program to incentivize the installation and operation of zero emission 
technology, as well as technology demonstration projects, for stationary sources; and 

BE IT FURTHER RESOLVED, South Coast AQMD Governing Board directs 
staff to continue to actively engage with the California Energy Commission, California 
Public Utilities Commission, CARB, local utilities, fleets and other stakeholders to help 
address the challenges related to grid capacity, infrastructure, and reliability in the region 
to support deployment of zero emission technologies; and 

BE IT FURTHER RESOLVED, South Coast AQMD Governing Board directs 
staff to seek opportunities to provide incentives to deploy zero emission technologies to 
environmental justice and disadvantaged communities; and  
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BE IT FURTHER RESOLVED, that the South Coast AQMD Governing Board 
directs staff to prioritize funding in Environmental Justice areas and disadvantaged 
communities as defined in Chapter 8 of the AQMP and as analyzed in Chapter 6 of the 
Socioeconomic Report of the 2022 AQMP, by the agency providing the funds; and 

BE IT FURTHER RESOLVED, if U.S. EPA determines that information 
submitted by the South Coast AQMD is insufficient to demonstrate that the required 
emission reductions will occur on schedule and are not approvable under applicable 
provisions of the federal CAA, the South Coast AQMD will develop substitute rules 
and/or measures, as required by the federal CAA, that will achieve the 2037 committed 
emission reductions addressing the shortfall as expeditiously as practicable, but no later 
than December 2037; and  

BE IT FURTHER RESOLVED, that the Executive Officer is hereby directed to 
finalize the 2022 AQMP including the main document, appendices, and related 
documents as adopted at the December 2, 2022 public hearing; and 

BE IT FURTHER RESOLVED, that the South Coast AQMD Governing Board, 
whose members reviewed, considered and approved the information contained in the 
documents listed herein, adopts the 2022 AQMP dated December 2, 2022 consisting of 
the document entitled 2022 AQMP as amended by the final changes, if applicable, set 
forth by the South Coast AQMD Governing Board and the associated documents listed in 
Attachment 1 to this Resolution; and 

BE IT FURTHER RESOLVED, the Executive Officer is hereby directed to 
work with CARB and the U.S. EPA to ensure expeditious approval of the 2022 AQMP 
for attainment of the 2015 8-hour ozone standard; and 

BE IT FURTHER RESOLVED, that the 2022 AQMP serves to demonstrate 
attainment of the 2015 8-hour ozone standard for South Coast Air Basin and Coachella 
Valley with respect to emissions inventories and includes, RACM demonstration, 
attainment demonstration, RFP demonstration, transportation conformity budget, 
transportation control measures, bump-up request for Coachella Valley to extreme non-
attainment status, and any other required nonattainment area SIP elements; and 

BE IT FURTHER RESOLVED, that among nonattainment area SIP elements, 
emissions statements, Reasonably Available Control Technology (RACT) demonstration, 
and Vehicle Miles Travelled (VMT) offset demonstration were submitted to U.S. EPA in 
2020; New Source Review and clean fuels requirements for boilers and fleet were 
submitted to U.S. EPA in 2021 for the inclusion into 2015 8-hour ozone nonattainment 
area SIP; and 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby directed to 
forward a copy of this Resolution, the 2022 AQMP, and its appendices as amended by 
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the final changes, if applicable, to CARB, and to request that these documents be 
submitted to the U.S. EPA for approval as part of the California SIP. In addition, the 
Executive Officer is directed to forward comments on the 2022 AQMP and responses to 
comments, public notices, and any other information requested by the CARB and/or U.S. 
EPA for informational purposes; and 

BE IT FURTHER RESOLVED, that the South Coast AQMD Governing Board 
directs the Executive Officer to work with CARB and the U.S. EPA and take appropriate 
action to resolve any completeness or approvability issues that may arise regarding the 
SIP submission; and 

BE IT FURTHER RESOLVED, that the South Coast AQMD Governing Board 
authorizes the Executive Officer to include in the SIP submittal or supplement(s) to the 
SIP any technical updates, corrections, clarifications, or additional information that may 
be necessary to secure U.S. EPA approval. 
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1.0  INTRODUCTION 
 
The 2022 Air Quality Management Plan (AQMP) is considered a “project” as defined by the 
California Environmental Quality Act (CEQA). [Public Resources Code Section 21000 et seq.]. 
Specifically, CEQA requires: 1) the potential adverse environmental impacts of proposed projects 
to be evaluated; and 2) feasible methods to reduce or avoid any identified significant adverse 
environmental impacts of these projects to also be evaluated. CEQA Guidelines Section 15364 
defines "feasible" as "capable of being accomplished in a successful manner within a reasonable 
period of time, taking into account economic, environmental, legal, social, and technological 
factors."  
 
The 2022 AQMP is the planning document that sets forth policies and measures to achieve 
federal and state air quality standards in the region. Specifically, the 2022 AQMP is 
comprised of an assortment of control measures and strategies designed to bring the region into 
attainment with the federal 2015 8-hour ozone standard of 70 parts per billion (ppb) by 2037 for 
the South Coast Air Basin (Basin) and the Coachella Valley. The 2022 AQMP control measures 
and strategies were developed to achieve this National Ambient Air Quality Standard (NAAQS) 
by focusing on reducing emissions of nitrogen oxides (NOx) and volatile organic compounds 
(VOC), which are precursors to the formation of ozone, and other air pollutants. The 2022 AQMP 
is comprised of control measures which address stationary point and area sources and mobile 
sources. As such, the South Coast Air Quality Management District (South Coast AQMD) has the 
greatest responsibility for carrying out or approving the project as a whole, which may have a 
significant effect upon the environment, and is the most appropriate public agency to act as lead 
agency. [Public Resources Code Section 21067 and CEQA Guidelines Section 15051(b)].1 
 
To fulfill the purpose and intent of CEQA, the South Coast AQMD, as lead agency, has prepared 
a Program Environmental Impact Report (EIR) to address the potential environmental impacts 
associated with the proposed 2022 AQMP. The purpose of the Program EIR is to describe the 
proposed project and to identify, analyze, and evaluate any potentially significant adverse 
environmental impacts that may result from adopting and implementing the proposed 2022 
AQMP.  
 
The proposed project is estimated to reduce NOx emissions by approximately 124 tons per day 
beyond implementation of existing regulations. The analysis in the Draft Program EIR concluded 
that impacts to the following environmental topic areas would be significant: 1) air quality during 
construction; 2) energy due to increased electricity, natural gas, and hydrogen demand; 3) hazards 
and hazardous materials due to accidental release of ammonia or liquified natural gas; 4) hydrology 
(water demand and water supply) and water quality; 5) construction noise and vibration at 
roadways; and 6) solid and hazardous waste from construction and early retirement of equipment. 
No other significant adverse impacts were identified. Where feasible, mitigation measures were 
identified to mitigate or lessen to the maximum extent feasible the potentially significant adverse 
impacts. However, even after all feasible mitigation measures are implemented, impacts to all of 
these environmental topic areas would remain significant and unavoidable. 
 

 
1 CEQA Guidelines refers to California Code of Regulations, Title 14, Section 15000 et seq. 
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The Draft Program EIR was circulated for a 46-day public review and comment period from 
September 16, 2022 to November 1, 2022 and six comment letters were received. None of the 
comment letters identified other potentially significant adverse impacts from the proposed project 
that should be analyzed and mitigated in the Program EIR. The comments and responses relative 
to the Draft Program EIR are included in Appendix C of the Final Program EIR. 
 
In addition to incorporating the comment letters and the responses to comments, some 
modifications have been made to the Draft Program EIR to make it a Final EIR. South Coast 
AQMD staff evaluated the modifications made to the proposed project after the release of the Draft 
Program EIR for public review and comment and concluded that none of the revisions constitute 
significant new information, because: 1) no new significant environmental impacts would result 
from the proposed project; 2) there is no substantial increase in the severity of an environmental 
impact; 3) no other feasible project alternative or mitigation measure was identified that would 
clearly lessen the environmental impacts of the project and was considerably different from others 
previously analyzed; and 4) the Draft Program EIR did not deprive the public from meaningful 
review and comment. In addition, revisions to the proposed project and analysis in response to 
verbal or written comments during the plan development process would not create new, avoidable 
significant effects. As a result, these revisions do not require recirculation of the Draft Program 
EIR pursuant to CEQA Guidelines Section 15088.5. Therefore, the Draft Program EIR has been 
revised to include the aforementioned modifications such that it is now the Final Program EIR. 
The Final Program EIR will be presented to the Governing Board prior to its December 2, 2022 
public hearing (see Attachment E of the Governing Board package). 
 
When considering for approval a proposed project that has one or more significant adverse 
environmental effects, a public agency must make one or more written findings for each significant 
adverse effect, accompanied by a brief rationale for each finding. [Public Resources Code Section 
21081 and CEQA Guidelines Sections 15065 and 15091].  
 
In addition, for a proposed project with significant adverse environmental impacts, CEQA requires 
the lead agency to balance the economic, legal, social, technological, or other benefits of a 
proposed project against its significant unavoidable environmental impacts when determining 
whether to approve the proposed project. Under CEQA Guidelines Section 15093(a), “If the 
specific economic, legal, social, technological, or other benefits of a project outweigh the 
unavoidable significant adverse environmental effects, the adverse environmental effects may be 
considered ‘acceptable.’” Thus, in addition to making Findings, the lead agency must also adopt a 
“Statement of Overriding Considerations” to approve a proposed project with significant adverse 
environmental effects.  
 
When a lead agency adopts measures to mitigate or avoid significant adverse environmental 
effects, a mitigation, monitoring, and reporting plan is required pursuant to CEQA Guidelines 
Section 15097 and Public Resources Code Section 21081.6. The Final Program EIR identified 
CEQA mitigation measures within the authority of South Coast AQMD or other agencies and 
utilities, as applicable to adopt or implement.  
 
In light of these aforementioned CEQA requirements, this document includes Findings, a 
Statement of Overriding Considerations, and a Mitigation, Monitoring, and Reporting Plan.  
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2.0 CALIFORNIA ENVIRONMENTAL QUALITY ACT PROVISIONS REGARDING 
FINDINGS 

 
CEQA generally requires agencies to make certain written findings before approving a proposed 
project with significant environmental impacts. Relative to making Findings, CEQA Guidelines 
Section 15091 provides: 
 

(a) No public agency shall approve or carry out a project for which an EIR has been 
certified which identifies one or more significant environmental effects of the project 
unless the public agency makes one or more written findings for each of those 
significant effects, accompanied by a brief explanation of the rationale for each finding. 
The possible findings are: 
1. Changes or alterations have been required in, or incorporated into, the project 

which avoid or substantially lessen the significant environmental effect as 
identified in the final EIR. 

2. Such changes or alterations are within the responsibility and jurisdiction of 
another public agency and not the agency making the finding. Such changes 
have been adopted by such other agency or can and should be adopted by such 
other agency. 

3. Specific economic, legal, social, technological, or other considerations, 
including provision of employment opportunities for highly trained workers, 
make infeasible the mitigation measures or project alternatives identified in the 
final EIR. 

(b) The findings required by subsection (a) shall be supported by substantial evidence in 
the record. 

(c) The finding in subdivision (a)(2) shall not be made if the agency making the finding 
has concurrent jurisdiction with another agency to deal with identified feasible 
mitigation measures or alternatives. The finding in subsection (a)(3) shall describe the 
specific reasons for rejecting identified mitigation measures and project alternatives. 

(d) When making the findings required in subdivision (a)(1), the agency shall also adopt a 
program for reporting on or monitoring the changes which it has either required in the 
project or made a condition of approval to avoid or substantially lessen significant 
environmental effects. These measures must be fully enforceable through permit 
conditions, agreements, or other measures.  

(e) The public agency shall specify the location and custodian of the documents or other 
material which constitute the record of the proceedings upon which its decision is 
based. 

(f) A statement made pursuant to Section 15093 does not substitute for the findings 
required by this section. 

The “changes or alterations” referred to in CEQA Guidelines Section 15091(a)(1) may include a 
wide variety of measures or actions as set forth in CEQA Guidelines Section 15370, including:  
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(a) Avoiding the impact altogether by not taking a certain action or parts of an action. 
(b) Minimizing impacts by limiting the degree or magnitude of the action and its 

implementation. 
(c) Rectifying the impact by repairing, rehabilitating, or restoring the impacted 

environment. 
(d) Reducing or eliminating the impact over time by preservation and maintenance 

operations during the life of the action. 
(e) Compensating for the impact by replacing or providing substitute resources or 

environments. 

3.0  SUMMARY OF THE PROPOSED PROJECT 
 
Implementation of the 2022 AQMP control strategies requires a cooperative partnership of 
governmental agencies at the federal, state, regional, and local level. At the federal level, the 
United States Environmental Protection Agency (U.S. EPA) is charged with regulating on-road 
motor vehicle standards; trains, airplanes, and ships; and certain non-road engines. At the state 
level, the California Air Resources Board (CARB) oversees on-road emission standards, fuel 
specifications, some off-road sources, and consumer product standards. At the regional level, the 
South Coast AQMD is responsible for regulating stationary sources and some mobile sources as 
well as indirect sources. In addition, South Coast AQMD has lead responsibility for the 
development of the 2022 AQMP. Furthermore, at the local level, the Southern California 
Association of Governments (SCAG) has a dual role of leader and coordinator. In their leadership 
role, they, in cooperation with local jurisdictions and sub-regional associations, develop strategies 
for these jurisdictions to implement. As a coordinator, they facilitate the implementation of these 
strategies (i.e., transportation control measures).  
 
In 2015, the U.S. EPA strengthened the 8-hour NAAQS for ground-level ozone by lowering the 
primary and secondary ozone standard levels to 70 ppb. The Basin is classified as an “extreme” 
nonattainment area and the Coachella Valley is classified as a “severe-15” nonattainment area for 
the 2015 ozone NAAQS. The South Coast AQMD is requesting a voluntary reclassification of the 
Coachella Valley Portion of the Salton Sea Air Basin from “severe-15” to “extreme” 
nonattainment for the 2015 8-hour ozone standard, with an extension of the ozone attainment date 
from August 3, 2033 to August 3, 2038. The Coachella Valley is also pending a voluntary 
reclassification from “severe” to “extreme” nonattainment for the 2008 8-hour ozone standard 
which was approved by the South Coast AQMD Governing Board at the November 4, 2022 public 
hearing. The 2022 AQMP focuses on attaining the 2015 8-hour ozone NAAQS by 2037, and 
addressing the state Clean Air Act requirements.  
 
The 2022 AQMP is designed to reduce emissions from existing emission sources and to promote 
the use of the cleanest available new emission sources. The proposed control measures in the 2022 
AQMP focus on maximizing the implementation of existing zero emission and low NOx 
technologies. It also recognizes that new low NOx and zero emitting technologies and ultra-low 
NOx technologies may still need to be invented or may not yet be commercially available to 
achieve the necessary reductions in order to achieve the ambient air quality standards for ozone 
(e.g., 70 ppb for both the federal and state standards). Because NOx emissions are a precursor to 
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the formation of ozone and a key component to reduce ozone levels low enough to meet the 
standard, the 2022 AQMP primarily focuses on achieving NOx emission reductions in order to 
attain the ozone standard. Preliminary analyses indicate that in order to achieve the ozone standards 
by 2037, approximately 67 percent of additional NOx emission reductions will be needed, above 
and beyond the previously adopted measures in the 2016 AQMP. 
 
VOC emissions are also a precursor to the formation of ozone such that achieving emission 
reductions of VOCs can help contribute to the overall goal of attaining the ozone standard and 
reduce exposure to harmful air pollutants. As such, some of the proposed control measures in the 
2022 AQMP focus on achieving VOC emission reductions. However, VOC emission reductions 
are much less effective at reducing ozone at the low NOx levels needed for attainment.  
 
Traditional air quality planning relies on a combination of controlling emissions at the tailpipe or 
exhaust stack, new engine technologies, and improvements to existing fuels. These traditional 
approaches are effective to an extent but since most affected sources are already equipped with 
NOx control equipment, traditional approaches are not expected to be able to achieve the additional 
67 percent reduction needed to achieve the ozone standard. Under the 2022 AQMP, the proposed 
control measures would: 

• accelerate the replacement of high-emitting mobile sources with zero emission or low NOx 
technologies;  

• encourage the use of lower-emitting alternative fuels;  

• affect stationary sources at existing commercial/industrial facilities and residential 
developments; 

• develop incentives to remove/replace higher-emitting equipment;  

• establish greater control of industrial stationary sources;  

• control indirect sources of emissions;  

• improve detection and procedures; and 

• establish educational and outreach programs. 
 
In order to attain the ozone standards, the majority of NOx emission reductions must come from 
mobile sources, including ships, aircraft, and locomotive engines, all of which are primarily 
regulated by federal and international laws, depending on the applicable jurisdiction, with limited 
authority by CARB at the state level and the South Coast AQMD at the local level. Attainment is 
not possible without significant reductions from these sources. The South Coast AQMD will 
continue to work closely with CARB in their efforts to further control mobile source emissions 
where federal or state actions do not meet regional needs. 
 
The overall control strategy for the 2022 AQMP is designed to assist in the attainment of the 2015 
federal 8-hour ozone standard (70 ppb) via reductions in emissions of NOx and VOC. The 2022 
AQMP control measures consist of three main components: 1) the stationary and mobile source 
control measures that would be implemented by the South Coast AQMD; 2) CARB-developed 
control measures and strategies from CARB’s 2022 Strategy for the SIP which include state and 
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federal mobile source control measures; and 3) SCAG-developed TCMs from SCAG’s 2020 
RTP/SCS (also called Connect SoCal).  
 
A control measure is an emission reduction program based on specific technologies and methods 
identified for potential implementation to achieve reductions in air pollutant emissions to attain an 
air quality standard. The proposed stationary source ozone measures are designed to assist to attain 
the 2015 8-hour ozone standard (70 ppb) via reductions in emissions of NOx and VOC. These 
measures target a number of source categories, including Combustion Sources (CMB), Energy and 
Climate Change Programs (ECC), Petroleum Operations and Fugitive VOC Emissions (FUG), 
Coatings and Solvents (CTS), Compliance Flexibility Programs and Public Outreach (FLX), 
Multiple Component Sources (MCS), and Biogenic Sources (BIO). Combustion Sources are 
further divided into Residential Combustion Sources (R-CMB), Commercial Combustion Sources 
(C-CMB), and Large Combustion Sources (L-CMB). Each control measure may rely on several 
control methods. For the 2022 AQMP, the South Coast AQMD proposed a total of 48 control 
measures. Out of the 48 proposed control measures, 30 target reductions from stationary sources 
with the majority anticipated to be developed in the next several years and implemented prior to 
2037.  
 
4.0  POTENTIALLY SIGNIFICANT IMPACTS WHICH CANNOT BE REDUCED 

BELOW A SIGNIFICANT LEVEL 
 
The Final Program EIR for the 2022 AQMP concluded that the following environmental topic 
areas would have significant and unavoidable adverse impacts, after feasible mitigation measures 
are applied: 1) air quality during construction; 2) energy due to increased electricity, natural gas, 
and hydrogen demand; 3) hazards and hazardous materials due to accidental release of ammonia, 
natural gas via pipeline, or liquified natural gas via on-road truck; 4) hydrology (water demand 
and water supply) and water quality; 5) construction noise and vibration at roadways; and 6) solid 
and hazardous waste from construction and early retirement of equipment. The analysis in the 
Final Program EIR is conservative as it makes the significance determinations assuming that 
almost all activities that will be undertaken to implement the various control measures and 
strategies will overlap, which may be unlikely once individual rules are developed and adopted 
with varying implementation schedules. Thus, the analysis in the Final Program EIR likely 
overestimates the potentially significant adverse impacts that cannot be reduced below a 
significant level for the following environmental topic areas. 
 

A. Air Quality Impacts During Construction 
Implementation of control measures in the 2022 AQMP is expected to result in emission 
reductions of 124 tons per day of NOx, a direct air quality benefit. However, 
implementation may also require construction activities involving: 1) the demolition or 
removal of components from existing buildings, or structures, such as equipment, 
mechanical systems, cooking devices, clothes dryers, water and/or space heating systems, 
and pool heaters; 2) the installation of new energy efficient equipment, mechanical 
systems, cooking devices, clothes dryers, water and/or space heating systems; and pool 
heaters; 3) the construction of additional infrastructure to produce more alternative fuels to 
support alternative-fueled vehicles (e.g., electric, hydrogen, natural gas); 4) the 
construction of additional infrastructure to produce more electricity to support electric 
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vehicles and the electrification of new sources (e.g., additional on-road vehicles and marine 
vessels, “wayside” electric power such as catenary lines); 5) the construction of air 
pollution control equipment at stationary sources (e.g., SCRs), the retrofit of existing 
equipment with low NOx technology (e.g., low or ultra-low NOx burners) or the use of 
cleaner stationary sources (e.g., Tier 4 engines and newer boilers); and 6) construction for 
the replacement of higher emitting combustion equipment with low NOx equipment. 
Analysis concluded that the emissions generated during construction activities would 
exceed the air quality significance thresholds for construction.  

The 2022 AQMP control measures would result in significant adverse air quality impacts 
during construction and, when combined with past, present, and reasonably foreseeable 
activities, in particular with transportation projects projected in SCAG’s Connect SoCal 
Plan and CARB’s Proposed 2022 State SIP Strategy, would contribute to cumulatively 
considerable impacts to air quality related to criteria pollutant emissions during 
construction, a significant adverse and unavoidable cumulative impact.  
 
Air quality mitigation measures for project-specific construction impacts are identified in 
the Mitigation Monitoring and Reporting Plan Section of this document (e.g., AQ-1 
through AQ-26). While implementation of these air quality mitigation measures would 
reduce construction emissions to the maximum extent feasible, none will neither avoid the 
significant air quality impacts during construction nor reduce the construction-related air 
quality impacts to less than significant levels. No other feasible mitigation measures have 
been identified to reduce project-specific or cumulative construction air quality impacts to 
less than significant levels. Therefore, the 2022 AQMP is considered to have significant 
and unavoidable project-specific and cumulative air quality impacts during construction, 
after mitigation is applied. 
 

B. Energy Impacts Due to Increased Electricity, Natural Gas, and Hydrogen Demand  
Implementation of control measures in the 2022 AQMP could increase the electricity 
demand up to an estimated 11 percent by year 2037 due to an increased penetration of near-
zero and zero emission technologies into market, combined with operating new air 
pollution control equipment. Because the projected increase in electricity demand would 
be expected to exceed the baseline by more than one percent of supply, the electricity 
demand impacts were concluded to have significant energy impacts. Feasible mitigation 
measures for reducing impacts related to potential electricity demand are required and have 
been identified in the 2022 AQMP Program EIR as E-1 through E-7. 
 
Relative to the demand for natural gas, natural gas is generally widely available and 
supplies are not expected to be limited if the proposed project is implemented. Further, the 
combined increase in natural gas demand needed for producing electricity and hydrogen 
and for fueling vehicles may be somewhat offset over the long-term by a decrease in 
demand for natural gas appliances in commercial and residential settings. However, over 
the short-term, the natural gas demand is expected to increase, and the proposed project 
may result in significant adverse energy impacts relating to natural gas demand. Natural 
gas demand impacts would remain significant after mitigation. Feasible mitigation 
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measures for reducing impacts related to potential natural gas demand are required and 
have been identified in the 2022 AQMP Program EIR as E-8 through E-9. 
 
Also, implementation of control measures in the 2022 AQMP could result in an increase 
in hydrogen demand and use that cannot be currently met by existing producers. In the 
short-term, hydrogen production would be expected to be produced through steam methane 
reforming of natural gas, resulting in potentially significant impacts on natural gas demand. 
Little excess hydrogen capacity is available to meet the increase in hydrogen demand and 
additional hydrogen production facilities will be necessary. Thus, the increased demand 
impacts for hydrogen fuel are expected to be significant. Feasible mitigation measures for 
reducing impacts related to potential hydrogen demand are required and have been 
identified in the 2022 AQMP Program EIR as E-10 through E-12. 
 
Implementation of the 2022 AQMP control measures, the TCMs in SCAG’s Connect 
SoCal Plan, CARB’s Proposed 2022 State SIP Strategy, and other state policies, when 
combined with other past, present, and reasonably foreseeable activities, would result in a 
significant increase in electricity, natural gas, and hydrogen demand which may not 
currently be available and would contribute to cumulatively considerable impacts. As 
electricity, natural gas, and hydrogen are expected to be used instead of petroleum fuels 
and other alternative fuels, the use of these alternative fuels is expected to decrease and 
impacts on these energy resources would be less than significant. The same feasible 
mitigation measures that were identified to reduce significant adverse energy impacts from 
electricity, natural gas, and hydrogen demand at the project level were also concluded to 
reduce the significant and cumulatively considerable energy impacts.  
 
Energy mitigation measures for project-specific impacts are identified in the Mitigation 
Monitoring and Reporting Plan Section of this document (e.g., E-1 through E-7 for 
electricity demand, E-8 through E-9 for natural gas demand, and E-10 through E-12 for 
hydrogen demand). However, while implementation of mitigation measures E-1 through 
E-12 would reduce the identified energy impacts, the overall energy impacts after 
mitigation are expected to remain significant. No other feasible mitigation measures have 
been identified that would reduce project-specific or cumulative energy impacts to less 
than significant levels. Therefore, the proposed project is considered to have significant 
and unavoidable project-specific and cumulatively considerable energy impacts, after 
mitigation is applied.  
 

C. Hazards and Hazardous Materials Impacts Due to Accidental Release of Ammonia, 
Natural Gas via Pipeline, or Liquified Natural Gas (LNG) via On-Road Trucks; and 
Reformulation of Coatings, Solvents, Adhesives and Lubricants  
Implementation of control measures in the 2022 AQMP could result in increased use of 
ammonia in some air pollution control equipment such as selective catalytic reduction 
(SCR) technology. Use of SCR technology would require each affected facility to have 
deliveries and storage of ammonia at their site. There is potential for accidental release 
during routine transport of ammonia and through tank rupture from ammonia storage. 
Because sensitive receptors have the potential to be located within the toxic endpoint from 
both scenarios, potential hazards and hazardous materials impacts from accidental release 
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of ammonia are concluded to be significant. Feasible mitigation measures for reducing 
impacts related to potential hazards and hazardous materials impacts from accidental 
release of ammonia are required and have been identified in the 2022 AQMP Program EIR 
as HZ-1 through HZ-6. 
 
Implementation of control measures in the 2022 AQMP could result in increased 
transmission of natural gas for hydrogen production, and the transport and use of LNG as 
an alternative fuel. It is expected that natural gas is transmitted for hydrogen production 
via new or existing pipeline and LNG by tanker truck via public roads. With a new natural 
gas pipeline as well as during the routine transport of LNG, there is a potential for an 
accidental release, and because sensitive receptors have the potential to be located within 
the toxic endpoint of such an event, potential hazards and hazardous materials impacts from 
accidental release of natural gas via pipeline or LNG via tanker truck are concluded to be 
significant. While mitigation measures for reducing impacts related to potential hazards 
and hazardous materials impacts from accidental release of natural gas via pipeline or LNG 
via tanker truck are required, no feasible mitigation measures have been identified in the 
2022 AQMP Program EIR for this environmental impact area beyond the extensive state 
and federal requirements applicable to new and existing natural gas pipelines and LNG 
transport. 
 
Implementation of control measures in the 2022 AQMP could result in the reformulation 
of coatings, solvents, adhesives, and lubricants with less toxic, but more flammable 
solvents. Without knowing how many facilities currently using water-based products 
would switch to using reformulated solvent-based products, significant impacts on fire 
hazards associated with some reformulated coatings, solvents, adhesives, and lubricants 
could potentially occur if the products are reformulated with more flammable materials. 
Therefore, hazards and hazardous materials impacts associated with increased 
flammability of potential replacement solvents are concluded to be significant. However, 
feasible mitigation measures for reducing impacts related to potential hazards and 
hazardous materials impacts from flammable reformulations, if any, are required and have 
been identified in the 2022 AQMP Program EIR as HZ-7 through HZ-8. After applying 
these mitigation measures, the potential hazards and hazardous materials impacts from 
flammable reformulations would be reduced to less than significant levels. 
 
Implementation of the 2022 AQMP control measures, the TCMs in SCAG’s Connect 
SoCal Plan, CARB’s Proposed 2022 State SIP Strategy, and other state policies, when 
combined with other past, present, and reasonably foreseeable activities, would result in a 
significant increase in the use of hazards and hazardous materials. Feasible mitigation 
measures have been developed to reduce the significant hazard impacts. No additional 
feasible mitigation measures have been identified to further reduce the cumulative hazard 
impacts to less than significant levels. Therefore, cumulative impacts to hazards and 
hazardous materials would remain significant and unavoidable. 
 
Six mitigation measures are identified in the Mitigation Monitoring and Reporting Plan 
Section of this document (e.g., HZ-1 through HZ-6) to address the transportation and 
storage impacts associated with ammonia. However, none of these mitigation measures 
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will reduce all the significant hazard and hazardous materials impacts relating to ammonia 
transportation and storage to less than significant levels.  
 
Relative to potential hazards and hazardous materials impacts from accidental release of 
natural gas via pipeline or LNG via tanker truck, no feasible mitigation measures have been 
identified in the 2022 AQMP Program EIR for this environmental impact area that would 
reduce the significant impacts beyond the extensive state and federal requirements 
applicable to new and existing natural gas pipelines and LNG transport. 
 
Relative to potential fire hazards that may be associated with using reformulated products 
that may have increased flammability, two mitigation measures are identified in the 
Mitigation Monitoring and Reporting Plan Section of this document (e.g., HZ-7 and HZ-
8). They were crafted to require the to-be-developed rule language to inform consumers 
about any potential for increased flammability and they were identified as effective at 
informing consumers about the potential fire hazards associated with reformulated 
coatings, solvents, adhesives and lubricants. Thus, after mitigation, no remaining 
significant impacts on fire hazards would be expected from reformulated products. 
Therefore, after implementation of mitigation measures HZ-7 through HZ-8, no remaining 
significant impacts on fire hazards relating to reformulated products are expected. 
 
Therefore, the proposed project is considered to have significant and unavoidable project-
specific and cumulatively considerable hazards and hazardous materials impacts, after 
mitigation is applied. 
 

D. Hydrology (Water Demand and Water Supply) and Water Quality Impacts 
Implementation of control measures in the 2022 AQMP could result in the increased use 
of water during operational activities. For control measures where water demand can be 
estimated, the increase in daily water demand would exceed the 262,820 gallons per day 
significance threshold for potable water. Additional water use is required for construction 
activities and also may be required for the manufacture of alternative fuels. Due to the 
extreme drought conditions and uncertainty about future water supplies, implementation 
of the control measures in the 2022 AQMP as a whole may have a significant impact on 
both water demand and water supplies. Feasible mitigation measures for reducing water 
demand and water supply impacts are required and have been identified in the 2022 AQMP 
Program EIR as HWQ-1 through HWQ-4. While generally the mitigation measures could 
help minimize some of the water demand and water supply impacts on an individual 
facility-basis, the availability of water supplies varies throughout the region. Thus, not all 
mitigation measures will be applied in all situations. For this reason, the mitigation 
measures are not expected to fully eliminate the significant water demand and water supply 
impacts. Therefore, water demand and water supply impacts that may result from the 
proposed project are expected to remain significant and unavoidable. 
 
Relative to the topic of water quality, in the absence of facility-specific information 
regarding the potential increased amounts of wastewater that could be generated in order 
to determine whether a revision to an Industrial Waste Discharge Permit and/or a NPDES 
permit would be needed, and whether a relocation or construction of new or expanded 
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wastewater or storm water treatment facility would be needed; out of an abundance of 
caution, the analysis in the Program EIR concludes that implementation of the 2022 AQMP 
has the potential to require or result in the relocation or construction of new or expanded 
wastewater treatment or storm water drainage facilities. Thus, the proposed project could 
result in significant adverse wastewater impacts associated with the quantity of effluent to 
be treated and discharged, and the potential lack of existing capacity in the existing 
wastewater and stormwater treatment systems to handle the potential increases. Therefore, 
significant water quality impacts due to the potential for increased discharges of 
wastewater are expected. One feasible mitigation measure for reducing wastewater 
discharge has been identified in the 2022 AQMP Program EIR as HWQ-5. While the 
issuance of facility-specific industrial wastewater permits or NPDES permits, by their 
regulatory nature, would likely minimize the water quality impacts to fullest extent 
possible, this mitigation measure is not expected to fully eliminate the significant water 
quality impacts. Therefore, water quality impacts that may result from the proposed project 
are expected to remain significant and unavoidable, after mitigation is applied. 
 
Implementation of the 2022 AQMP control measures, the TCMs in SCAG’s Connect 
SoCal Plan, CARB’s Proposed 2022 State SIP Strategy, and other state policies, when 
combined with other past, present, and reasonably foreseeable activities, are expected to 
result in additional pollutant loading over the wastewater that is currently discharged. 
Because of permit limits, physical modifications to wastewater treatment and stormwater 
collection systems may be needed and therefore, would be expected to contribute to 
cumulative water quality impacts.  
 
California has been hit with extreme drought conditions and a Tier 2 water shortage has 
been declared for the Colorado River and surrounding states. Therefore, the measures that 
are currently being taken by agencies involved with developing measures to comply with 
the 70 ppb 8-hour ozone standard, along with the population growth identified in SCAG’s 
Connect SoCal Plan, are expected to result in cumulatively considerable water demand and 
water supply impacts. No additional feasible mitigation measures have been identified to 
further reduce cumulative water demand, water supply, and water quality impacts. 
Therefore, cumulative impacts to water demand, water supply, and water quality would 
remain significant and unavoidable. 
 
Four mitigation measures are identified in the Mitigation Monitoring and Reporting Plan 
Section of this document (e.g., HWQ-1 through HWQ-4) to address the project-specific 
water demand impacts. While these mitigation measures could help minimize some of the 
water demand on an individual facility-basis, the availability of water supplies varies 
throughout the region; thus, all mitigation measures may not be applied in all situations. 
However, none of these mitigation measures will fully eliminate the water demand and 
water supply impacts or reduce these impacts to less than significant levels. One mitigation 
measure was identified to reduce water quality impacts (HWQ-5). No other feasible 
mitigation measures have been identified that would avoid or reduce the project-specific 
or cumulative water demand, water supply, and water quality impacts to less than 
significant levels. Therefore, even after implementation of mitigation measures HWQ-1 
through HWQ-5, the 2022 AQMP is considered to have significant and unavoidable 
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project-specific and cumulatively considerable hydrology (water demand and water 
supply) and water quality impacts. 
 

E. Noise and Vibration Impacts During Construction of Roadway Infrastructure 
Implementation of control measures in the 2022 AQMP is expected to require construction 
activities that include: 1) installation of new equipment or devices; 2) removal of older 
equipment or devices; 3) modification or retrofit of existing equipment and facilities; and 
4) modification of existing roadways to install new equipment and roadway infrastructure. 
The potential noise impact of construction activities would vary depending on the existing 
noise levels in the environment and the location of sensitive receptors (e.g., residences, 
hotels, hospitals, etc.) with respect to construction activities. While some of the control 
measures could result in minor construction activities that could create minimal noise, the 
construction of roadway infrastructure would result in additional construction noise 
sources near transportation corridors, and it is not uncommon for residences and other 
sensitive receptors to be located within several hundred feet of the existing roadways. 
Therefore, the noise and vibration impacts during construction activities are considered 
significant. Feasible mitigation measures for reducing the construction noise and vibration 
impacts are required and have been identified in the 2022 AQMP Program EIR as NS-1 
through NS-14. However, none of these mitigation measures will reduce all the 
construction noise and vibration impacts to less than significant levels. Therefore, 
construction noise and vibration impacts that may result from the proposed project are 
expected to remain significant and unavoidable after mitigation is applied. 
 
Implementation of the 2022 AQMP control measures, the TCMs in SCAG’s Connect 
SoCal Plan, CARB’s Proposed 2022 State SIP Strategy, and other state policies, when 
combined with other past, present, and reasonably foreseeable activities, would result in 
additional potentially significant noise and vibration impacts associated with construction 
activities, and would contribute to cumulatively considerable impacts to noise and 
vibration. 
 
14 mitigation measures are identified in the Mitigation Monitoring and Reporting Plan 
Section of this document (e.g., NS-1 through NS-14) to address construction noise and 
vibration impacts. While these mitigation measures could minimize some of the noise and 
vibration impacts during construction activities, the South Coast AQMD cannot predict 
how a lead agency or responsible agency might choose to mitigate the significant 
construction noise and vibration impacts for a future project. Further, none of these 
mitigation measures will avoid the construction noise and vibration impacts or reduce these 
impacts to less than significant levels. No other feasible mitigation measures have been 
identified that would reduce the project-specific or cumulative construction noise and 
vibration impacts to less than significant levels. Therefore, even after implementation of 
mitigation measures NS-1 through NS-14, the 2022 AQMP is considered to have 
significant and unavoidable project-specific and cumulatively considerable noise and 
vibration impacts during construction.  
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F. Solid and Hazardous Waste Impacts from Construction and Early Retirement of 
Equipment 
Installation of air pollution control equipment (e.g., low NOx burners, SCR systems, 
electrification of sources); replacement of existing equipment; installation of roadway 
infrastructure (wayside power and catenary lines or other similar technologies); installation 
of battery charging infrastructure; and installation of alternative fuel infrastructure are 
expected to generate solid and hazardous waste associated with construction activities. The 
extent of solid and hazardous waste impacts from early retirement of equipment is difficult 
to quantify, but concluded to generate significant adverse impacts because available 
landfill space is limited to approximately 100,000 tons per day with only four solid waste 
landfills in Southern California having capacity past 2039. Feasible mitigation measures 
for reducing the solid and hazardous waste impacts are required and have been identified 
in the 2022 AQMP Program EIR as SHW-1 through SHW-3. However, because it is 
difficult to quantify the construction and demolition waste, and waste from early retirement 
of equipment generated by implementing control measures from the 2022 AQMP, solid 
and hazardous waste impacts from construction are concluded to remain significant after 
mitigation is applied. 
 
Implementation of the 2022 AQMP control measures, the TCMs in SCAG’s Connect 
SoCal Plan, CARB’s Proposed 2022 State SIP Strategy, and other state policies, when 
combined with other past, present, and reasonably foreseeable activities, would result in a 
significant increase in solid and hazardous waste, and would contribute to cumulatively 
considerable impacts to solid and hazardous waste. Feasible mitigation measures to reduce 
significant adverse cumulative solid waste impacts were identified in the Program EIR for 
SCAG’s Connect SoCal Plan. No other feasible mitigation measures have been identified 
that would reduce the project-specific or cumulatively considerable solid and hazardous 
waste impacts to less than significant levels. Therefore, the 2022 AQMP is considered to 
have significant and unavoidable project-specific and cumulatively considerable solid and 
hazardous waste impacts from construction and early retirement of equipment. 

 
5.0  FINDINGS REGARDING POTENTIALLY SIGNIFICANT ENVIRONMENTAL 

IMPACTS 
 
Public Resources Code Section 21081(a) and CEQA Guidelines Section 15091(a) provide that a 
public agency shall not approve or carry out a project with significant environmental effects unless 
the public agency makes one or more written findings for each of those significant effects, 
accompanied by a brief explanation of the rationale for each finding. Additionally, the findings 
must be supported by substantial evidence in the record. [CEQA Guidelines Section 15091(b)]. 
Three potential findings can be made for potentially significant impacts:  
 

Finding 1: Changes or alterations have been required in, or incorporated into, the project 
which avoid or substantially lessen the significant environmental effect as identified in the 
Final Program EIR. [Public Resources Code Section 21081(a)(1) and CEQA Guidelines 
Section 15091(a)(1)].  
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Finding 2: Such changes or alterations are within the responsibility and jurisdiction of another 
public agency and not the agency making the finding. Such changes have been adopted by such 
other agency or can and should be adopted by such other agency. [Public Resources Code 
Section 21081(a)(2) and CEQA Guidelines Section 15091(a)(2)].  

Finding 3: Specific economic, legal, social, technological, or other considerations make 
infeasible the mitigation measures or project alternatives identified in the Final Program EIR. 
[Public Resources Code Section 21081(a)(3) and CEQA Guidelines Section 15091(a)(3)].  

As identified in the Final Program EIR and summarized in Section 4.0 of this document, the 2022 
AQMP has the potential to create significant adverse impacts for the following environmental 
topic areas: air quality during construction; energy due to increased electricity, natural gas, and 
hydrogen demand; hazards and hazardous materials due to accidental release of ammonia, natural 
gas via pipeline, or liquified natural gas via on-road truck, and potential fire hazard from 
reformulated coatings, solvents, adhesives and lubricants; hydrology (water demand and water 
supply) and water quality; construction noise and vibration at roadways; and solid and hazardous 
waste from construction and early retirement of equipment. The South Coast AQMD Governing 
Board, therefore, makes the following findings regarding the 2022 AQMP. The findings are 
supported by substantial evidence in the record as explained in each finding. These findings will 
be included in the record of project approval and will also be noted in the Notice of Determination. 
The findings made by the South Coast AQMD Governing Board are based on the following 
significant adverse impacts identified in the Final Program EIR: 
 

A. Potential construction air quality impacts exceed the South Coast AQMD’s applicable 
significance air quality thresholds and cannot be mitigated to less than significant 
levels. 
 
Findings and Explanation: 
Implementation of control measures in the 2022 AQMP may require construction activities 
such as: 1) the demolition or removal of components from existing buildings, or structures, 
such as equipment, mechanical systems, cooking devices, clothes dryers, water and/or 
space heating systems, and pool heaters; 2) the installation of new energy efficient 
equipment, mechanical systems, cooking devices, clothes dryers, water and/or space 
heating systems; and pool heaters; 3) the construction of additional infrastructure to 
produce more alternative fuels to support alternative-fueled vehicles (e.g., electric, 
hydrogen, natural gas); 4) the construction of additional infrastructure to produce more 
electricity to support electric vehicles and the electrification of new sources (e.g., additional 
on-road vehicles and marine vessels, “wayside” electric power such as catenary lines); 5) 
the construction of air pollution control equipment at stationary sources (e.g., SCRs), the 
retrofit of existing equipment with low NOx technology (e.g., low or ultra-low NOx 
burners) or the use of cleaner stationary sources (e.g., Tier 4 engines and newer boilers); 
and 6) construction for the replacement of higher emitting combustion equipment with low 
NOx equipment. On an individual facility basis, the construction activities may not be 
expected to have emissions that exceed the South Coast AQMD’s air quality significance 
thresholds for construction. However, over the extended timeline of implementing the 2022 
AQMP, on any given day, it is possible for multiple facilities to have construction activities 
concurrently occur. Based on the size of any single project, or if more than one facility 
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undergoes construction on any given day, the emissions could exceed the South Coast 
AQMD’s air quality significance construction threshold for NOx, VOC and particulate 
matter (PM), including diesel PM. Therefore, construction emissions are considered 
potentially significant. 
 
Due to the potential for significant adverse air quality impacts during construction, feasible 
mitigation measures that can substantially lessen the impacts were required and are 
included in the Final Program EIR. However, none of the identified feasible mitigation 
measures are capable of avoiding or reducing the significant adverse construction air 
quality impacts to less than significant levels. Thus, Finding 1 is applicable to the 
significant adverse air quality impacts during construction.  
 
The Governing Board finds that changes or alterations have been required in, or 
incorporated into, the project which substantially lessen the project-level and 
cumulative significant adverse construction air quality impacts identified in the Final 
Program EIR, though the impacts will ultimately remain significant and unavoidable. 
[Public Resources Code Section 21081(a)(1) and CEQA Guidelines Section 15091(a)(1)]. 
 
Implementation of all of the mitigation measures for construction air quality which are 
identified in the Final Program EIR may be within the authority of either the South Coast 
AQMD or other public agencies, as applicable if air permits are not required, to adopt or 
implement, depending on the individual facility projects that will occur in the future. Thus, 
Finding 2 is applicable to the construction air quality mitigation measures. 
 
The Governing Board finds that, for project-level activities that do not require air 
permits from the South Coast AQMD, changes or alterations which avoid or 
substantially lessen the significant construction air quality impacts as identified in the 
Final Program EIR are within the responsibility and jurisdiction of another public 
agency and not South Coast AQMD. Such changes, if feasible, can and should be 
adopted by such other agency as details of project-level actions become known. [Public 
Resources Code Section 21081(a)(2) and CEQA Guidelines Section 15091(a)(2)].  
 
The construction air quality mitigation measures identified in the Final Program EIR are 
feasible. As such, there are no specific economic, legal, social, technological, or other 
considerations make infeasible the mitigation measures identified in the Final Program 
EIR. Thus, Finding 3 is not applicable to the construction air quality mitigation 
measures. [Public Resources Code Section 21081(a)(3) and CEQA Guidelines Section 
15091(a)(3)]. 

 
B. Potential energy impacts from increased electricity demand exceed the South Coast 

AQMD significance threshold for electricity; impacts from increased natural gas 
demand are expected to be significant in the short-term; impacts from increased 
hydrogen demand would be unable to be met by existing capacity; and energy impacts 
from increased electricity, natural gas, and hydrogen demand cannot be mitigated to 
less than significant levels. 
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Findings and Explanation: 
The majority of the control measures in the 2022 AQMP predominantly rely on electric-
powered technologies for both stationary and mobile sources to be utilized in residential, 
commercial, and industrial settings. The analysis in the Final Program EIR concluded that 
implementation of some control measures could increase the electricity demand by 
approximately 11 percent over 2020 consumption (greater than the South Coast AQMD 
significance threshold of 1%) and this amount does not take into account the electricity that 
may be needed to operate additional air pollution control equipment or to convert 
combustion equipment to fully electric. Natural gas is generally widely available through 
existing infrastructure and expected to be used for producing electricity and hydrogen. 
Short-term natural gas demand is expected to be significant, although offset by long-term 
decrease in demand for natural gas appliances in commercial and residential setting. 
Hydrogen fuel cells are proven technology, but more work is needed to make them cost-
effective for use in cars, trucks, homes, or businesses. Existing hydrogen plants currently 
operate at full capacity, largely to produce petroleum fuels. With little excess hydrogen 
capacity available to meet the increase in hydrogen demand, additional hydrogen 
production facilities will be necessary. Therefore, increases in electricity, natural gas, and 
hydrogen demand were concluded in the Final Program EIR to have potentially significant 
adverse energy impacts. 
 
Due to the potential for significant adverse energy impacts, feasible mitigation measures 
that can substantially lessen the impacts were required and are included in the Final 
Program EIR. However, none of the identified feasible mitigation measures are capable of 
avoiding or reducing the significant adverse energy impacts to less than significant levels. 
Thus, Finding 1 is applicable to the significant adverse energy impacts.  
 
The Governing Board finds that changes or alterations have been required in, or 
incorporated into, the project which substantially lessen the project-level and 
cumulative significant adverse energy impacts identified in the Final Program EIR, 
though the impacts will ultimately remain significant and unavoidable. [Public 
Resources Code Section 21081(a)(1) and CEQA Guidelines Section 15091(a)(1)]. 
 
Implementation of all of the mitigation measures for energy which are identified in the 
Final Program EIR may be within the authority of either the South Coast AQMD or other 
public agencies, as applicable if air permits are not required, to adopt or implement, 
depending on the individual facility projects that will occur in the future. Thus, Finding 2 
is applicable to the energy mitigation measures. 
 
The Governing Board finds that changes or alterations which avoid or substantially 
lessen the significant energy impacts as identified in the Final Program EIR are within 
the responsibility and jurisdiction of another public agency and not South Coast 
AQMD. Such changes, if feasible, can and should be adopted by such other agency as 
details of project-level actions become known. [Public Resources Code Section 
21081(a)(2) and CEQA Guidelines Section 15091(a)(2)].  
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The energy mitigation measures identified in the Final Program EIR are feasible. As such, 
there are no specific economic, legal, social, technological, or other considerations make 
infeasible the mitigation measures identified in the Final Program EIR. Thus, Finding 3 is 
not applicable to the energy mitigation measures. [Public Resources Code Section 
21081(a)(3) and CEQA Guidelines Section 15091(a)(3)]. 

 
C. 1. Potential hazards and hazardous materials impacts due to accidental release of 

ammonia could affect sensitive receptors within their respective toxic endpoint 
distances and cannot be mitigated to less than significant levels. 
 
Findings and Explanation: 
Implementation of the control measures in the 2022 AQMP could result in the use of SCR 
technology to reduce NOx emissions from commercial and industrial combustion sources. 
Operation of SCR requires the transport, storage, and use of ammonia. Three accidental 
release scenarios for ammonia were evaluated for: 1) routine transport; 2) use at non-
RECLAIM facilities; and 3) use at RECLAIM facilities. Each scenario was concluded to 
generate significant adverse hazards and hazardous materials impacts (sensitive receptors 
potentially located within 0.4 mile of a transport release, or 0.1 mile of a facility release).  
 
Due to the potential for significant adverse hazards and hazardous materials impacts 
pertaining to accidental release of ammonia, feasible mitigation measures that can 
substantially lessen the impacts were required and are included in the Final Program EIR. 
However, none of the identified feasible mitigation measures are capable of avoiding or 
reducing the for significant adverse hazards and hazardous materials impacts pertaining to 
the accidental release of ammonia to less than significant levels. Thus, Finding 1 is 
applicable to the significant adverse hazards and hazardous materials impacts 
pertaining to the accidental release of ammonia.  
 
The Governing Board finds that changes or alterations have been required in, or 
incorporated into, the project which substantially lessen the project-level and 
cumulative significant adverse hazards and hazardous materials impacts pertaining 
to the accidental release of ammonia as identified in the Final Program EIR, though 
the impacts will ultimately remain significant and unavoidable. [Public Resources 
Code Section 21081(a)(1) and CEQA Guidelines Section 15091(a)(1)]. 
 
Implementation of all of the mitigation measures for hazards and hazardous materials 
impacts pertaining to the accidental release of ammonia which are identified in the Final 
Program EIR are within the authority of the South Coast AQMD to adopt or implement, 
depending on the individual facility projects that will occur in the future. Thus, Finding 2 
is not applicable to the mitigation measures for hazards and hazardous materials 
impacts pertaining to the accidental release of ammonia. [Public Resources Code 
Section 21081(a)(2) and CEQA Guidelines Section 15091(a)(2)].  
 
The mitigation measures identified for hazards and hazardous materials impacts pertaining 
to the accidental release of ammonia in the Final Program EIR are feasible. As such, there 
are no specific economic, legal, social, technological, or other considerations make 
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infeasible the mitigation measures identified in the Final Program EIR. Thus, Finding 3 is 
not applicable to the mitigation measures for hazards and hazardous materials 
impacts pertaining to the accidental release of ammonia. [Public Resources Code 
Section 21081(a)(3) and CEQA Guidelines Section 15091(a)(3)]. 
 

C. 2. Potential hazards and hazardous materials impacts due to the accidental release of 
natural gas via pipeline and/or LNG via on-road trucks could affect sensitive 
receptors within their respective toxic endpoint distances and cannot be mitigated to 
less than significant levels. 
 
Findings and Explanation: 
Implementation of the control measures in the 2022 AQMP may result in need to construct 
additional hydrogen production facilities and new pipelines to deliver natural gas for the 
purpose of hydrogen production. Natural gas pipelines pose a potential torch fire risk to 
surroundings located within 183 feet of a release, and sensitive receptors may be located 
within this radius. Extensive state and federal requirements on new and existing natural gas 
pipelines are expected to be implemented and enforced; no mitigation measures have been 
identified.  
 
In addition, implementation of control measures in the 2022 AQMP could result in 
increased transmission of natural gas for hydrogen production and the transport and use of 
LNG as an alternative fuel. It is expected that natural gas is transmitted for hydrogen 
production via new or existing pipeline, and LNG by tanker truck via public roads. For a 
new natural gas pipeline or during the routine transport of LNG, there is a potential for an 
accidental release, and because sensitive receptors have the potential to be located within 
the toxic endpoint of such an event, potential hazards and hazardous materials impacts from 
accidental release of natural gas via pipeline or LNG via tanker truck are concluded to be 
significant. Four transport release scenarios were considered, and the furthest adverse 
impact distance was calculated to be 0.3 mile from point of release. Sensitive receptors 
may be located within this radius. While mitigation measures for reducing impacts related 
to potential hazards and hazardous materials impacts from accidental release of natural gas 
via pipeline or LNG via tanker truck are required, no feasible mitigation measures have 
been identified in the 2022 AQMP Program EIR for this environmental impact area beyond 
the extensive state and federal requirements applicable to new and existing natural gas 
pipelines and LNG transport. Thus, Finding 1 is not applicable to the significant adverse 
hazards and hazardous materials impacts pertaining to the accidental release of 
natural gas or LNG.  
 
The Governing Board finds that there are no mitigation measures specific to the 
accidental release of natural gas or LNG that would avoid or substantially lessen the 
project-level and cumulative significant adverse hazards and hazardous materials 
impacts pertaining to the accidental release of natural gas or LNG to less than 
significant levels. [Public Resources Code Section 21081(a)(1) and CEQA Guidelines 
Section 15091(a)(1)]. 
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Since there are no feasible mitigation measures for hazards and hazardous materials 
impacts pertaining to the accidental release of natural gas or LNG identified in the Final 
Program EIR, Findings 2 and 3 are not applicable to the hazards and hazardous 
materials impacts pertaining to the accidental release of natural gas or LNG. [Public 
Resources Code Section 21081(a)(2)-(a)(3) and CEQA Guidelines Section 15091(a)(2)-
(a)(3)].  

 
C. 3. Potentially significant hazards and hazardous materials impacts due to the 

increased risk of fire hazard from reformulating coatings, solvents, adhesives, and 
lubricants can be mitigated to less than significant levels. 
 
Findings and Explanation: 
Implementation of Control Measure CTS-01 would remove the VOC exemption status for 
parachlorobenzotriflouride (PCBTF) and tert-butyl acetate (tBAc) to address toxicity 
concerns and could require reformulation of certain coatings, adhesives, and lubricants to 
meet lower future VOC content limits. The reformulations could have widely varying 
flammability and health effects depending on the chemical characteristics of the 
replacement solvents chosen. Without knowing how many facilities currently using water-
based products would switch to using reformulated solvent-based products as a result of 
implementing the 2022 AQMP control measures, significant impacts on fire hazards 
associated with reformulated coatings, solvents, and consumer products could occur. 
 
Feasible mitigation measures were required in the Final Program EIR to minimize the 
significant adverse hazards and hazardous materials impacts due to reformulation of 
coatings, solvents, adhesives, and lubricants. Implementation of these mitigation measures 
is expected to reduce the significant adverse impacts to less than significant levels. Thus, 
Finding 1 is applicable to the significant adverse hazards and hazardous materials 
impacts pertaining to the increased risk of fire hazard from reformulating coatings, 
solvents, adhesives, and lubricants.  
 
The Governing Board finds that changes or alterations have been required in, or 
incorporated into, the project specific to reformulating coatings, solvents, adhesives, 
and lubricants that would avoid or substantially lessen the project-level and 
cumulative significant adverse fire hazard impacts as identified in the Final Program 
EIR to less than significant levels. [Public Resources Code Section 21081(a)(1) and 
CEQA Guidelines Section 15091(a)(1)]. 
 
Implementation of the mitigation measures for hazards and hazardous materials impacts 
pertaining to the increased risk of fire hazard from reformulating coatings, solvents, 
adhesives, and lubricants which are identified in the Final Program EIR are within the 
authority of the South Coast AQMD to adopt or implement. Thus, Finding 2 is not 
applicable to the mitigation measures for hazards and hazardous materials impacts 
pertaining to the increased risk of fire hazard from reformulating coatings, solvents, 
adhesives, and lubricants. [Public Resources Code Section 21081(a)(2) and CEQA 
Guidelines Section 15091(a)(2)].  
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The mitigation measures identified for hazards and hazardous materials impacts pertaining 
to the increased risk of fire hazard from reformulating coatings, solvents, adhesives, and 
lubricants in the Final Program EIR are feasible. As such, there are no specific economic, 
legal, social, technological, or other considerations make infeasible the mitigation 
measures identified in the Final Program EIR. Thus, Finding 3 is not applicable to the 
mitigation measures for hazards and hazardous materials impacts pertaining to fire 
hazard. [Public Resources Code Section 21081(a)(3) and CEQA Guidelines Section 
15091(a)(3)]. 
 

D. 1. Potential hydrology (water demand and water supply) impacts exceed the South 
Coast AQMD significance threshold for potable water and cannot be mitigated to less 
than significant levels. 
 
Findings and Explanation: 
Implementation of the control measures in the 2022 AQMP is expected to increase 
operational water demand from 338,137 to 438,137 gallons per day. Additional water use 
is required for construction activities and also may be required for the manufacture of 
alternative fuels. This increased water demand does not exceed the South Coast AQMD 
significance threshold of 5,000,000 gallons per day of total water (comprised of potable, 
recycled and groundwater) demand, but it exceeds the 262,820 gallons per day significance 
threshold for potable water.  
 
Due to the potential for significant adverse hydrology (water demand and water supply) 
impacts, feasible mitigation measures that can substantially lessen the impacts were 
required in the Final Program EIR. However, none of the identified feasible mitigation 
measures are capable of avoiding or reducing the significant adverse hydrology impacts 
pertaining to water demand and water supply to less than significant levels. Thus, Finding 
1 is applicable to the significant adverse hydrology impacts for hydrology (water 
demand and water supply). 
 
The Governing Board finds that changes or alterations have been required in, or 
incorporated into, the project which substantially lessen the project-level and 
cumulative significant adverse hydrology impacts pertaining to hydrology (water 
demand and water supply) as identified in the Final Program EIR, though the impacts 
will ultimately remain significant and unavoidable. [Public Resources Code Section 
21081(a)(1) and CEQA Guidelines Section 15091(a)(1)]. 
 
Implementation of all of the mitigation measures for hydrology impacts pertaining to water 
demand and water supply which are identified in the Final Program EIR may be within the 
authority of other public agencies, as applicable, to adopt or implement, depending on the 
individual facility projects that will occur in the future. Thus, Finding 2 is applicable to 
the hydrology (water demand and water supply) mitigation measures. 

 
The Governing Board finds that changes or alterations which avoid or substantially 
lessen the significant hydrology impacts due to hydrology (water demand and water 
supply) as identified in the Final Program EIR are within the responsibility and 
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jurisdiction of another public agency and not South Coast AQMD. Such changes, if 
feasible, can and should be adopted by such other agency as details of project-level 
actions become known. [Public Resources Code Section 21081(a)(2) and CEQA 
Guidelines Section 15091(a)(2)].  
 
The hydrology (water demand and water supply) mitigation measures identified in the Final 
Program EIR are feasible. As such, there are no specific economic, legal, social, 
technological, or other considerations make infeasible the mitigation measures identified 
in the Final Program EIR. Thus, Finding 3 is not applicable to the hydrology mitigation 
measures. [Public Resources Code Section 21081(a)(3) and CEQA Guidelines Section 
15091(a)(3)]. 

 
D. 2. Potential water quality impacts may require revision to an Industrial Waste 

Discharge Permit and/or a National Pollutant Discharge Elimination System 
(NPDES) permit, and cannot be mitigated to less than significant levels. 
 
Findings and Explanation: 
In general, for industrial operations, a 25 percent increase in wastewater discharged above 
an individual facility’s industrial discharge permit limit would trigger a permit revision, 
and this would be considered a significant adverse wastewater impact. In the absence of 
facility-specific information regarding the potential increased amounts of wastewater that 
could be generated, the analysis in this Program EIR concludes that implementation of the 
2022 AQMP has the potential for one or more facilities to increase the amount of 
wastewater to be discharged by 25 percent above the current discharge permit limit such 
that permit revision would be necessary. 
 
Due to the potential for significant adverse water quality impacts, a feasible mitigation 
measure can substantially lessen the impacts was required in the Final Program EIR. 
However, the identified feasible mitigation measure is not capable of avoiding or reducing 
the significant adverse water quality impacts to less than significant levels. Thus, Finding 
1 is applicable to the significant adverse water quality impacts. 
 
The Governing Board finds that changes or alterations have been required in, or 
incorporated into, the project which substantially lessen the project-level and 
cumulative significant adverse water quality impacts as identified in the Final 
Program EIR, though the impacts will ultimately remain significant and unavoidable. 
[Public Resources Code Section 21081(a)(1) and CEQA Guidelines Section 15091(a)(1)]. 
 
Implementation of the mitigation measure for water quality which is identified in the Final 
Program EIR may be within the authority of other public agencies, as applicable, to adopt 
or implement, depending on the individual facility projects that will occur in the future. 
Thus, Finding 2 is applicable to the water quality mitigation measure. 
 
The Governing Board finds that changes or alterations which avoid or substantially 
lessen the significant water quality impacts as identified in the Final Program EIR 
are within the responsibility and jurisdiction of another public agency and not South 
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Coast AQMD. Such changes, if feasible, can and should be adopted by such other 
agency as details of project-level actions become known. [Public Resources Code 
Section 21081(a)(2) and CEQA Guidelines Section 15091(a)(2)].  
 
The water quality mitigation measure identified in the Final Program EIR is feasible. As 
such, there are no specific economic, legal, social, technological, or other considerations 
make infeasible the mitigation measure identified in the Final Program EIR. Thus, Finding 
3 is not applicable to the water quality mitigation measure. [Public Resources Code 
Section 21081(a)(3) and CEQA Guidelines Section 15091(a)(3)]. 

 
E. Potential construction noise impacts at roadways exceed three decibels above the 

existing noise level; vibration impacts at roadways exceed Federal Transit 
Administration threshold; and construction noise and vibration impacts at roadways 
cannot be mitigated to less than significant levels. 
 
Findings and Explanation: 
Implementation of Control Measures MOB-01, MOB-02A, and MOB-02B could require 
the installation of roadway infrastructure within or adjacent to existing roadways, streets, 
freeways, and/or transportation corridors. As specific construction projects are not 
currently proposed, the types and quantities of construction equipment necessary to 
implement these proposed control measures are not currently known. Construction 
equipment noise sources range from 76 decibels (dBA) to over 100 dBA; a typical 
construction site would be expected to generate noise levels of about 85 dBA at 50 feet 
from the center of construction activity, decreasing to about 61 dBA at about 800 feet from 
construction activities. It is not uncommon for residences and other sensitive receptors to 
be located within several hundred feet of the existing roadways so noise levels associated 
with construction activities could be in the range of 65-75 dBA, which could result in noise 
increases of three dBA or greater and generate potentially significant noise impacts, 
although temporary. Using the Federal Transit Administration quantitative construction 
vibration analysis methodology, predicted vibration during construction activities can be 
compared to the significance threshold of 72 vibration decibels. Vibration from 
construction activities could exceed the threshold for structures and sensitive receptors 
within 200 feet of construction activities if certain types of construction equipment are 
used. 
 
Due to the potential for significant adverse construction noise and vibration impacts, 
feasible mitigation measures that can substantially lessen the impacts were required and 
are included in the Final Program EIR. However, none of the identified feasible mitigation 
measures are capable of avoiding or reducing the significant adverse construction noise 
and vibration impacts to less than significant levels Thus, Finding 1 is applicable to the 
significant adverse construction noise and vibration impacts.  
 
The Governing Board finds that changes or alterations have been required in, or 
incorporated into, the project which substantially lessen the project-level and 
cumulative significant adverse construction noise and vibration impacts identified in 
the Final Program EIR, though the impacts will ultimately remain significant and 
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unavoidable. [Public Resources Code Section 21081(a)(1) and CEQA Guidelines Section 
15091(a)(1)]. 
 
Implementation of all of the mitigation measures for construction noise and vibration 
which are identified in the Final Program EIR may be within the authority of other public 
agencies, as applicable, to adopt or implement, depending on the individual facility projects 
that will occur in the future. Thus, Finding 2 is applicable to the construction noise and 
vibration mitigation measures. 
 
The Governing Board finds that changes or alterations which avoid or substantially 
lessen the significant construction noise and vibration impacts as identified in the 
Final Program EIR are within the responsibility and jurisdiction of another public 
agency and not South Coast AQMD. Such changes, if feasible, can and should be 
adopted by such other agency as details of project-level actions become known. [Public 
Resources Code Section 21081(a)(2) and CEQA Guidelines Section 15091(a)(2)].  
 
The construction noise and vibration mitigation measures identified in the Final Program 
EIR are feasible. As such, there are no specific economic, legal, social, technological, or 
other considerations make infeasible the mitigation measures identified in the Final 
Program EIR. Thus, Finding 3 is not applicable to the construction noise and vibration 
mitigation measures. [Public Resources Code Section 21081(a)(3) and CEQA Guidelines 
Section 15091(a)(3)]. 
 

F. Potential solid and hazardous waste impacts from construction and early retirement 
of equipment are significant because Southern California landfill capacity is limited, 
and solid and hazardous waste impacts from construction and early retirement of 
equipment cannot be mitigated to less than significant levels. 
 
Findings and Explanation: 
Implementation of the control measures in the 2022 AQMP is expected to involve the 
installation of air pollution control equipment (e.g., low NOx/ultra-low NOx burners and 
SCR systems), the electrification of existing sources, and the replacement of existing 
equipment with construction activities generating solid waste due to demolition and site 
preparation, grading, and excavating. Solid and hazardous waste impacts from early 
retirement of equipment are difficult to quantify, but concluded to generate significant 
adverse impacts because available landfill space is limited to approximately 100,000 tons 
per day with only four solid waste landfills in Southern California having the capacity to 
accept waste after 2039. 
 
Due to the potential for significant adverse solid and hazardous waste impacts from 
construction and early retirement of equipment, feasible mitigation measures that can 
substantially lessen the impacts were required and are included in the Final Program EIR. 
However, none of the identified feasible mitigation measures are capable of avoiding or 
reducing the significant adverse solid and hazardous waste impacts to less than significant 
levels Thus, Finding 1 is applicable to the significant adverse solid and hazardous 
waste impacts.  
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The Governing Board finds that changes or alterations have been required in, or 
incorporated into, the project which substantially lessen the project-level and 
cumulative significant adverse solid and hazardous waste impacts identified in the 
Final Program EIR, though the impacts will ultimately remain significant and 
unavoidable. [Public Resources Code Section 21081(a)(1) and CEQA Guidelines Section 
15091(a)(1)]. 

 
Implementation of all of the mitigation measures for solid and hazardous waste which are 
identified in the Final Program EIR may be within the authority of other public agencies, 
as applicable, to adopt or implement, depending on the individual facility projects that will 
occur in the future. Thus, Finding 2 is applicable to the solid and hazardous waste 
mitigation measures. 
 
The Governing Board finds that changes or alterations which avoid or substantially 
lessen the significant adverse solid and hazardous waste impacts as identified in the 
Final Program EIR are within the responsibility and jurisdiction of another public 
agency and not South Coast AQMD. Such changes, if feasible, can and should be 
adopted by such other agency as details of project-level actions become known. [Public 
Resources Code Section 21081(a)(2) and CEQA Guidelines Section 15091(a)(2)].  
 
The solid and hazardous waste mitigation measures identified in the Final Program EIR 
are feasible. As such, there are no specific economic, legal, social, technological, or other 
considerations make infeasible the mitigation measures identified in the Final Program 
EIR. Thus, Finding 3 is not applicable to the solid and hazardous waste mitigation 
measures. [Public Resources Code Section 21081(a)(3) and CEQA Guidelines Section 
15091(a)(3)]. 

 
5.1  FINDINGS FOR ALTERNATIVES TO THE PROPOSED PROJECT 
 

A. Alternative 1: No Project Alternative 
 
Finding and Explanation: 
The Final Program EIR analyzes a No Project Alternative, referred to as Alternative 1, 
which consists of what would occur if the proposed project is not approved; in this case, 
not adopting the 2022 AQMP with continued implementation of the 2016 AQMP. The 
2016 AQMP was adopted by the South Coast AQMD Governing Board in March 2017 and 
submitted to U.S. EPA in April 2017. The ozone portion and the 24-hour PM2.5 standard 
elements of the 2016 AQMP have been approved by the U.S. EPA into the SIP. Although 
Alternative 1 would not generate any additional significant adverse impacts to any 
environmental topic areas beyond those identified for the 2016 AQMP, neither would 
Alternative 1 provide any of the air quality benefits, or meet any project objectives, 
including the primary project objective of complying with the 2015 federal 8-hour ozone 
standard (70 ppb). All remaining necessary emission reductions to demonstrate attainment 
would be obtained through implementing CAA Section 182(e)(5), the methods of which 
are currently unknown. 
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The federal and state Clean Air Acts require the South Coast AQMD to revise the AQMP 
and implement the 2022 AQMP in order to attain the applicable ozone national ambient air 
quality standards. Continued implementation of the 2016 AQMP without additional 
reduction measures would not be a feasible alternative because the South Coast AQMD is 
required to submit to U.S. EPA an AQMP that demonstrates attainment of the 8-hour ozone 
NAAQS by 2037. 
 
Because Alternative 1 does not achieve the primary project objectives, Finding 3 is 
applicable to Alternative 1. Therefore, the Governing Board finds that the No Project 
Alternative is infeasible. [Public Resources Code 21081(a)(3) and CEQA Guidelines 
Section 15091(a)(3); California Native Plant Society v. City of Santa Cruz (2009) 177 
Cal.App.4th 957, 1000- 1001 (upholding finding of infeasibility where agency determined 
alternative failed to achieve project objective)]. 

 
B. Alternative 2: Mobile Source Reductions Only 

 
Finding and Explanation: 
The Final Program EIR analyzes Alternative 2, which consists of implementing mobile 
source control measures proposed by both CARB and the South Coast AQMD, but no 
stationary source control measures. The analysis of potential impacts from each of the 
project alternatives concludes that Alternative 2 is the environmentally superior alternative. 
When not considering the environmental benefits, this conclusion is based on the fact that 
removing the stationary source control measures would reduce the potentially significant 
hazard impacts associated with the storage and transportation of ammonia and eliminate 
further hazards from reformulated coatings and products. Other impacts would be less than 
the proposed project, although still significant, including construction emissions, short-
term GHG emissions, construction noise, and solid and hazardous waste impacts associated 
with construction debris and the early retirement of equipment. Alternative 2 would 
achieve over 90 tons per day of NOx emission reductions, but additional emission 
reductions through implementing federal CAA Section 182(e)(5) measures (an estimated 
37 pounds to achieve the carrying capacity of the Basin) would be needed to comply with 
the federal 8-hour ozone standard (70 ppb). Alternative 2 would meet some of the project 
objectives with the exception that it would not attain the 2015 federal 8-hour ozone 
standard unless other control measures are implemented; and would not achieve 
widespread adoption of zero emission and low NOx technologies across all stationary 
sources. 
 
The federal and state CAAs require the South Coast AQMD to revise the AQMP in order 
to attain the applicable ozone national ambient air quality standards. Alternative 2 would 
not be feasible because the South Coast AQMD is required to submit to U.S. EPA an 
AQMP that demonstrates attainment of the 8-hour ozone NAAQS by 2037. 
 
Because Alternative 2 does not achieve the primary project objectives, Finding 3 is 
applicable to Alternative 2. Therefore, the Governing Board finds that Alternative 2 
is infeasible. [Public Resources Code 21081(a)(3) and CEQA Guidelines Section 
15091(a)(3); California Native Plant Society v. City of Santa Cruz (2009) 177 Cal.App.4th 
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957, 1000- 1001 (upholding finding of infeasibility where agency determined alternative 
failed to achieve project objective)]. 

 
C. Alternative 3: Early Implementation of Control Measures 

 
Finding and Explanation: 
The Final Program EIR analyzes Alternative 3, in which the proposed control measures 
identified in the project description would be unchanged, but the timeframe for 
implementing the proposed control measures would occur three years earlier so that all 
measures would be fully implemented by 2034. Alternative 3 would achieve all of the 
project objectives, including attainment of the 2015 federal 8-hour ozone standard (70 ppb) 
and would reduce ozone and its precursors on the faster implementation schedule. 
 
Early implementation of Alternative 3 means that construction activities, including the 
removal and replacement of equipment (e.g., installation of new appliances and fleet 
turnovers) would occur over a shorter period of time. Alternative 3 would be expected to 
generate equivalent impacts to the proposed project in all environmental topic areas 
because it would implement the same control measures in a faster manner. Air quality, 
noise, and solid waste impacts could be greater under Alternative 3 as they would be more 
concentrated in time. Alternative 3 would provide greater air quality and health benefits by 
complying with the federal 8-hour ozone standard three years sooner than the proposed 
project or other alternatives and would achieve all of the project objectives. For the 
environmental topic areas that are identified in Alternative 3 as having potentially 
significant impacts, the same mitigation measures as the proposed project would also apply 
to Alternative 3.  
 
Except for the feasible mitigation measures identified for the potentially significant hazards 
and hazardous materials impacts due to the increased risk of fire hazard from reformulating 
coatings, solvents, adhesives, and lubricants which can be mitigated to less than significant 
levels, no feasible mitigation measures were identified that would eliminate or reduce the 
project-level and cumulative significant adverse environmental impacts to less than 
significant levels if Alternative 3 is implemented for the following environmental topic 
areas: 1) air quality during construction; 2) energy due to increased electricity, natural gas, 
and hydrogen demand; 3) hazards and hazardous materials due to accidental release of 
ammonia, natural gas via pipeline, or liquified natural gas via on-road truck; 4) hydrology 
(water demand and water supply) and water quality; 5) construction noise and vibration at 
roadways; and 6) solid and hazardous waste from construction and early retirement of 
equipment.  
 
Because Alternative 3 will have greater significant impacts over a shorter-period of 
time without reducing the potentially significant impacts to less than significant levels, 
the Governing Board finds that Alternative 3, if implemented in lieu of the proposed 
project, will not avoid or substantially lessen the significant environmental effects. 
[Public Resources Code Section 21081(a)(1) and CEQA Guidelines Section 15091(a)(1)]. 
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D. Alternative 4: All Regulatory/Non-Incentive Alternative 
 
Finding and Explanation: 
The Final Program EIR analyzes Alternative 4, which consists of implementing only 
control measures that could be directly implemented by the South Coast AQMD or CARB, 
and for which the South Coast AQMD has the authority to regulate or for which CARB 
has the authority to regulate; incentive measures would be eliminated. Omitting these 
incentive measures from Alternative 4 would mean that 6.8 tons per day of additional 
emission reductions would need to be achieved through other control measures in order to 
attain the 70 ppb 8-hour ozone standard. The additional emission reductions needed to 
compensate for the omitted incentive measures could come from any of the stationary 
source measures through implementing federal CAA Section 182(e)(5) measures, which 
are currently unknown. The emission reduction goals from any or all of the stationary 
source measures would need to be increased in order to compensate for the loss of the 
emission reductions from the incentive measures. Because Alternative 4 would not include 
incentive funding, this alternative would achieve most of the other project objectives with 
the exception of: “seeking substantial funding for incentives to implement early 
deployment and commercialization of low NOx and zero emission and technologies,” and 
“prioritizing distribution of incentive funding to environmental justice areas.” 
 
The federal and state CAAs require the South Coast AQMD to revise the AQMP in order 
to attain the applicable ozone national ambient air quality standards. Alternative 4 would 
not be feasible because the South Coast AQMD is required to submit to U.S. EPA an 
AQMP that demonstrates attainment of the 8-hour ozone NAAQS by 2037. 
 
Because Alternative 4 does not achieve the primary project objectives, Finding 3 is 
applicable to Alternative 4. Therefore, the Governing Board finds that Alternative 4 
is infeasible. [Public Resources Code 21081(a)(3) and CEQA Guidelines Section 
15091(a)(3); California Native Plant Society v. City of Santa Cruz (2009) 177 Cal.App.4th 
957, 1000- 1001 (upholding finding of infeasibility where agency determined alternative 
failed to achieve project objective)]. 

 
5.2  FINDINGS CONCLUSION 

The following contains a summary of the findings: 

1) Feasible mitigation measures have been identified in the Final Program EIR to help 
minimize potentially significant adverse impacts but no feasible mitigation measures 
have been identified that would eliminate or reduce the significant adverse 
environmental impacts to less than significant levels for the following environmental 
topic areas of: 1) air quality during construction; 2) energy due to increased electricity, 
natural gas, and hydrogen demand; 3) hazards and hazardous materials due to 
accidental release of ammonia, natural gas via pipeline, or liquified natural gas via on-
road truck; 4) hydrology (water demand and water supply) and water quality; 5) 
construction noise and vibration at roadways; and 6) solid and hazardous waste from 
construction and early retirement of equipment. 
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2) Feasible mitigation measures have been identified in the Final Program EIR that would 
reduce the significant adverse hazards and hazardous materials impacts due to 
reformulation of coatings, solvents, adhesives, and lubricants to less than significant 
levels. 

3) The Final Program EIR considered alternatives pursuant to CEQA Guidelines Section 
15126.6, but there is no alternative to the proposed project, other than Alternative 1: 
No Project Alternative, that would reduce the significant impacts to less than significant 
levels for all of the aforementioned environmental topic areas. Alternative 1 is not a 
legally viable alternative and was rejected as infeasible because it does not achieve the 
basic project objective that South Coast AQMD is required to submit to U.S. EPA an 
AQMP that demonstrates attainment of the 8-hour ozone NAAQS by 2037. [Public 
Resources Code 21081(a)(3) and CEQA Guidelines Section 15091(a)(3); California 
Native Plant Society v. City of Santa Cruz (2009) 177 Cal.App.4th 957, 1000- 1001 
(upholding finding of infeasibility where agency determined alternative failed to 
achieve project objective)]. 

4) Alternative 2: Mobile Source Reductions Only and Alternative 4: All Regulatory/Non-
Incentive Alternative do not achieve the basic project objectives that South Coast 
AQMD submit to U.S. EPA an AQMP that demonstrate attainment of the 8-hour ozone 
NAAQS by 2037. Alternatives 2 and 4 remove some proposed control measures which 
eliminate emission reductions necessary to demonstrate attainment through 
implementing CAA Section 182(e)(5), the methods of which are currently unknown. 
Therefore Alternatives 2 and 4 were rejected due to infeasibility. [Public Resources 
Code 21081(a)(3) and CEQA Guidelines Section 15091(a)(3); California Native Plant 
Society v. City of Santa Cruz (2009) 177 Cal.App.4th 957, 1000- 1001 (upholding 
finding of infeasibility where agency determined alternative failed to achieve project 
objective)]. 

5) Alternative 3: Early Implementation of Control Measures would be expected to 
generate equivalent benefits but more intense significant adverse impacts over a shorter 
period of time when compared to the proposed project for all environmental topic areas. 
However, Alternative 3 will not avoid or substantially lessen the significant 
environmental effects as identified in the Final Program EIR. [Public Resources Code 
Section 21081(a)(1) and CEQA Guidelines Section 15091(a)(1)]. 

 
The Governing Board further finds that a Mitigation, Monitoring, and Reporting Plan pursuant to 
Public Resources Code Section 21081.6 and CEQA Guidelines Section 15097 needs to be prepared 
and is included herein (see Section 7.0 of this document) because feasible mitigation measures 
were identified for the topics of: air quality during construction; energy; hazards and hazardous 
materials; hydrology (water demand and water supply) and water quality; noise and vibration; and 
solid and hazardous waste. 
 
The Governing Board specifies that the findings required by CEQA Guidelines Section 15091(a) 
are supported by substantial evidence in the record.  
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6.0  STATEMENT OF OVERRIDING CONSIDERATIONS 
 
If significant adverse impacts of a proposed project remain after incorporating mitigation 
measures, or no measures or alternatives to mitigate the adverse impacts are identified, the lead 
agency must make a determination that the benefits of the project outweigh the unavoidable 
adverse environmental effects if it is to approve the project. CEQA requires the decision-making 
agency to balance, as applicable, the economic, legal, social, technological, or other benefits of a 
proposed project against its unavoidable environmental risks when determining whether to 
approve the project. [CEQA Guidelines Section 15093(a)]. If the specific economic, legal, social, 
technological, or other benefits of a proposed project outweigh the unavoidable adverse 
environmental effects, the adverse environmental effects may be considered “acceptable” [CEQA 
Guidelines Section15093(a)]. Accordingly, a Statement of Overriding Considerations regarding 
potentially significant adverse impacts to 1) air quality during construction; 2) energy due to 
increased electricity, natural gas, and hydrogen demand; 3) hazards and hazardous materials due 
to accidental release of ammonia, natural gas via pipeline, or liquified natural gas via on-road 
truck; 4) hydrology (water demand and water supply) and water quality; 5) construction noise and 
vibration at roadways; and 6) solid and hazardous waste from construction and early retirement of 
equipment that may result from the proposed project has been prepared. This Statement of 
Overriding Considerations is included as part of the record of the project approval for the proposed 
project. Pursuant to CEQA Guidelines Section 15093(c), the Statement of Overriding 
Considerations will also be noted in the Notice of Determination for the proposed project. 
 
Having reduced the potential effects of the 2022 AQMP through all feasible mitigation measures 
as described previously in this attachment, and balancing the benefits of the proposed project 
against its potential unavoidable adverse impacts on 1) air quality during construction; 2) energy 
due to increased electricity, natural gas, and hydrogen demand; 3) hazards and hazardous materials 
due to accidental release of ammonia, natural gas via pipeline, or liquified natural gas via on-road 
truck; 4) hydrology (water demand and water supply) and water quality; 5) construction noise and 
vibration at roadways; and 6) solid and hazardous waste from construction and early retirement of 
equipment, the South Coast AQMD finds that the following legal requirements and benefits of the 
2022 AQMP outweigh the potentially significant and unavoidable impacts for the following 
reasons: 

1. Failure to submit an AQMP, comply with required AQMP provisions, or implement an 
approved AQMP to meet health-based standards within the required timeframes could 
result in sanctions from the federal government including restrictions on funds granted for 
transportation/highway projects, increased offset ratio, and a Federal Implementation Plan 
pursuant to the CAA Section 179. 

2. Failure to attain the 2015 federal 8-hour ozone standard (70 ppb) could result in stationary 
sources paying a fee as a penalty pursuant to federal CAA Section 185. 

3. The analysis of potential adverse environmental impacts incorporates a “worst-case” 
approach. This entails the premise that whenever the analysis requires that assumptions be 
made, those assumptions that result in the greatest adverse impacts are typically chosen. 
This method likely overestimates the actual significant adverse environmental impacts 
from the proposed project. 
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4. The proposed project would reduce ozone to attain the 2015 8-hour ozone standard by 
reducing its precursors, including NOx emissions by 124 tons per day, on an expeditious 
implementation schedule, which would result in a public health benefit. 

5. The proposed project demonstrates attainment of the 2015 federal 8-hour ozone standard 
(70 ppb) by 2037, as required by the federal CAA. 

6. The proposed project would result in an overall reduction in toxic air contaminants, 
including a reduction in carcinogenic diesel PM emissions from engine exhaust, as well as 
a reduction in toxic air contaminants from gasoline such as benzene and 1,3-butadiene 
through the replacement of vehicles or equipment with more efficient, zero emission or 
alternative fuel vehicles or equipment. 

7. The proposed project’s 8-hour ozone attainment strategy will assist in meeting the federal 
and state 1-hour ozone standard, and federal 1997 and 2008 8-hour ozone standards. 

8. The proposed project’s NOx control strategy will assist in reducing PM2.5 emissions and 
move towards attainment of the PM2.5 air quality standards. 

9. The proposed project would reduce population exposure to ozone through the progress 
towards attaining the federal 8-hour ozone standard by 2037. 

10. The proposed project includes all feasible measures and an expeditious adoption schedule. 
11. The proposed project will demonstrate compliance with the federal CAA requirements 

such as RACM evaluation, the RFP demonstration for interim milestone and attainment 
year, and transportation conformity budget. 

12. The proposed project would update planning assumptions and the best available 
information such as SCAG’s 2020 Connect SoCal Regional Transportation 
Plan/Sustainable Communities Strategy (RTP/SCS). 

13. The proposed project would update emission inventories using 2018 as the base year and 
incorporate emission reductions achieved from all applicable rules and regulations and the 
latest demographic forecasts. 

14. The proposed project would update any remaining control measures from the 2016 AQMP, 
as appropriate. 

15. The proposed project would commit to demonstrate compliance with federal contingency 
measure requirements as soon as U.S. EPA releases guidance on the contingency measure 
development. 

16. The proposed project would calculate and take credit for co-benefits from other planning 
efforts (e.g., GHG reduction targets, energy efficiency, and transportation control 
measures). 

17. The proposed project would prioritize distribution of incentive funding in environmental 
justice areas and implement opportunities to focus air quality benefits on the most 
disadvantaged communities.  

18. The proposed project would implement Mitigation Measures AQ-1 through AQ-26 which 
would reduce significant adverse construction air quality impacts to the maximum extent 
feasible, but not to less than significant levels, while also providing construction emission 
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reduction co-benefits because using Tier 4 construction engines would additionally provide 
PM, hydrocarbon, and toxic air contaminant emission reduction benefits. 

19. The proposed project would implement Mitigation Measures E-1 through E-12 which 
would reduce significant adverse energy impacts to the maximum extent feasible, but not 
to less than significant levels. 

20. The proposed project would implement Mitigation Measures HZ-1 through HZ-6 which 
would reduce significant adverse hazards and hazardous materials impacts relating to the 
transportation and storage of ammonia to the maximum extent feasible, but not to less than 
significant levels. 

21. The proposed project would implement Mitigation Measures HZ-7 through HZ-8 which 
would reduce significant adverse hazards and hazardous materials impacts pertaining to 
fire hazards associated with some reformulated coatings, solvents, adhesives, and 
lubricants to less than significant levels.  

22. The proposed project would implement Mitigation Measures HWQ-1 through HWQ-5 
which would reduce significant adverse hydrology and water quality impacts to the 
maximum extent feasible, but not to less than significant levels. 

23. The proposed project would implement Mitigation Measures NS-1 through NS-14 which 
would reduce significant adverse construction noise and vibration impacts to the maximum 
extent feasible, but not to less than significant levels. 

24. The proposed project would implement Mitigation Measure SHW-1 through SHW-3 which 
would reduce significant adverse solid and hazardous waste impacts to the maximum 
extent feasible, but not to less than significant levels. 

 
In balancing the benefits of the overall project described above with the proposed project's 
significant and unavoidable environmental impacts, South Coast AQMD Governing Board finds 
that the proposed project’s benefits individually and collectively outweigh the significant and 
unavoidable impacts, such that these impacts are acceptable. The South Coast AQMD Governing 
Board further finds that substantial evidence presented in the Final Program EIR supports 
certifying the Final Program EIR despite the proposed project's potentially significant and 
unavoidable impacts. 
 
7.0  MITIGATION, MONITORING, AND REPORTING PLAN 
 
Pursuant to CEQA Guidelines Section 15097 and Public Resources Code Section 21081.6, when 
a public agency conducts an environmental review of a proposed project in conjunction with 
approving it, the lead agency shall adopt a program for monitoring or reporting on the measures it 
has imposed to mitigate or avoid significant adverse environmental effects. Public Resources Code 
Section 21081.6 states in part that when making the findings required by Public Resources Code 
Section 21081(a): 

“…the public agency shall adopt a reporting or monitoring program for the changes made 
to the project or conditions of project approval, adopted in order to mitigate or avoid 
significant effects on the environment. The reporting or monitoring program shall be 
designed to ensure compliance during project implementation. For those changes which 
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have been required or incorporated into the project at the request of a responsible agency 
or a public agency having jurisdiction by law over natural resources affected by the 
project, that agency shall, if so requested by the lead or responsible agency, prepare and 
submit a proposed reporting or monitoring program.”  

No responsible agencies or public agencies with jurisdiction by law over natural resources affected 
by the 2022 AQMP have requested changes or mitigation measures to be incorporated into the 
2022 AQMP relative to the potentially significant adverse environmental impacts. Further, it 
should be noted that the South Coast AQMD does not construct or operate projects that may result 
from implementing 2022 AQMP control measures as rules or regulations. As a single purpose 
public agency responsible for adopting and enforcing air quality rules and regulations, where 
applicable and within the jurisdiction of the South Coast AQMD, enforcement of implementing 
mitigation measures, monitoring, and reporting requirements described in this Mitigation, 
Monitoring, and Reporting Plan (MMRP) is the responsibility of the South Coast AQMD as the 
lead agency under CEQA. However, as noted in discussions under Findings, some of the mitigation 
measures identified in the Final Program EIR for the 2022 AQMP may not be within the 
jurisdiction of the South Coast AQMD, but are within the jurisdiction of local land use agencies, 
project sponsors, public agencies having jurisdiction by law over natural resources affected by the 
project, or other CEQA lead agencies. 

A public agency may delegate reporting or monitoring responsibilities to another public agency or 
to a private entity which accepts the delegation; however, until mitigation measures have been 
completed, the lead agency remains responsible for ensuring that implementation of the mitigation 
measures occurs in accordance with the MMRP. [CEQA Guidelines Section 15097 (a)]. As a 
result, this MMRP will identify other public agencies that “can and should” comply with CEQA 
in assessing and mitigating project-specific impacts. 

Finally, the responsibility for conducting mitigation monitoring and reporting as described in this 
MMRP will vary depending on the location and jurisdiction of individual projects because the 
individual projects resulting from implementing 2022 AQMP control measures as rules or 
regulations may affect a wide variety of commercial, institutional, industrial, and residential 
emission sources located throughout the jurisdiction of the South Coast AQMD. It is expected that 
additional and more specific mitigation measures and monitoring requirements may be developed 
as specific rules are promulgated to implement the control measures in the 2022 AQMP. Similarly, 
additional and more specific mitigation measures and monitoring requirements may be required 
for individual projects required to comply with any future rules or regulations that must also 
undergo an environmental analysis pursuant to CEQA. 

To fulfill the requirements of Public Resources Code Section 21081.6 and CEQA Guidelines 
Section 15097, the South Coast AQMD has developed this MMRP for anticipated impacts 
resulting from implementing the 2022 AQMP. Each operator of any facility required to comply 
with a MMRP shall keep records onsite of applicable compliance activities to demonstrate the 
steps taken to assure compliance with all of the mitigation measures, as applicable. 
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A. Air Quality Impacts During Construction 
 

Impacts Summary: Project-specific and cumulative construction-related emissions of 
criteria air pollutants, based on a “worst-case” analysis, would exceed the South Coast 
AQMD’s regional mass daily significance thresholds. Emission sources include worker 
vehicles and heavy construction equipment. The following mitigation measures are 
intended to minimize the emissions associated with these sources during construction 
activities. No feasible mitigation measures have been identified to reduce air quality during 
construction impacts to less than significant levels. 
 
Mitigation Measures: The following construction air quality mitigation measures are 
intended to reduce potential construction emissions associated with construction-related 
emission sources to the maximum extent feasible and the timing of implementation would 
be ongoing for the life of the 2022 AQMP: 
 
AQ-1 Develop a Construction Emission Management Plan to minimize emissions from 

vehicles including, but not limited to: consolidating truck deliveries so as to 
minimize the number of trucks on a peak day; scheduling deliveries to avoid peak 
hour traffic conditions; describing truck routing; describing deliveries including 
logging delivery times; describing entry/exit points; identifying locations of 
parking; identifying construction schedule; and prohibiting truck idling in excess 
of five consecutive minutes or another time-frame as allowed by the California 
Code of Regulations, Title 13 Section 2485 - CARB’s Airborne Toxic Control 
Measure to Limit Diesel-Fueled Commercial Motor Vehicle Idling. The 
Construction Emission Management Plan shall be submitted to South Coast 
AQMD – PRDI/CEQA for approval prior to the start of construction. At a 
minimum, the Construction Emission Management Plan would include the 
following types of mitigation measures and Best Management Practices. 

AQ-2 Tune and maintain all construction equipment to be in compliance with the 
manufacturer’s recommended maintenance schedule and specifications that 
optimize emissions without nullifying engine warranties. All maintenance 
records for each equipment and their construction contractor(s) shall be made 
available for inspection and remain onsite for a period of at least two years from 
completion of construction.  

AQ-3 Survey and document the construction areas and identify all construction areas 
that are served by electricity. Onsite electricity, rather than temporary power 
generators, shall be used in all construction areas that are demonstrated to be 
served by electricity. This documentation shall be provided as part of the 
Construction Emissions Management Plan.  

AQ-4 Require the use of electric or alternative-fueled (i.e., renewable combustion fuels 
and hydrogen) construction equipment, if available, including but not limited to, 
concrete/industrial saws, pumps, aerial lifts, material hoist, air compressors, 
forklifts, excavator, wheel loader, and soil compactors.  
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AQ-5 Require all off-road diesel-powered construction equipment rated greater than 50 
hp to meet Tier-4 off-road emission standards at a minimum. In addition, if not 
already supplied with a factory-equipped diesel particulate filter, all construction 
equipment shall be outfitted with Best Available Control Technology (BACT) 
devices certified by CARB. Any emissions control device used by the contractor 
shall achieve emissions reductions that are no less than what could be achieved 
by a Level 3 diesel emissions control strategy for a similarly sized engine as 
defined by CARB regulations. Construction equipment shall incorporate, where 
feasible, emissions-reducing technology such as hybrid drives and specific fuel 
economy standards. In the event that any equipment required under this 
mitigation measure is not available, the project proponent shall provide 
documentation in the Construction Emissions Management Plan or associated 
subsequent status reports as information becomes available.  

AQ-6 Require the use of zero-emission or near-zero emission on-road haul trucks such 
as heavy-duty trucks with natural gas engines that meet CARB’S adopted 
optional NOX emissions standard.  

AQ-7 Provide electric vehicle charging stations or at a minimum, provide the electrical 
infrastructure and electrical panels which shall be appropriately sized. Electrical 
hookups should be provided for trucks to plug in any onboard auxiliary 
equipment.  

AQ-8 Provide temporary traffic controls such as a flag person, during all phases of 
significant construction activity to maintain smooth traffic flow, where necessary. 

AQ-9 Provide dedicated turn lanes for the movement of construction trucks and 
equipment on- and off-site, where applicable. 

AQ-10 Clearly identify truck routes with trailblazer signs to guide and ensure that the 
route shall avoid congested streets and sensitive land uses (e.g., residences, 
schools, day care centers, etc.), where applicable 

AQ-11 Improve traffic flow by signal synchronization, where applicable and ensure that 
check-in point for trucks is inside the project site. 

AQ-12 Ensure that vehicle traffic inside the project site is as far away as feasible from 
sensitive receptors. 

AQ- 13 Restrict overnight truck parking in sensitive land uses by providing overnight 
truck parking inside the project site.  

AQ-14 Design the project such that truck entrances and exits are not facing sensitive 
receptors and trucks will not travel past sensitive land uses to enter or leave the 
project site. 

AQ-15 Reduce traffic speeds on all unpaved roads to 15 miles per hour (mph) or less. 
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AQ-16 Prohibit truck idling in excess of five minutes, on- and off-site. 

AQ-17 Schedule construction activities that affect traffic flow on the arterial system to 
off-peak hours to the extent practicable. 

AQ-18 Suspend all excavating and grading operations when wind speeds (as 
instantaneous gusts) exceed 25 mph.  

AQ-19 Suspend use of all construction activities that generate air pollutant emissions 
during first stage smog alerts.  

AQ-20 Configure construction parking to minimize traffic interference.  

AQ-21 Require covering of all trucks hauling dirt, sand, soil, or other loose materials.  

AQ-22 Install wheel washers where vehicles enter and exit the construction site onto 
paved roads or wash off trucks and any equipment leaving the site for each trip.  

AQ-23 Apply non-toxic soil stabilizers according to manufacturers’ specifications to all 
inactive construction areas (previously graded areas inactive for ten days or 
more).  

AQ-24 Replace ground cover in disturbed areas as quickly as possible to minimize dust.  

AQ-25 Pave road and road shoulders, where applicable.  

AQ-26 Sweep streets at the end of the day with sweepers compliant with South Coast 
AQMD Rules 1186 and 1186.1 if visible soil is carried onto adjacent public paved 
roads (recommend water sweepers that utilize reclaimed water).  

If, at the time when each facility-specific project is proposed, improved emission reduction 
technologies become available for on- and off-road construction equipment, the 
construction mitigation measures will be updated accordingly as part of the CEQA 
evaluation for the facility-specific project. 
 
Implementing Parties: Because the 2022 AQMP is a regional plan that can be 
characterized as an ongoing regulatory program, some of the 2022 AQMP construction air 
quality mitigation measures in this MMRP may be described as general policies, although 
some refer to specific actions. The South Coast AQMD finds that the party or parties 
responsible for implementing construction air quality mitigation measures from the Final 
Program EIR for the 2022 AQMP for future projects that have the potential to generate 
construction air quality impacts from complying with 2022 AQMP control measures 
promulgated as rules or regulations would be project applicants, project sponsors, or public 
agencies within the jurisdiction of the South Coast AQMD.  
 
To the extent that the South Coast AQMD is the lead agency for future projects that must 
comply with 2022 AQMP control measures promulgated as rules or regulations, the South 
Coast AQMD can enforce implementation of these construction air quality mitigation 
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measures through its authority to impose binding permit conditions at the time applications 
for air permits are processed and approved. Similarly, if the South Coast AQMD is a 
responsible agency for such future projects, it would still have the ability to enforce 2022 
AQMP mitigation measures through its authority to impose permit conditions at the time 
applications seeking air permits are processed and approved. If the South Coast AQMD 
has no approval authority over future projects that have the potential to generate 
construction air quality impacts from complying with 2022 AQMP control measures which 
will be promulgated as rules or regulations, then the public agency with primary approval 
authority over these future projects can and should impose these construction air quality 
mitigation measures through its authority to impose permit conditions at the time 
applications seeking permits are processed and approved or through other legally binding 
instruments. 
 
Monitoring Agency: Because future projects to implement 2022 AQMP control measures 
promulgated as rules or regulations could be undertaken by project applicants, project 
sponsors, or public agencies throughout the jurisdiction of the South Coast AQMD, the 
monitoring agency is expected to vary and may include a variety of public agencies 
performing the role of lead agency. Mitigation monitoring (MM) would be accomplished 
by the following implementation requirements for each mitigation measure: 
 
MMAQ-1: A project applicant, project sponsor, or public agency shall include in all 

construction contracts the requirement to develop a Construction Emission 
Management Plan to: limit trucks, consolidate deliveries, describe truck 
routes, describe entry/exit points, identify parking, outline a construction 
schedule, prohibit idling in excess of five consecutive minutes, and include 
Best Management Practices. The Construction Emission Management Plan 
must be approved by the South Coast AQMD or lead agency or other public 
agency with project oversight, as applicable, prior to commencement of 
construction activities and must be available onsite during the entire 
construction phase. 

 
MMAQ-2: A project applicant, project sponsor, or public agency, in cooperation with 

the construction contractors, will maintain vehicle and equipment 
maintenance records for the construction portion of the proposed project. 
All construction vehicles must be maintained in compliance with the 
manufacturer’s recommended maintenance schedule. A project applicant, 
project sponsor, or public agency will maintain their construction 
equipment and the construction contractor will be responsible for 
maintaining their equipment and maintenance records. All maintenance 
records for each facility and their construction contractor(s) will remain on-
site for a period of at least two years from completion of construction. 

 
MMAQ-3: A project applicant, project sponsor, or public agency and/or their 

construction contractor(s) will conduct a survey of the proposed project 
construction area(s) to assess whether the existing infrastructure can 
provide access to electricity, as available, within the facility or construction 
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site, in order to operate electric on-site mobile equipment. For example, 
each project applicant, project sponsor, or public agency and/or their 
construction contractor(s) will assess the number of electrical welding 
receptacles available. 

 
 Construction areas within the facility or construction site where electricity 

is and is not available must be clearly identified on a site plan. The use of 
non-electric onsite mobile equipment shall be prohibited in areas of the 
facility that are shown to have access to electricity. The use of electric on-
site mobile equipment within these identified areas of the facility or 
construction site will be allowed. 

 
A project applicant, project sponsor, or public agency shall include in all 
construction contracts the requirement that the use of non-electric on-site 
mobile equipment is prohibited in certain portions of the facility as 
identified on the site plan. A project applicant, project sponsor, or public 
agency shall maintain records that indicate the location within the facility 
or construction site where all electric and non-electric on-site mobile 
equipment are operated, if at all, for a period of at least two years from 
completion of construction.  
 

MMAQ-4: A project applicant, project sponsor, or public agency and/or their 
construction contractor(s) shall evaluate the use of alternative fuels 
(renewable combustion fuels and hydrogen) for on-site mobile construction 
equipment prior to the commencement of construction activities, provided 
that suitable equipment is available for the activity. Equipment vendors 
shall be contacted to determine the commercial availability of alternative-
fueled construction equipment. Priority should be given during the bidding 
process for contractors committing to use alternative-fueled construction 
equipment. A list of equipment that can use alternative fuels, as well as 
those that cannot, will be maintained as part of the Construction Emissions 
Management Plan. 

 
MMAQ-5: A project applicant, project sponsor, or public agency shall include in all 

construction contracts the requirement that all off-road diesel-powered 
construction equipment greater than 50 hp shall meet Tier 4 off-road 
emission standards at a minimum. In addition, if not already supplied with 
a factory-equipped diesel particulate filter, all construction equipment shall 
be outfitted with Best Available Control Technology (BACT) devices 
certified by CARB. Any emissions control device used by the contractor 
shall achieve emissions reductions that are no less than what could be 
achieved by a Level 3 diesel emissions control strategy for a similarly sized 
engine as defined by CARB regulations. In addition, construction 
equipment shall incorporate, where feasible, emissions savings technology 
such as hybrid drives and specific fuel economy standards. In the event that 
any equipment required under this mitigation measure is not available, the 
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project proponent shall provide documentation as information becomes 
available. A project applicant, project sponsor, or public agency shall 
include a copy of each unit’s certified tier specification, BACT 
documentation, and CARB or South Coast AQMD operating permit as part 
of the Construction Emission Management Plan.  

 
 A project applicant, project sponsor, or public agency shall also encourage 

construction contractors to apply for South Coast AQMD “SOON” funding 
incentives to help accelerate the clean-up of off-road diesel vehicles, such 
as heavy duty construction equipment.  

 
MMAQ-6 A project applicant, project sponsor, or public agency and/or their 

construction contractor(s) shall evaluate the availability of zero and near-
zero emission on-road haul trucks prior to the commencement of 
construction activities, provided that suitable equipment is available for the 
activity. Equipment vendors shall be contacted to determine the commercial 
availability of zero and near-zero emission trucks. Priority should be given 
during the bidding process for contractors committing to use zero and near-
zero emission trucks.  

 
MMAQ-7 A project applicant, project sponsor, or public agency and/or their 

construction contractor(s) shall evaluate the availability of zero and near-
zero emission construction equipment and the availability of electrical 
infrastructure prior to the commencement of construction activities. 
Equipment vendors shall be contacted to determine the commercial 
availability of zero and near-zero emission construction equipment. The 
infrastructure should be provided to support the use of such equipment, 
where feasible, including appropriately sized electric vehicle/equipment 
charging stations. Priority should be given during the bidding process for 
contractors committing to use zero and near-zero emission trucks.  

 
MMAQ-8: A project applicant, project sponsor, or public agency shall provide 

temporary traffic controls such as a flag person, during all phases of 
significant construction activity to maintain smooth traffic flow. 

 
MMAQ-9: A project applicant, project sponsor, or public agency shall provide 

dedicated turn lanes for the movement of construction trucks and equipment 
on- and off-site, where applicable. 

 
MMAQ-10: A project applicant, project sponsor, or public agency shall re-route 

construction trucks away from congested streets or sensitive receptor areas 
using trailblazer signs, where applicable. Truck routes shall be provided to 
all construction workers prior to the beginning of construction activities. 

 
MMAQ-11: A project applicant, project sponsor, or public agency shall coordinate with 

their local city to improve traffic flow by signal synchronization in the area 
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near the construction site. The check-in point for trucks will be inside the 
project area and shall be identified and provided to truck drivers prior to the 
beginning of construction activities. 

 
MMAQ-12: A project applicant, project sponsor, or public agency shall identify routes 

for on-site vehicle traffic as far away from sensitive receptor areas as 
possible, where applicable. On-site vehicle routes shall be provided to all 
construction workers prior to the beginning of construction activities. 

 
MMAQ-13: A project applicant, project sponsor, or public agency shall coordinate with 

the construction contractor to site truck parking areas onsite or at some 
designated location off-site that avoids parking in residential or other 
sensitive land use areas. The parking locations shall be identified and 
provided to truck drivers prior to the commencement of construction 
activities.  

 
MMAQ-14: A project applicant, project sponsor, or public agency shall route 

construction trucks away from sensitive receptor locations, including the 
entrances and exits to the project site, where applicable. Truck routes shall 
be provided to all construction workers prior to the beginning of 
construction activities. 

 
MMAQ-15: A project applicant, project sponsor, or public agency shall ensure that 

drivers understand that traffic speeds on all unpaved roads will be limited 
to 15 mph or less. In addition, a project applicant, project sponsor, or public 
agency shall post signs on all unpaved roads indicating a speed limit of 15 
mph or less. 

 
MMAQ-16: A project applicant, project sponsor, or public agency shall enter into a 

contract that notifies all vendors and construction contractors that during 
deliveries, truck idling time will be limited to no longer than five minutes 
or another time-frame as allowed by the California Code of Regulations, 
Title 13 Section 2485 - CARB’s Airborne Toxic Control Measure to Limit 
Diesel-Fueled Commercial Motor Vehicle Idling. For any delivery that is 
expected to take longer than five minutes, each project applicant, project 
sponsor, or public agency will require the truck’s operator to shut off the 
engine. A project applicant, project sponsor, or public agency will notify 
the vendors of these idling requirements at the time that the purchase order 
is issued and again when trucks enter the gates of the facility. To further 
ensure that drivers understand the truck idling requirement, each project 
applicant, project sponsor, or public agency shall post signs at each facility 
entry gates stating idling longer than five minutes is not permitted. 

 
MMAQ-17: A project applicant, project sponsor, or public agency shall schedule 

construction activities that affect traffic flow on the arterial system to occur 
during off-peak hours to the greatest extent practicable. 
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MMAQ-18: If and when winds speeds exceed 25 mph, each project applicant, project 

sponsor, or public agency shall suspend all excavating and grading activities 
and shall record the date and time when the use of construction equipment 
associated with these construction activities are suspended. This log shall 
be maintained on-site for a period of at least two years from completion of 
construction. 

 
MMAQ-19: If and when any first stage smog alert occurs, each project applicant, project 

sponsor, or public agency shall record the date and time of each alert, shall 
suspend all construction activities that generate emissions, and shall record 
the date and time when the use of construction equipment and construction 
activities are suspended. This log shall be maintained on-site for a period of 
at least two years from completion of construction. 

 
MMAQ-20: A project applicant, project sponsor, or public agency shall coordinate with 

the construction contractor to site parking areas to minimize interference 
with roadway traffic. The parking locations shall be identified and provided 
to construction workers prior to the commencement of construction 
activities.  

 
MMAQ-21: A project applicant, project sponsor, or public agency shall include in all 

construction contracts the requirement to cover all haul trucks delivering or 
hauling away dirt, sand, soil, or other loose materials. 

 
MMAQ-22: A project applicant, project sponsor, or public agency shall require the 

construction contractor to install and use wheel washers where vehicles 
travel on dirt roads and enter and exit the construction site onto paved roads 
or wash off trucks and any equipment leaving the site for each trip to prevent 
drag-out. 

 
MMAQ-23: A project applicant, project sponsor, or public agency shall require the 

construction contractor to apply non-toxic soil stabilizers according to 
manufacturers’ specifications to all inactive construction areas (e.g., 
previously graded areas inactive for ten days or more). 

 
MMAQ-24: A project applicant, project sponsor, or public agency shall require the 

construction contractor to replace ground cover in disturbed areas as quickly 
as possible to minimize dust, where applicable.  

 
MMAQ-25: A project applicant, project sponsor, or public agency shall require the 

construction contractor to pave road and road shoulders, where applicable. 
 
MMAQ-26: A project applicant, project sponsor, or public agency shall require the 

construction contractor to sweep streets at the end of the day using sweepers 
compliant with South Coast AQMD Rules 1186 and 1186.1 if visible soil is 
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carried onto adjacent public paved roads. In the event that water sweepers 
are used, each project applicant, project sponsor, or public agency shall 
recommend the construction contractor to use reclaimed water.  

 
B. Energy Impacts Due to Increased Electricity, Natural Gas, and Hydrogen Demand 

 
Impacts Summary: The 2022 AQMP could result in an increase in electricity demand of 
up to 11 percent by 2037 due to an increased penetration of near-zero and zero emission 
technologies combined with operating new control equipment. In addition, the 2022 
AQMP could result in an increase in demand for natural gas and hydrogen, beyond that 
which is currently available as a result of the 2022 AQMP. Because the projected increase 
in electricity, hydrogen, and natural gas demand would be expected to exceed baseline use, 
these energy impacts were determined to be significant such that mitigation measures are 
required. The following mitigation measures are intended to minimize the energy impacts 
associated with these activities. No feasible mitigation measures have been identified to 
reduce energy impacts to less than significant levels. 
 
Mitigation Measures: The energy mitigation measures identified in the following 
paragraphs are intended energy impacts to the maximum extent feasible. The timing of 
implementing the energy mitigation measures would be ongoing over the life of the 2022 
AQMP and includes the following mitigation measures: 
 
E-1 Project sponsors should pursue incentives to encourage the use of energy 

efficient equipment and vehicles and promote energy conservation during 
electricity generation. 

 
E-2 Utilities should increase capacity of existing transmission lines to meet forecast 

demand that supports sustainable growth where feasible and appropriate in 
coordination with local planning agencies. 

 
E-3 Project sponsors should submit projected electricity calculations to the local 

electricity provider for any project anticipated to require substantial electricity 
consumption. Any infrastructure improvements necessary should be completed 
according to the specifications of the electricity provider. 

 
E-4  Project sponsors should include energy analyses in environmental 

documentation with the goal of conserving energy through the wise and 
efficient use of energy.  

 
E-5 Project sponsors should evaluate the potential for reducing peak energy demand 

by encouraging charging of electrical vehicles and other mobile sources during 
off-peak hours. 

 
E-6 Project sponsors should evaluate the potential for reducing peak energy demand 

by encouraging the use of catenary or way-side electrical systems developed 
for transportation systems to operate during off-peak hours. 
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E-7 Project sponsors should evaluate the potential for reducing peak energy demand 

by encouraging the use of electrified stationary sources during off-peak hours.  
E-8 Projects that require a substantial increase in natural gas demand should 

consider the use of renewable gas, where available and feasible, including 
biofuel landfill gas and gas produced from renewable fuels projects.  

 
E-9 Project sponsors should submit projected natural gas demand use to the local 

natural gas provider for any project anticipated to require substantial natural gas 
consumption. Any infrastructure improvements necessary should be completed 
according to the specifications of the natural gas provider. 

 
E-10 Project sponsors should pursue incentives to encourage the use of energy 

efficient equipment and vehicles and promote energy conservation associated 
with hydrogen production. 

 
E-11 Project sponsors should site new facilities in areas where infrastructure exists 

to reduce the amount of energy necessary to build new hydrogen production 
facilities. 

 
E-12  Project sponsors should pursue hydrogen production and delivery through the 

most energy efficient, least environmentally impactful methods, where feasible.  
 
Implementing Parties: Because the 2022 AQMP is a regional plan that can be 
characterized as an ongoing regulatory program, some of the energy demand mitigation 
measures in this MMRP may be described as general policies, although some refer to 
specific actions. The South Coast AQMD finds that the party or parties responsible for 
implementing energy mitigation measures in the Final Program EIR for future projects with 
the potential to generate electricity, natural gas and hydrogen demand impacts due to 
complying with 2022 AQMP control measures promulgated as rules or regulations would 
be project applicants, project sponsors, and public agencies, including cities or counties, 
within South Coast AQMD’s jurisdiction.  
 
To the extent that the South Coast AQMD is the lead agency for future projects that must 
comply with 2022 AQMP control measures promulgated as rules or regulations, the South 
Coast AQMD may be able to enforce implementation of some of the energy mitigation 
measures through its authority to impose binding permit conditions at the time applications 
for air permits are processed and approved. Similarly, if the South Coast AQMD is a 
responsible agency for such future projects, it would still have the ability to enforce 2022 
AQMP mitigation measures through its authority to impose permit conditions at the time 
applications seeking air permits are processed and approved. If the South Coast AQMD 
has no approval authority over future projects that have the potential to generate energy 
demand impacts from complying with 2022 AQMP control measures which will be 
promulgated as rules or regulations, then the public agency with primary approval authority 
over these future projects can and should impose 2022 AQMP Final Program EIR 
mitigation measures through its authority to impose permit conditions at the time 
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applications for permits are processed and approved or through other legally binding 
instruments. Similarly, to the extent allowed by state and federal regulations, electricity, 
natural gas, and hydrogen generating utilities located within the jurisdiction of the South 
Coast AQMD as the entities that provide energy resources to users may be responsible for 
implementing some of the 2022 AQMP Final Program EIR mitigation measures, 
specifically those mitigation measures that call for increased energy generating and supply 
capacities.  
 
Monitoring Agency: Because future projects to implement 2022 AQMP control measures 
promulgated as rules or regulations could be undertaken by project applicants, project 
sponsors, or public agencies throughout the jurisdiction of the South Coast AQMD, the 
monitoring agency is expected to vary and may include a variety of public agencies 
performing the role of lead agency. Mitigation monitoring (MM) would be accomplished 
by the following implementation requirements for each mitigation measure: 
 
MME-1: A project applicant, project sponsor, or public agency shall provide to the 

lead agency documentation for approval of incentives to encourage the use 
of energy efficient equipment and vehicles and promote energy 
conservation prior to the beginning of project operation of electricity 
generation.  

 
MME-2: To the extent allowed by state and federal law, electricity generating utilities 

within the jurisdiction of the South Coast AQMD can and should increase 
capacity of existing transmission lines to meet forecast electricity demand 
that supports sustainable growth, where feasible and appropriate in 
coordination with local planning agencies. 

 
MME-3 The project applicant, project sponsor, or public agency shall submit 

projected electricity calculations to the local electricity provider for any 
project anticipated to require substantial electricity consumption. Such 
electricity calculations can and should be used by the local electricity 
provider when forecasting future electricity demand. Any infrastructure 
improvements necessary should be completed according to the 
specifications of the electricity provider.  

 
MME-4 The project applicant, project sponsor, or public agency shall include energy 

analyses in environmental documentation with the goal of conserving 
energy through the wise and efficient use of energy. These analyses should 
be provided in the applicable CEQA documents, when required. 

 
MME-5 The project applicant, project sponsor, or public agency shall evaluate the 

potential for reducing peak energy demand by encouraging charging of 
electrical vehicles and other mobile sources during off-peak hours.  

 
MME-6 The project applicant, project sponsor, or public agency shall evaluate the 

potential for reducing peak energy demand by encouraging the use of 
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catenary or way-side electrical systems developed for transportation 
systems to operate during off-peak hours.  

 
MME-7 The project applicant, project sponsor, or public agency shall evaluate the 

potential for reducing peak energy demand by encouraging the use of 
electrified stationary sources during off-peak hours (e.g., cargo handling 
equipment).  

 
MME-8 The project applicant, project sponsor, or public agency shall evaluate the 

potential for using renewable gas, where available and feasible, including 
biofuel landfill gas and gas from renewable fuels projects.  

 
MME-9 The project applicant, project sponsor, or public agency shall submit 

projected natural gas calculations to the local gas company for any project 
anticipated to require substantial natural gas consumption. Such natural gas 
calculations can and should be used by the local gas provider when 
forecasting future natural gas demand. Any infrastructure improvements 
necessary should be completed according to the specifications of the natural 
gas provider. 

 
MME-10: A project applicant, project sponsor, or public agency shall provide to the 

lead agency documentation for approval of incentives to encourage the use 
of energy efficient equipment and vehicles and promote energy 
conservation prior to the beginning of project operation for hydrogen 
production.  

 
MME-11: A project applicant, project sponsor, or public agency shall encourage 

projects that provide energy to located in areas where existing infrastructure 
(e.g., pipelines) currently exists to minimize distance required to transport 
energy resources and reduce energy impacts.  

 
MME-12: A project applicant, project sponsor, or public agency shall provide to the 

lead agency documentation that the location of any new hydrogen plant is 
in an area where hydrogen can be delivered efficiently to the end user(s). 
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C. Hazards and Hazardous Materials Impacts  
 
Impacts Summary: The fire hazard impacts from the use reformulated coatings, solvents, 
and consumer products would be significant because more flammable materials may be 
used in these materials and because the South Coast AQMD cannot predict which materials 
and the quantities that maybe be used at each affected facility in the future as reformulated 
products become available. There may be significant hazards impacts associated with a 
rupture or spill occurring either during the transportation or storage of LNG and ammonia.  
 
The following mitigation measures are intended to minimize the hazards associated with 
these activities. No feasible mitigation measures have been identified to reduce hazards 
and hazardous materials impacts to less than significant levels. 
 
Mitigation Measures: The following mitigation measures are required to reduce hazards 
and hazardous materials impacts for any facility that would require a new aqueous 
ammonia storage tank and the offsite consequence analysis indicates that sensitive 
receptors will be located within the toxic endpoint distance. The timing of implementing 
the hazards and hazardous materials mitigation measures would be ongoing over the life 
of the 2022 AQMP and includes the following mitigation measures: 
 
HZ-1 Use of aqueous ammonia at concentrations less than 19 percent by weight. 
 
HZ-2 Install safety devices, including but not limited to: continuous tank level 

monitors (e.g., high and low level), temperature and pressure monitors, leak 
monitoring and detection system, alarms, check valves, and emergency block 
valves. 

 
HZ-3 Install secondary containment such as dikes and/or berms to capture 110 percent 

of the storage tank volume in the event of a spill.  
 
HZ-4 Install a grating-covered trench around the perimeter of the delivery bay to 

passively contain potential spills from the tanker truck during the transfer of 
aqueous ammonia from the delivery truck to the storage tank. 

 
HZ-5 Equip the truck loading/unloading area with an underground gravity drain that 

flows to a large on-site retention basin to provide sufficient ammonia dilution 
to minimize the offsite hazards impacts to the maximum extent feasible in the 
event of an accidental release during transfer of aqueous ammonia. 

 
HZ-6 Install tertiary containment that is capable of evacuating 110 percent of the 

storage tank volume from the secondary containment area. 
 
HZ-7: Add consumer warning requirements for all flammable and extremely 

flammable products. 
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HZ-8: Add requirements to conduct a public education and outreach program in joint 
cooperation with local fire departments regarding flammable and extremely 
flammable products that may be included in consumer paint thinners and multi-
purpose solvents. 

 
Implementing Parties: Because the 2022 AQMP is a regional plan that can be 
characterized as an ongoing regulatory program, some of the hazards and hazardous 
materials mitigation measures in this MMRP may be described as general policies, 
although some refer to specific actions. The South Coast AQMD finds that the party or 
parties responsible for implementing hazards and hazardous materials mitigation measures 
in the Final Program EIR for the 2022 AQMP for future projects that have the potential to 
generate hazards and hazardous materials impacts from complying with 2022 AQMP 
control measures promulgated as rules or regulations would be project applicants, project 
sponsors, and public agencies, including cities or counties, within the jurisdiction of the 
South Coast AQMD.  
 
To the extent that the South Coast AQMD is the lead agency for future projects that must 
comply with 2022 AQMP control measures promulgated as rules or regulations, the South 
Coast AQMD may be able to enforce implementation of some of the hazards and hazardous 
materials mitigation measures through its authority to impose binding permit conditions at 
the time applications for air permits are processed and approved. Similarly, if the South 
Coast AQMD is a responsible agency for such future projects, it would still have the ability 
to enforce 2022 AQMP mitigation measures through its authority to impose permit 
conditions at the time applications seeking air permits are processed and approved. If the 
South Coast AQMD has no approval authority over future projects that have the potential 
to generate hazards and hazardous materials impacts from complying with 2022 AQMP 
control measures which will be promulgated as rules or regulations, then the public agency 
with primary approval authority over these future projects can and should impose 2022 
AQMP Final Program EIR mitigation measures through its authority to impose permit 
conditions at the time applications for permits are processed and approved or through other 
legally binding instruments. 
 
Monitoring Agency: Because future projects to implement 2022 AQMP control measures 
promulgated as rules or regulations could be undertaken by project applicants, project 
sponsors, or public agencies throughout the jurisdiction of the South Coast AQMD, the 
monitoring agency is expected to vary and may include a variety of public agencies 
performing the role of lead agency. Monitoring would be accomplished by the following 
implementation requirements for each mitigation measure: 
 
MMHZ-1 The project applicant, project sponsor, or public agency shall ensure that the 

aqueous ammonia used in air pollution control equipment is less than 19 
percent ammonia by weight.  

MMHZ-2 The project applicant, project sponsor, or public agency shall ensure that 
tank level monitors, temperature and pressure monitors, leak monitoring 
and detection systems, alarms, check valves, and emergency block valves 
are installed on all applicable equipment (e.g., LNG tanks).  
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MMHZ-3 The project applicant, project sponsor, or public agency shall ensure the 
installation of secondary containment (e.g., berms) for LNG tanks, and 
other tanks storing hazardous materials, as applicable.  

MMHZ-4 The project applicant, project sponsor, or public agency shall ensure the 
installation of a grating-covered trench or other form of secondary 
containment to contain potential spills from tanker trucks during the transfer 
of aqueous ammonia from the delivery truck to the storage tank.  

MMHZ-5 The project applicant, project sponsor, or public agency shall ensure the 
ammonia truck loading/unlading area is equipped with an underground 
gravity drain that flows to an onsite retention basin/containment area that 
provides sufficient ammonia dilution to minimize the potential offsite 
hazards impacts in the event of an accidental release during the transfer of 
aqueous ammonia.  

MMHZ-6 The project applicant, project sponsor, or public agency shall ensure the 
installation of tertiary containment that is capable of evacuating 110 percent 
of the storage tank volume from the secondary containment area.  

MMHZ-7 The project applicant, project sponsor, or public agency shall add consumer 
warning requirements for all flammable and extremely flammable products. 

MMHZ-8 The project applicant, project sponsor, or public agency shall add 
requirements to conduct a public education and outreach program in joint 
cooperation with local fire departments regarding flammable and extremely 
flammable products that may be included in reformulated products, 
especially for reformulated consumer paint thinners and multi-purpose 
solvents.  

D. Water Demand and Water Quality Impacts 
 

Impacts Summary: For control measures where water demand can be estimated, the 
increase in daily water demand would exceed the 262,820 gallons per day significance 
threshold for potable water. Additional water use is required for construction activities and 
also may be required for the manufacture of alternative fuels. Due to the extreme drought 
conditions and uncertainty about future water supplies, implementation of the control 
measures in the 2022 AQMP as a whole may have a significant impact on both water 
demand and water supplies. In addition, the analysis in this Program EIR concludes that 
implementation of the 2022 AQMP has the potential to require or result in the relocation 
or construction of new or expanded wastewater treatment facilities. While the issuance of 
facility-specific industrial wastewater permits or NPDES permits, by their regulatory 
nature, would likely minimize the water quality impacts to the fullest extent possible, the 
mitigation measures are not expected to fully eliminate the significant water quality 
impacts. Therefore, water quality impacts that may result from the proposed project are 
expected to remain significant after mitigation. 
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The following mitigation measures are intended to minimize the impacts associated with 
water supply, water demand, and water quality. No feasible mitigation measures have been 
identified to reduce water demand, supply, and water quality impacts to less than 
significant levels. 
 
Mitigation Measures: The mitigation measures identified in the following paragraphs are 
intended to reduce water demand, supply, and water quality impacts to the maximum extent 
feasible. The timing of implementing the hydrology and water quality mitigation measures 
would be ongoing over the life of the 2022 AQMP and includes the following mitigation 
measures: 

HWQ-1: Local water agencies should continue to evaluate future water demand and 
establish the necessary supply and infrastructure to meet that demand, as 
documented in their Urban Water Management Plans. 

HWQ-2: Project sponsors should coordinate with the local water provider to ensure that 
existing or planned water supply and water conveyance facilities are capable of 
meeting water demand/pressure requirements. In accordance with California 
law, a Water Supply Assessment should be required for projects that meet the 
size requirements specified in the regulations. In coordination with the local 
water provider, each project sponsor will identify specific on- and off-site 
improvements needed to ensure that impacts related to water supply and 
conveyance demand/pressure requirements are addressed prior to issuance of a 
certificate of occupancy. Water supply and conveyance demand/pressure 
clearance from the local water provider will be required at the time that a water 
connection permit application is submitted.  

HWQ-3: Project sponsors should implement water conservation measures and use 
recycled or reclaimed water for appropriate end uses.  

HWQ-4: Project sponsors should consult with the local water provider to identify feasible 
and reasonable measures to reduce water consumption.  

HWQ-5: For any project that would increase the generation of wastewater, the facility 
must review diversion options for reusing the treated wastewater on-site, in lieu 
of discharge, where applicable and feasible.  

Implementing Parties: Because the 2022 AQMP is a regional plan that can be 
characterized as an ongoing regulatory program, some of the water demand/supply and 
water quality mitigation measures in this MMRP may be described as general policies, 
although some refer to specific actions. The South Coast AQMD finds that the party or 
parties responsible for implementing mitigation measures for future projects that have the 
potential to generate hydrology and water quality impacts from complying with 2022 
AQMP control measures promulgated as rules or regulations would be project applicants, 
project sponsors, public agencies, and water provider utilities within the jurisdiction of the 
South Coast AQMD.  
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To the extent that the South Coast AQMD is the lead agency for future projects that must 
comply with 2022 AQMP control measures promulgated as rules or regulations, the South 
Coast AQMD may be able to enforce implementation of some of the water demand and 
water quality mitigation measures through its authority to impose binding permit 
conditions at the time applications for air permits are processed and approved. Similarly, 
if the South Coast AQMD is a responsible agency for such future projects, it would still 
have the ability to enforce 2022 AQMP mitigation measures through its authority to impose 
permit conditions at the time applications seeking air permits are processed and approved. 
If the South Coast AQMD has no approval authority over future projects that have the 
potential to generate water demand and water quality impacts from complying with 2022 
AQMP control measures which will be promulgated as rules or regulations, then the public 
agency with primary approval authority over these future projects can and should impose 
2022 AQMP mitigation measures through its authority to impose permit conditions at the 
time applications for permits are processed and approved or through other legally binding 
instruments. Similarly, to the extent allowed by state and federal regulations, water 
provider utilities within the jurisdiction of the South Coast AQMD as the entities that 
provide water to users, as well as wastewater treatment providers, may be responsible for 
implementing some of the 2022 AQMP Final Program EIR mitigation measures.  
 
Monitoring Agency: Because future projects to implement 2022 AQMP control measures 
promulgated as rules or regulations could be undertaken by project applicants, project 
sponsors, public agencies, water provider utilities throughout the jurisdiction of the South 
Coast AQMD, the monitoring agency is expected to vary and may include a variety of 
public agencies performing the role of lead agency. Mitigation monitoring (MM) would be 
accomplished by the following implementation requirements for each mitigation measure: 
 
MMHWQ-1 The project applicant, project sponsor, or public agency shall work with 

local water agencies to continue to evaluate future water demand and 
establish the necessary supply and infrastructure to meet that demand, as 
documented in their Urban Water Management Plans. 

MMHWQ-2 The project applicant, project sponsor, or public agency shall coordinate 
with the local water provider to ensure that existing or planned water supply 
and water conveyance facilities are capable of meeting water 
demand/pressure requirements. In accordance with State Law, a Water 
Supply Assessment shall be required for projects that meet the size 
requirements specified in the regulations. In coordination with the local 
water provider, each project sponsor shall identify specific on- and off-site 
improvements needed to ensure that impacts related to water supply and 
conveyance demand/pressure requirements are addressed prior to issuance 
of a certificate of occupancy. Water supply and conveyance 
demand/pressure clearance from the local water provider shall be required 
at the time that a water connection permit application is submitted. 

MMHWQ-3 The project applicant, project sponsor, or public agency shall implement 
water conservation measures and use recycled water for appropriate end 
uses. 
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MMHWQ-4 The project applicant, project sponsor, or public agency shall consult with 
the local water provider to identify feasible and reasonable measures to 
reduce water consumption. 

MMHWQ-5 The project applicant, project sponsor, or public agency shall review and 
evaluate the options for reusing wastewater generated on-site, in lieu of 
discharge, where applicable and feasible.  

E. Noise and Vibration Impacts During Construction 
 

Impacts Summary: Implementing the 2022 AQMP is expected to require construction 
activities that include the construction of roadway near transportation corridors, and it is 
not uncommon for residences and other sensitive receptors to be located within several 
hundred feet of the existing roadways. Therefore, the noise and vibration impacts during 
construction activities are considered significant. The following mitigation measures are 
intended to minimize the emissions associated with construction noise and vibration. No 
feasible mitigation measures have been identified to reduce construction noise and 
vibration impacts to less than significant levels. 
 
Mitigation Measures: The mitigation measures identified in the following paragraphs are 
intended to reduce construction noise and vibration impacts to the maximum extent 
feasible. The timing of implementing the construction noise and vibration mitigation 
measures would be ongoing over the life of the 2022 AQMP and includes the following 
mitigation measures: 

NS-1 Install temporary noise barriers to protect sensitive receptors from excessive 
noise levels during construction.  

 
NS-2 Schedule construction activities consistent within the allowable hours pursuant 

to the applicable general plan noise element or noise ordinance. For 
construction activities located near sensitive receptors, ensure noise-generating 
construction activities (including truck deliveries, pile driving, and blasting) are 
limited to the least noise-sensitive times of day (e.g., weekdays during the 
daytime hours). Where construction activities are authorized to occur outside 
of the limits established by the noise element of the general plan or noise 
ordinance, notify affected sensitive receptors and all parties who will 
experience noise levels in excess of the allowable limits for the specified land 
use, of the anticipated level of exceedance and duration of exceedance; and 
provide a list of protective measures that can be undertaken by the individual, 
including temporary relocation or use of hearing protective devices. 

 
NS-3 Prohibit idling of construction equipment for extended periods of time in the 

vicinity of sensitive receptors.  
 
NS-4 Post procedures and phone numbers at the construction site for notifying the 

Lead Agency staff, local Police Department, and construction contractor 
(during regular construction hours and off-hours), along with permitted 
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construction days and hours, complaint procedures, and who to notify in the 
event of a problem. 

 
NS-5 Notify neighbors and occupants within 300 feet of the project construction area 

at least 30 days in advance of anticipated times when noise levels are expected 
to exceed limits established in the noise element of the general plan or noise 
ordinance.  

 
NS-6 Hold a preconstruction meeting with job inspectors and the general 

contractor/onsite project manager to confirm that noise measures and practices 
(including construction hours, neighborhood notification, posted signs, etc.) are 
completed. 

 
NS-7 Designate an on-site construction complaint and enforcement manager for the 

project.  
 
NS-8 Ensure that construction equipment is properly maintained per manufacturers’ 

specifications and fitted with the best available noise suppression devices (e.g., 
improved mufflers, equipment redesign, use of intake silencers, ducts, engine 
enclosures, and acoustically attenuating shields or shrouds silencers, wraps). 
All intake and exhaust ports on power equipment shall be muffled or shielded.  

 
NS-9 Use hydraulically or electrically powered tools (e.g., jack hammers, pavement 

breakers, and rock drills) for project construction to avoid noise associated with 
compressed air exhaust from pneumatically powered tools. However, where use 
of pneumatic tools is unavoidable, an exhaust muffler on the compressed air 
exhaust should be used; this muffler can lower noise levels from the exhaust by 
up to about 10 dBA. External jackets on the tools themselves should be used, if 
such jackets are commercially available, and this could achieve a further 
reduction of 5 dBA. Quieter procedures should be used, such as drills rather 
than impact equipment, whenever such procedures are available and consistent 
with construction procedures. 

 
NS-10 Locate fixed/stationary equipment (such as generators, compressors, rock 

crushers, and cement mixers) as far as possible from noise-sensitive receptors. 
 
NS-11 Consider using flashing lights instead of audible back-up alarms on mobile 

equipment. 
 
NS-12 For construction activities that require pile driving or other techniques that 

result in excessive noise or vibration, such as blasting, develop site-specific 
noise/vibration attenuation measures under the supervision of a qualified 
acoustical consultant. 

 
NS-13 For construction activities at locations that require pile driving due to geological 

conditions, utilize quiet pile driving techniques such as predrilling the piles to 
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the maximum feasible depth, where feasible. Predrilling pile holes will reduce 
the number of blows required to completely seat the pile and will concentrate 
the pile driving activity closer to the ground where pile driving noise can be 
shielded more effectively by a noise barrier/curtain. 

 
NS-14 Monitor the effectiveness of noise reduction measures by taking noise 

measurements and installing adaptive mitigation measures to achieve the 
standards for ambient noise levels established by the noise element of the 
general plan or noise ordinance.  

 
Implementing Parties: Because the 2022 AQMP is a regional plan that can be 
characterized as an ongoing regulatory program, some of the construction noise and 
vibration mitigation measures in this MMRP may be described as general policies, 
although some refer to specific actions. The South Coast AQMD finds that the party or 
parties responsible for implementing mitigation measures for future projects that have the 
potential to generate construction noise and vibration impacts from complying with 2022 
AQMP control measures promulgated as rules or regulations would be project applicants, 
project sponsors, and public agencies within the jurisdiction of the South Coast AQMD.  
 
To the extent that the South Coast AQMD is the lead agency for future projects that must 
comply with 2022 AQMP control measures promulgated as rules or regulations, the South 
Coast AQMD may be able to enforce implementation of some of the construction noise 
and vibration mitigation measures through its authority to impose binding permit 
conditions at the time applications for air permits are processed and approved. Similarly, 
if the South Coast AQMD is a responsible agency for such future projects, it would still 
have the ability to enforce 2022 AQMP mitigation measures through its authority to impose 
permit conditions at the time applications seeking air permits are processed and approved. 
If the South Coast AQMD has no approval authority over future projects that have the 
potential to generate construction noise and vibration impacts from complying with 2022 
AQMP control measures which will be promulgated as rules or regulations, then the public 
agency with primary approval authority over these future projects can and should impose 
2022 AQMP mitigation measures through its authority to impose permit conditions at the 
time applications for permits are processed and approved or through other legally binding 
instruments. Similarly, to the extent allowed by state and federal regulations, cities or 
counties within the jurisdiction of the South Coast AQMD as the entities that regulate noise 
sources through ordinances or general plan noise elements, may be responsible for 
implementing some of the 2022 AQMP Final Program EIR mitigation measures. 
 
Monitoring Agency: Because future projects to implement 2022 AQMP control measures 
promulgated as rules or regulations could be undertaken by project applicants, project 
sponsors, or public agencies throughout the jurisdiction of the South Coast AQMD, the 
monitoring agency is expected to vary and may include a variety of public agencies 
performing the role of lead agency. Mitigation monitoring (MM) would be accomplished 
by the following implementation requirements for each mitigation measure: 
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MMNS-1 The project applicant, project sponsor, or public agency shall install 
temporary noise barriers to protect sensitive receptors from excessive noise 
levels during construction activities, where noise impacts are determined to 
exceed local noise ordinances.  

MMNS-2 The project applicant, project sponsor, or public agency shall schedule 
construction activities consistent with the allowable hours pursuant to 
applicable general plan noise element or noise ordinance. Noise-generating 
construction activities (including truck deliveries, pile driving, and blasting) 
shall be limited to the least noise-sensitive times of day (e.g., weekdays 
during the daytime hours) for projects near sensitive receptors. Where 
construction activities are authorized outside the limits established by the 
noise element of the general plan or noise ordinance, the project applicant, 
project sponsor, or public agency shall notify affected sensitive noise 
receptors and all parties who will experience noise levels in excess of the 
allowable limits for the specified land use of the level of exceedance and 
duration of exceedance and provide a list of protective measures that can be 
undertaken by the individual, including temporary relocation or use of 
hearing protective devices.  

MMNS-3 The project applicant, project sponsor, or public agency shall prohibit idling 
for construction equipment to the minimum time possible near sensitive 
receptors, but in no case longer than five minutes per the requirements of 
California Code of Regulations, Title 13 Section 2485 - CARB’s Airborne 
Toxic Control Measure to Limit Diesel-Fueled Commercial Motor Vehicle 
Idling.  

MMNS-4 The project applicant, project sponsor, or public agency shall post 
procedures and phone numbers at the construction site for notifying the 
Lead Agency staff, local Police Department, and construction contractor 
(during regular construction hours and off-hours), along with permitted 
construction days and hours, complaint procedures, and who to notify in the 
event of a problem.  

MMNS-5 The project applicant, project sponsor, or public agency shall notify 
neighbors and occupants within 300 feet of the project construction area at 
least 30 days in advance of anticipated times when noise levels are expected 
to exceed limits established in the noise element of the general plan or noise 
ordinance.  

MMNS-6 The project applicant, project sponsor, or public agency shall hold a 
preconstruction meeting with the job inspectors and the general 
contractor/onsite project manager to confirm that noise measures and 
practices (including construction hours, neighborhood notification, posted 
signs, truck parking and idling, etc.) are completed.  
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MMNS-7 The project applicant, project sponsor, or public agency shall designate an 
on-site construction compliance and enforcement manager for the project.  

MMNS-8 The project applicant, project sponsor, or public agency shall ensure that 
construction equipment are properly maintained per manufacturers’ 
specifications and fitted with the best available noise suppression devices 
(e.g., mufflers, silencers, wraps). Additionally, all intake and exhaust ports 
on power equipment shall be muffled or shielded.  

MMNS-9 The project applicant, project sponsor, or public agency shall ensure that 
impact tools (e.g., jack hammers, pavement breakers, and rock drills) used 
for project construction are hydraulically or electrically powered to avoid 
noise associated with compressed air exhaust from pneumatically powered 
tools. However, where use of pneumatic tools is unavoidable, an exhaust 
muffler on the compressed air exhaust shall be used. External jackets on the 
tools themselves shall be used, if such jackets are commercially available 
and this could achieve a reduction of 5 dBA. Quieter procedures shall be 
used, such as drills rather than impact equipment, whenever such 
procedures are available and consistent with construction procedures.  

MMNS-10 The project applicant, project sponsor, or public agency shall locate 
fixed/stationary equipment (such as generators, compressors, rock crushers, 
and cement mixers) as far as possible from noise-sensitive receptors.  

MMNS-11 The project applicant, project sponsor, or public agency shall investigate the 
use of flashing lights instead of audible back-up alarms on mobile 
equipment, so long as they can be used and still protect the safety of workers 
and all other persons.  

MMNS-12 For projects that require pile driving or other construction techniques that 
result in excessive vibration, such as blasting, the project applicant, project 
sponsor, or public agency shall develop site-specific noise/vibration 
attenuation measures under the supervision of a qualified acoustical 
consultant.  

MMNS-13 For construction activities at locations that require pile driving due to 
geological conditions, the project applicant, project sponsor, or public 
agency shall utilize quiet pile driving techniques such as predrilling the piles 
to the maximum feasible depth, where feasible. Predrilling pile holes will 
reduce the number of blows required to completely seat the pile and will 
concentrate the pile driving activity closer to the ground where pile driving 
noise can be shielded more effectively by a noise barrier/curtain. 

MMNS-14 The project applicant, project sponsor, or public agency shall monitor the 
effectiveness of noise reduction measures by taking noise measurements 
during construction activities and installing adaptive mitigation measures to 
achieve the standards for ambient noise levels established by the noise 



 Findings, Statement of Overriding Considerations, 
Attachment 1 to the Governing Board Resolution  and Mitigation, Monitoring, and Reporting Plan 

2022 AQMP Final Program EIR  55 November 2022 

element of the general plan or noise ordinance for the applicable 
jurisdiction.  

F. Solid and Hazardous Waste  
 

Impacts Summary: The potential solid and hazardous waste impacts associated with 
implementing the various control measures during both construction and operation 
activities were determined to be potentially significant due to construction waste associated 
with the installation of air pollution control equipment and operational waste from 
processing/recycling spent batteries from electric vehicles. The following mitigation 
measures are intended to minimize the project impacts on solid and hazardous waste. No 
feasible mitigation measures have been identified to reduce solid and hazardous waste 
impacts to less than significant levels. 
 
Mitigation Measures: The mitigation measures identified in the following paragraphs are 
intended to reduce solid and hazardous waste impacts to the maximum extent feasible. The 
timing of implementing the solid and hazardous waste mitigation measures would be 
ongoing over the life of the 2022 AQMP and includes the following mitigation measures: 

SHW-1 During the planning, design, and project-level CEQA review process for 
individual development projects, lead agencies shall coordinate with waste 
management agencies and the appropriate local and regional jurisdictions to 
facilitate the development of measures and to encourage diversion of solid 
waste such as recycling and composting programs, as needed. This includes 
discouraging siting of new landfills unless all other waste reduction and 
prevention actions have been fully explored to minimize impacts to 
neighborhoods. 

 
SHW-2 The lead agency should coordinate with waste management agencies, and the 

appropriate local and regional jurisdictions, to develop measures to facilitate 
and encourage diversion of solid waste such as recycling and composting 
programs. 

 
SHW-3 In accordance with CEQA Guidelines Sections 15091(a)(2) and 

15126.4(a)(1)(B), a Lead Agency for a project should consider mitigation 
measures to reduce the generation of solid waste, as applicable and feasible. 
These may include the integration of green building measures consistent with 
CALGreen (California Building Code Title 24) into project design including, 
but not limited to the following: 
1) Reuse and minimization of construction and demolition (C&D) debris and 

diversion of C&D waste from landfills to recycling facilities.  
2) Include a waste management plan that promotes maximum C&D diversion. 
3) Pursue source reduction through: a) the use of materials that are more 

durable and easier to repair and maintain; b) design to generate less scrap 
material through dimensional planning; c) increased recycled content; d) the 
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use of reclaimed materials; and e) the use of structural materials in a dual 
role as finish material (e.g., stained concrete flooring, unfinished ceilings, 
etc.). 

4) Reuse existing structure and shell in renovation projects. 
5) Develop indoor recycling program and space. 
6) Discourage the siting of new landfills unless all other waste reduction and 

prevention actions have been fully explored. If landfill siting or expansion 
is necessary, site landfills with an adequate landfill-owned, undeveloped 
land buffer to minimize the potential adverse impacts of the landfill in 
neighboring communities. 

7) Discourage exporting locally generated waste outside of the southern 
California region during the construction and implementation of a project. 
Encourage disposal within the county where the waste originates as much 
as possible. Promote green technologies for long-distance transport of waste 
(e.g., clean engines and clean locomotives or electric rail for waste-by-rail 
disposal systems) and consistency with South Coast AQMD and Connect 
SoCal policies can and should be required. 

8) Encourage waste reduction goals and practices and look for opportunities 
for voluntary actions to exceed the 80 percent waste diversion target. 

9) Encourage the development of local markets for waste prevention, 
reduction, and recycling practices by supporting recycled content and green 
procurement policies, as well as other waste prevention, reduction and 
recycling practices. 

10) Develop ordinances that promote waste prevention and recycling activities 
such as requiring waste prevention and recycling efforts at all large events 
and venues, implementing recycled content procurement programs, and 
developing opportunities to divert food waste away from landfills and 
toward food banks and composting facilities; 

11) Develop and site composting, recycling, and conversion technology 
facilities that have minimum environmental and health impacts 

12) Integrate reuse and recycling into residential industrial, institutional and 
commercial projects. 

13) Provide education and publicity about reducing waste and available 
recycling services. 

14) Implement or expand city or county-wide recycling and composting 
programs for residents and businesses. This could include extending the 
types of recycling services offered (e.g., to include food and green waste 
recycling) and providing public education and publicity about recycling 
services. 

Implementing Parties: Because the 2022 AQMP is a regional plan that can be 
characterized as an ongoing regulatory program, some elements of the solid and hazardous 
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waste mitigation measures in this MMRP may be described as general policies, although 
some refer to specific actions. The South Coast AQMD finds that the party or parties 
responsible for implementing mitigation measures for future projects that have the potential 
to generate solid and hazardous waste impacts from complying with 2022 AQMP control 
measures promulgated as rules or regulations would be project applicants, project sponsors, 
and public agencies within the jurisdiction of the South Coast AQMD.  
 
To the extent that the South Coast AQMD is the lead agency for future projects that must 
comply with 2022 AQMP control measures promulgated as rules or regulations, the South 
Coast AQMD may be able to enforce implementation of some of the solid and hazardous 
waste mitigation measures through its authority to impose binding permit conditions at the 
time applications for air permits are processed and approved. Similarly, if the South Coast 
AQMD is a responsible agency for such future projects, it would still have the ability to 
enforce 2022 AQMP mitigation measures through its authority to impose permit conditions 
at the time applications seeking air permits are processed and approved. If the South Coast 
AQMD has no approval authority over future projects that have the potential to generate 
significant adverse solid and hazardous waste impacts from complying with 2022 AQMP 
control measures which will be promulgated as rules or regulations, then the public agency 
with primary approval authority over these future projects can and should impose 2022 
AQMP mitigation measures through its authority to impose permit conditions at the time 
applications for permits are processed and approved or through other legally binding 
instruments. Similarly, to the extent allowed by state and federal regulations, cities or 
counties within the jurisdiction of the South Coast AQMD as the entities that regulate solid 
and hazardous waste, may be responsible for implementing some of the 2022 AQMP Final 
Program EIR mitigation measures. 
 
Monitoring Agency: Because future projects to implement 2022 AQMP control measures 
promulgated as rules or regulations could be undertaken by project applicants, project 
sponsors, public agencies, or local agencies, throughout the jurisdiction of the South Coast 
AQMD, the monitoring agency is expected to vary and may include a variety of public 
agencies performing the role of lead agency. Mitigation monitoring (MM) would be 
accomplished by the following implementation requirements for each mitigation measure: 
 
MMSHW-1 The project applicant, project sponsor, or public agency shall coordinate 

with waste management agencies and the appropriate local and regional 
jurisdictions to facilitate the development of measures to encourage 
diversion of solid waste such as recycling and composting programs, as 
needed. This includes discouraging siting of new landfills unless all other 
waste reduction and prevention actions have been fully explored to 
minimize impacts to neighborhoods. 

MMSHW-2 The project applicant, project sponsor, or public agency shall coordinate 
with waste management agencies and the appropriate local and regional 
jurisdictions to facilitate the development of measures to encourage 
diversion of solid waste such as recycling and composting programs, as 
needed.  
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MMSHW-3 The project applicant, project sponsor, or public agency should consider 
project-specific measures to reduce the generation of waste as part of the 
project approval process. These may include integration of green building 
measures consistent with California Building Code Title 24.  

7.1  MITIGATION, MONITORING, AND REPORTING PLAN CONCLUSION 
 
To the extent that the South Coast AQMD is the lead agency with primary approval authority over 
projects implementing 2022 AQMP control measures, project applicants, project sponsors, or 
public agencies will maintain records onsite of applicable compliance activities to demonstrate the 
steps taken to assure compliance with imposed mitigation measures as specified in Table A. All 
construction logs and other records shall be made available to South Coast AQMD inspectors upon 
request by the project proponent. The project proponent may be required to submit quarterly (or 
some other specified time duration) reports to the South Coast AQMD or lead agency during the 
construction phase that summarize the construction progress, including all required logs, 
inspection reports, and monitoring reports, as well as identify any problems and corrective actions, 
as necessary. South Coast AQMD staff and the project proponent will evaluate the effectiveness 
of this monitoring program during the construction period. It is expected that, as part of the CEQA 
document for any future projects implementing 2022 AQMP control measures, mitigation 
measures identified in this MMRP would be required as necessary, along with any additional 
mitigation measures identified at that time by the South Coast AQMD or other responsible 
agencies. 
 
8.0  RECORD OF PROCEEDINGS 
 
For purposes of CEQA, including the Findings; Mitigation, Monitoring, and Reporting Plan; and 
Statement of Overriding Considerations; the Record of Proceedings for the 2022 AQMP consists 
of the following documents and other evidence, at a minimum: 

• The Final Program EIR for Proposed 2022 AQMP, including appendices and technical 
studies included or referenced in the Final Program EIR, and all other public notices 
issued by South Coast AQMD for the Final Program EIR. 

• The Draft Program EIR for the proposed project including appendices and technical 
studies included or referenced in the Draft Program EIR, and all other public notices 
issued by South Coast AQMD for the Draft Program EIR. 

• The 2022 AQMP, including appendices, staff responses to public comment letters 
submitted on the Draft 2022 AQMP and Revised Draft 2022 AQMP, materials 
presented at all AQMP related public meetings, and all other public notices issued by 
South Coast AQMD for the 2022 AQMP. 

• All written and verbal public testimony presented during a noticed public hearings for 
the 2022 AQMP. 

• The Resolution adopted by South Coast AQMD in connection with the 2022 AQMP, 
and all documents incorporated by reference therein. 

• Matters of common knowledge to South Coast AQMD, including but not limited to 
federal, state, and local laws and regulations. 
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• Any documents expressly cited in the Findings; Mitigation, Monitoring, and Reporting 
Plan; and Statement of Overriding Considerations. 

• Any other relevant materials required to be in the record of proceedings by Public 
Resources Code Section 21167.6(e). 

• The Notice of Determination, prepared in compliance with Public Resources Code 
21152 and CEQA Guidelines Section 15094, if the Governing Board certifies the Final 
Program EIR and approves the 2022 AQMP. 

To comply with CEQA Guidelines Section 15091(e), the South Coast AQMD specifies that the 
Deputy Executive Officer for Planning, Rule Development, and Implementation overseeing the 
development for the 2022 AQMP as the custodian of the documents or other materials which 
constitute the record of proceedings upon which the adoption and approval of the 2022 AQMP is 
based, and which are located at the South Coast Air Quality Management District, 21865 Copley 
Drive, Diamond Bar, California 91765.  
 
Copies of these documents, which constitute the record of proceedings upon which the adoption 
and approval of the 2022 AQMP is based, are and at all relevant times have been and will be 
available upon request. This information is provided in accordance with Public Resources Code 
Section 21081.6(a)(2) and CEQA Guidelines Section 15091(e). 
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TABLE A 
Mitigation, Monitoring, and Reporting Plan for the 2022 AQMP 

Implementation Requirement for Mitigation Measures 
Party Responsible 

for 
Implementation  

Monitoring Action 

1. Enforcement 
Agency 

2. Monitoring Agency 
3. Monitoring Phase 

Construction Air Quality 
MMAQ-1: A project applicant, project sponsor, or public agency 
shall include in all construction contracts the requirement to 
develop a Construction Emission Management Plan to: limit 
trucks, consolidate deliveries, describe truck routes, describe 
entry/exit points, identify parking, outline a construction schedule, 
prohibit idling in excess of five consecutive minutes, and include 
Best Management Practices. The Construction Emission 
Management Plan must be approved by the South Coast AQMD or 
lead agency or other public agency with project oversight, as 
applicable, prior to commencement of construction activities and 
must be available onsite during the entire construction phase. 

Project Applicant/ 
Project Sponsor/ 
Public Agency 

Prior to the start of construction, the lead 
agency shall review and approve a 
Construction Emission Management 
Plan to assure compliance with the 
various requirements in this mitigation 
measure. The lead agency shall inspect 
site to ensure compliance.  

1. South Coast AQMD/ 
Lead Agency or 
Other Public Agency 
with project oversight 

2. South Coast AQMD/ 
Lead Agency or 
Other Public Agency 
with project oversight 

3. Before the start of 
and during 
construction 
activities. 

MMAQ-2: A project applicant, project sponsor, or public agency, 
in cooperation with the construction contractors, will maintain 
vehicle and equipment maintenance records for the construction 
portion of the proposed project. All construction vehicles must be 
maintained in compliance with the manufacturer’s recommended 
maintenance schedule. A project applicant, project sponsor, or 
public agency will maintain their construction equipment and the 
construction contractor will be responsible for maintaining their 
equipment and maintenance records. All maintenance records for 
each facility and their construction contractor(s) will remain on-site 
for a period of at least two years from completion of construction. 

Project Applicant/ 
Project Sponsor/ 
Public Agency 

During construction, maintain a log 
documenting daily equipment usage 
including model year. The log will be 
made available on-site and provided 
upon request to the appropriate agency.  

1. South Coast AQMD/ 
Lead Agency or 
Other Public Agency 
with project oversight 

2. South Coast AQMD/ 
Lead Agency or 
Other Public Agency 
with project oversight 

3. Before the start of 
and during 
construction 
activities.  

 

  



Attachment 1 to the Governing Board Resolution  Findings, Statement of Overriding Conditions, and Mitigation, Monitoring, and Reporting Plan 
 

2022 AQMP Final Program EIR 61 November 2022 

TABLE A (continued) 
Mitigation, Monitoring, and Reporting Plan for the 2022 AQMP 

Implementation Requirement for Mitigation Measures 
Party Responsible 

for 
Implementation 

Monitoring Action 

1. Enforcement 
Agency 

2. Monitoring Agency 
3. Monitoring Phase 

Construction Air Quality (continued) 
MMAQ-3: A project applicant, project sponsor, or public agency 
and/or their construction contractor(s) will conduct a survey of the 
proposed project construction area(s) to assess whether the existing 
infrastructure can provide access to electricity, as available, within 
the facility or construction site, in order to operate electric on-site 
mobile equipment. For example, each project applicant, project 
sponsor, or public agency and/or their construction contractor(s) 
will assess the number of electrical welding receptacles available. 
 
Construction areas within the facility or construction site where 
electricity is and is not available must be clearly identified on a site 
plan. The use of non-electric onsite mobile equipment shall be 
prohibited in areas of the facility that are shown to have access to 
electricity. The use of electric on-site mobile equipment within 
these identified areas of the facility or construction site will be 
allowed. 
 
A project applicant, project sponsor, or public agency shall include 
in all construction contracts the requirement that the use of non-
electric on-site mobile equipment is prohibited in certain portions 
of the facility as identified on the site plan. A project applicant, 
project sponsor, or public agency shall maintain records that 
indicate the location within the facility or construction site where 
all electric and non-electric on-site mobile equipment are operated, 
if at all, for a period of at least two years from completion of 
construction. 

Project Applicant/ 
Project Sponsor/ 
Public Agency 

Prior to the start of construction, the lead 
agency shall review and approve a 
construction emission management plan 
that details where existing infrastructure 
can provide access to electricity, as 
available, within the facility or 
construction site, in order to operate 
electric on-site mobile equipment 
 
During construction, maintain a log 
documenting daily equipment usage. 
The log will be made available on-site 
and be provided upon request to the 
appropriate agency inspector/monitor. 

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. Before the start of and 
during construction 
activities. 
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TABLE A (continued) 
Mitigation, Monitoring, and Reporting Plan for the 2022 AQMP 

Implementation Requirement for Mitigation Measures 
Party Responsible 

for 
Implementation 

Monitoring Action 

1. Enforcement 
Agency 

2. Monitoring Agency 
3. Monitoring Phase 

Construction Air Quality (continued) 
MMAQ-4: A project applicant, project sponsor, or public agency 
and/or their construction contractor(s) shall evaluate the use of 
alternative fuels (renewable combustion fuels and hydrogen) for 
on-site mobile construction equipment prior to the commencement 
of construction activities, provided that suitable equipment is 
available for the activity. Equipment vendors shall be contacted to 
determine the commercial availability of alternative-fueled 
construction equipment. Priority should be given during the 
bidding process for contractors committing to use alternative-
fueled construction equipment. A list of equipment that can use 
alternative fuels, as well as those that cannot, will be maintained as 
part of the Construction Emissions Management Plan. 

Project Applicant/ 
Project Sponsor/ 
Public Agency 

Prior to the start of construction, the lead 
agency shall review and approve a 
construction emission management plan 
that details the availability of alternative 
fuels and the construction equipment 
that can use those fuels.  
 
During construction, maintain a log 
documenting daily equipment usage of 
alternative fuels. The log will be made 
available on-site and be provided upon 
request to the appropriate agency 
inspector/monitor 

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. Before the start of and 
during construction 
activities. 
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TABLE A (continued) 
Mitigation, Monitoring, and Reporting Plan for the 2022 AQMP 

Implementation Requirement for Mitigation Measures 
Party Responsible 

for 
Implementation 

Monitoring Action 

1. Enforcement 
Agency 

2. Monitoring Agency 
3. Monitoring Phase 

Construction Air Quality (continued) 
MMAQ-5: A project applicant, project sponsor, or public agency 
shall include in all construction contracts the requirement that all 
off-road diesel-powered construction equipment greater than 50 hp 
shall meet Tier 4 off-road emission standards at a minimum. In 
addition, if not already supplied with a factory-equipped diesel 
particulate filter, all construction equipment shall be outfitted with 
Best Available Control Technology (BACT) devices certified by 
CARB. Any emissions control device used by the contractor shall 
achieve emissions reductions that are no less than what could be 
achieved by a Level 3 diesel emissions control strategy for a 
similarly sized engine as defined by CARB regulations. In addition, 
construction equipment shall incorporate, where feasible, 
emissions savings technology such as hybrid drives and specific 
fuel economy standards. In the event that any equipment required 
under this mitigation measure is not available, the project 
proponent shall provide documentation as information becomes 
available. A project applicant, project sponsor, or public agency 
shall include a copy of each unit’s certified tier specification, 
BACT documentation, and CARB or South Coast AQMD 
operating permit as part of the Construction Emission Management 
Plan.  
 
A project applicant, project sponsor, or public agency shall also 
encourage construction contractors to apply for South Coast 
AQMD “SOON” funding incentives to help accelerate the clean-
up of off-road diesel vehicles, such as heavy duty construction 
equipment.  

Project Applicant/ 
Project Sponsor/ 
Public Agency 

During construction, maintain a log 
documenting daily equipment usage 
including the model year and applicable 
emissions control equipment. The log 
will be made available on-site and 
provided upon request to the appropriate 
agency inspector/monitor. 
 
The lead agency shall be provided with 
documentation of South Coast AQMD 
“SOON” funding incentive program 
application. (if applicable). 

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. Before the start of and 
during construction 
activities. 
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TABLE A (continued) 
Mitigation, Monitoring, and Reporting Plan for the 2022 AQMP 

Implementation Requirement for Mitigation Measures 
Party Responsible 

for 
Implementation 

Monitoring Action 

1. Enforcement 
Agency 

2. Monitoring Agency 
3. Monitoring Phase 

Construction Air Quality (continued) 
MMAQ-6: A project applicant, project sponsor, or public agency 
and/or their construction contractor(s) shall evaluate the 
availability of zero and near-zero emission on-road haul trucks 
prior to the commencement of construction activities, provided that 
suitable equipment is available for the activity. Equipment vendors 
shall be contacted to determine the commercial availability of zero 
and near-zero emission trucks. Priority should be given during the 
bidding process for contractors committing to use zero and near-
zero emission trucks.  

Project Applicant/ 
Project Sponsor/ 
Public Agency 

Prior to the start of construction, the lead 
agency shall review and approve a 
construction emission management plan 
that includes the availability of zero and 
near-zero emissions trucks.  
 
During construction, maintain a log 
documenting daily truck usage 
including the model year. The log will 
be made available on-site and provided 
upon request to the appropriate agency 
inspector/monitor. 

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. Before the start of and 
during construction 
activities. 

MMAQ-7: A project applicant, project sponsor, or public agency 
and/or their construction contractor(s) shall evaluate the 
availability of zero and near-zero emission construction equipment 
and the availability of electrical infrastructure prior to the 
commencement of construction activities. Equipment vendors shall 
be contacted to determine the commercial availability of zero and 
near-zero emission construction equipment. The infrastructure 
should be provided to support the use of such equipment, where 
feasible, including appropriately sized electric vehicle/equipment 
charging stations. Priority should be given during the bidding 
process for contractors committing to use zero and near-zero 
emission trucks.  

Project Applicant/ 
Project Sponsor/ 
Public Agency 

Prior to the start of construction, the lead 
agency shall review and approve a 
construction emission management plan 
that includes the availability of zero and 
near-zero emissions construction 
equipment.  
 
During construction, maintain a log 
documenting daily equipment usage 
including the model year. The log will 
be made available on-site and provided 
upon request to the appropriate agency 
inspector/monitor. 

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. Before the start of and 
during construction 
activities. 
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TABLE A (continued) 
Mitigation, Monitoring, and Reporting Plan for the 2022 AQMP 

Implementation Requirement for Mitigation Measures 
Party Responsible 

for 
Implementation 

Monitoring Action 

1. Enforcement 
Agency 

2. Monitoring Agency 
3. Monitoring Phase 

Construction Air Quality (continued) 
MMAQ-8: A project applicant, project sponsor, or public agency 
shall provide temporary traffic controls such as a flag person, 
during all phases of significant construction activity to maintain 
smooth traffic flow. 

Project Applicant/ 
Project Sponsor/ 
Public Agency 

Prior to the start of construction, the lead 
agency shall review and approve a 
construction emission management plan 
to ensure proper traffic management 
controls have been included.  
 
During construction, maintain a log 
documenting the use of traffic controls. 
The log will be made available on-site 
and provided upon request to the 
appropriate agency inspector/monitor. 

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. Before the start of and 
during construction 
activities. 

MMAQ-9: A project applicant, project sponsor, or public agency 
shall provide dedicated turn lanes for the movement of construction 
trucks and equipment on- and off-site, where applicable. 

Project Applicant/ 
Project Sponsor/ 
Public Agency 

Prior to the start of construction, the lead 
agency shall review and approve a 
construction emission management plan 
to ensure proper traffic management 
controls have been included.  
 
During construction, maintain a log 
documenting the use of traffic controls. 
The log will be made available on-site 
and provided upon request to the 
appropriate agency inspector/monitor. 

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. Before the start of and 
during construction 
activities. 
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TABLE A (continued) 
Mitigation, Monitoring, and Reporting Plan for the 2022 AQMP 

Implementation Requirement for Mitigation Measures 
Party Responsible 

for 
Implementation 

Monitoring Action 

1. Enforcement 
Agency 

2. Monitoring Agency 
3. Monitoring Phase 

Construction Air Quality (continued) 
MMAQ-10: A project applicant, project sponsor, or public agency 
shall re-route construction trucks away from congested streets or 
sensitive receptor areas using trailblazer signs, where applicable. 
Truck routes shall be provided to all construction workers prior to 
the beginning of construction activities. 

Project Applicant/ 
Project Sponsor/ 
Public Agency 

Prior to the start of construction, the lead 
agency shall review and approve a 
construction emission management plan 
to ensure proper traffic management 
controls have been included.  
 
During construction, maintain a log 
documenting the use of traffic controls. 
The log will be made available on-site 
and provided upon request to the 
appropriate agency inspector/monitor. 

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. Before the start of and 
during construction 
activities. 

MMAQ-11: A project applicant, project sponsor, or public agency 
shall coordinate with their local city to improve traffic flow by 
signal synchronization in the area near the construction site. The 
check-in point for trucks will be inside the project area and shall be 
identified and provided to truck drivers prior to the beginning of 
construction activities. 

Project Applicant/ 
Project Sponsor/ 
Public Agency 

Prior to the start of construction, the lead 
agency shall review and approve a 
construction emission management plan 
to ensure proper traffic management 
controls have been included.  
 
During construction, maintain a log 
documenting the use of traffic controls. 
The log will be made available on-site 
and provided upon request to the 
appropriate agency inspector/monitor. 

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. Before the start of and 
during construction 
activities. 
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TABLE A (continued) 
Mitigation, Monitoring, and Reporting Plan for the 2022 AQMP 

Implementation Requirement for Mitigation Measures 
Party Responsible 

for 
Implementation 

Monitoring Action 

1. Enforcement 
Agency 

2. Monitoring Agency 
3. Monitoring Phase 

Construction Air Quality (continued) 
MMAQ-12: A project applicant, project sponsor, or public agency 
shall identify routes for on-site vehicle traffic as far away from 
sensitive receptor areas as possible, where applicable. On-site 
vehicle routes shall be provided to all construction workers prior to 
the beginning of construction activities. 

Project Applicant/ 
Project Sponsor/ 
Public Agency 

Prior to the start of construction, the lead 
agency shall review and approve a 
construction emission management plan 
to ensure proper traffic management 
controls have been included.  
 
During construction, maintain a log 
documenting the use of traffic controls. 
The log will be made available on-site 
and provided upon request to the 
appropriate agency inspector/monitor. 

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. Before the start of and 
during construction 
activities. 

MMAQ-13: A project applicant, project sponsor, or public agency 
shall coordinate with the construction contractor to site truck 
parking areas onsite or at some designated location off-site that 
avoids parking in residential or other sensitive land use areas. The 
parking locations shall be identified and provided to truck drivers 
prior to the commencement of construction activities.  

Project Applicant/ 
Project Sponsor/ 
Public Agency 

Prior to the start of construction, the lead 
agency shall review and approve a 
construction emission management plan 
to ensure proper traffic management 
controls have been included.  
 
During construction, maintain a log 
documenting the use of traffic controls. 
The log will be made available on-site 
and provided upon request to the 
appropriate agency inspector/monitor. 

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. Before the start of and 
during construction 
activities. 
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TABLE A (continued) 
Mitigation, Monitoring, and Reporting Plan for the 2022 AQMP 

Implementation Requirement for Mitigation Measures 
Party Responsible 

for 
Implementation 

Monitoring Action 

1. Enforcement 
Agency 

2. Monitoring Agency 
3. Monitoring Phase 

Construction Air Quality (continued) 
MMAQ-14: A project applicant, project sponsor, or public agency 
shall route construction trucks away from sensitive receptor 
locations, including the entrances and exits to the project site, 
where applicable. Truck routes shall be provided to all construction 
workers prior to the beginning of construction activities. 

Project Applicant/ 
Project Sponsor/ 
Public Agency 

Prior to the start of construction, the lead 
agency shall review and approve a 
construction emission management plan 
to ensure proper traffic management 
controls have been included.  
 
During construction, maintain a log 
documenting the use of traffic controls. 
The log will be made available on-site 
and provided upon request to the 
appropriate agency inspector/monitor. 

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. Before the start of and 
during construction 
activities. 

MMAQ-15: A project applicant, project sponsor, or public agency 
shall ensure that drivers understand that traffic speeds on all 
unpaved roads will be limited to 15 mph or less. In addition, a 
project applicant, project sponsor, or public agency shall post signs 
on all unpaved roads indicating a speed limit of 15 mph or less. 

Project Applicant/ 
Project Sponsor/ 
Public Agency 

Prior to the start of construction, the lead 
agency shall review and approve a 
construction emission management plan 
to assure compliance with speed limit 
requirements. The lead agency shall 
inspect site to ensure proper signage is 
posted.  

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. Before the start of 
construction activities. 
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TABLE A (continued) 
Mitigation, Monitoring, and Reporting Plan for the 2022 AQMP 

Implementation Requirement for Mitigation Measures 
Party Responsible 

for 
Implementation 

Monitoring Action 

1. Enforcement 
Agency 

2. Monitoring Agency 
3. Monitoring Phase 

Construction Air Quality (continued) 
MMAQ-16: A project applicant, project sponsor, or public agency 
shall enter into a contract that notifies all vendors and construction 
contractors that during deliveries, truck idling time will be limited 
to no longer than five minutes or another time-frame as allowed by 
the California Code of Regulations, Title 13 Section 2485 - 
CARB’s Airborne Toxic Control Measure to Limit Diesel-Fueled 
Commercial Motor Vehicle Idling. For any delivery that is 
expected to take longer than five minutes, each project applicant, 
project sponsor, or public agency will require the truck’s operator 
to shut off the engine. A project applicant, project sponsor, or 
public agency will notify the vendors of these idling requirements 
at the time that the purchase order is issued and again when trucks 
enter the gates of the facility. To further ensure that drivers 
understand the truck idling requirement, each project applicant, 
project sponsor, or public agency shall post signs at each facility 
entry gates stating idling longer than five minutes is not permitted. 

Project Applicant/ 
Project Sponsor/ 
Public Agency 

Prior to the start of construction, the lead 
agency shall review and approve a 
construction emission management plan 
to ensure compliance with idling 
requirements. The lead agency shall 
inspect site to ensure proper signage is 
posted.  

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. Before the start of and 
during construction 
activities. 
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TABLE A (continued) 
Mitigation, Monitoring, and Reporting Plan for the 2022 AQMP 

Implementation Requirement for Mitigation Measures 
Party Responsible 

for 
Implementation 

Monitoring Action 

1. Enforcement 
Agency 

2. Monitoring Agency 
3. Monitoring Phase 

Construction Air Quality (continued) 
MMAQ-17: A project applicant, project sponsor, or public agency 
shall schedule construction activities that affect traffic flow on the 
arterial system to occur during off-peak hours to the greatest extent 
practicable. 

Project Applicant/ 
Project Sponsor/ 
Public Agency 

Prior to the start of construction, the lead 
agency shall review and approve a 
construction emission management plan 
to ensure that proper traffic management 
controls, including scheduling of 
construction activities that affect traffic 
flow during off-peak hours, have been 
included.  
 
During construction, maintain a log 
documenting the use of traffic controls. 
The log will be made available on-site 
and provided upon request to the 
appropriate agency inspector/monitor. 

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. Before the start of and 
during construction 
activities. 

MMAQ-18: If and when winds speeds exceed 25 mph, each project 
applicant, project sponsor, or public agency shall suspend all 
excavating and grading activities and shall record the date and time 
when the use of construction equipment associated with these 
construction activities are suspended. This log shall be maintained 
on-site for a period of at least two years from completion of 
construction. 

Project Applicant/ 
Project Sponsor/ 
Public Agency 

Prior to the start of construction, the lead 
agency shall review and approve a 
construction emission management plan 
to ensure that applicable excavation and 
grading suspension scenarios are 
included.  
 
During construction, maintain a log 
detailing any suspension of construction 
activities. The log will be made 
available on-site and provided upon 
request to the appropriate agency 
inspector/monitor. 

1. South Coast 
AQMD/Lead Agency or 
Other Public Agency 
with project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. Before the start of and 
during construction 
activities. 
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TABLE A (continued) 
Mitigation, Monitoring, and Reporting Plan for the 2022 AQMP 

Implementation Requirement for Mitigation Measures 
Party Responsible 

for 
Implementation 

Monitoring Action 

1. Enforcement 
Agency 

2. Monitoring Agency 
3. Monitoring Phase 

Construction Air Quality (continued) 
MMAQ-19: If and when any first stage smog alert occurs, each 
project applicant, project sponsor, or public agency shall record the 
date and time of each alert, shall suspend all construction activities 
that generate emissions, and shall record the date and time when 
the use of construction equipment and construction activities are 
suspended. This log shall be maintained on-site for a period of at 
least two years from completion of construction. 

Project Applicant/ 
Project Sponsor/ 
Public Agency 

Prior to the start of construction, the lead 
agency shall review and approve a 
construction emission management plan 
to ensure that applicable construction 
suspension scenarios are included.  
 
During construction, maintain a log 
documenting the use of traffic controls. 
The log will be made available on-site 
and provided upon request to the 
appropriate agency inspector/monitor. 

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. Before the start of and 
during construction 
activities. 

MMAQ-20: A project applicant, project sponsor, or public agency 
shall coordinate with the construction contractor to site parking 
areas to minimize interference with roadway traffic. The parking 
locations shall be identified and provided to construction workers 
prior to the commencement of construction activities.  

Project Applicant/ 
Project Sponsor/ 
Public Agency 

Prior to the start of construction, the lead 
agency shall review and approve of the 
location of site parking areas to 
minimize interference with roadway 
traffic.  

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. Before the start 
construction activities. 
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TABLE A (continued) 
Mitigation, Monitoring, and Reporting Plan for the 2022 AQMP 

Implementation Requirement for Mitigation Measures 
Party Responsible 

for 
Implementation 

Monitoring Action 

1. Enforcement 
Agency 

2. Monitoring Agency 
3. Monitoring Phase 

Construction Air Quality (continued) 
MMAQ-21: A project applicant, project sponsor, or public agency 
shall include in all construction contracts the requirement to cover 
all haul trucks delivering or hauling away dirt, sand, soil, or other 
loose materials. 

Project Applicant/ 
Project Sponsor/ 
Public Agency 

Prior to the start of construction, the lead 
agency shall review and approve a 
construction emission management plan 
that details truck covering requirements.  
 
During construction, maintain a log 
documenting the import or export of 
dirt, sand, soil, or other loose materials. 
The log will be made available on-site 
and provided upon request to the 
appropriate agency inspector/monitor 

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. Before the start of and 
during construction 
activities. 

MMAQ-22: A project applicant, project sponsor, or public agency 
shall require the construction contractor to install and use wheel 
washers where vehicles travel on dirt roads and enter and exit the 
construction site onto paved roads or wash off trucks and any 
equipment leaving the site for each trip to prevent drag-out. 

Project Applicant/ 
Project Sponsor/ 
Public Agency 

Prior to the start of construction, the lead 
agency shall review and approve a 
construction emission management plan 
that details truck entrance/exiting 
procedures.  
 
During construction, maintain a log 
detailing trucks entering/exiting the site. 
The log will be made available on-site 
and provided upon request to the 
appropriate agency inspector/monitor.  

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. Before the start of and 
during construction 
activities. 
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TABLE A (continued) 
Mitigation, Monitoring, and Reporting Plan for the 2022 AQMP 

Implementation Requirement for Mitigation Measures 
Party Responsible 

for 
Implementation 

Monitoring Action 

1. Enforcement 
Agency 

2. Monitoring Agency 
3. Monitoring Phase 

Construction Air Quality (continued) 
MMAQ-23: A project applicant, project sponsor, or public agency 
shall require the construction contractor to apply non-toxic soil 
stabilizers according to manufacturers’ specifications to all inactive 
construction areas (e.g., previously graded areas inactive for ten 
days or more). 

Project Applicant/ 
Project Sponsor/ 
Public Agency 

Prior to the start of construction, the lead 
agency shall review and approve a 
construction emission management plan 
that details the usage of soil stabilizers.  
 
During construction, maintain a log 
detailing soil stabilizer application. The 
log will be made available on-site and 
provided upon request to the appropriate 
agency inspector/monitor 

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. Before the start of and 
during construction 
activities. 

MMAQ-24: A project applicant, project sponsor, or public agency 
shall require the construction contractor to replace ground cover in 
disturbed areas as quickly as possible to minimize dust, where 
applicable. 

Project Applicant/ 
Project Sponsor/ 
Public Agency 

Prior to the start of construction, the lead 
agency shall review and approve a 
construction emission management plan 
that details ground covering 
requirements, where applicable.  
 
After construction, the lead agency shall 
inspect the re-vegetated disturbed soil 
areas of the site.  

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. Before the start of and 
following construction 
activities. 
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TABLE A (continued) 
Mitigation, Monitoring, and Reporting Plan for the 2022 AQMP 

Implementation Requirement for Mitigation Measures Party Responsible for 
Implementation Monitoring Action 

1. Enforcement 
Agency 

2. Monitoring Agency 
3. Monitoring Phase 

Air Quality (concluded) 
MMAQ-25: A project applicant, project sponsor, or public 
agency shall require the construction contractor to pave road 
and road shoulders, where applicable. 

Project Applicant/ 
Project Sponsor/ 
Public Agency 

Prior to the start of construction, the 
lead agency shall review and 
approve a construction emission 
management plan that details paving 
requirements, where applicable.  
 
After construction, the lead agency 
shall inspect the paved areas.  

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. Before the start of and 
following construction 
activities. 

MMAQ-26: A project applicant, project sponsor, or public 
agency shall require the construction contractor to sweep 
streets at the end of the day using sweepers compliant with 
South Coast AQMD Rules 1186 and 1186.1 if visible soil is 
carried onto adjacent public paved roads. In the event that 
water sweepers are used, each project applicant, project 
sponsor, or public agency shall recommend the construction 
contractor to use reclaimed water. 

Project Applicant/ 
Project Sponsor/ 
Public Agency 

Prior to the start of construction, the 
lead agency shall review and approve 
a construction emission management 
plan that details sweeping 
requirements applicable.  
 
During construction, maintain a log 
detailing sweeping activities. The log 
will be made available on-site and be 
provided upon request to the 
appropriate agency 
inspector/monitor.  

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. Before the start of 
and during construction 
activities. 
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TABLE A (continued) 
Mitigation, Monitoring, and Reporting Plan for the 2022 AQMP 

Implementation Requirement for Mitigation Measures Party Responsible for 
Implementation Monitoring Action 

1. Enforcement 
Agency 

2. Monitoring Agency 
3. Monitoring Phase 

Energy  
MME-1:  A project applicant, project sponsor, or public 
agency shall provide to the lead agency documentation for 
approval of incentives to encourage the use of energy efficient 
equipment and vehicles and promote energy conservation 
prior to the beginning of project operation of electricity 
generation.  

Project Applicant/ 
Project Sponsor/ 
Public Agency 

The lead agency shall approve, as 
appropriate and adequate, any 
necessary documentation of 
incentives to encourage energy 
efficiency and conservation. 

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. During the 
environmental review 
process and throughout 
implementation of the 
2022 AQMP. 

MME-2:  To the extent allowed by state and federal law, 
electricity generating utilities within the jurisdiction of the 
South Coast AQMD can and should increase capacity of 
existing transmission lines to meet forecast electricity demand 
that supports sustainable growth, where feasible and 
appropriate in coordination with local planning agencies. 

Electric Utilities Local planning agencies shall 
maintain communications with 
electricity generating utilities to 
accurately forecast future electricity 
demand. 

1. Electricity Utilities  
2. South Coast 
AQMD/ Lead 
Agency or Other 
Public Agency with 
project oversight/ 
Electricity Utilities  
3. During the 
environmental 
review process and 
before the start of 
construction.  
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TABLE A (continued) 
Mitigation, Monitoring, and Reporting Plan for the 2022 AQMP 

Implementation Requirement for Mitigation Measures Party Responsible for 
Implementation Monitoring Action 

4. Enforcement 
Agency 

5. Monitoring Agency 
6. Monitoring Phase 

Energy (continued) 
MME-3: The project applicant, project sponsor, or public 
agency shall submit projected electricity calculations to the 
local electricity provider for any project anticipated to require 
substantial electricity consumption. Such electricity 
calculations can and should be used by the local electricity 
provider when forecasting future electricity demand. Any 
infrastructure improvements necessary should be completed 
according to the specifications of the electricity provider. 

Project Applicant/ 
Project Sponsor/ 
Public Agency 
Electric Utilities 

When forecasting future electricity 
demand and/or infrastructure 
improvements, electricity utilities 
should consider the effects of local 
projects on future energy demand. 

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project 
oversight/Electricity 
Utilities 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight/ 
Electricity Utilities 
3. During the 
environmental review 
process and before the 
start of construction 

MME-4: The project applicant, project sponsor, or public 
agency shall include energy analyses in environmental 
documentation with the goal of conserving energy through the 
wise and efficient use of energy. These analyses should be 
provided in the applicable CEQA documents, when required. 

Project Applicant/ 
Project Sponsor/ 
Public Agency 

The lead agency shall carefully 
evaluate the adequacy of any 
required energy analyses and make a 
determination that all feasible energy 
conservation goals are identified. 

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
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TABLE A (continued) 
Mitigation, Monitoring, and Reporting Plan for the 2022 AQMP 

Implementation Requirement for Mitigation Measures Party Responsible for 
Implementation Monitoring Action 

1. Enforcement 
Agency 

2. Monitoring Agency 
3. Monitoring Phase 

Energy (continued) 
MME-5: The project applicant, project sponsor, or public 
agency shall evaluate the potential for reducing peak energy 
demand by encouraging charging of electrical vehicles and 
other mobile sources during off-peak hours.  

Project Applicant/ 
Project Sponsor/ 
Public Agency 

The lead agency shall carefully 
evaluate the adequacy of any 
required energy analyses that 
encourage charging electric vehicles 
and other mobile sources during off-
peak hours. 

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. During the 
environmental review 
process. 

MME-6: The project applicant, project sponsor, or public 
agency shall evaluate the potential for reducing peak energy 
demand by encouraging the use of catenary or way-side 
electrical systems developed for transportation systems to 
operate during off-peak hours.  

Project Applicant/ 
Project Sponsor/ 
Public Agency 

The lead agency shall carefully 
evaluate the adequacy of any 
required energy analyses that 
encourage using catenary or way-
side electrical systems developed for 
transportation systems to operate 
during off-peak hours. 

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. During the 
environmental review 
process. 
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TABLE A (continued) 
Mitigation, Monitoring, and Reporting Plan for the 2022 AQMP 

Implementation Requirement for Mitigation Measures 
Party Responsible 

for 
Implementation 

Monitoring Action 

1. Enforcement 
Agency 

2. Monitoring Agency 
3. Monitoring Phase 

Energy (continued) 
MME-7: The project applicant, project sponsor, or public agency 
shall evaluate the potential for reducing peak energy demand by 
encouraging the use of electrified stationary sources during off-
peak hours.  

Project Applicant/ 
Project Sponsor/ 
Public Agency 

The lead agency shall carefully evaluate 
the adequacy of any required energy 
analyses that encourage using electrified 
stationary sources during off-peak 
hours. 

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. During the 
environmental review 
process. 

MME-8: The project applicant, project sponsor, or public agency 
shall evaluate the potential for using renewable gas, where 
available and feasible, including biofuel landfill gas and gas from 
renewable fuels projects.  

Project Applicant/ 
Project Sponsor/ 
Public Agency 

The lead agency shall carefully evaluate 
the availability of renewable gas for any 
project that could use natural gas.  

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. During the 
environmental review 
process. 
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TABLE A (continued) 
Mitigation, Monitoring, and Reporting Plan for the 2022 AQMP 

Implementation Requirement for Mitigation Measures 
Party Responsible 

for 
Implementation 

Monitoring Action 

1. Enforcement 
Agency 

2. Monitoring Agency 
3. Monitoring Phase 

Energy (continued) 
MME-9: The project applicant, project sponsor, or public agency 
shall submit projected natural gas calculations to the local gas 
company for any project anticipated to require substantial natural 
gas consumption. Such natural gas calculations can and should be 
used by the local gas provider when forecasting future natural gas 
demand. Any infrastructure improvements necessary should be 
completed according to the specifications of the natural gas 
provider. 

Project Applicant/ 
Project Sponsor/ 
Public Agency 
Gas Utilities 

When forecasting future natural gas 
demand and/or infrastructure 
improvements, natural gas utilities 
should consider the effects of local 
projects on future energy demand. 

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight/Gas 
Utilities 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight/ Gas 
Utilities 
3. During the 
environmental review 
process and before the 
start of construction 

MME-10: A project applicant, project sponsor, or public agency 
shall provide to the lead agency documentation for approval of 
incentives to encourage the use of energy efficient equipment and 
vehicles and promote energy conservation prior to the beginning of 
project operation for hydrogen production.  

Project Applicant/ 
Project Sponsor/ 
Public Agency 

The lead agency shall approve, as 
appropriate and adequate, any necessary 
documentation of incentives to 
encourage energy efficiency and 
conservation. 

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. During the 
environmental review 
process and throughout 
implementation of the 
2022 AQMP. 
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TABLE A (continued) 
Mitigation, Monitoring, and Reporting Plan for the 2022 AQMP 

Implementation Requirement for Mitigation Measures 
Party Responsible 

for 
Implementation 

Monitoring Action 

1. Enforcement 
Agency 

2. Monitoring Agency 
3. Monitoring Phase 

Energy (concluded) 
MME-11: A project applicant, project sponsor, or public agency 
shall encourage projects that provide energy to locate in areas 
where existing infrastructure (e.g., pipelines) currently exists to 
minimize distance required to transport energy resources and 
reduce energy impacts.   

Project Applicant/ 
Project Sponsor/ 
Public Agency 

When forecasting future energy demand 
and/or infrastructure improvements, 
utilities should consider the effects and 
location of local projects on future 
energy demand. 

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. During the 
environmental review 
process and before the 
start of construction 

MME-12: A project applicant, project sponsor, or public agency 
shall provide to the lead agency documentation that the location of 
any new hydrogen plant is in an area where hydrogen can be 
delivered efficiently to the end user(s).  

Project Applicant/ 
Project Sponsor/ 
Public Agency 

The lead agency shall carefully evaluate 
the adequacy of infrastructure to support 
hydrogen production and distribution as 
part of the permitting process. 

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. During the 
environmental review 
process and before the 
start of construction 
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TABLE A (continued) 
Mitigation, Monitoring, and Reporting Plan for the 2022 AQMP 

Implementation Requirement for Mitigation Measures 
Party Responsible 

for 
Implementation 

Monitoring Action 

1. Enforcement 
Agency 

2. Monitoring Agency 
3. Monitoring Phase 

Hazards and Hazardous Materials 
MMHZ-1: The project applicant, project sponsor, or public agency 
shall ensure that the aqueous ammonia used in air pollution control 
equipment is less than 19 percent ammonia by weight. 

Project Applicant/ 
Project Sponsor/ 
Public Agency 

The lead agency shall carefully evaluate 
projects and require the use of aqueous 
ammonia used in air pollution control 
equipment to be 19 percent ammonia by 
weight or less.  

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. Before operation 
begins 

MMHZ-2: The project applicant, project sponsor, or public agency 
shall ensure that tank level monitors, temperature and pressure 
monitors, leak monitoring and detection systems, alarms, check 
valves, and emergency block valves are installed on all applicable 
equipment (e.g., LNG tanks) 

Project Applicant/ 
Project Sponsor/ 
Public Agency 

The lead agency shall coordinate with 
local fire departments to ensure that tank 
level monitors, temperature and pressure 
monitors, leaking monitors, alarms, 
valves, and emergency block valves 
have been installed, if necessary, before 
giving final approval of the project. 

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. Before operation 
begins. 

MMHZ-3: The project applicant, project sponsor, or public agency 
shall ensure the installation of secondary containment (e.g., berms) 
for LNG tanks, and other tanks storing hazardous materials, as 
applicable. 

Project Applicant/ 
Project Sponsor/ 
Public Agency 

The lead agency shall coordinate with 
local fire departments to ensure that 
secondary containment has been 
installed before giving final approval of 
the project. 

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast 
AQMD/Lead Agency or 
Other Public Agency 
with project oversight 
3. Before operation 
begins 
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TABLE A (continued) 
Mitigation, Monitoring, and Reporting Plan for the 2022 AQMP 

Implementation Requirement for Mitigation Measures 
Party Responsible 

for 
Implementation 

Monitoring Action 

1. Enforcement 
Agency 

2. Monitoring Agency 
3. Monitoring Phase 

Hazards and Hazardous Materials (continued) 
MMHZ-4: The project applicant, project sponsor, or public agency 
shall ensure the installation of a grating-covered trench or other 
form of secondary containment to contain potential spills from 
tanker trucks during the transfer of aqueous ammonia from the 
delivery truck to the storage tank. 

Project Applicant/ 
Project Sponsor/ 
Public Agency 

The lead agency shall coordinate with 
local fire departments to ensure that 
appropriate secondary containment has 
been installed before giving final 
approval of the project. 

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. Before operation 
begins 

MMHZ-5: The project applicant, project sponsor, or public agency 
shall ensure the ammonia truck loading/unlading area is equipped 
with an underground gravity drain that flows to an onsite retention 
basin/containment area that provides sufficient ammonia dilution 
to minimize the potential offsite hazards impacts in the event of an 
accidental release during the transfer of aqueous ammonia.  

Project Applicant/ 
Project Sponsor/ 
Public Agency 

The lead agency shall coordinate with 
local fire departments to ensure that 
appropriate secondary containment has 
been installed before giving final 
approval of the project. 

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. Before operation 
begins 
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TABLE A (continued) 
Mitigation, Monitoring, and Reporting Plan for the 2022 AQMP 

Implementation Requirement for Mitigation Measures 
Party Responsible 

for 
Implementation 

Monitoring Action 

1. Enforcement 
Agency 

2. Monitoring Agency 
3. Monitoring Phase 

Hazards and Hazardous Materials (continued) 
MMHZ-6: The project applicant, project sponsor, or public agency 
shall ensure the installation of tertiary containment that is capable 
of evacuating 110 percent of the storage tank volume from the 
secondary containment area.  

Project Applicant/ 
Project Sponsor/ 
Public Agency 

The lead agency shall coordinate with 
local fire departments to ensure that 
appropriate tertiary containment has 
been installed before giving final 
approval of the project. 

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. Before operation 
begins 

MMHZ-7: The project applicant, project sponsor, or public agency 
shall add consumer warning requirements for all flammable and 
extremely flammable products. 

Project Applicant/ 
Project Sponsor/ 
Public Agency 

The lead agency shall coordinate with 
local fire departments or hazmat 
departments, as appropriate, to develop 
appropriate warnings and locations of 
warning labels. 

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. During the 
environmental review 
process and before 
consumer products are 
sold.. 
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TABLE A (continued) 
Mitigation, Monitoring, and Reporting Plan for the 2022 AQMP 

Implementation Requirement for Mitigation Measures 
Party Responsible 

for 
Implementation 

Monitoring Action 

1. Enforcement 
Agency 

2. Monitoring Agency 
3. Monitoring Phase 

Hazards and Hazardous Materials (concluded) 
MMHZ-8:The project applicant, project sponsor, or public agency 
shall add requirements to conduct a public education and outreach 
program in joint cooperation with local fire departments regarding 
flammable and extremely flammable products that may be included 
in reformulated products, especially for reformulated consumer 
paint thinners and multi-purpose solvents. 

Project Applicant/ 
Project Sponsor/ 
Public Agency 

The lead agency shall coordinate with 
local fire departments or school districts, 
as appropriate, to develop appropriate 
education campaigns and outreach 
programs regarding the flammability of 
consumer paint thinners and solvents. 

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. During the 
environmental review 
process and throughout 
the implementation of 
the 2022 AQMP. 

Hydrology and Water Quality Impacts 
MMHWQ-1: The project applicant, project sponsor, or public 
agency shall work with local water agencies to continue to evaluate 
future water demand and establish the necessary supply and 
infrastructure to meet that demand, as documented in their Urban 
Water Management Plans. 

Local Water 
Agencies 

Local water agencies within South Coast 
AQMD’s jurisdiction shall coordinate 
with local public agencies, to the extent 
allowed by state and federal law, with 
regard to forecasting future water 
demand and providing the necessary 
water supply infrastructure to meet 
forecast demand. 

1. Local Water Agencies 
2. Local Water Agencies 
3. During the 
environmental review 
process and throughout 
implementation of the 
2022 AQMP. 
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TABLE A (continued) 
Mitigation, Monitoring, and Reporting Plan for the 2022 AQMP 

Implementation Requirement for Mitigation Measures 
Party Responsible 

for 
Implementation 

Monitoring Action 

1. Enforcement 
Agency 

2. Monitoring Agency 
3. Monitoring Phase 

Hydrology and Water Quality Impacts (continued) 
MMHWQ-2: The project applicant, project sponsor, or public 
agency shall coordinate with the local water provider to ensure that 
existing or planned water supply and water conveyance facilities 
are capable of meeting water demand/pressure requirements. In 
accordance with California law, a Water Supply Assessment shall 
be required for projects that meet the size requirements specified in 
the regulations. In coordination with the local water provider, each 
project sponsor shall identify specific on- and off-site 
improvements needed to ensure that impacts related to water 
supply and conveyance demand/pressure requirements are 
addressed prior to issuance of a certificate of occupancy. Water 
supply and conveyance demand/pressure clearance from the local 
water provider shall be required at the time that a water connection 
permit application is submitted. 

Project Applicant/ 
Project Sponsor/ 
Public Agency 

The lead agency shall coordinate with 
local water providers to ensure that 
existing or planned water supply and 
water conveyance facilities are capable 
of meeting water demand/pressure 
requirements before giving final 
approval of the project. 

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. During the 
environmental review 
process and before the 
start of construction 

MMHWQ-3: The project applicant, project sponsor, or public 
agency shall implement water conservation measures and use 
recycled water for appropriate end uses. 

Project Applicant/ 
Project Sponsor/ 
Public Agency 

The lead agency shall approve, as 
appropriate and adequate, any necessary 
documentation of incentives to 
encourage water conservation measures 
and recycled water use. 

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. During the 
environmental review 
process and before the 
start of construction. 
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TABLE A (continued) 
Mitigation, Monitoring, and Reporting Plan for the 2022 AQMP 

Implementation Requirement for Mitigation Measures 
Party Responsible 

for 
Implementation 

Monitoring Action 

1. Enforcement 
Agency 

2. Monitoring Agency 
3. Monitoring Phase 

Hydrology and Water Quality Impacts (concluded) 
MMHWQ-4: The project applicant, project sponsor, or public 
agency shall consult with the local water provider to identify 
feasible and reasonable measures to reduce water consumption. 

Project Applicant/ 
Project Sponsor/ 
Public Agency 

The lead agency shall carefully 
coordinate with local water providers to 
evaluate the adequacy of any required 
measures to reduce water consumption. 

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. During the 
environmental review 
process and before the 
start of construction. 

MMHWQ-5: The project applicant, project sponsor, or public 
agency shall review and evaluate the options for reusing 
wastewater generated on-site, in lieu of discharge, where applicable 
and feasible.  

Project Applicant/ 
Project Sponsor/ 
Public Agency 

The lead agency shall coordinate with 
local wastewater treatment to evaluate 
the availability of options for reusing 
and recycling wastewater.  

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. During the 
environmental review 
process and before the 
start of construction. 
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TABLE A (continued) 
Mitigation, Monitoring, and Reporting Plan for the 2022 AQMP 

Implementation Requirement for Mitigation Measures 
Party Responsible 

for 
Implementation 

Monitoring Action 

1. Enforcement 
Agency 

2. Monitoring Agency 
3. Monitoring Phase 

Noise 
MMNS-1: The project applicant, project sponsor, or public agency 
shall install temporary noise barriers to protect sensitive receptors 
from excessive noise levels during construction activities, where 
noise impacts are determined to exceed local noise ordinances. 

Project Applicant/ 
Project Sponsor/ 
Public Agency 

Prior to the start of construction, the lead 
agency shall review and approve a 
construction management plan that 
details all applicable noise suppression 
requirements to be followed. 

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. During the 
environmental review 
process and before the 
start of construction. 

MMNS-2: The project applicant, project sponsor, or public agency 
shall schedule construction activities consistent with the allowable 
hours pursuant to applicable general plan noise element or noise 
ordinance. Noise-generating construction activities (including 
truck deliveries, pile driving, and blasting) shall be limited to the 
least noise-sensitive times of day (e.g., weekdays during the 
daytime hours) for projects near sensitive receptors. Where 
construction activities are authorized outside the limits established 
by the noise element of the general plan or noise ordinance, the 
project applicant, project sponsor, or public agency shall notify 
affected sensitive noise receptors and all parties who will 
experience noise levels in excess of the allowable limits for the 
specified land use of the level of exceedance and duration of 
exceedance and provide a list of protective measures that can be 
undertaken by the individual, including temporary relocation or use 
of hearing protective devices. 

Project Applicant/ 
Project Sponsor/ 
Public Agency 

Prior to the start of construction, the lead 
agency shall review and approve a 
construction management plan that 
details all applicable noise suppression 
requirements to be followed. 

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. During the 
environmental review 
process and before the 
start of construction. 
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TABLE A (continued) 
Mitigation, Monitoring, and Reporting Plan for the 2022 AQMP 

Implementation Requirement for Mitigation Measures 
Party Responsible 

for 
Implementation 

Monitoring Action 

1. Enforcement 
Agency 

2. Monitoring Agency 
3. Monitoring Phase 

Noise (continued) 
MMNS-3: The project applicant, project sponsor, or public agency 
shall prohibit idling for construction equipment to the minimum 
time possible near sensitive receptors, but in no case longer than 
five minutes per the requirements of California Code of 
Regulations, Title 13 Section 2485 - CARB’s Airborne Toxic 
Control Measure to Limit Diesel-Fueled Commercial Motor 
Vehicle Idling. 

Project Applicant/ 
Project Sponsor/ 
Public Agency 

Prior to the start of construction, the lead 
agency shall review and approve a 
construction management plan that 
details all applicable noise suppression 
requirements to be followed to minimize 
impacts to sensitive receptors. 

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. During the 
environmental review 
process and before the 
start of construction. 

MMNS-4: The project applicant, project sponsor, or public agency 
shall post procedures and phone numbers at the construction site 
for notifying the Lead Agency staff, local Police Department, and 
construction contractor (during regular construction hours and off-
hours), along with permitted construction days and hours, 
complaint procedures, and who to notify in the event of a problem. 

Project Applicant/ 
Project Sponsor/ 
Public Agency 

Prior to the start of construction, the lead 
agency shall review and approve a 
construction management plan that 
details all applicable noise suppression 
requirements to be followed. 

1. South Coast 
AQMD/Lead Agency or 
Other Public Agency 
with project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. Prior to and during 
construction activities. 
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TABLE A (continued) 
Mitigation, Monitoring, and Reporting Plan for the 2022 AQMP 

Implementation Requirement for Mitigation Measures 
Party Responsible 

for 
Implementation 

Monitoring Action 

1. Enforcement 
Agency 

2. Monitoring Agency 
3. Monitoring Phase 

Noise (continued) 
MMNS-5: The project applicant, project sponsor, or public agency 
shall notify neighbors and occupants within 300 feet of the project 
construction area at least 30 days in advance of anticipated times 
when noise levels are expected to exceed limits established in the 
noise element of the general plan or noise ordinance. 

Project Applicant/ 
Project Sponsor/ 
Public Agency 

The lead agency shall notify neighbors 
and occupants within 300 feet of the 
project construction area at least 30 days 
in advance of anticipated times when 
noise levels are expected to exceed 
limits established in the noise element of 
the general plan or noise ordinance. 

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. Before the start of 
construction. 

MMNS-6: The project applicant, project sponsor, or public agency 
shall hold a preconstruction meeting with the job inspectors and the 
general contractor/onsite project manager to confirm that noise 
measures and practices (including construction hours, 
neighborhood notification, posted signs, truck parking and idling, 
etc.) are completed. 

Project Applicant/ 
Project Sponsor/ 
Public Agency 

The project applicant/sponsor shall hold 
a preconstruction meeting with the job 
inspectors and the general 
contractor/onsite project manager to 
confirm that noise measures and 
practices (including construction hours, 
neighborhood notification, posted signs, 
etc.) are completed. 

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. Prior to construction. 

MMNS-7: The project applicant, project sponsor, or public agency 
shall designate an on-site construction compliance and 
enforcement manager for the project. 

Project Applicant/ 
Project Sponsor/ 
Public Agency 

Prior to the start of construction, the lead 
agency shall review and approve a 
construction management plan that 
designates the on-site construction 
complaint and enforcement manager for 
the project. 

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. Prior to construction. 
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TABLE A (continued) 
Mitigation, Monitoring, and Reporting Plan for the 2022 AQMP 

Implementation Requirement for Mitigation Measures 
Party Responsible 

for 
Implementation 

Monitoring Action 

1. Enforcement 
Agency 

2. Monitoring Agency 
3. Monitoring Phase 

Noise (continued) 
MMNS-8: The project applicant, project sponsor, or public agency 
shall ensure that construction equipment are properly maintained 
per manufacturers’ specifications and fitted with the best available 
noise suppression devices (e.g., mufflers, silencers, wraps). 
Additionally, all intake and exhaust ports on power equipment shall 
be muffled or shielded. 

Project Applicant/ 
Project Sponsor/ 
Public Agency 

Prior to the start of construction, the lead 
agency shall review and approve a 
construction management plan that 
details all applicable noise suppression 
requirements to be followed. 

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. Prior to and during 
construction. 

MMNS-9: The project applicant, project sponsor, or public agency 
shall ensure that impact tools (e.g., jack hammers, pavement 
breakers, and rock drills) used for project construction are 
hydraulically or electrically powered to avoid noise associated with 
compressed air exhaust from pneumatically powered tools. Where 
use of pneumatic tools is unavoidable, an exhaust muffler on the 
compressed air exhaust shall be used. External jackets on the tools 
themselves shall be used, if such jackets are commercially available 
and could achieve a reduction of five dBA. Quieter procedures 
shall be used, such as drills rather than impact equipment, 
whenever such procedures are available and consistent with 
construction procedures. 

Project Applicant/ 
Project Sponsor/ 
Public Agency 

Prior to the start of construction, the lead 
agency shall review and approve a 
construction management plan that 
details all applicable noise suppression 
requirements to be followed. 

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. Prior to and during 
construction. 
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TABLE A (continued) 
Mitigation, Monitoring, and Reporting Plan for the 2022 AQMP 

Implementation Requirement for Mitigation Measures 
Party Responsible 

for 
Implementation 

Monitoring Action 

1. Enforcement 
Agency 

2. Monitoring Agency 
3. Monitoring Phase 

Noise (continued) 
MMNS-10: The project applicant, project sponsor, or public 
agency shall locate fixed/stationary equipment (such as generators, 
compressors, rock crushers, and cement mixers) as far as possible 
from noise-sensitive receptors. 

Project Applicant/ 
Project Sponsor/ 
Public Agency 

Prior to the start of construction, the lead 
agency shall review and approve a 
construction management plan that 
details all applicable noise suppression 
requirements to be followed. 

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast 
AQMD/Lead Agency or 
Other Public Agency 
with project oversight 
3. Prior to and during 
construction. 

MMNS-11: The project applicant, project sponsor, or public 
agency shall investigate the use of flashing lights instead of audible 
back-up alarms on mobile equipment, so long as they can be used 
and still protect the safety of workers and all other persons. 

Project Applicant/ 
Project Sponsor/ 
Public Agency 

Prior to the start of construction, the lead 
agency shall review and approve a 
construction management plan that 
details applicable uses of flashing lights 
instead of audible back-up alarms on 
mobile equipment. 

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. Prior to and during 
construction activities. 

MMNS-12: For projects that require pile driving or other 
construction techniques that result in excessive vibration, such as 
blasting, the project applicant, project sponsor, or public agency 
shall develop site-specific noise/vibration attenuation measures 
under the supervision of a qualified acoustical consultant. 

Project Applicant/ 
Project Sponsor/ 
Public Agency 

Prior to the start of construction, the lead 
agency shall review and approve a 
construction management plan that 
details measures to minimize known 
vibrational impacts. 

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. Prior to and during 
construction. 
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TABLE A (continued) 
Mitigation, Monitoring, and Reporting Plan for the 2022 AQMP 

Implementation Requirement for Mitigation Measures 
Party Responsible 

for 
Implementation 

Monitoring Action 

1. Enforcement 
Agency 

2. Monitoring Agency 
3. Monitoring Phase 

Noise (concluded) 
MMNS-13: For construction activities at locations that require pile 
driving due to geological conditions, the project applicant, project 
sponsor, or public agency shall utilize quiet pile driving techniques 
such as predrilling the piles to the maximum feasible depth, where 
feasible.  

Project Applicant/ 
Project Sponsor/ 
Public Agency 

Prior to the start of construction, the lead 
agency shall review and approve a 
construction management plan that 
details procedures to utilize quiet pile 
driving techniques, where applicable. 

1. South Coast 
AQMD/Lead Agency or 
Other Public Agency 
with project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. Prior to and during 
construction. 

MMNS-14: The project applicant, project sponsor, or public 
agency shall monitor the effectiveness of noise reduction measures 
by taking noise measurements during construction activities and 
installing adaptive mitigation measures to achieve the standards for 
ambient noise levels established by the noise element of the general 
plan or noise ordinance for the applicable jurisdiction. 

Project Applicant/ 
Project Sponsor/ 
Public Agency 

Prior to the start of construction, the lead 
agency shall review and approve a 
construction management plan that 
details noise reduction measures and 
includes noise monitoring activities 
during construction activities, where 
applicable. 

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. Prior to and during 
construction. 
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TABLE A (concluded) 
Mitigation, Monitoring, and Reporting Plan for the 2022 AQMP 

Implementation Requirement for Mitigation Measures 
Party Responsible 

for 
Implementation 

Monitoring Action 

1. Enforcement 
Agency 

2. Monitoring Agency 
3. Monitoring Phase 

Solid and Hazardous Waste 
MMSHW-1: The project applicant, project sponsor, or public 
agency shall coordinate with waste management agencies and the 
appropriate local and regional jurisdictions to facilitate the 
development of measures to encourage diversion of solid waste 
such as recycling and composting programs, as needed. This 
includes discouraging siting of new landfills unless all other waste 
reduction and prevention actions have been fully explored to 
minimize impacts to neighborhoods. 

Project Applicant/ 
Project Sponsor/ 
Public Agency 

Prior to the start of construction, the lead 
agency shall coordinate with local waste 
management companies to develop 
measures to encourage recycling and 
composting programs.  

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. Prior to construction 
activities. 

MMSHW-2: The project applicant, project sponsor, or public 
agency shall coordinate with waste management agencies and the 
appropriate local and regional jurisdictions to facilitate the 
development of measures to encourage diversion of solid waste 
such as recycling and composting programs, as needed. 

Project Applicant/ 
Project Sponsor/ 
Public Agency 

The lead agency shall coordinate with 
local waste management companies to 
develop measures to encourage 
recycling and composting programs.  

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. During project 
construction and 
operation. 
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TABLE A (concluded) 
Mitigation, Monitoring, and Reporting Plan for the 2022 AQMP 

Implementation Requirement for Mitigation Measures 
Party Responsible 

for 
Implementation 

Monitoring Action 

1. Enforcement 
Agency 

2. Monitoring Agency 
3. Monitoring Phase 

Solid and Hazardous Waste (concluded) 
MMSHW-3: The project applicant, project sponsor, or public 
agency should consider project-specific measures to reduce the 
generation of waste as part of the project approval process. These 
may include integration of green building measures consistent with 
California Building Code Title 24. 

Project Applicant/ 
Project Sponsor/ 
Public Agency 

Prior to the start of construction, the lead 
agency shall consider measures to 
reduce waste generation.  

1. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
2. South Coast AQMD/ 
Lead Agency or Other 
Public Agency with 
project oversight 
3. During the 
environmental review 
process and before the 
start of construction. 
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• Despite great strides in cleaning the air over the past several decades, the 

Los Angeles area still has the highest levels of ozone (smog) in the nation. 

• Meeting the 2015 federal ozone standard requires reducing emissions of 

nitrogen oxides (NOx) – the key pollutant that creates ozone – by 7167 

percent more than is required by adopted rules and regulations in 2037.  

• The only way to achieve the required NOx reductions is through extensive 

use of zero emission technologies across all stationary and mobile sources. 

• South Coast Air Quality Management District’s (South Coast AQMD) 

primary authority is over stationary sources which account for less 

thanapproximately 20 percent of NOx emissions.  

• The overwhelming majority of NOx emissions are from heavy-duty trucks, 

ships and other State and federally regulated mobile sources that are 

mostly beyond the South Coast AQMD’s control. 

• The region will not meet the standard absent significant federal action. 

• In addition to federal action, the 2022 Air Quality Management Plan 

(AQMP) requires substantial reliance on future deployment of advanced 

technologies to meet the standard.  

• The required transition to zero and low emission technologies to meet the 

standard will be more expensive than traditional control strategies 

developed for previous federal standards. Ensuring the transition is 

equitable and affordable will be key to the success of the AQMP. 
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Overview 
The 17 million residents of the greater Los Angeles area have historically suffered from some of the worst 

air quality in the nation. While air pollution has reduced greatly, more needs to be done. The region has 

the worst levels of ground-level ozone (smog) and among the highest levels of fine particulate matter 

(PM2.5). The air pollution levels in the region exceed both National and California Ambient Air Quality 

Standards for both these air pollutants. The health impacts associated with the high levels of air pollution 

cause respiratory and cardiovascular disease, exacerbate asthma, and can lead to premature death. We 

also know that our Environmental Justice (EJ) communities experience the brunt of the health effects from 

air pollution. In this document, EJ communities are defined as census tracts in the top 25 percent in the 

California Office of Environmental Health Hazard Assessment’s California Communities Environmental 

Health Screening Tool (CalEnviroScreen).1  Approximately 4237 percent of the South Coast Air Basin 

(Basin) residents and 118 percent of Coachella Valley residents live in EJ communities. 

The U.S. Environmental Protection Agency (U.S. EPA) requires areas that do not meet a National Ambient 

Air Quality Standard (NAAQS or standard) to develop and submit a State Implementation Plan (SIP) for 

approval. SIPs are used to show how the region will meet the standard. Regions must attain NAAQS by 

specific dates or face the possibility of sanctions by the federal government and other consequences 

under the Clean Air Act (CAA). This can result in increased permitting fees, stricter restrictions for 

permitting new projects, and the loss of federal highway funds. 

The South Coast AQMD SIPs are developed within the agenciesagency’s Air Quality Management Plans 

(AQMPs). The most recent AQMP was developed in 2016 and addressed the 1997 8-hour and 2008 8-hour 

ozone standards, as well as PM2.5 standards. This document is the Draft Final 2022 AQMP and is focused 

on attaining the 2015 8-hour ozone standard of 70 parts per billion (ppb).  

In August 2018, the U.S. EPA designated the Basin as “extreme” nonattainment and the Coachella Valley 

as “severe-15” nonattainment for the 2015 8-hour ozone standard. The South Coast Air Basin includes 

large areas of Los Angeles, Orange, Riverside, and San Bernardino counties. The Coachella Valley is the 

desert portion of Riverside County in the Salton Sea Air Basin. “Extreme” nonattainment areas must attain 

this standard by August 2038 and “severe” nonattainment areas must attain by August 2033 (Table ES-1).   

 

1 Full details of the CalEnviroScreen methodology and data sources can be found in the CalEnviroScreen 4.0 report 

released in October 2021. Available online at: https://oehha.ca.gov/calenviroscreen/report/calenviroscreen-40. 

https://oehha.ca.gov/calenviroscreen/report/calenviroscreen-40
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TABLE ES-1 

NONATTAINMENT STATUS OF 2015 8-HOUR OZONE NAAQS 

Standard Nonattainment Area Classification Attainment Year 

2015 8-Hour Ozone 
South Coast Air Basin Extreme 20372 

Coachella Valley Severe-15 20323 

 

The Draft Final 2022 AQMP builds upon measures already in place from previous AQMPs. It also includes 

a variety of additional strategies such as regulation, accelerated deployment of available cleaner 

technologies (e.g., zero emissionemissions technologies, when cost-effective and feasible, and low NOx 

technologies in other applications), best management practices, co-benefits from existing programs (e.g., 

climate and energy efficiency), incentives, and other CAA measures to achieve the 2015 8-hour ozone 

standard. 

The 2015 8-hour ozone standard is the most stringent standard to date. Because current ozone levels in 

the Basin are so high, meeting the standard will require substantial emissionemissions reductions above 

and beyond current programs. We project that emissions of NOx – the key pollutant controlling formation 

of ozone – must be reduced by 7167 percent beyond what we would achieve through current programs 

by 2037 to meet the standard. The magnitude of such an emission reduction means that all sources of 

emissions must be controlled as stringently as possible. This also means that we will have to rely on 

flexibilities provided by the Section 182(e)(5) of the CAA, known as “black box” measures, to show that 

we are able to meet the standard. These “black box” measures can include the development and 

deployment of future technologies to reduce emissions as well as the reduction of NOx from sources 

regulated by the federal government. As depicted in Figure ES-1, 4246 percent of NOx emissions in 2037 

will come from federal sources, while 3934 percent will come from State regulated sources, and only 1920 

percent will come from the South Coast AQMD regulated sources.  

 

2 Attainment date is August 3, 2038, which is 20 years from the designation as “extreme” nonattainment areas. 

The U.S. EPA requires that all control measures in the attainment demonstration must be implemented no later 

than the beginning of the attainment year ozone season. The U.S. EPA also defines the attainment year ozone 

season isas the ozone season immediately preceding a nonattainment area’s maximum attainment date, which is 

August 3, 2038, therefore, 2037 is the attainment year for the basinBasin. 

3 Attainment date is August 3, 2033, which is 15 years from the designation as “severe” nonattainment area. The 

attainment year is the ozone season preceding August 3, 2033, which leads to 2032 as attainment year. 
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FIGURE ES-1 
2037 EMISSIONS INVENTORY BY AGENCY RESPONSIBILITY 

Health Effects and Air Quality Trends 
Breathing high levels of ozone can cause a variety of negative health impacts such as asthma, chronic 

bronchitis, and emphysema; and increased susceptibility to lung infection. Individuals working outdoors, 

children, older adults, people with preexisting lung disease, and individuals with certain nutritional 

CARB
39%

South 
Coast 

AQMD
19%

U.S. EPA
42%

NOx Emissions: 220 Tons per Day
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deficiencies are the most susceptible to these 

effects. Exposure to high levels of ozone levels can 

increase school absences, hospital visits, disease, 

and death.  

Improvements in cleaner technology and strict 

regulations have reduced ozone levels since its peak 

in the mid-twentieth century. However, ozone 

levels have remained unacceptably high over the 

past decade despite significant reductions. This 

trend is due to the changes in climate and other 

weather conditions such as the increase in hot, 

stagnant days that can lead to the formation of 

ozone that we have experienced in recent years. 

While this AQMP predominantly addresses ozone, 

the trends and attainment status of all criteria air 

pollutants are presented in Chapter 2 and Appendix 2II. The Basin meets federal standards for particulate 

matter less than 10 microns in diameter (PM10), nitrogen dioxide (NO2), carbon monoxide (CO), sulfur 

dioxide (SO2) and lead, but does not meet federal ozone and PM2.5 standards. The Coachella Valley does 

not meet federal ozone and PM10 standards, but attains federal PM2.5, NO2, and CO standards.4 

Emissions in the Basin and Reductions Needed for 

Attainment 
Unlike most other air pollutants, ozone is not directly emitted, but instead is formed in the atmosphere. 

Ozone is formed when NOx and volatile organic compounds (VOCs) react in the presence of sunlight.5 

While both NOx and VOCs contribute to ozone, the key to attaining the ozone standard is to reduce NOx.  

In the Basin, mobile sources – heavy-duty trucks, ships, airplanes, locomotives, and construction 

equipment – account for more than80 percent of NOx emissions. Meanwhile, stationary sources – such 

as power plants, refineries, and factories – will be responsible for the remaining 1920 percent in 2037. 

This is an important point as the majority of the South Coast AQMD’s regulatory authority is for stationary 

sources with only limited authority to control mobile sources. 

In 2037, we project that 220184 tons per day of NOx will be emitted. This is known as the “baseline” and 

includes the implementation of existing regulations and programs, but does not include the actions 

proposed in this AQMP. This level is 3648 percent lower than NOx emissions in 2018. In order to meet the 

 

4 Lead and SO2 concentrations were not measured in the Coachella Valley. In 2020, however, historic analyses 

have shown concentrations to be less than the federal standards and no major sources of these pollutants are 

located in the Coachella Valley.  

5 Ozone formation is complex and is described in greater detail in Chapter 2. 
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ozone standard, the amount of NOx that can be emitted into the atmosphere is 6360 tons per day and is 

known as the “carrying capacity.” This means that NOx needs to be reduced about 7167 percent beyond 

the current 2037 baseline and about 8283 percent below current levels (Figure ES-2).  
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FIGURE ES-2 
BASELINE NOX EMISSIONS INVENTORIES AND ADDITIONAL REDUCTIONS REQUIRED TO ATTAIN THE 

2015 OZONE STANDARD 

Control Strategy 
Reducing significant amounts of NOx emissions poses a serious challenge. Previous AQMPs have relied on 

increasingly stringent regulations targeting tailpipe and exhaust stack emissions, new engine 

technologies, or fuel mix improvements. However, these approaches rely on additional reductions from 

already strictly regulated sources, and cannot achieve an additional 7167 percent reduction beyond the 

2037 baseline. Therefore, there is no viable pathway to achieve the needed reductions without 

widespread adoption of zero emissionemissions (ZE) technologies across all mobile sectors and stationary 

sources, large and small.   

An overview of the control strategy by category is shown in Figure ES-3. Low NOx technologies will also 

need to play a significant role for some areas where ZE technology is not ready or commercially available. 

These lower emissionemissions technologies will also assist with attainment of other air quality standards 

with earlier deadlines.  
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FIGURE ES-3 
SUMMARY OF APPROACH TO REDUCING NOx EMISSIONS BY MAJOR SOURCE CATEGORY 

 

The control strategy for the 2022 AQMP includes aggressive new regulations and the development of 

incentive programs to support early deployment of advanced technologies. The two key areas for 

incentive programs are (1) promoting widespread deployment of available ZE and low NOx technologies 

and (2) developing new ZE and ultra-low NOx technologies for use in cases where the technology is not 

currently available. The South Coast AQMD will prioritize distribution of incentive funding in EJ areas and 

seek opportunities to focus benefits on the most disadvantaged communities. Cost-effectiveness and 

affordability will be further considered during the rulemaking or incentive program development process.  

Given the bulk of the Basin’s NOx emissions in 2037 will be coming from federally regulated sources, the 

South Coast AQMD and the California Air Resources Board (CARB) cannot sufficiently reduce emissions to 

meet the standard without federal action. It is therefore imperative that the federal government act 

decisively to reduce emissions from federally regulated sources of air pollution, including interstate heavy-

duty trucks, ships, locomotives, aircraft, and certain categories of off-road equipment.  

Emissions from federal and international sources are estimated to be 9285 tons per day in 2037 (see 

Figure ES-4). Even if all sources regulated by CARB and the South Coast AQMD were zero emissions, federal 

sources alone would emit substantially more than the 6360 tons per day NOx limit, thwarting any other 

actions to meet the standard.  
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FIGURE ES-4 
NOx EMISSIONS IN 2037 FROM SOURCES UNDER FEDERAL JURISDICTION IN RELATION TO THE 

CARRYING CAPACITY FOR THE 2015 8-HOUR OZONE NAAQS 

Control Measures 
The South Coast AQMD proposes a total of 489 control measures for the 2022 AQMP. Thirty-one control 

measures targeting stationary sources are categorized into four groups (Figure ES-5). The NOx measures 

are further grouped by residential combustion, commercial equipment, and large equipmentindustrial 

combustion. The first two groups mostly target non-permitted sources and have a 70 percent reduction 

goal by 2037. Large industrial combustion sources have a goal of 37 percent reductions by 2037 and 

predominantly address permitted equipment. Many control measures focus on widespread deployment 
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of ZE and low NOx technologies through a combination of regulatory approaches and incentives and will 

require technology assessments to better understand where and when ZE and low NOx technologies can 

be implemented. New funding and programs are needed for research, development, demonstration, and 

deployment of advanced technologies.  

The residential and commercial measures are frequently referred to as “building measures,” which are in 

line with California’s aggressive climate goals to reduce greenhouse gases (GHG) emissions across various 

sectors. State climate actions, such as Title 24 energy code requirements and building electrification (e.g., 

Assembly Bill 3232)), can also help reduce NOx emissions. In addition, as part of the 2022 State SIP 

Strategy for the State Implementation Plan , CARB has proposed a statewide zero GHG emissionemissions 

standard for residential and commercial buildingsbuilding appliances, which would have criteria pollutant 

co-benefits. The South Coast AQMD has also developed multiple building-related control measures to 

address emissions from residential and commercial combustion equipment for space heating, water 

heating, cooking, and others. 

In addition to the NOx measures, this AQMP relies on co-benefits from climate and energy efficiency 

programs for further reductions, limited strategic measures for VOCs reductions, and other actions.  

          

FIGURE ES-5  
SOUTH COAST AQMD STATIONARY AND AREA SOURCE CONTROL STRATEGY 

The remaining 18 control measures target mobile sources. They are facility-based mobile source 

measures, emission reductions from incentive programs, and partnerships with local, State, federal, and 

international entities (Figure ES-6).  

NOx Control Measures

Co-Benefits from Climate and Energy Programs

Limited Strategic VOC Measures

Other Measures
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FIGURE ES-6  
SOUTH COAST AQMD MOBILE SOURCE CONTROL STRATEGY 

 

Further deployment of cleaner technologies will be necessary to attain the ozone standard. These are the 

CAA section 182(e)(5) “black box” measures that point to deployment of developing advanced 

technologies. Given that the zero and low NOx emissionemissions technologies needed for attainment of 

the ozone standard are still being developed, reliance on section 182(e)(5) measures provides flexibility 

and time for the development of new technology and improvement of existing technologies. South Coast 

AQMD measures include modest black box NOx reductions of 3 tons per day for stationary sources and 

107 tons per day for mobile source incentives. However, a much larger black box is needed to 

accommodate emissionemissions reductions from sources regulated by the U.S. EPA, namely aircraft, 

ships, and interstate trucks. The black box is needed because the U.S. EPA has not adopted aggressive 

controls targeting these sources. The black box includes a 70 precent emission reduction for aircraft, 

which is approximately 19 58 tons per day, and of NOx reductions of 35 tons per day from other sources 

subject to U.S. EPA authority. Collectively, black box measures comprise 6761 tons per day, or 4349 

percent of the emissionNOx emissions reductions needed to reach attainment. A summary of the 

emissionemissions reductions isare shown in Figure ES-7. 

Emission Growth 
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FIGURE ES-7 
CONTRIBUTION OF CONTROL MEASURES TO NOx EMISSION REDUCTIONS6 

Attainment Demonstration  
Air quality modeling is used to demonstrate future attainment of the ozone standard and is an integral 

part of the planning process. Modeling allows us to demonstrate the connection between 

emissionemissions reductions and a path to attainment. It reflects updated emissions estimates, new 

 

6 Mobile source measures reflect CARB’s commitment from the 2016 and 2022 State SIP Strategies. Available 

online at: https://ww2.arb.ca.gov/sites/default/files/2022-08/2022_State_SIP_Strategy.pdf and 

https://ww3.arb.ca.gov/planning/sip/2016sip/rev2016statesip.pdf. 

https://ww2.arb.ca.gov/sites/default/files/2022-08/2022_State_SIP_Strategy.pdf
https://ww3.arb.ca.gov/planning/sip/2016sip/rev2016statesip.pdf
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technical information, enhanced air quality modeling techniques, updated attainment demonstration 

methodology, and the control strategy.  

 

Under baseline conditions, NOx emissions are expected to decline by nearly 3648 percent from 2018 to 

2037, yet air quality modeling shows that the standard would not be met. However, modeling shows that 

we would be expected to meet the ozone standard in 2037 with a 7167 percent additional reduction from 

baseline emissions based onachieved through the controlscontrol strategies proposed in this AQMP. 

Air quality modeling indicates that the Coachella Valley will not meet the 70 ppb standard by its 2032 

deadline. Therefore, the South Coast AQMD is requesting the redesignation of the Coachella Valley as an 

“extreme” nonattainment area, giving it a new attainment deadline of August 2038. Modeling 

demonstrates attainment in Coachella Valley in 2037.   

Collaboration, Public Process, and Outreach   
The development of the 2022 AQMP has been a regional, multi-agency effort that includes the South 

Coast AQMD, CARB, the Southern California Associate Association of Governments, and the U.S. EPA. The 

2022 AQMP also incorporates collaborative efforts by a wide range of stakeholders such as businesses, 

environmental and health organizations, community groups, and academia. As shown in Figure ES-8, 

numerous meetings were conducted to promote the collaborative process and public participation. 

Meeting materials for the public workshops and regional public hearings were translated to Spanish and 

each had one meeting that featured live Spanish translation. Agendas and presentations for each meeting 

are available at the South Coast AQMD’s website.7  

 

 

FIGURE ES-8  

VENUES ACCOMMODATING STAKEHOLDER PARTICIPATION  

 

7 www.aqmd.gov/2022aqmp. 
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• The Los Angeles area started experiencing high levels of smog 

in the early 1900s, with its first smog event in 1943.  

• Air quality has improved dramatically in Southern California 

over the past several decades, but the region still suffers the 

worst ozone air pollution and among the worst particulate 

matter pollution in the nation. 

• Air pollution levels in the region exceed multiple State and 

federal air quality standards, including the 2015 8-hour ozone 

National Ambient Air Quality Standard. 

• This document is the plan to meet the 2015 8-hour ozone 

standard no later than the required date of 2037. 

Chapter 1 
Introduction 
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Purpose 
The greater Los Angeles area experiences some of the worst air pollution in the nation. The region has the 

highest levels of ozone, and among the highest levels of fine particulate matter (PM2.5). These air 

pollutants cause substantial health impacts, including respiratory and cardiovascular disease, worsening 

asthma symptoms, and premature death. 

The federal Clean Air Act (CAA or Act) requires areas that do not meet the health-based National Ambient 

Air Quality Standards (NAAQS or federal standards) to develop and implement an emission reduction 

strategy to attain healthy levels of air quality in a timely manner. The State of California also requires areas 

that do not meet the California ambient air quality standards (CAAQS or State standards) to take all 

feasible measures towards achieving the CAAQS at the earliest practicable date. Air Quality Management 

Plans (AQMPs or Plans) provide the strategy and the underlying technical analysis for how the region will 

meet federal standards by the required dates and continue progress to achieve the state standards. The 

South Coast Air Quality Management District (South Coast AQMD), with contributions from and 

collaborations with the California Air Resources Board (CARB) and Southern California Association of 

Governments (SCAG), has developed six comprehensive AQMPs since the late 1990s to address updates 

to air quality standards and attainment deadlines. The primary purpose of the 2022 AQMP is to identify, 

develop, and implement strategies and control measures to meet the 2015 8-hour ozone NAAQS - 70 

parts per billion (ppb) as expeditiously as practicable, but no later than the statutory attainment deadline 

of August 3, 2038 for South Coast Air Basin (Basin) and Coachella Valley.1 and August 3, 2033 for the 

Riverside County portion of the Salton Sea Air Basin (referred as Coachella Valley Planning Area or 

Coachella Valley).2 

Historical Perspective 
Photochemical smog is air pollution containing ozone and other chemicals that is formed with sunlight in 

the atmosphere. Nitrogen oxides (NOx) and Volatile Organic Compounds (VOCs) are the building blocks 

that form smog and are referred to as “ozone precursors.”. The abundant sunlight and presence of 

mountain ranges surrounding the greater Los Angeles area provide favorable conditions for smog 

formation within the Basin. As population in the region grew, the air pollution worsened from the 

 

1 The Basin’s ozone attainment date is August 3, 2038, which is 20 years from the designation as an “extreme” 

nonattainment area. The U.S. EPA requires all control measures in the attainment demonstration must be 

implemented no later than the beginning of the attainment year ozone season. The U.S. EPA also defines the 

attainment year ozone season is the ozone season immediately preceding a nonattainment area’s maximum 

attainment date, which is August 3, 2038, therefore, 2037 is the attainment year for the Basin. 

2 The Coachella Valley’s ozone attainment date is August 3, 2033, which is 15 years from the designation as a 

“extreme” “severe-15” nonattainment area. The U.S. EPA requires all control measures in the attainment 

demonstration must be implemented no later than the beginning of the attainment year ozone season. The U.S. EPA 

also defines the attainment year ozone season is the ozone season immediately preceding a nonattainment area’s 

maximum attainment date, which is August 3, 2033, therefore, 2032 is the attainment year for Coachella Valley.  

http://dictionary.reference.com/browse/chemical
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increased number of motor vehicles and industrial facilities. With this worsening of air pollution, the Los 

Angeles area started experiencing high levels of smog in the early 20th century. Los Angeles recorded its 

first smog event on July 26, 1943. The Los Angeles Times described this event as a cloud of smoke and 

fumes that descended on downtown, severely cut visibility, and invoked negative health effects in 

residents such as respiratory problems and headaches. 

In response to rising levels of smog, the City of Los Angeles established a Bureau of Smoke Control in 1945. 

In 1947, State law authorized the creation of county-wide air districts with jurisdiction across cities. The 

Los Angeles Board of Supervisors created the Los Angeles Air Pollution Control District (APCD), the first in 

the nation, as a county-wide air quality agency with broad powers to adopt and enforce air pollution 

regulations. That same year, the newly formed agency required all major industries to have air pollution 

permits and adopted a rule to require metal melting plants to control dust and fumes with baghouse3 

controls. 

In 1948, Arie J. Haagen-Smit, a biochemistry professor at the California Institute of Technology in 

Pasadena, started examining the biology of plants and crops that had been damaged by smog. By the early 

1950’s, Dr. Haagen-Smit had determined that smog caused eye irritation and damage to plants and 

materials, including rubber tubing that cracked in seven minutes when exposed to high smog levels. In 

1953, the Los Angeles County APCD started requiring controls to reduce VOC emissions from industrial 

gasoline storage tanks, and vapor leaks from the filling of gasoline tank trucks and underground storage 

tanks at service stations. These actions were critical in helping to reduce the estimated 2,000 tons per day 

of VOCs and 250 tons per day of NOx4 at a time when the population in the region was only five million 

residents. 

A Smog Emergency 

Warning System was 

launched in 1955 when 

the highest one-hour 

ozone level of 680 ppb was 

recorded in downtown 

L.A. The first network of air 

monitors was initiated in 

1956 and backyard trash 

incinerators were banned 

in 1958 when trash 

collection programs were 

established in the region. 

 

3 A baghouse or bag filter is an air pollution control device that removes particulates out of air or gas released from 

commercial or industrial processes. 

4 “Second Technical and Administrative Report on Air Pollution in Los Angeles County,” Annual Report 1950–51, 

Air Pollution Control District, Los Angeles County, California, 1952. 

Downtown Los Angeles, 1950s 

Smog got so bad in the shadow of 

City Hall that pedestrians would carry 

handkerchiefs to wipe away tears. 
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Other regulated sources included petroleum-based solvents, landfills, refineries, power plants, and 

industrial facilities. 

Recognizing that counties could not adequately regulate motor vehicle pollution, the California Legislature 

established the California Motor Vehicle Pollution Control Board to test vehicle emissions and certify 

emission control devices. Six years later, California became the first state in the nation to establish 

automobile tailpipe emission standards, one 1 year before the creation of the CARB. By 1969, the first 

state ambient air quality standards were enacted in California. In the following year, the U.S. 

Environmental Protection Agency (U.S. EPA) was formed, and the federal CAA became law. The U.S. EPA 

adopted the first national ambient air quality standards in 1971. Trailing the State and federal air quality 

standards, California adopted regulations requiring the installation of a vehicle pollution control device, 

the catalytic converter, starting with the 1975 model year. Over time, motor vehicle fuels were 

reformulated to reduce photochemically reactive olefins, remove lead in gasoline, and utilize fewer smog-

forming and toxic chemicals. 

 

 

In 1977, the Los Angeles County APCD merged with the APCDs of Orange, Riverside, and San Bernardino 

counties to form the South Coast Air Quality Management District.5 The following year, the newly formed 

agency required gas stations to install vapor recovery “boots” on gasoline nozzles, further reducing VOCs 

that would escape when filling the vehicle tank. The South Coast AQMD has continued to adopt and 

implement rules to reduce air pollution emissions and public exposure to unhealthful air pollution. In 

addition, efforts on the State and federal level have continued to contribute towardtowards reducing air 

pollution from mobile and area sources to achieve the ground-level ozone and particulate matter (PM) 

NAAQS.  

Currently, the South Coast AQMD oversees three air basins, which are the South Coast Air Basin (the 

Basin), the Riverside County portion of the Salton Sea Air Basin (referred to as Coachella Valley Planning 

Area or Coachella Valley) and the Riverside County portion of the Mojave Desert Air Basin (MDAB). 

DetailsFurther details are provided in the Regional Setting section of this chapter. 

 

5 Pursuant to the Lewis Air Quality Management Act adopted by the California Legislature in 1976 

https://leginfo.legislature.ca.gov/faces/codes_displayText.xhtml?lawCode=HSC&division=26.&title=&part=3.&cha

pter=5.5.&article=2.  
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https://leginfo.legislature.ca.gov/faces/codes_displayText.xhtml?lawCode=HSC&division=26.&title=&part=3.&chapter=5.5.&article=2
https://leginfo.legislature.ca.gov/faces/codes_displayText.xhtml?lawCode=HSC&division=26.&title=&part=3.&chapter=5.5.&article=2
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Agency Responsibilities  
The federal and state Clean Air ActsCAAs provide the principal framework for national, state, and local 

efforts to protect public health from harmful air pollution. Authority to reduce emissions from various 

sectors is spread across different agencies.  

South Coast Air Quality Management District (South Coast AQMD): Local air districts are responsible for 

preparing the portion of the State Implementation Plan (SIP) applicable within their boundaries. SIPs are 

comprehensive plans that describe how an area will attain NAAQS. The 2022 AQMP will be the portion of 

the SIP for the Basin and Coachella Valley.6 The South Coast AQMD has primary authority to reduce local 

emissions by adopting control regulations for stationary sources. Stationary sources include point sources, 

such as power plants and refineries, and selected area sources, such as gas stations, dry cleaners, and 

paints and coatings. The South Coast AQMD also has limited authority to address mobile sources through 

incentive programs and implementation of indirect source and transportation control measures (e.g., 

employee ridesharing rules). Mobile source emissions such as cars, trucks, trains, and off-road vehicles 

and equipment are instead regulated primarily by State and federal authorities. Ships and airplanes are 

regulated primarily by international authorities. 

Southern California Association of Governments (SCAG): Under federal law (23 U.S. Code § 134 and 49 

U.S. Code § 5303), SCAG is designated as the Metropolitan Planning Organization (MPO) and is designated 

as a Regional Transportation Planning Agency and a Council of Governments under state law (California 

Government Code, § 29532, et. seq.). SCAG is responsible for preparing the portion of the SIP that 

addresses transportation control measures, land use, and growth projections. 7  In particular, SCAG 

develops long-range regional transportation plans including sustainable communities strategy and growth 

forecast components, regional transportation improvement programs, regional housing needs allocations 

and a portion of the South Coast AQMD’s AQMPs. SCAG provides plans for 6 six counties and 26 planning 

areas according to the attainment status of ozone, particulate matter less than 10 microns in diameter 

(PM10) and PM2.5 NAAQS. South Coast Air Basin and Coachella Valley are both included in their planning 

areas. 

California Air Resources Board (CARB): CARB is a state level agency primarily responsible for adopting 

motor vehicle emission standards, compiling the SIP for submission to the U.S. EPA; approving district air 

quality plans as sufficient to meet State legal requirements, and providing general oversight of districts. 

CARB establishes State air quality regulations addressing certain categories of consumer products and 

mobile sources such as heavy-duty trucks, light-duty cars, construction equipment and small off-road 

engines. CARB has also established State ambient air quality standards for criteria pollutants which are 

generally more stringent than the national ambient air quality standardsNAAQS. 

 

6 The Riverside portion of the MDAB is not classified as nonattainment for 2015 8-hour ozone standard and so 

does not need a SIP. https://www3.epa.gov/airquality/greenbook/jbtcw.html. 

7 SCAG is responsible for the portion of SIP that addresses transportation control measures, land use, and growth 

projections within certain districts that have not met air quality standards. 

http://www.arb.ca.gov/capcoa/roster.htm
http://www.arb.ca.gov/
https://www3.epa.gov/airquality/greenbook/jbtcw.html
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United States Environmental Protection Agency (U.S. EPA): The federal Clean Air ActCAA requires the 

U.S. EPA to set standards, also known as NAAQS, for pollutants which are considered harmful to human 

health and the environment. The U.S. EPA is also responsible for ensuring that these air quality standards 

are met, or attained (in cooperation with state, Tribal, and local governments) through national standards 

and strategies to control pollutant emissions from selected on-road mobile source, facilities, and other 

mobile sources. In addition, the federal CAA requires States or the U.S. EPA (depending on the program) 

to set emissions standards or limits for air pollution sources such as power plants, industrial facilities, and 

motor vehicles. For example, the U.S. EPA is responsible for setting federal emission standards for mobile 

sources such as light-duty vehicles, heavy-duty engines and vehicles, and nonroad engines and vehicles. 

In the South Coast Air Basin, mobile sources account for over 80 percent of smog-forming pollution. This 

means that the South Coast AQMD lacks direct authority to regulate the sources of emissions responsible 

for high levels of air pollution. Given each agency’s primary responsibilities, the South Coast AQMD, CARB, 

the U.S. EPA, international agencies, and other public agencies must all work together to achieve the 

needed reductions to ensure that air quality standards are met in the region. 

Emission reductions can be achieved by employing cleaner technologies and cleaner fuel and/or limiting 

activities producing emissions such as vehicle miles travelled, economic activities, and population growth. 

While South Coast AQMD strongly supports economic growth in the region, we also recognize that growth 

in sectors such as goods movement affect certain communities disproportionally.  

Goods movement is a substantial source of smog-forming emissions in our region and the goods 

movement sector has recently experienced substantial growth in the region. Projections indicate that this 

expansion will continue. This growth has resulted in surging demand for warehousing, which has fueled 

the construction of new warehouses in the Inland Empire. Due to the substantial emissions associated 

with warehouses, it is critical that land use decisions regarding the siting of warehouses consider air 

quality impacts when approving new projects. While these decisions are typically made at the local level 

and South Coast AQMD lacks direct regulatory authority over land use, South Coast AQMD recognizes that 

collaboration across multiple public agencies and cities is required to promote better land use planning in 

consideration of air quality impacts. Figure 1-1 provides a summary of the agencies responsible for 

controlling growth rates and emissions standards. While South Coast AQMD is responsible for both, we 

are not the primary agency for demand management. More details regarding the specific measures that 

the 2022 AQMP will employ to reduce emissions from the goods movement sector can be found in 

Chapter 4 and Appendix IV-A and transportation control measures are in Appendix IV-C.  

http://www.arb.ca.gov/
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FIGURE 1-1 

ILLUSTRATION OF LOCAL, STATE, AND FEDERAL AGENCIES AND THEIR AUTHORITY OVER EMISSIONS 

CONTROL TECHNOLOGY OR EMISSIONS DEMAND MANAGEMENT.8 

Regional Setting 
Because air pollution is not contained within city and county jurisdictional boundaries, local programs 

were not enough to solve 

regional problems. For air 

resource management, 

California was divided into 

15 air basins which are 

characterized as regions 

having similar geography 

and terrain, similar weather 

and climate conditions, and 

are affected by similar 

regional air quality 

problems.9 The jurisdiction 

of the South Coast AQMD 

covers (Figure 1-12) an area 

of approximately 10,743 

square miles, consisting of 

the South Coast Air Basin 

(Basin),, and the Riverside County portions of the Salton Sea Air Basin (SSAB) and Mojave Desert Air Basin 

(MDAB).. The Basin, which is a sub-region of the South Coast AQMD’s jurisdiction, is bounded by the 

 

8 The cities displayed in the figure are for illustrative purposes only and South Coast AQMD recognizes that all 

cities contribute to emission demand management through land use decisions. 

9 https://www.arb.ca.gov/app/emsinv/maps/2021statemap/abmap.php. 
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FIGURE 1-12 

BOUNDARIES OF THE SOUTH COAST AIR QUALITY MANAGEMENT 

DISTRICT AND NEIGHBORING FEDERAL PLANNING AREAS 

https://www.arb.ca.gov/app/emsinv/maps/2021statemap/abmap.php
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Pacific Ocean to the west and the San Gabriel, San Bernardino, and San Jacinto mountains to the north 

and east. It includes all of Orange County and major portions of Los Angeles, Riverside, and San Bernardino 

counties. The Coachella Valley Planning Area (Riverside County portion of the SSAB) is a federal 

nonattainment area that is part of a sub-region of Riverside County in the SSAB that is bounded by the 

San Jacinto Mountains to the west and the eastern boundary of the Coachella Valley. The Riverside County 

portion of the MDAB within the South Coast AQMD jurisdiction is bounded by the eastern boundary of 

the Coachella Valley in the west and spans eastward to the Palo Verde Valley. The SSAB and MDAB were 

previously included in a single large basin called the Southeast Desert Air Basin (SEDAB). 

The Coachella Valley Planning Area also experiences high levels of ozone but lacks the large sources of 

smog-forming emissions. Instead, it is primarily impacted by pollutants that are transported from the 

Basin. In addition, pollutant transport also impacts the Antelope Valley, Mojave Desert, Ventura County, 

and San Diego County. As part of this AQMP, the air quality planning requirements for the Coachella Valley 

ozone nonattainment area are discussed and addressed in Chapter 7. 

The topography and climate of Southern California combine to make the Basin an area highly favorable 

for forming air pollution. A warm air mass frequently descends over the cool, moist marine layer produced 

by the interaction between the ocean’s surface and the lowest layer of the atmosphere. TheWithin the 

atmosphere, the warm upper layer forms a cap over the cooler surface layer, which traps the pollutants 

near the ground. Light winds can further limit ventilation. Additionally, the region experiences more days 

of sunlight than any other major urban area in the nation except Phoenix, Arizona. This abundant sunlight 

triggers the photochemical reactions which produce ozone and PM2.5. 

Emissions Sources  

The Basin’s economic base is diverse. Historically, the four counties of the Basin have collectively 

comprised one of the largest and fastest-growing local economies in the nation. Significant changes have 

occurred in the composition of the industrial base of the region in the past few decades. As in many areas 

of the nation, a large segment of heavy manufacturing, including steel and tire manufacturing as well as 

automobile assembly, has either eliminated or greatly lessened their operations. Although there are still 

significant manufacturing operations in the region,10 growth in shipping and trade, service and logistics 

businesses have replaced some of the heavy industry. The region is home to the largest seaport complex 

in the nation, and over a third of all cargo imported to the nation comes through the Ports of Los Angeles 

and Long Beach. 11  The goods movement sector has further grown rapidly in recent years and the 

emissions from the associated seaports, railyards, warehouse, drayage trucks, and cargo handling 

equipment accounts for a significant portion of the Basin’s emissions. In particular, the COVID-19 

pandemic shifted American consumers behavior from service-based economy to goods-based economy, 

which brought record high congestion in the Ports of Los Angeles and Long Beach and substantially 

increased emissions in the region. These goods movement activities posed additional challenges in 

cleaning air for the 17 million residents in the Basin. 

 

10 http://blogs.wsj.com/economics/2015/07/15/where-are-the-most-u-s-manufacturing-workers-los-angeles/. 

11 https://www.statista.com/statistics/1265024/leading-us-ports-by-teu/. 

http://blogs.wsj.com/economics/2015/07/15/where-are-the-most-u-s-manufacturing-workers-los-angeles/
https://www.statista.com/statistics/1265024/leading-us-ports-by-teu/
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Air pollution forms either directly or indirectly from pollutants emitted from a variety of sources. These 

sources of air pollution can be natural, such as oil seeps, vegetation, or windblown dust. However, the 

majority of emissions in the Basin are related to human activity. The air pollution control strategy in the 

2022 AQMP is directed at controlling man-made sources. of air pollution. Examples of man-made emission 

sources include industrial and manufacturing facilities, cars and trucks, off-road mobile sources such as 

locomotives, aircraft and ocean-going vessels, evaporation of organic liquids, such as those used in coating 

and cleaning processes, and abrasion processes, such as tires on roadways. South Coast Air Basin has a 

complex mix of emission sources. The Basin has around 28,400 stationary sourcessource businesses 

operating under the South Coast AQMD permits, including 31 electricity generating facilities12 and 5five 

major petroleum refineries.13 The Basin is also a logisticlogistics hub with the largest port complex in the 

nation, 5five major commercial airports, around 9,500 locomotive fleet operating per year, and around 

3,000 warehouses larger than or equal to 100,000 square feet. More details on the emission sources in 

the Basin are described in Chapter 3. Natural emissions are included in the air quality modeling analysis 

in Chapter 5. 

Population 

Since the end of World War II, the Basin has experienced faster population growth than the rest of the 

nation. The annual 

average percent growth 

has slowed but the 

overall population of 

the region is expected 

to continue to increase 

through 2037 and 

beyond. Figure 1-2 3 

shows the estimated 

population and 

projections based on 

the regional growth 

forecast from the 2020 

Regional Transportation 

Plan/Sustainable 

Communities Strategy 

(2020 RTP/SCS).14 

Despite this population growth, air quality has improved significantly over the years, primarily due to the 

impacts of air quality control programs at the local, State and federal levels. Figure 1-3 4 shows the trends 

 

12 http://www.aqmd.gov/docs/default-source/rule-book/Proposed-Rules/1135/par-1135---dsr---

final.pdf?sfvrsn=12. 

13 http://www.aqmd.gov/docs/default-source/Agendas/Governing-Board/2021/2021-Nov5-034.pdf?sfvrsn=6. 

14 https://scag.ca.gov/read-plan-adopted-final-plan.  

2018 
16.7 Million

2022a

• 17.2 Million

• 2.9% 
Cumulative 
Increase

2027a

• 17.7 Million

• 6.0% 
Cumulative 
Increase

2032a

• 18.2 Million

• 9.0% 
Cumulative 
Increase

2037a

• 18.6 Million

• 11.0% 
Cumulative 
Increase

a Based on SCAG‘s 2020 Regional Transportation Plan 

FIGURE 1-23 

REGIONAL POPULATION GROWTH 

 

http://www.aqmd.gov/docs/default-source/rule-book/Proposed-Rules/1135/par-1135---dsr---final.pdf?sfvrsn=12
http://www.aqmd.gov/docs/default-source/rule-book/Proposed-Rules/1135/par-1135---dsr---final.pdf?sfvrsn=12
http://www.aqmd.gov/docs/default-source/Agendas/Governing-Board/2021/2021-Nov5-034.pdf?sfvrsn=6
https://scag.ca.gov/read-plan-adopted-final-plan
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since 1995 of the 8-hour ozone levels, the 1-hour ozone levels, and annual PM2.5 levels (since 2001), 

compared to the regional gross domestic product, total employment, and population. Human activity in 

the region has an impact on achieving reductions in emissions. However, over the past several decades 

ozone and PM levels have been reduced significantly as the size of the economy and population increased, 

demonstrating that it is possible to maintain a healthy economy while improving public health through air 

quality. While California has seen tremendous regional air quality improvement, many communities 

known as environmental justice communities are disproportionately impacted due to multiple air 

pollution sources near residential areas. Details regarding environmental justice communities can be 

found in Chapter 8. 

 

FIGURE 1-34 

PERCENT CHANGE IN AIR QUALITY ALONG WITH DEMOGRAPHIC DATA FOR THE 4-COUNTY REGION 

(1995–2020) 

(ECONOMIC SET BACK IN 2019 AND 2020 DUE TO COVID-19 PANDEMIC) 

Federal Ozone National Ambient Air Quality Standards  
The U.S. EPA is required by law to review the NAAQS every five 5 years. The purpose of the review is for 

the U.S. EPA to evaluate the latest scientific data to ensure that the NAAQS are set at levels that are 

protective of public health. In the review, the U.S. EPA considers the most recent scientific and health 
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effects information, air quality information, and quantitative risk (e.g., size of at-risk groups affected). The 

U.S. EPA must consider the uncertainties and limitations of the scientific evidence as well as conclusions 

from the U.S. EPA experts and advice from the Clean Air Scientific Advisory Committee (CASAC).15 At the 

conclusion of the review, the U.S. EPA determines if the current standards are “requisite to protect public 

health with an adequate margin of safety.”16 

In 1979, the U.S. EPA approved a 1-hour ozone standard (120 ppb) that was replaced in 1997 with a more 

stringent 8-hour ozone standard (80 ppb). The U.S. EPA subsequently revoked the 1-hour standard 

entirely, effective in 2005, based on research demonstrating that the 1-hour standard was inadequate for 

protecting public health, and that ozone can affect human health at lower levels and over longer exposure 

times than one hour. Still, in order to avoid losing clean air progress achieved under the 1-hour standard, 

the U.S. EPA requires that certain emissions control requirements for areas designated as nonattainment 

or maintenance for the revoked 1-hour standard must remain in place.17 The 8-hour ozone standard was 

subsequently lowered to 75 ppb in 2008 and to 70 ppb in 2015. The U.S. EPA concluded that the 70 ppb 

ozone standard was sufficient to protect health in 2020; however. However, the U.S. EPA is currently in 

the process of revisiting that determination. 

Within 2 years of setting a new or revised NAAQS, Title I of the CAA requires the U.S. EPA to designate 

areas as meeting (attainment) or not meeting (nonattainment) the standard.18 Areas are classified based 

on their design values19 for each standard. Figure 1-4 5 shows the nonattainment classifications for the 

2015 8-hour ozone standard based on design values.20  

FIGURE 1-45 

OZONE NONATTAINMENT CLASSIFICATIONS FOR 2015 8-HOUR STANDARD BASED ON DESIGN VALUES  

 

15 The Clean Air Scientific Advisory Committee (CASAC) is an independent scientific advisory committee 

established by the CAA charged with providing advice to the U.S. EPA. 

16 https://www.epa.gov/sites/default/files/2015-10/documents/overview_of_2015_rule.pdf. 

17 https://archive.epa.gov/ozonedesignations/web/html/fsjul05.html. 

18 https://www.epa.gov/ozone-designations/learn-about-ozone-designations#process.  

19 The design value of an air basin for the 2015 8-hour ozone standard is determined by the highest ozone value of 

all stations, based on a 3-year average. 

20 https://www.epa.gov/green-book/ozone-designation-and-classification-information.  

https://archive.epa.gov/ozonedesignations/web/html/fsjul05.html
https://www.epa.gov/ozone-designations/learn-about-ozone-designations#process
https://www.epa.gov/green-book/ozone-designation-and-classification-information


Chapter 1: Introduction 

1-11 

 

TABLE 1-1 

 OZONE NONATTAINMENT CLASSIFICATIONS FOR SOUTH COAST AIR BASIN AND COACHELLA VALLEY 

*Voluntary reclassification from “severe” to “extreme” in July 2019. 
** Requested voluntary reclassification to "extreme" in November 2022. 

 

As shown in Table 1-1, South Coast Air Basin and Coachella Valley have been classified as “extreme” and 

“severe” nonattainment for the 2015 ozone standard, respectively. As an “extreme” ozone nonattainment 

area, the South Coast AQMD has until August 3, 2038 to attain the 2015 ozone standard for the Basin, 

which is 20 years from the designation as an “extreme” nonattainment area. The U.S. EPA requires that 

all control measures in the attainment demonstration must be implemented no later than the beginning 

of the attainment year ozone season. The U.S. EPA also defines the attainment year ozone season as the 

ozone season immediately preceding a nonattainment area’s maximum attainment date, which is August 

3, 2038. Therefore, 2037 is considered the attainment year for the Basin and 2032 is the attainment year 

for Coachella Valley. Chapter 3 provides the emission inventory for the attainment year and Chapter 5 

provides the modeled projected air quality in that year to demonstrate attainment of the standard. This 

AQMP focuses on developing plans to address the 2015 ozone standard. Other ozone and PM standards 

have been addressed in prior AQMPs. 

As an “extreme” nonattainment area, the Basin ozone SIP for the 2015 8-hour ozone NAAQS is required 

to be submitted within four 4 years21 after the designation effective date. Key SIP elements for extreme 

nonattainment areas include, but are not limited to: (1) an attainment demonstration;, (2) a reasonable 

further progress (RFP) demonstration showing ozone precursor reductions of at least 3 percent per year 

until the attainment date;, (3) additional reasonably available control technology (RACT) rules to address 

sources subject to the “extreme” area major source threshold;, (4) use of clean fuels or advanced control 

 

21 CAA, Title I, Part D, Subpart 2, Section 182(e) requires that “extreme” areas submit according to Section 

182(c)(2). 

Standard Level 
South Coast 

Classification 
Coachella Valley 

Classification 
Attainment Date 

2015 8-hour 
Ozone 

70 ppb Extreme Severe 
August 3, 2038 (South Coast) 

August 3, 2033 (Coachella 
Valley) 

2008 8-hour 
Ozone 

75 ppb Extreme Severe** 
July 20, 2032 (South Coast) 

July 20, 2027 (Coachella Valley) 

1997 8-hour 
Ozone 

80 ppb Extreme Extreme* 
June 15, 2024 

(both South Coast and 
Coachella Valley) 

1979 1-hour 
Ozone 

120 ppb Extreme Attainment 
December 31, 2022  

(South Coast) 
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technology for boilers as described at CAA section 182(e)(3);), and (5) contingency measures.22 TheUnder 

the CAA, the U.S. EPA has some discretion under CAA with penalties for submittal deadlines, and penalties. 

Penalties for failure to submit SIP elements on time are not incurred until 18 months after a finding of late 

non-submittal. 

Air Quality Planning Requirements 

After approving a standard, the U.S. EPA designates areas across the nation as attainment or as 

nonattainment of the standard. The U.S. EPA classifies areas of ozone nonattainment (e.g., “extreme,” 

“severe,” “serious,” “moderate”,” or “marginal”) based on how much an area exceeds the standard, which 

in turn affects requirements for a SIP and determines the attainment date. The more severe the ozone 

problem, the more time is allowed to demonstrate attainment in recognition of the greater challenges 

involved to reach attainment. However, the higher classifications are also subject to more stringent 

requirements. 

If an area is designated as nonattainment of the NAAQS, the State is required to submit a SIP 

demonstrating compliance with a series of CAA requirements. Chapter 6 provides a detailed explanation 

of the federal CAA requirements along with how the requirements are addressed in this plan. In addition, 

the U.S. EPA requires that transportation conformity budgets are established based on both the most 

recent planning assumptions (i.e., within the last five 5 years) and approved motor vehicle emission 

models.23 Transportation conformity ensures that transportation plans and programs do not cause or 

contribute to a new violation of a standard, increase the frequency or severity of any existing violation, or 

delay the timely attainment of the air quality standards. 

The California Lewis Air Quality Act (now known as the Lewis-Presley Air Quality Management Act) 

requires that the South Coast AQMD prepares an AQMP consistent with federal planning requirements. 

In 1977, amendments to the federal CAA included requirements for submitting SIPs for non-attainment 

areas that fail to meet all federal ambient air quality standards. State law also imposed planning 

requirements for the Basin (Health & Safety Code §40462). The federal CAA was amended in 1990 to 

specify attainment dates and SIP requirements for ozone, carbon monoxide (CO), nitrogen dioxide (NO2) 

and PM10. The California Clean Air Act (CCAA), adopted in 1988, requires the South Coast AQMD to 

endeavor to achieve and maintain state ambient air quality standards for ozone, CO, sulfur dioxide (SO2), 

and NO2 by the earliest practicable date (Health & Safety Code §40910), and establishing requirements to 

update the plan periodically. The first AQMP was prepared and adopted by the South Coast AQMD in 1979 

and has been updated and revised a number of times. The CCAA requires a three3-year plan review and 

update to the AQMP. The following bullet items summarize the main components of those updates and 

revisions.: 

 

22 84 FR 44801. 

23 Transportation conformity is required under CAA Section 176(c); transportation projects that receive federal 

funding, approvals, or permits must demonstrate that their actions are air quality neutral or beneficial and meet 

specified emissions budgets in the SIP. 
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• In 1982, the AQMP was revised to reflect better data and modeling tools; 

• In 1987, a federal court ordered the U.S. EPA to disapprove the 1982 AQMP because it did not 

demonstrate attainment of all NAAQS by 1987, as required by the CAA; 

• The 1989 AQMP was adopted in March 1989 and was specifically designed to attain all NAAQS. This 

plan called for three “tiers” of measures as needed to attain all standards and relied on significant 

future technology advancement to attain these standards; 

• In 1991, the South Coast AQMD prepared and adopted the 1991 AQMP to comply with the CCAA; 

• In 1992, the 1991 AQMP was amended to add a control measure containing market incentive 

programs; 

• In 1994, the South Coast AQMD prepared and adopted the 1994 AQMP to comply with the CCAA 

three3-year update requirement and to meet the federal CAA requirement for an ozone SIP; 

• The 1997 AQMP was designed to comply with the three3-year update requirements specified in the 

CCAA as well as to include an attainment demonstration for PM10 as required by the federal CAA; 
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• In 1999, the ozone plan portion of the 1997 AQMP was amended to address the U.S. EPA concerns 

with the 1997 AQMP plan; 

• In April 2000, the U.S. EPA approved the 1999 

ozone SIP Amendment to the 1997 plan. The 

1999 Amendment in part addressed the State’s 

requirements for a triennial plan update; 

• The 1997 PM10 SIP, as updated in 2002, was 

deemed complete by the U.S. EPA in November 

2002 and approved in April 2003; 

• The 2003 AQMP was adopted by the South Coast 

AQMD in August 2003; 

• The 2007 AQMP was developed to comply with CAA 

requirements for nonattainment areas to 

prepare SIP revisions for the federal eight8-hour 

ozone and PM2.5 standards and was adopted in 

June 2007; 

• The 2012 AQMP was adopted in December 2012 to 

address the 2006 24-hour PM2.5 air quality 

standard and to satisfy the planning 

requirements of the CAA; 

• A Supplement to the 2012 AQMP was prepared to 

demonstrate attainment of the 24-hour PM2.5 

standard by 2015. The South Coast AQMD 

approved the Supplement in February 2015 and 

submitted to CARB /the U.S.EPA for approval as 

part of the SIP; 

• The 2016 AQMP was developed to address five NAAQS - three ozone standards and two PM2.5 

standards - and was adopted in March 2017; and 

• The 2022 AQMP is being developed to identify and implement strategies and control measures to 

meet the 2015 8-hour ozone NAAQS (70 ppb) as expeditiously as practicable, but no later than 

the statutory attainment deadline of August 3, 2038 for South Coast Air Basin and August 3, 2033 

for the Coachella Valley. The 2022 AQMP is based on the most recent assumptions provided by 

both CARB and SCAG for motor vehicle emissions and demographic updates and includes updated 

transportation conformity budgets. Chapter 2 provides more detail on the federal and State 

ambient air quality standards, attainment status, trends, and specific pollutant information such 

as the health effects due to exposure. 
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Air Quality Progress 
As of 2022, the region’s population exceeds 17 million people, yet emissions have continued to decrease. 

In the South Coast Air Basin, approximately 417406 tons per day of VOCs and 347351 tons per day of NOx 

were emitted in 2018 (the base-year of the emissions inventory and modeling analysis in this plan). Based 

on current regulations and actions already taken, emissions are estimated to be approximately 389339 

tons per day of VOCsVOC emissions and 220184 tons per day of NOx emissions in 2037. See Appendix III 

for 2018, and 2037 summer planning inventory emissions. However, these levels are not low enough to 

meet the 2015 8-hour ozone NAAQS for the Basin and significant additional emissionemissions reductions 

are necessary. 

Substantial progress has been made in reducing the pollutants that form ozone (i.e., VOCs, NOx) and 

PM2.5 emissions through regulatory measures, voluntary actions, and partnerships with other agencies 

and stakeholders. Figure 1-5 6 illustrates the ozone and PM2.5 levels in the Basin as a percentage of the 

federal standard, demonstrating which demonstrates that while air quality progress has been dramatic 

since the 1990s, much work remains to bring the Basin into attainment of the ozone standards. Detailed 

ozone concentrations and trends can be found in Chapter 2. 

Even with the substantial progress, more action must occur to meet the federal and California health-

based standards. The 2022 AQMP explores new and innovative ways to accomplish these goals through 

incentive programs, efficiency improvements, recognition of co-benefits from other programs, regulatory 

measures, and other voluntary actions. 
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FIGURE 1-56 

TRENDS OF SOUTH COAST AIR BASIN MAXIMUM 3-YEAR DESIGN VALUES  

FOR OZONE AND PM2.5 

(AS PERCENTAGES OF CURRENT FEDERAL STANDARDS. 24-HOUR PM2.5 DESIGN VALUES EXCLUDE EXCEPTIONAL 

EVENTS CAUSED BY THE BOBCAT AND EL DORADO FIRES IN 2020) 

Progress in Implementing the 2016 AQMP 

South Coast AQMD’s Actions – Rules and Regulations 

The 2016 AQMP was adopted in March 2017, approved by CARB the same month, and submitted to the 

U.S. EPA in April 2017. The 2016 AQMP included a comprehensive control strategy with specific control 

measures to attain ozone and PM2.5 NAAQS. The ozone portion and the 24-hour PM2.5 standard 

elements of the 2016 AQMP have been approved by the U.S. EPA into the SIP.24 The “moderate” annual 

PM2.5 elements of the 2016 AQMP have also been approved by the U.S. EPA, and in 2020 the U.S. EPA 

approved the Basin’s re-designation as a “serious” nonattainment area for the annual PM2.5 standard.25 

These approvals include SIP revisions submitted in response to the U.S. EPA’s initial findings. 

Since its adoption, the South Coast AQMD has continued to implement the controls described in the 

2016 AQMP control strategy. Progress toward fulfilling the 2016 AQMP commitments is tracked by 

emissions reductions that have occurred and are expected to occur from the implementation of adopted 

 

24 84 FR 52005. 

25 85 FR 71264.                             
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regulations. AIn the past several years, a particular area of focus the past several years has been on 

implementing Control Measure CMB-05 for transitioning facilities from the Regional Clean Air Incentives 

Market (RECLAIM) Program to Best Available Retrofit Control Technology (BARCT) level controls. That 

transition is expected to achieve five 5 tons per day of NOx reductions in addition to the reduction on 

the RECLAIM allocation cap as specified in the 2015 Regulation XX amendment. The recent amendments 

of rules applicable to the RECLAIM facilities also address in part the requirements set by the AB 617 

Community Emissions Reductions Programs. From 2018 to 2021, a total of twelve rules (Rules 1109.1, 

1110.2, 1117, 1118.1, 1134, 1135, 1146, 1146.1, and 1146.2, 1147.1, 1150.3, and 1179.1) were 

adopted/amended to establish BARCT NOx emission limits.  

With the exception of Rule 1109.1, the total emission reductions resulting from these rules are about 

5.9 tons per day, which are anticipated to be achieved by 2024 (reductions from Rule 1118.1 are 

allocated to CMB-03). Implementation of Rule 1109.1, adopted on November 5, 2021, is estimated to 

reduce NOx emissions by approximately 7.7 to 7.9 tons per day upon final implementation, with 3.7 to 

3.8 tons per day expected by 2023. 2.6 tons per day oOut of the total 7.7 to 7.9 tons per day reductions, 

2.6 tons per day will be used to fulfill the RECLAIM shave commitment set by the 2015 amendment of 

Regulation XX. Furthermore, four additional rules (Rules 1147, 1147.2, 1153.1, and 1159.1) are currently 

under development and are scheduled for amendment / /adoption in calendar year 2022. More details 

on the RECLAIM Program and associated emissions can be found in Chapter 3. 

The South Coast AQMD has also taken several innovative actions to implement the facility-based mobile 

source measures included in the 2016 AQMP to achieve further reductions from mobile sources. These 

are measures aimed at reducing emissions from indirect sources, which are facilities which do not 

directly emit significant air pollution themselves, but attract substantial mobile sources. Rules focused 

on emissionemissions reductions from indirect sources are referred to as indirect source rules (ISR). The 

South Coast AQMD has been pursuing implementation of facility-based mobile source measures in five 

key areas as described below:. 

• Marine Ports: On May 4, 2018, the South Coast AQMD Governing Board (Board) directed staff 

to pursue both regulatory and voluntary approaches for some of the Basin’s largest indirect 

sources, which include marine ports and airports. In August 2021, the Board directed staff to 

pursue a Memorandum of Understanding (MOU) with the ports of Los Angeles and Long Beach 

for another four months and begin evaluation of marine ports ISR in December 2021, if a draft 

MOU (or draft MOUs) is not ready for full execution by all parties., to begin evaluation of a 

marine ports ISR in December 2021. Per the Board direction, emissionemissions reductions 

from marine ports pivoted fully to an ISR approach in February 2022 due to the lack of progress 

in developing MOUs with the ports;. 

• Commercial Airports: Following Board direction from given on May 4, 2018, emissions 

reductions from the operations of commercial airports were pursued using a collaborative and 

voluntary approach with five major commercial airports in the Basin. As a result, MOUs with 

five commercial airports were developed and adopted at the December 6, 2019 Governing 

Board meeting, with a projected NOx emission reduction of 0.52 and 0.37 tons per day in 2023 

and 2031, respectively;. 
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• Warehouses/Distribution Centers: Rule 2305 (- Warehouse Indirect Source Rule) – Warehouse 

Actions and Investments to Reduce Emissions (WAIRE) Program was adopted in May 2021 to 

reduce NOx and diesel emissions associated with warehousing activities, with estimated NOx 

reductions of 1.5 to 3 tons per day by 2031;. 

• Railyards: Rulemaking is currently underway for new rail yards; and. 

• New and Re-development: thisThe measure is currently under development. 

Table 1-2 lists the South Coast AQMD’s 2016 AQMP commitments and the control measures or rules that 

were adopted through 2021. Emission reduction Emissions reductions commitments and reductions 

achieved through adopted measures are based on the emissionemissions inventories and milestone years 

from the 2016 AQMP. The new control strategy and attainment demonstrations in the 2022 AQMP are 

expected to supersede any previous commitments not achieved and not to be re-introduced in the 

proposed control strategy. “N/A” in the tables indicateindicates a measure designed to ensure that 

reductions assumed to occur will in fact occur. “TBD” reductions are to be determined once the technical 

assessment is complete, and inventory and specific control approach are identified. 
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TABLE 1-2 

2016 AQMP EMISSIONEMISSIONS REDUCTIONS (TONS PER DAY) BY MEASURE/ADOPTION DATE  

 

Control 
Measure # 

Control Measure Title 
Adoption 

Date 

Commitment 
Adopted to be 

Achieved 

2023 2031 2023 2031 

NOx EMISSIONSa 

CMB-01 
Transition to Zero and Near-Zero 

Emission Technologies for 

Stationary Sources 

-- 2.5 6.0 -- -- 

CMB-02 

Emission Reductions from 

Replacement with Zero or Near-

Zero NOx Appliances in 

Commercial and Residential 

Applications [R1111] 

2018 1.1 2.8 0.01b -- 

CMB-03 Emission Reductions from Non-

Refinery Flares [R1118.1] 
2018 1.4 1.5 0.2c 

 
-- 

CMB-04 
Emission Reductions from 

Restaurant Burners and 

Residential Cooking 

 
-- 

 
0.8 

 
1.6 

 
-- 

 
-- 

CMB-05 Further NOx Reductions from 

RECLAIM Assessment 
2018-2021 0.0 5.0 9.4

d
 11.7

d
 

ECC-02 

Co-Benefits from Existing 

Residential and Commercial 

Building Energy Efficiency 

Measures 

2018 0.3 1.1 0.3
e 

 
 

-- 

ECC-03 
Additional Enhancements in 

Reducing Existing Residential 

Building Energy Use 

 
-- 

 
1.2 

 
2.1 

 
-- 

 
-- 

MOB-03 
Emission Reductions at 

Warehouse Distribution Centers 2021 TBD TBD 0.7 to 1.5f 1.5 to 3.0
f
 

MOB-04 Emission Reductions at 

Commercial Airports 
2019 TBD TBD 0.5 0.37 

MOB-10 
Extension of the SOON Provision 

for Construction/ Industrial 

Equipment 

Ongoing 1.9 1.9 --g TBD 

MOB-11 Extended Exchange Program Ongoing 2.9 1.0 <0.1 TBD 

MOB-14 Emission Reductions from 

Incentive Programs 
Ongoing 11 7.8 11.2 TBD 

TOTAL NOx REDUCTIONS 23.1 31.0 
22.3 to 

23.1 

13.6 to 

15.1 
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TABLE 1-2 (CONTINUED) 

2016 AQMP EMISSIONEMISSIONS REDUCTIONS (TONS PER DAY) BY MEASURE/ADOPTION DATE 

Control 
Measure # 

Control Measure Title 
Adoption 

Date 

Commitment 
Adopted to be 

Achieved 

2023 2031 2023 2031 

VOC EMISSIONSa 

CTS-01 Further Emission Reductions 

from Coatings, Solvents, 

Adhesives, and Sealants [R1168] 

2017 1.0 2.0 1.4h -- 

FUG-01 Improved Leak Detection and 
Repair 

-- 2.0 2.0 -- -- 

CMB-01 Transition to Zero and Near-

Zero Emission Technologies 

for Stationary Sources 
-- 1.2 2.8 -- -- 

CMB-03 Emission Reductions from Non-

Refinery Flares [R1118.1] 
2018 0.4 0.4 0.014c 

 
-- 

ECC-02 Co-Benefits from Existing 

Residential and Commercial 

Building Energy Efficiency 

Measures 

2018 0.07 0.3 0.07 
 

-- 

ECC-03 Additional Enhancements in 

Reducing Existing Residential 

Building Energy Use 

-- 0.2 0.3 -- 
 

-- 

BCM-10 Emission Reductions from 
Greenwaste Composting 

-- 1.5 1.8 -- -- 

MSC-02 Application of All Feasible 
Measures 

TBD TBD TBD 0.88i -- 

TOTAL VOC REDUCTIONS 6.4 9.6 2.4 -- 
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TABLE 1-2 (CONCLUDED) 

2016 AQMP EMISSIONEMISSIONS REDUCTIONS (TONS PER DAY) BY MEASURE/ADOPTION DATE 

 
a SIP commitments in the 2016 AQMP for VOC and NOx use a summer planning inventory, whereas expected 

emissionemissions reductions shown in this table are based on annual average inventories estimated during 

development of specific rules/measures. Annual average inventories for VOC and NOx are generally lower 

than summer planning inventories, hence. Hence, this table shows conservatively low emissionemissions 

reductions relative to SIP commitments. 
b EmissionEmissions reductions reflect implementation of existing requirements in Rule 1111. 
c  During rule development, emissionemissions levels were found to be lower than those estimated in the 2016 

AQMP. 
d Reflects emission reductions from Rules 1109.1, 1110.2, 1117, 1134, 1135,1146 series, 1147.1, 1150.3, and 

1179.1 (adopted from 2018 to 2021, with partial reductions of 3.7 tons per day and 5.8 tons per day by 2023 

and 2031, respectively for Rule 1109.1). The specific emissionemissions reductions by 2023/2031 vary 

depending on the implementation schedule of each rule. There may be partial overlap between the 

emissionemissions reductions shown and those achieved from the RECLAIM shave, as described in the 2015 

amendment of Rule 2002. In addition, part of these emissionemissions reductions resulting from non-RECLAIM 

facilities satisfy commitments for CMB-01 and CMB- 02. 
e A linear extrapolation was used to estimate emissionemissions reductions from ECC-02 which are co- benefits 

from the adoption of State policies, such as SB350 and Title 24. 
f     SIP credit subject to the U.S. EPA’s approval. 
g   Estimated reductions for MOB-10 are included in MOB-14. 
h   Amendment to Rule 1168 underway; emissions reductions to be updated. 
i   Includes emissionemissions reductions from Rule 1113 amendment adopted in February 2016, which was not 

reflected in the 2016 AQMP emissionemissions inventory. 

Control 
Measure # 

Control Measure Title 
Adoption 

Date 

Commitment 
Adopted to be 

Achieved 

2021 2025 2021 2025 

PM2.5 EMISSIONS 

BCM-01 Further Emission Reductions from 
Commercial Cooking 

-- 0.0 3.3 -- -- 

BCM-04 
Emission Reductions from 
Manure Management Strategies 
[NH3] 

-- 0.26 0.2 -- -- 

BCM-10 Emission Reductions from 
Greenwaste Composting [NH3] 

-- 0.1 0.1 -- -- 

TOTAL PM2.5 REDUCTIONS TBD 3.3 -- -- 
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South Coast AQMD’s Actions – Technology Demonstration and 

Incentives 

One of the key elements of the 2016 AQMP is to make private and public funding available to help 

further development and deployment of the advanced cleaner technologies, such as zero emission and 

near-zero emission technologies, and also achieve co-benefits from existing programs (e.g., climate and 

energy efficiency). Significant public and private investments are essential to achieve the needed 

transformation to zero emission technologies. The costs of zero emission technologies could be high 

when they are not commercially available on a large scale and thus, those investments would help 

expedite continued innovation and the advancement and deployment of clean technologies. 

On January 4, 2019, the South Coast AQMD Governing Board awarded funding to 26 emission 

reductionemissions reductions incentive projects, totaling over $47 million to support the 2016 AQMP’s 

emission reduction targetemissions reductions targets via an incentive approach. Of the 26 projects, 16 

would implement commercially available zero or near-zero control technologies or support 

infrastructure for implementation of cleaner fuels. These projects are anticipated to result in 

approximately 0.24 tons per day of NOx and 0.005 tons per day of PM2.5 emissions reductions in the 

Basin, with the majority of the projects implemented in environmental justice communities. 

Additionally, 11 stationary and mobile source technology demonstration projects were also included in 

this funding program. Upon successful demonstration and deployment, these projects have the 

potential to provide additional long-term NOx and VOC emissionemissions reductions. The awarded 

projects are consistent with the commitments in various 2016 AQMP control measures including MOB-

14, CMB-02, CMB-04, and ECC-03. To estimate the benefits of zero and near-zero emissionemissions 

technology in the residential and commercial sectors, staff has also developed an interactive tool to 

estimate changes in criteria and GHG emissions and costs associated with upgrades in residential 

appliances. The Net Emissions Analysis Tool (NEAT) has been developed to assist in implementing 

control measures CMB-02 and ECC-03 of the 2016 AQMP. These measures seek emissionemissions 

reductions with zero and near-zero NOx appliances in commercial and residential applications, and 

integrate energy efficiency enhancements with criteria pollutants (e.g., NOx) and greenhouse gas 

emission reductionemissions reductions co-benefits. 

In addition, the South Coast AQMD continues the implementation of existing ongoing mobile source 

programs such as Surplus Off-Road Opt-In for NOx (SOON), the extended exchange program, and 

incentive programs (e.g., Carl Moyer) specified in the 2016 AQMP control measures MOB-10 (Extension 

of the SOON Provision for Construction/Industrial Equipment), MOB-11 (Extended Exchange Program), 

and MOB-14 (Emission Reductions from Incentive Programs). The Mobile Source Incentive 

Programsmobile source incentive programs listed in Table 1-3 includes the number of affected mobile 

source equipment and emissionemissions reductions in tons per year for projects approved in year 

2021. 
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TABLE 1-3 

ESTIMATED EMISSIONEMISSIONS REDUCTIONS BENEFITS FROM 2021 INCENTIVE PROGRAMS 

Program 

# of Engines / 

Equipment / INF 

Stations 

Estimated 

Emission 

Reductions 

NOx 

(Tons/Year) 

Estimated 

Emission 

Reductions 

PM 

(Tons/Year) 

Award 

Amount 

Carl Moyer 163 231.9 4.1 $39,664,068 

AB 617 CAPP Incentives 239 123.5 6.0 $37,762,509 

Lower-Emission  
School Bus 

178 34.1 4.8 $46,983,000 

FARMER Program 2 5.8 0.3 $711,736 

Volkswagen Mitigation 

107 (First Come 
First Serve) 

--a $8,974,476 

38 (Competitive) 12.2 --b $2,361,126 

VIP 30 19.6 0.1 $1,300,000 

Prop 1B 307 101.8 0 $32,825,000 

Replace your Ride 865 2.5 0.1 $7,014,500 

TOTAL  $177,596,415 

a EmissionEmissions reduction values pending evaluation from this first-come-first-served (FCFS) solicitation. 
b Only NOx is required for VWVolkswagen Environmental Mitigation Trust Program.  

2022 AQMP  

Scope 

The 2022 AQMP is designed to primarily to address the federal 2015 8-hour ozone NAAQS, to satisfy the 

planning requirements of the federal CAA for the Basin and the Coachella Valley. Specific federal CAA 

requirements included in the 2022 AQMP are discussed later in this section. Once approved by the South 

Coast AQMD Governing Board and CARB, the 2022 AQMP will be submitted to the U.S. EPA as part of 

California’s SIP. 

In addition, the 2022 AQMP includes a chapter reporting on the air quality status of the Riverside County 

portion of the Salton Sea Air Basin (Coachella Valley) (Chapter 7). Chapter 8 describes the air quality 

impacts experienced in environmental justice communities and outline some of the steps South Coast 

AQMD is taking to address localized impacts. An additional chapter provides the public process and 

participation of the 2022 AQMP development (Chapter 9). 
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Approach 

As described in Chapter 5, the Basin is expected to attain the 2015 8-hour ozone NAAQS in 2037 with the 

existing control programs and the newly proposed control strategy in the 2022 AQMP. Under the federal 

CAA, the Basin must achieve the federal NAAQS “as expeditiously as practicable.” Therefore, if feasible 

measures are available, they must be adopted and implemented ininto the SIP. Chapter 4 of the 2022 

AQMP outlines a comprehensive control strategy that meets the requirement for expeditious progress 

towards the attainment date for the 2015 8-hour ozone NAAQS being analyzed. 

The Clean Air ActCAA provides additional flexibilities to nonattainment areas that are classified as 

“extreme” for ozone. Section 182(e)(5) allows extreme ozone nonattainment areas to take credit for 

emission reductions from future improvements and breakthroughs in control techniques and 

technologies. These emissions reductions are also known as “black box” measures because the specific 

technologies or controls to achieve the emissionemissions reductions are not yet known. The rationale 

for allowing “black box” measures is that extreme ozone nonattainment areas have 20 years to attain the 

standard, and, in that time, advanced technologies to achieve further emissionemissions reductions are 

presumed to become available. 

As shown in the ozone strategy in Chapter 4, reliance on “black box” emissionemissions reductions 

strategies is necessary. This is due to the substantial emissionemissions reductions that are needed to 

attain the standard. The photochemical ozone modeling analysis and attainment demonstration included 

in Chapter 5 indicate that 7167 percent of emissionemissions reductions beyond the 2037 baseline are 

required. This is equivalent to an 8283 percent reduction from 2018 emissions. Given the magnitude of 

emissionemissions reductions required for attainment of the 2015 8-hour ozone standard, wethe 

attainment demonstration will have to rely on the deployment of future advanced technologies to achieve 

the needed emissionemissions reductions. 

The magnitude of emissionemissions reductions needed also means that no single emissions category can 

be left uncontrolled, including sources subject to federal authority. While emissions from sources subject 

to the authority of the South Coast AQMD and CARB have been significantly reduced in the past few 

decades, emissions from sources primarily regulated by federal and international authorities have 

remained relatively stagnant or have increased over this time period. The reductions from the sources 

that are subject to federal and international authorities are subject to CAA Section 182(e)(5) provisions, 

since the State and local district cannot assign emissionemissions reductions to federal entities through 

the SIP. As such, reliance on 182(e)(5) “black box” provisions is necessary in demonstrating attainment of 

the 2015 ozone standard. The South Coast AQMD will pursue close collaboration with other agencies to 

continue progress and work actively towards defining and achieving as many emissionemissions 

reductions as possible, and not wait until subsequent AQMPs to begin to address any shortfalls. 

The control measures contained in the 2022 AQMP can be categorized as follows: 
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Ozone Measures.: These measures provide for necessary actions to attain the 

2015 8-hour ozone NAAQS in 2037, including actions to reduce NOx and VOC 

emissions from both stationary (point and area) and mobile sources, as 

included in the South Coast AQMD’s proposed stationary and mobile source 

measures, as well as CARB’s State Strategy for the State Implementation Plan 

(State SIP Strategy.). The mobile source measures include actions to be taken 

by the South Coast AQMD, CARB and the U.S. EPA. 

Contingency Measures.:  These measures are to be automatically implemented 

if the Basin fails to achieve the ozone standard by the latest statutory attainment 

date or Reasonable Further Progresss reasonable further progress requirements. 

Transportation Control Measures.:  These measures are generally designed to 

reduce vehicle miles traveled (VMT) as included in SCAG’s 2020 Regional 

Transportation Plan. (RTP). 

Some of the control measures achieve emissionemissions reductions by taking advantage of existing 

programs, while some control measures focus on incentives, outreach, and education to bring about 

emissionemissions reductions through voluntary participation and behavioral changes needed to 

complement regulations. 

Need for Integrated and Coordinated Planning  

The Basin faces several ozone and PM2.5 attainment challenges, as strategies for significant emission 

reductions become harder to identify and the federal standards continue to become more stringent.  

California’s greenhouse gasGHG reduction targets under SB 32 and Governor Executive Order B-55-18 add 

new challenges and timelines that affect many of the same sources that emit criteria pollutants. In finding 

the most cost-effective and efficient path to meet multiple deadlines for multiple air quality and climate 

objectives, an integrated planning approach is optimal. Responsibilities for achieving these goals span all 

levels of government and coordinated and consistent planning efforts among multiple government 

agencies are a key component of this integrated approach.    

Federal CAA Planning Requirements Addressed by 2022 AQMP 

In November 1990, Congress enacted a series of amendments to the Clean Air Act (CAA),, intended to 

strengthen air pollution control efforts across the nation. One of the primary goals of these amendments 

was an overhaul of the planning provisions for those areas not currently meeting NAAQS. The CAA 

identifies specific emission reduction goals, requires both a demonstration of reasonable further progress 

and an attainment demonstration, and incorporates more stringent sanctions for failure to attain or to 

meet interim milestones. 

There are several sets of general planning requirements in the federal CAA, both for nonattainment areas 

(Section 172(c)) and for implementation plans in general (Section 110(a)(2)). These requirements are 

listed and briefly described in Tables 1-4 and 1-5, respectively. The general provisions apply to all 

applicable pollutants unless superseded by pollutant-specific requirements. Chapter 6 and Appendix 6 VI 

describe the specific CAA requirements and how these requirements are satisfied by the 2022 AQMP. 
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TABLE 1-4 

 NONATTAINMENT PLAN PROVISIONS [CAA SECTION 172(C)] 

 

 

 

 

  

Requirement Description 

Reasonably available control measures Implementation of all reasonably available control 
measures as expeditiously as practicable [Section 
172(c)(1)] 

Reasonable further progress Provision for reasonable further progress, which is 
defined as “such annual incremental reductions in 
emissions of the relevant air pollutant as are 
required for the purpose of ensuring attainment 
of the applicable national ambient air quality 
standard by the applicable date” [Section 
172(c)(2)] 

Inventory Development and periodic revision of a 
comprehensive, accurate, current inventory of 
actual emissions from all sources [Section 
172(c)(3)] 

Allowable emission levels Identification and quantification of allowable 
emission levels for major new or modified 
stationary sources [Section 172(c)(4)] 

Permits for new and modified stationary 
sources 

Permit requirements for the construction and 
operation of new or modified major stationary 
sources [Section 172(c)(5)] 

Other measures Inclusion of all enforceable emission limitations 
and control measures as may be necessary to 
attain the standard by the applicable attainment 
deadline [Section 172(c)(6)] 

Contingency measures Implementation of contingency measures to be 
undertaken in the event of failure to make 
reasonable further progress or to attain the 
NAAQS [Section 172(c)(9)] 
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TABLE 1-5 

GENERAL CAA REQUIREMENTS FOR IMPLEMENTATION PLANS [CAA SECTION 110(A)]  

Requirement Description  

Enforceable emission 
limitations 

Enforceable emission limitations or other control measures as 
needed to meet the requirements of the CAA [Section 110(a)(2)(A)] 

Ambient air quality monitoring An ambient air quality monitoring program [Section 110(a)(2)(B)] 

Enforcement and regulation A program for the enforcement of adopted control measures and 
emission limitations and regulation of the modification and 
construction of any stationary source to assure that the NAAQS are 
achieved [Section 110(a)(2)(C)] 

Interstate transport Adequate provisions to inhibit emissions that will contribute to 
nonattainment or interfere with maintenance of NAAQS or 
interfere with measures required to prevent significant 
deterioration of air quality or to protect visibility in any other state 
[Section 110(a)(2)(D)] 

Adequate resources Assurances that adequate personnel, funding, and authority are 
available to carry out the plan [Section 110(a)(2)] 

Source testing and monitoring Requirements for emission monitoring and reporting by the source 
operators [Section 110(a)(2)(F)] 

Emergency authority Ability to bring suit and issue administrative orders to enforce 
against source presenting imminent and substantial endangerment 
to public health or environment [Section 110(a)(2)(G)] 

Plan revisions Provisions for revising the air quality plan to incorporate changes in 
the standards or in the availability of improved control methods 
[Section 110(a)(2)(H)] 

Other CAA requirements Adequate provisions to meet applicable requirements relating to 
new source review, consultation, notification, and prevention of 
significant deterioration and visibility protection contained in other 
sections of the CAA [Section 110(a)(2)(I),(J)] 

Impact assessment Appropriate air quality modeling to predict the effect of new source 
emissions on ambient air quality [Section 110(a)(2)(K)] 

Permit fees Provisions requiring major stationary sources to pay fees to cover 
reasonable costs for reviewing and acting on permit applications 
and for implementing and enforcing the permit conditions [Section 
110(a)(2)(L)] 

Local government participation Provisions for consultation and participation by local political 
subdivisions affected by the plan [Sections 110(a)(2)(M) & 121] 
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The CAA requires that submitted plans include information on tracking plan implementation and 

milestone compliance. Requirements for these elements are described in CAA Section 182(g), and 

Chapters 4 and 6 address these issues. 

The U.S. EPA also requires a public hearing on many of the required elements in SIP submittals before 

considering them officially submitted. The South Coast AQMD’s AQMP public process includes multiple 

public workshops and public hearings on all the required elements prior to submittal. Chapter 9 describes 

the public process, participation, and comprehensive outreach program for the 2022 AQMP. 

State Law Requirements Addressed by the 2022 AQMP 

The California Clean Air Act (CCAA) (Health and Safety Code Sections 40910 et seq.) was signed into law 

on September 30, 1988, became effective on January 1, 1989, and was amended in 1992. Also known as 

the Sher Bill (AB 2595), the CCAA established a legal mandate to achieve health-based state air quality 

standards at the earliest practicable date. The California ambient air quality standards for ozone are 90 

ppb for 1-hour ozone, established in 1987 and 70 ppb for 8-hour ozone, established in 2005. The Lewis 

Presley Act provides that the South Coast AQMD’s plan must also contain deadlines for compliance with 

all state ambient air quality standards and the federally mandated primary ambient air quality standards 

(Health and Safety Code Section 40462(a)). Chapter 6 describes how the 2022 AQMP meets the State 

planning requirements under the CCAA, including schedules, plan effectiveness, emissionemissions 

reductions of 5 percent per year or adoption of all feasible measures, reducing population exposure to 

criteria pollutants, and ranking control measures by cost-effectiveness. 

Format of This Document 
This document is organized into eleven chapters, each addressing a specific topic. Each of the chapters is 

summarized below. 

Chapter 1, “Introduction,” introduces the 2022 AQMP including purpose, historical air quality progress, 

and the approach for the 2022 AQMP. 

Chapter 2, “Air Quality and Health Effects,” discusses the Basin’s current air quality in comparison with 

federal and State health-based air pollution standards. 

Chapter 3, “Base Year and Future Emissions,” summarizes emissions inventories, estimates current 

emissions by source and pollutant, and projects future emissions with and without growth. 

Chapter 4, “Control Strategy and Implementation,” presents the control strategy, specific measures, and 

implementation schedules to attain the air quality standards by the specified attainment dates. 

Chapter 5, “Future Air Quality,” describes the modeling approach used in the AQMP and summarizes the 

Basin’s future air quality projections with and without the control strategy. 
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Chapter 6, “Federal and State Clean Air Act Requirements,” discusses specific federal and State 

requirements as they pertain to the 2022 AQMP, including anti-backsliding requirements for revoked 

standards. 

Chapter 7, “Current and Future Air Quality – Desert Nonattainment Areas,” describes the air quality status 

of the Coachella Valley, including emissions inventories, designations, and current and future air quality. 

Chapter 8, “Environmental Justice Communities,” describes air quality impacts experienced in 

environmental justice communities and outline some of the steps the South Coast AQMD is taking to 

address localized impacts. 

Chapter 9, “Public Process and Participation,” describes the South Coast AQMD’s public outreach effort 

associated with the development of the 2022 AQMP. 
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A “Glossary” is provided at the end of the document, presenting definitions of commonly used terms 

found in the 2022 AQMP. 

2022 AQMP technical appendices are listed below: 

Appendix I (Health Effects) presents a summary of scientific findings on the health effects of ambient air 

pollutants, portions of which satisfy the requirements of California Health and Safety Code Section 

40471(b). 

Appendix II (Current Air Quality) contains a detailed summary of the air quality in 2020, along with prior 

year trends, in both the Basin and Coachella Valley, as monitored by the South Coast AQMD. 

Appendix III (Base and Future Year EmissionEmissions Inventory) presents the 2018 base year emissions 

inventory and projected emissionemissions inventories of air pollutants in future milestone and 

attainment years for both annual average and summer planning inventories.  

Appendix IV-A (South Coast AQMD’s Stationary and Mobile Source Control Measures) describes the South 

Coast AQMD staff’s proposed stationary and mobile source control measures. 

Appendix IV-B (CARB’s SIP Mobile Source Strategy) describes CARB staff’s proposed 2022 State SIP 

strategyStrategy. 

Appendix IV-C (SCAG’s Regional Transportation Strategy and Control Measures) describes the SCAG’s Final 

2020 Regional Transportation Plan/Sustainable Communities Strategy and Transportation Control 

Measures. 

Appendix V (Modeling and Attainment Demonstrations) provides the details of the regional modeling for 

the attainment demonstrations that illustrate that the proposed emissionemissions reductions will 

achieve the federal ozone air quality standards by the regulatory attainment deadlines in the Basin and 

Coachella Valley.  

Appendix VI (Compliance with Other Clean Air Act Requirements) provides the details demonstrating that 

the 2022 AQMP complies with specific federal and California Clean Air Act Requirements. 

Appendix VII (CARB’S Commitment for Coachella Valley) describes new SIP measures and potential 

emissions reduction SIP commitments for the Coachella Valley based on the measures identified and 

quantified to date as provided in CARB’s 2022 State SIP Strategy. 



 

 

• The South Coast Air Basin (Basin) experiences high levels of 

ozone due to the large amount of air emissions combined with 

ideal weather and topography for ozone formation. 

• The Basin does not meet federal ozone standards or the 

annual PM2.5 standard. It met the 24-hour PM2.5 standard for 

the first time based on 2018-2020 data but continues to 

exceed the annual PM2.5 standard. 

• The Coachella Valley also fails to meet federal ozone standards 

due to transport of pollution from the South Coast Air Basin. 

• The highest levels of ozone are typically in the Inland Empire; 

the highest levels of PM2.5 are typically in South Central Los 

Angeles and metropolitan Riverside County. 

• The region experienced unusually high levels of ozone in 2020 

due to record-breaking heatwaves and wildfires. 

Chapter 2 
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Introduction 
There are many factors that contribute to the high levels of air pollution experienced in the South Coast 

Air Basin (Basin). The substantial amount of emissions from the nation’s second largest urban area 

combined with meteorological conditions and topography that create the ideal conditions for the 

formation of pollutants such as ozone and fine particulate matter (PM2.5, particles less than 2.5 microns 

in diameter). Weather conditions such as low wind speed 1  and low mixing heights 2  hampers the 

dispersion of those emissions, and frequent strong temperature inversions form a cap that traps the 

emissions close to the ground. The mountainous terrain surrounding the bBasin further traps pollutants 

as they are pushed inland with the sea breeze. Southern California also has abundant sunshine, which 

drives the photochemical reactions that form ozone and a significant portion of fine particulate matter. 

Together all these factors create a “perfect storm” of conditions for forming air pollution. 

In the Basin, high ozone is typically observed from April through October, when longer days and more 

intense sunlight drives the photochemical reactions that form ozone. Elevated PM10 (particles less than 

10 microns in diameter) and PM2.5 concentrations can occur in the Basin throughout the year. High PM10 

levels are typically caused by windblown dust and are associated with high wind events. PM2.5 is both 

directly emitted (primary PM2.5) and formed in the atmosphere from the reaction of gas-phase 

precursors (secondary PM2.5); most PM2.5 in the Basin is formed from secondary processes. High PM2.5 

levels tend to occur most frequently in fall and winter when stagnant conditions trap pollutants and 

enhance formation of PM2.5 in the atmosphere. Weather conditions are therefore a primary driver of 

observed air pollutant levels in our region. 

While the 2022 Air Quality Management Plan (AQMP) is focused on strategies to meet the 2015 8-hour 

ozone standard, it is important to capture the broader picture of air quality in our region. This chapter 

provides a summary of air quality trends in both the Basin and the Riverside County portion of the Salton 

Sea Air Basin (SSAB), which we refer to as the Coachella Valley. We first provide an overview of the federal 

National Ambient Air Quality Standards (NAAQS or federal standards) and the California Ambient Air 

Quality Standards (CAAQS or State standards). We also briefly discuss the health effects due to air 

pollution exposure. We then summarize air quality trends in both the Basin and the Coachella Valley. We 

provide a summary of nationwide air quality data, with air quality in the Basin compared to conditions in 

other major U.S. and California urban areas. Finally, we examine potential causes of high ozone levels 

observed in the Basin in 2020. Additional details on current air quality and trends and comparisons can 

be found in Appendix II: Current Air Quality. 

Note that more detailed information of the topics discussed in this chapter can be found in the 

Appendices. Appendix I contains further information on the health effects of air pollution. Appendix II 

contains additional details on current air quality and trends with comparisons to the federal and State 

standards, including spatial and temporal variability and location-specific air monitoring data. Further, 

 

1 The average windspeed for Los Angeles is the lowest of the nation’s 10 largest urban areas. 

2 The maximum mixing height is an index of how well pollutants can be dispersed vertically in the atmosphere. 
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current air quality and trend information specific to the Coachella Valley planning area is included in 

Chapter 7, along with the State Implementation Plan (SIP)’s elements for the 2015 8-hour ozone national 

ambient air quality standards specific to the Coachella Valley.  

Ambient Air Quality Standards 

Federal and State Standards 

Both the federal government and the State of California have established ambient air quality standards 

for six air pollutants: Ozone, Carbon Monoxide (CO), Nitrogen Dioxide (NO2), Sulfur Dioxide (SO2), PM 

(includes both PM10 and PM2.5), and lead. California has also set a standard for sulfates (SO4
2-), which 

are a component of particulate matter, and a nuisance odor standard for hydrogen sulfide (H2S). 

The NAAQS for each criteria air pollutant is determined after a lengthy review of available health and air 

pollution data, with the aim of safeguarding public health. The U.S. EPA is legally barred from considering 

economic costs when setting the NAAQS. Some pollutants that have both short and long termshort- and 

long-term health consequences are regulated by establishing standards with different averaging times. 

PM2.5 for instance has daily and annual limits. Each standard has a different date by which it must be 

attained based on the date that an area is designated as nonattainment of the standard and the severity 

of the air pollutant concentrations. 

California has its own standards for the same criteria pollutants in addition to sulfate, and hydrogen 

sulfide. Some California standards (CAAQS) such as the PM2.5 annual, ozone and CO 8-hour standards are 

similar to the NAAQS, but others are more stringent. Moreover, some CAAQS use averaging periods and 

calculation methods that are different from the NAAQS. The added stringency results from the State’s 

own assessment of the nexus between pollutants and public health in California. See Chapter 6 for details. 

In addition to criteria pollutants, more than 200 toxic air pollutants have been identified by the Office of 

Environmental Health Hazard Assessment (OEHHA). Examples include benzene, hexavalent chromium 

perchloroethylene and diesel exhaust. The most recent list of toxic air pollutants with their associated 

health risk is available in the OEHHA database.3. Air toxics are regulated by controlling their emissions at 

the source, and do not have maximum permissible ambient concentrations like criteria pollutants do. The 

NAAQS and CAAQS for each of these pollutants and their effects on health and welfare are summarized 

in Table 2-1.  

 

3 https://ww2.arb.ca.gov/sites/default/files/classic/toxics/healthval/contable.pdf. 

https://ww2.arb.ca.gov/sites/default/files/classic/toxics/healthval/contable.pdf
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TABLE 2-1 

AMBIENT AIR QUALITY STANDARDS AND KEY HEALTH AND WELFARE EFFECTS 

AIR 
POLLUTANT 

FEDERAL STANDARD 
 (NAAQS) 

STATE 
 STANDARD 

 (CAAQS) 

KEY HEALTH & WELFARE EFFECTS# Concentration, 
 Averaging Time, 

Year of NAAQS 
Review 

Concentration, 
 Averaging Time 

Ozone 

 (O3) 

0.070 ppm, 8-Hour 

(2015) 

 0.075 ppm, 8-Hour 

(2008) 

 0.08 ppm, 8-Hour 

(1997) 

 0.12 ppm, 1-Hour 

(1979) 

 

0.070 ppm, 8-Hour 

 0.09 ppm, 1-Hour 

  

 

(a) Pulmonary function decrements and 

localized lung injury in humans and animals; 

(b) asthma exacerbation; (c) chronic 

obstructive pulmonary disease (COPD) 

exacerbation; (d) respiratory infection; (e) 

increased school absences, and hospital 

admissions and emergency department 

(ED) visits for combined respiratory 

diseases; (e) increased mortality; (f) 

possible metabolic effects  

Vegetation damage; property damage 

Carbon 

Monoxide 

 (CO) 

35 ppm, 1-Hour 

(1971) 

 9 ppm, 8-Hour 

(1971) 

20 ppm, 1-Hour 

 9.0 ppm, 8-Hour 

Visibility reduction (a) Aggravation of 

angina pectoris and other aspects of 

coronary heart disease; (b) decreased 

exercise tolerance in persons with 

peripheral vascular disease and lung 

disease; (c) possible impairment of central 

nervous system functions; (d) possible 

increased risk to fetuses; (f) possible 

increased risk of pulmonary disease; (g) 

possible emergency department visits for 

respiratory diseases overall and visits for 

asthma. 
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TABLE 2-1 (CONTINUED) 

AMBIENT AIR QUALITY STANDARDS AND KEY HEALTH AND WELFARE EFFECTS 

AIR 
POLLUTANT 

FEDERAL STANDARD 
 (NAAQS) 

STATE 
 STANDARD 

 (CAAQS) 

KEY HEALTH & WELFARE EFFECTS# Concentration, 
 Averaging Time, 

Year of NAAQS 
Review 

Concentration, 
 Averaging Time 

Fine 

Particulate 

Matter 

 (PM2.5) 

35 µg/m3, 24-Hour 

(2006) 

65 µg/m3, 24-Hour 

(1997) 

 12.0 µg/m3, Annual 

(2012) 

 15.0 µg/m3, Annual 

(1997) 

 

12.0 µg/m3, Annual 

  

 

Short -term (a) increase in mortality 

rates; (b) increase in respiratory 

infections; (c) increase in number and 

severity of asthma attacks; (d) COPD 

exacerbation; (e) increase in combined 

respiratory-diseases and number of 

hospital admissions; (f) increased 

mortality due to cardiovascular or 

respiratory diseases; (g) increase in 

hospital admissions for acute 

respiratory conditions; (h) increase in 

school absences; (i) increase in lost 

work days; (j) decrease in respiratory 

function in children; (k) increase 

medication use in children and adults 

with asthma.  

Long-term (a) reduced lung function 

growth in children; (b) changes in lung 

development; (c) development of 

asthma in children; (d) increased risk of 

cardiovascular diseases; (e) increased 

total mortality from lung cancer; (f) 

increased risk of premature death. 

Possible link to metabolic, nervous 

system, and reproductive and 

developmental effects for short-term 

and long-term exposure to PM2.5.  

Respirable 

Particulate 

Matter 

 (PM10) 

150 µg/m3, 24-Hour 

(1997) 

50 µg/m3, 24-Hour 

 20 µg/m3, Annual 
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TABLE 2-1 (CONTINUED) 

AMBIENT AIR QUALITY STANDARDS AND KEY HEALTH AND WELFARE EFFECTS 

AIR 
POLLUTANT 

FEDERAL STANDARD 
 (NAAQS) 

STATE 
 STANDARD 

 (CAAQS) 

KEY HEALTH & WELFARE EFFECTS# Concentration, 
 Averaging Time, 

Year of NAAQS 
Review 

Concentration, 
 Averaging Time 

Nitrogen 

Dioxide 

 (NO2) 

100 ppb, 1-Hour 

(2010) 

 0.053 ppm, Annual 

(1971) 

0.18 ppm, 1-Hour 

 0.030 ppm, Annual 

Short-term (a) asthma exacerbations 

(“asthma attacks”) 

Long-term (a) asthma development; 

(b) higher risk of all-cause, 

cardiovascular, and respiratory 

mortality.  

Both short and long term NO2 

exposure is also associated with 

chronic obstructive pulmonary disease 

(COPD) risk. 

Potential impacts on cardiovascular 

health, mortality and cancer, 

aggravate chronic respiratory disease.  

Contribution to atmospheric 

discoloration 

Sulfur 

Dioxide 

 (SO2) 

75 ppb, 1-Hour (2010) 
0.25 ppm, 1-Hour 

 0.04 ppm, 24-Hour 

Respiratory symptoms 

(bronchoconstriction, possible 

wheezing or shortness of breath) 

during exercise or physical activity in 

persons with asthma. 

Possible allergic sensitization, airway 

inflammation, asthma development 

Lead 

 (Pb) 

0.15 µg/m3,  

rolling 3-month 

average (2008) 

1.5 µg/m3, 30-day 

average 

(a) Learning disabilities; (b) 

impairment of blood formation and 

nerve function; (c) cardiovascular 

effects, including coronary heart 

disease and hypertension 

Possible male reproductive system 

effects 
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TABLE 2-1 (CONCLUED) 

AMBIENT AIR QUALITY STANDARDS AND KEY HEALTH AND WELFARE EFFECTS 

AIR 
POLLUTANT 

FEDERAL STANDARD 
 (NAAQS) 

STATE 
 STANDARD 

 (CAAQS) 

KEY HEALTH & WELFARE EFFECTS# Concentration, 
 Averaging Time, 

Year of NAAQS 
Review 

Concentration, 
 Averaging Time 

Sulfates-

PM10 

 (SO4
2-) 

N/A 
25 µg/m3, 24-

Hour 

(a) Decrease in lung function; (b) 

aggravation of asthmatic symptoms; (c) 

vegetation damage; (d) Degradation of 

visibility; (e) property damage 

Hydrogen 

Sulfide 

 (H2S) 

N/A 0.03 ppm, 1-hour 

Exposure to lower ambient 

concentrations above the standard may 

result in objectionable odor and may be 

accompanied by symptoms such as 

headaches, nausea, dizziness, nasal 

irritation, cough, and shortness of breath  

ppm - parts per million by volume; ppb - parts per billion by volume (0.01 ppm = 10 ppb). 

Standards in bold are the current, most stringent standards; there may be continuing obligations for former standards. 

State standards are “not-to-exceed” values based on State designation value calculations. 

Federal standards follow the 3-year design value form of the NAAQS. 
# List of health and welfare effects is not comprehensive; detailed health effects information can be found in Appendix I: Health 

Effects or in the U.S. EPA NAAQS documentation at https://www.epa.gov/naaqs. 

 

On October 1, 2015, the U.S. EPA finalized the new 2015 ozone standard at 0.070 ppm or 70 ppb for an 8-

hour average, retaining the same form as the previous 8-hour standards. The 2015 ozone NAAQS became 

effective as of December 28, 2015. The PM2.5 standards currently in effect are the 2006 24-hour standard 

of 35 µg/m³, and the 2013 annual standard of 12 µg/m³. The U.S. EPA last reviewed the PM2.5 and ozone 

standards in 2020 and decided to retain them at their current levels. However, the present administration 

is re-evaluating the 2020 review and expects to finalize that re-evaluation revise these standards within 

the next few years. See Chapter 9 for more details.  

The Basin and the Coachella Valley, as well as much of California, have been designated nonattainment 

for the 2015 8-hour ozone standard. The Basin and San Joaquin Valley are the only areas with an 

“extreme” nonattainment designation for the 2015 8-hour ozone standard. The Basin is designated 

nonattainment for current and former federal and State ozone standards, as well as the current PM2.5 

standards. However, 2018-2020 was the first three3-year period where the Basin met the 24-hour PM2.5 

standard of 35 µg/m3 after removing elevated measurements driven by the Bobcat and El Dorado wildfires 

in the fall of 2020. The Los Angeles County portion of the Basin is also designated as a nonattainment area 

for the federal lead standard based on source-specific monitoring at two locations as determined by the 

https://www.epa.gov/naaqs
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U.S. EPA using 2007-2009 data. However, all stations in the Basin, including the near-source monitoring 

in Los Angeles County, have remained below the lead NAAQS for the 2012 through 2020 period. 

In June 2013, the U.S. EPA approved re-designation of the Basin as an attainment area for the 24-hour 

PM10 federal standard. The Basin also continues to be in attainment of the CO, NO2, and SO2 NAAQS. The 

Coachella Valley remains a nonattainment area for both the ozone and the PM10 NAAQS. However, PM10 

concentrations in the Coachella Valley are continually evaluated and the influence of high-wind 

exceptional events are routinely assessed; a re-designation to attainment of the PM10 NAAQS could be 

possible in the near future. Further details on the federal and State standards are presented in this chapter 

by pollutant, along with the South Coast AQMD’s current attainment status. 

In this chapter and in Appendix II: Current Air Quality, the number of days exceeding air quality standards 

and the statistics that are compared to the NAAQS (design values4) using data measured at stations in the 

Basin and the Coachella Valley are presented. These metrics are instructive regarding trends and control 

strategy effectiveness. However, it should be noted that an exceedance of the concentration level of a 

federal standard does not necessarily mean that the NAAQS was violated or that it would cause 

nonattainment. The form of the standard must also be considered. For example, for 24-hour PM2.5, the 

form of the standard is the annual 98th percentile measurement of all of the 24-hour PM2.5 daily samples 

at each station, averaged over three years at each station. For 8-hour ozone, the form of the standard is 

the annual fourth highest measured 8-hour average daily maximum concentration at each station, 

averaged over three years at each station. 

For NAAQS attainment/nonattainment decisions, the most recent three years of data are considered (two 

years for CO and one year for 24-hour SO2), along with the form of the standard, to calculate a design 

value for each station.5 The overall design value for an air basin is the highest design value of all the 

stations in that basin. Table 2-2 shows the NAAQS, along with the design value and form of each federal 

standard. The California State air quality standards are values not to be exceeded, typically evaluated over 

a 3-year period, and the data is evaluated in terms of a State designation value, which eliminates some 

statistical data outliers and exceptional events, which are above the Expected Peak Day Concentration.6. 

Attainment deadlines for the State standards are ‘as soon as practicable’. 

  

 

4 Design values are statistical metrics that can be compared directly to the NAAQS. 

5 Note that for modeling attainment demonstrations, the U.S. EPA modeling guidance recommends a 5-year 

weighted average for the design value instead of the 3-year. 

6 See https://ww2.arb.ca.gov/sites/default/files/classic/research/apr/past/93-49.pdf.  

https://ww2.arb.ca.gov/sites/default/files/classic/research/apr/past/93-49.pdf
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TABLE 2-2 

NATIONAL AMBIENT AIR QUALITY STANDARDS (NAAQS) AND DESIGN VALUE REQUIREMENTS 

Pollutant Averaging Time** 
NAAQS 

Level 
Design Value Form of NAAQS* 

Ozone 

(O3) 

1-Hour (1979) [revoked 2005] 0.12 ppm Not to be exceeded more than once 
per year averaged over 3 years 

8-Hour (2015) 0.070 ppm Annual fourth highest 8-hour 
average concentration, averaged 
over 3 years 

8-Hour(2008) [revised 2015] 0.075 ppm 

8-Hour(1997) [revoked 2015] 0.08 ppm 

Fine 

Particulate 

Matter 

(PM2.5) 

24-Hour (2006) 35 µg/m3 
3-year average of the annual 98th 
percentile of daily 24-hour 
concentration 24-Hour (1997) 65 µg/m3 

Annual (2012) 12.0 µg/m3 Annual average concentration, 
averaged over 3 years 
(annual averages based on average of 
4 quarters) 

Annual (1997) [revised 2012] 15.0 µg/m3  

Respirable 

Particulate 

Matter 

(PM10) 

24-Hour (1987) 150 µg/m3 Not to be exceeded more than once 
per year averaged over 3 years 

Annual (1987) [revoked 2006] 50 µg/m3 
Annual average concentration, 
averaged over 3 years 

Carbon 

Monoxide 

(CO) 

1-Hour (1971) 35 ppm Not to be exceeded more than once 
a year. Design value is the higher of 
each year’s annual second maximum 
in a two-year period. 

8-Hour (1971) 9 ppm 

Nitrogen 

Dioxide 

(NO2) 

1-Hour (2010) 100 ppb 

3-year avg. of the annual 98th 
percentile of the daily maximum 1-
hour average concentrations 
(rounded) 

Annual (1971) 0.053 ppm Annual avg. concentration, averaged 
over 3 years 
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 TABLE 2-2 (CONTINUED) 

NATIONAL AMBIENT AIR QUALITY STANDARDS (NAAQS) AND DESIGN VALUE REQUIREMENTS 

Pollutant Averaging Time** 
NAAQS 

Level 
Design Value Form of NAAQS* 

Sulfur Dioxide 

(SO2) 

1-Hour (2010) 75 ppb 
99th percentile of 1-hour daily 
maximum concentrations, averaged 
over 3 years 

24-Hour (1971) [revoked 2010] 0.14 ppm 
Not to be exceeded more than once 
per year 

Annual (1971) [revoked 2010] 0.03 ppm Annual arithmetic average 

Lead (Pb) 3-Month Rolling Average (2008)## 0.15 µg/m3 
Highest rolling 3-month average of 
the 3 years 

Bold text denotes the current and most stringent NAAQS. 
* The NAAQS is attained when the design value (form of concentration listed) is equal to or less than the level of the NAAQS; 

for pollutants with the design values based on “exceedances” (1-hour ozone, 24-hour PM10, CO, and 24-hour SO2), the 

NAAQS is attained when the concentration associated with the design value is less than or equal to the standard level: 

• For 1-hour ozone and 24-hour PM10, the NAAQS is attained when the fourth highest daily concentrations of the 3-

year period is less than or equal to the standard level and 

• For CO, the standard is attained when the maximum of the second highest daily concentration each year in the most 

recent two years is equal to or less than the standard level. 
** Year of the U.S. EPA NAAQS update review shown in parenthesis and revoked or revised status in brackets; for revoked or 

revised NAAQS, areas may have continuing obligations until that standard is attained: for 1-hour ozone, the Basin has 

continuing obligations under the former 1979 standard; for 8-hour ozone, the NAAQS was lowered from 0.08 ppm to 0.075 

ppm to 0.070 ppm, but the previous 8-hour ozone NAAQS and most related implementation rules remain in place until 

that standard is attained. 
## 3-month rolling averages of the first year (of the 3three- year period) include November and December monthly averages 

of the prior year; the 3-month average is based on the average of “monthly” averages. 

Attainment Status 

Figure 2-1 shows the South Coast and Coachella Valley 3-year design values (2018-2020) for ozone, PM2.5, 

and PM10, as a percentage of the corresponding current and former federal standards. The current status 

of NAAQS attainment for all the criteria pollutants is presented in Table 2-3 for the Basin and in Table 2-4 

for the Coachella Valley. 

The U.S. EPA allows certain air quality data to be excluded when evaluating whether a region meets the 

NAAQS. Under the Exceptional Events Rule, 7  air quality data can be excluded when determining 

attainment status for data that is influenced by exceptional events. Exceptional events are natural events 

or human-caused events that are unlikely to recur at a particular location that are also not reasonably 

controllable or preventable. These events must meet strict evidence requirements, such as high winds, 

 

7 The U.S. EPA Exceptional Events Rule, Treatment of Data Influenced by Exceptional Events, became effective May 

21, 2007 and was revised on September 16, 2016 [40 CFR 50.14(c)(3)]. The previous U.S. EPA Natural Events Policy 

for Particulate Matter was issued May 30, 1996. 
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wildfires, volcanoes, or some cultural events (such as Independence Day or New Year’s fireworks). For 

several PM measurements in the Basin and the Coachella Valley in 2018 through 2020, the South Coast 

AQMD applied the U.S. EPA Exceptional Events Rule to flag some PM10 and PM2.5 data due to high-wind 

natural events, wildfires, and fireworks on Independence Day and New Year’s Eve. All of the exceptional 

event flags through 2020 have been submitted with the affected data to the U.S. EPA’s Air Quality System 

(AQS) database. Staff are currently preparing the documentation required to support high PM2.5 levels 

recorded during the Bobcat and El Dorado fires in 2020 and the U.S. EPA must approve the submittals 

before those events can be officially classified as exceptional events. The process to achieve PM2.5 re-

designation for the Basin to attainment status for the 24-hour standard will therefore depend upon the 

U.S. EPA’s concurrence this exceptional event demonstration. 
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FIGURE 2-1 

SOUTH COAST AIR BASIN AND COACHELLA VALLEY 2018-2020 3-YEAR DESIGN VALUES 
(PERCENTAGE OF CURRENT AND FORMER FEDERAL STANDARDS, BY CRITERIA POLLUTANT; PM108 AND PM2.5 DATA 

FLAGGED AS EXCEPTIONAL EVENTS EXCLUDED BUT SUPPORTING DOCUMENTATION AND THE U.S. EPA CONCURRENCE 

STILL NEEDED; PM10 VALUES ARE CONCENTRATION-BASED DESIGN VALUES9) 
  

 

8 A PM10 measurement conducted at the Long Beach Hudson monitor on July 19, 2018 resulted in an exceedance 

of the 24-hour PM10 standard. While South Coast AQMD staff believes that this exceedance does not meet the 

U.S. EPA criteria for removal as an exceptional event, it was recorded on a day with heavy construction 

immediately adjacent and underneath the monitoring station, and thus is not representative of local conditions. 

Following the South Coast AQMD data validation procedures, this measurement has been invalidated using the 

U.S. EPA Air Quality System (AQS) null data code for Construction/Repairs in Area (AC). 

9 The concentration-based design value is the fourth highest concentration at a monitor in a three-year period 

after repeating each measurement 𝑟𝑜𝑢𝑛𝑑(𝑑𝑦𝑒𝑎𝑟/𝑑) times in each year, where 𝑑𝑦𝑒𝑎𝑟 is the number of days in 

the year, 𝑑 is the number of measurements at the monitor, and 𝑟𝑜𝑢𝑛𝑑() rounds to the nearest integer. 
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TABLE 2-3 

NATIONAL AMBIENT AIR QUALITY STANDARDS (NAAQS) ATTAINMENT STATUS  - SOUTH COAST 

AIR BASIN 

Criteria 
Pollutant 

Averaging Time Designationa 
Attainment 

Dateb 

Ozone (O3) 

(1979) 1-Hour (0.12 

ppm)c 
Nonattainment (“extreme”) 

2/26/2023 

(revised deadline) 

(2015) 8-Hour (0.070 

ppm)d 
Nonattainment (“extreme”) 8/3/2038 

(2008) 8-Hour (0.075 

ppm)d 
Nonattainment (“extreme”) 7/20/2032 

(1997) 8-Hour (0.08 

ppm)d 
Nonattainment (“extreme”) 6/15/2024 

PM2.5e 

(2006) 24-Hour (35 

µg/m3) 
Nonattainment (“serious”) 12/31/202139 

(2012) Annual (12.0 

µg/m3) 
Nonattainment (“serious”) 12/31/20251 

(1997) Annual (15.0 

µg/m3) 

Attainment (final determination 

pending) 

4/5/2015 

(attained 2013) 

PM10f (1987) 24-hour (150 

µg/m3) 
Attainment (Maintenance) 7/26/2013 

(attained) 

Lead (Pb)g (2008) 3-Months Rolling 

(0.15 µg/m3) 

Nonattainment (Partial)  

(Attainment determination to be 

requested) 

12/31/2015 

CO (1971) 1-Hour (35 ppm) Attainment (Maintenance) 6/11/2007 

(attained) (1971) 8-Hour (9 ppm) Attainment (Maintenance) 6/11/2007 

(attained) 

NO2
h 

(2010) 1-Hour (100 ppb) Unclassifiable/Attainment N/A (attained) 

(1971) Annual (0.053 

ppm) 
Attainment (Maintenance) 

9/22/1998 

(attained) 

SO2
i 

(2010) 1-Hour (75 ppb) Unclassifiable/Attainment 1/9/2018 

(1971) 24-Hour (0.14 

ppm) 

(1971) Annual (0.03 ppm) 

Unclassifiable/Attainment 
3/19/1979 

(attained) 
a) The U.S. EPA often only declares Nonattainment areas; everywhere else is listed as Unclassifiable/Attainment or 

Unclassifiable. 

b) A design value below the NAAQS for data through the full year or smog season prior to the attainment date is typically 

required for an attainment demonstration. 

c) The 1979 1-hour ozone NAAQS (0.12 ppm) was revoked, effective 6/15/2005; however, the Basin has not attained this 

standard and therefore has some continuing obligations with respect to the revoked standard; original attainment date was 

11/15/2010; the revised attainment date is 2/6/2023. 
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d) The 2008 8-hour ozone NAAQS (0.075 ppm) was revised to 0.070 ppm, effective 12/28/2015 with classifications and 

implementation goals to be finalized by 10/1/2017; the 1997 8-hour ozone NAAQS (0.08 ppm) was revoked in the 2008 

ozone NAAQS implementation rule, effective 4/6/2015; there are continuing obligations under the revoked 1997 and 

revised 2008 ozone NAAQS until they are attained. 

e) The attainment deadline for the 2006 24-hour PM2.5 NAAQS was 12/31/2015 for the former “moderate” classification; the 

U.S. EPA approved reclassification to “serious,” effective 2/12/2016 with an attainment deadline of 12/31/2019; the 2012 

(proposal year) annual PM2.5 NAAQS was revised on 1/15/2013, effective 3/18/2013, from 15 to 12 µg/m3; new annual 

designations were final 1/15/2015, effective 4/15/2015; on 7/25/2016 the U.S. EPA finalized a determination that the Basin 

attained the 1997 annual (15.0 µg/m3) and 24-hour PM2.5 (65 µg/m3) NAAQS, effective 8/24/2016. 

f) The annual PM10 NAAQS was revoked, effective 12/18/2006; the 24-hour PM10 NAAQS deadline was 12/31/2006; the 

Basin’s Attainment Re-designation Request and PM10 Maintenance Plan was approved by the U.S. EPA on 6/26/2013, 

effective 7/26/2013. 

g) Partial Nonattainment designation - Los Angeles County portion of the Basin only for near-source monitors; expect to 

remain in attainment based on current monitoring data; attainment re-designation request pending. 

h) New 1-hour NO2 NAAQS became effective 8/2/2010, with attainment designations 1/20/2012; annual NO2 NAAQS retained. 

i) The 1971 annual and 24-hour SO2 NAAQS were revoked, effective 8/23/2010. 

 

TABLE 2-4 

NATIONAL AMBIENT AIR QUALITY STANDARDS (NAAQS) ATTAINMENT STATUS  

COACHELLA VALLEY PORTION OF THE SALTON SEA AIR BASIN 

Criteria 

Pollutant 
Averaging Time Designationa Attainment 

Dateb 

Ozone (O3) 

(1979) 1-Hour (0.12 ppm)c Attainment 
11/15/2007 

(attained 12/31/2013) 

(2015) 8-Hour (0.070 ppm)d Nonattainment (“Severe-15”) 8/3/2033 

(2008) 8-Hour (0.075 ppm)d Nonattainment (“Severe-15”)i) 7/20/2027 

(1997) 8-Hour (0.08 ppm)d Nonattainment (“Extreme”) 6/15/2024 

PM2.5e 

(2006) 24-Hour (35 µg/m3) Unclassifiable/Attainment N/A (attained) 

(2012) Annual (12.0 µg/m3) Unclassifiable/Attainment N/A (attained) 

(1997) Annual (15.0 µg/m3) Unclassifiable/Attainment N/A (attained) 

PM10f (1987) 24-hour (150 µg/m3) Nonattainment (“Serious”) 12/31/2006 

Lead (Pb) 
(2008) 3-Months Rolling 

(0.15 µg/m3) 
Unclassifiable/Attainment 

Unclassifiable/ 

Attainment 
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TABLE 2-4 (CONTINUED) 

NATIONAL AMBIENT AIR QUALITY STANDARDS (NAAQS) ATTAINMENT STATUS  

COACHELLA VALLEY PORTION OF THE SALTON SEA AIR BASIN 

Criteria 

Pollutant 
Averaging Time Designationa Attainment 

Dateb 

CO 
(1971) 1-Hour (35 ppm) Unclassifiable/Attainment N/A (attained) 

(1971) 8-Hour (9 ppm) Unclassifiable/Attainment N/A (attained) 

NO2
g 

(2010) 1-Hour (100 ppb) Unclassifiable/Attainment N/A (attained) 

(1971) Annual (0.053 ppm) Unclassifiable/Attainment N/A (attained) 

SO2
h 

(2010) 1-Hour (75 ppb) Unclassifiable/Attainment N/A (attained) 

(1971) 24-Hour (0.14 ppm) 

(1971) Annual (0.03 ppm) 
Unclassifiable/Attainment 

Unclassifiable/ 

Attainment 

a) The U.S. EPA often only declares Nonattainment areas; everywhere else is listed as Unclassifiable/Attainment or 

Unclassifiable. 

b) A design value below the NAAQS for data through the full year or smog season prior to the attainment date is typically 

required for an attainment demonstration. 

c) The 1979 1-hour ozone NAAQS (0.12 ppm) was revoked, effective 6/15/2005; the Southeast Desert Modified Air Quality 

Management Area, including the Coachella Valley, had not timely attained this standard by the 11/15/2007 “severe-17” 

deadline, based on 2005-2007 data; on 8/25/2014, the U.S. EPA proposed a clean data finding based on 2011-2013 data and 

a determination of attainment for the former 1-hour ozone NAAQS for the Southeast Desert nonattainment area; this rule 

was finalized by the U.S. EPA on 4/15/2015, effective 5/15/2015, that included preliminary 2014 data. 

d) The 2008 8-hour ozone NAAQS (0.075 ppm) was revised to 0.070 ppm, effective 12/28/2015; the 1997 8-hour ozone NAAQS 

(0.08 ppm) was revoked in the 2008 ozone NAAQS implementation rule, effective 4/6/2015; there are continuing obligations 

under the 1997 and 2008 ozone NAAQS until they are attained. The Coachella Valley was reclassified to “extreme” 

nonattainment effective 7/10/2019. 

e) The annual PM2.5 standard was revised on 1/15/2013, effective 3/18/2013, from 15 to 12 µg/m3. 

f) The annual PM10 standard was revoked, effective 12/18/2006; the 24-hour PM10 NAAQS attainment deadline was 

12/31/2006; the Coachella Valley Attainment Re-designation Request and PM10 Maintenance Plan was postponed by the 

U.S. EPA pending additional monitoring and analysis in the southeastern Coachella Valley. 

g) New 1-hour NO2 NAAQS became effective 8/2/2010; attainment designations 1/20/2012; annual NO2 NAAQS retained. 

h) The 1971 Annual and 24-hour SO2 NAAQS were revoked, effective 8/23/2010. 

h)i) Requested voluntary reclassification to "extreme" in November 2022. 

 

After approving a standard, the U.S. EPA designates areas across the nation as attainment or as 

nonattainment of the standard. The U.S. EPA classifies areas of ozone nonattainment (e.g., “extreme,” 

“severe,” “serious,” “moderate” or “marginal”) based on how much an area exceeds the standard, which 

in turn affects requirements for a SIP and determines the attainment date. The more severe the ozone 

problem, the more time is allowed to demonstrate attainment in recognition of the greater challenges 

involved to reach attainment. However, the higher classifications are also subject to more stringent 

requirements. See Chapter 6 for details. The current status of CAAQS attainment for the pollutants with 

State standards is presented in Table 2-5 for the Basin and the Riverside County portion of the SSAB 

(Coachella Valley). 
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TABLE 2-5 

CALIFORNIA AMBIENT AIR QUALITY STANDARDS (CAAQS) ATTAINMENT STATUS  

SOUTH COAST AIR BASIN AND COACHELLA VALLEY PORTION OF SALTON SEA AIR BASIN 

Pollutant 
Averaging Time 

and Levelb 

Designationa 
 South Coast 

Air Basin 
Coachella Valley 

Ozone (O3) 
1-Hour (0.09 ppm) Nonattainment Nonattainment 

8-Hour (0.070 ppm) Nonattainment Nonattainment 

PM2.5 Annual (12.0 µg/m3) Nonattainment Attainment 

PM10 24-Hour (50 µg/m3) Nonattainment Nonattainment 

Annual (20 µg/m3) Nonattainment Nonattainment 

Lead (Pb) 30-Day Average 

(1.5 µg/m3) 
Attainment Attainment 

CO 1-Hour (20 ppm) Attainment Attainment 

8-Hour (9.0 ppm) Attainment Attainment 

NO2 

1-Hour (0.18 ppm) Attainment Attainment 

Annual (0.030 ppm) 

Nonattainmentd 

Attainmentd (CA 60 Near-

road Portion of San 

Bernardino, Riverside and 

Los Angeles Counties) 

Attainment (remainder of 

Basin) 

Attainment 

SO2 
1-Hour (0.25 ppm) Attainment Attainment 

24-Hour (0.04 ppm) Attainment Attainment 

Sulfates 24-Hour (25 µg/m3) Attainment Attainment 

H2Sc 1-Hour (0.03 ppm) Unclassified Unclassified c) 

a) CA State designations shown were updated by CARB in 2019, based on the 2016-2018 3-year period; stated designations 

are based on a 3-year data period after consideration of outliers and exceptional events; Source: 

http://www.arb.ca.gov/desig/statedesig.htm#current. 

b) CA State standards, or CAAQS, for ozone, CO, SO2, NO2, PM10 and PM2.5 are values not to be exceeded; lead, sulfates, 

and H2S standards are values not to be equaled or exceeded; CAAQS are listed in the Table of Standards in Section 70200 

of Title 17 of the California Code of Regulations. 

c) The South Coast AQMD began monitoring H2S in the southeastern Coachella Valley in November 2013 due to odor events 

related to the Salton Sea; this area has not yet been classified, but nonattainment is anticipated for the H2S CAAQS in at 

least part of the Coachella Valley. 

d) The CA-60 near-road portion of San Bernardino, Riverside and Los Angeles Counties has recently been redesignated as an 

attainment area based on data collected between 2018 and 2020. While this region is currently in Nonattainment, the 

California Air Resources Board approved a redesignation to attainment based on 2018-2020 data on February 24, 2022. See 

https://ww2.arb.ca.gov/sites/default/files/barcu/board/res/2022/res22-4.pdf. This redesignation will not be official until 

the Office of Administrative Law (OAL) approves the rulemaking filed with the Secretary of State, expected in the fall of 

2022. 

http://www.arb.ca.gov/desig/statedesig.htm#current
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Ozone 

Despite substantial improvements in air quality over the past few decades, some air monitoring stations 

in the Basin still exceed the NAAQS and frequently record the highest ozone levels in the United States. In 

2020, one or more stations in the Basin exceeded the most current federal standards on a total of 181 

days (49 percent of the year), including: 8-hour ozone (157 days over the 2015 ozone NAAQS), 24-hour 

PM2.5 (39 days),10, PM10 (3 days), and NO2 (1 day). Nine of the top 10 stations in the nation most 

frequently exceeding the 2015 8-hour ozone NAAQS in 2020 were located within the Basin,11, including 

stations in San Bernardino, Riverside, and Los Angeles Counties. Regarding the former ozone NAAQS,12 

142 days exceeded the revised 2008 8-hour ozone NAAQS, 97 days exceeded the revoked 1997 8-hour 

ozone NAAQS, and 27 days exceeded the revoked 1-hour ozone NAAQS at one or more stations in the 

Basin in 2020. Table 2-6 summarizes the number of days exceeding current and former federal and State 

1-hour and 8-hour ozone standard levels by county in the Basin and the Coachella Valley in 2020. 

 

 

 

 

 

 

 

 

 

 

 

 

 

10 Data includes both FRM filter-based and continuous measurements. 

11 The only station outside the Basin in the top 10 most 8-hour ozone exceedances is located on Ash Mountain in 

Sequoia and Kings Canyon National Park. 

12 While the former federal 8-hour and 1-hour ozone NAAQS have been revised or revoked by the U.S. EPA, 

nonattainment areas, including the Basin, still have continuing obligations under each standard until it is attained. 
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TABLE 2-6 

2020 NUMBER OF DAYS EXCEEDING CURRENT AND FORMER OZONE STANDARDS  

AT THE PEAK STATION BY BASIN AND COUNTY 

Basin/ 
County 

2020 
# Days > 
Current 
(2015) 
8-Hour 
Ozone 
NAAQS 
(0.070 
ppm) 

Area of Max Current 
Federal Standard 

Exceedances 

2020 
# Days > 
Former 
(2008) 
8-Hour 
Ozone 
NAAQS 
(0.075 
ppm) 

2020 
# Days > 
Former 
(1997) 
8-Hour 
Ozone 
NAAQS 

(0.08 
ppm) 

2020 
# Days > 
Former 
(1979) 
1-Hour 
Ozone 
NAAQS 

(0.12 
ppm) 

2020 
# Days > 
Current 
8-Hour 
State 

Ozone 
Standard 

(0.07 
ppm) 

2020 
# Days > 
Current 
1-Hour 
State 

Ozone 
Standard 

(0.09 
ppm) 

South Coast Air Basin 

Los Angeles 97 East San Gabriel Valley 71 32 17 100 76 

Orange 32 Saddleback Valley 25 10 3 34 20 

Riverside 89 
Metropolitan Riverside 
County 

62 32 7 96 51 

San 
Bernardino 

141 
East San 
Bernardino Valley 

127 78 16 145 104 

Salton Sea Air Basin 

Riverside 49 
Coachella Valley 
(Palm Springs) 

28 5 0 53 9 

Bold text denotes the peak value. 

PM2.5 

PM2.5 levels in the Basin have improved significantly in recent years. Since 2015, none of the monitoring 

stations13 in the Basin have recorded violations of the former 1997 annual PM2.5 NAAQS (15.0 µg/m3). 

On July 25, 2016 the U.S. EPA finalized a determination that the Basin attained the 1997 annual (15.0 

µg/m3) and 24-hour PM2.5 (65 µg/m3) NAAQS, effective August 24, 2016. However, the Basin does not 

meet the 2012 annual PM2.5 NAAQS (12.0 µg/m3), with six monitoring stations having design values above 

the standard for the 2018-2020 period.14. These stations include: Ontario-Route 60 Near Road (Basin 

 

13 South Coast AQMD employs continuous monitors at several stations in the Basin to provide real-time data for 

the public and to support daily air quality forecasting. Continuous PM2.5 monitors at seven stations, including 

Anaheim, Central Los Angeles, Long Beach-Route 710 Near Road, Long Beach (South), Ontario-Route 60 Near Road, 

Mira Loma, and Rubidoux are FEM monitors. On scheduled sampling days, when FRM measurements are not 

available at a FEM station, FEM measurements are used to replace missing FRM measurements for 

regulatory/attainment determination purpose. In the 2018-2020 period, the U.S. EPA has granted South Coast 

AQMD a waiver from using the FEM monitor at Central LA for regulatory/attainment determination purposes since 

it does not meet the accuracy requirements to be considered comparable to the NAAQS. 

14 Six stations exceed the 2012 annual PM2.5 standard after removing likely exceptional events. 
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maximum at 13.8 µg/m3), Mira Loma, Rubidoux, Long Beach-Route 710 Near Road station, Pico Rivera, 

and Compton. The Coachella Valley is in attainment of both the annual and 24-hour PM2.5 NAAQS. 

In 2020, 16 stations in the Basin had one or more PM2.5 daily average concentrations exceeding the level 

of the federal 24-hour PM2.5 NAAQS (35.4 µg/m3), with a total of 28 days15 over that standard in the 

Basin. However, in the 2018-2020 period, after removing likely exceptional events, the Basin met the 24-

hour PM2.5 NAAQS.16  

PM10 

The Basin attains the current 1987 PM10 24-hour NAAQS after removing three 2019 exceedances caused 

by high winds that can be reasonably considered exceptional events based on criteria established by the 

U.S. EPA. 17  However, the Coachella Valley does not attain the 1987 PM10 24-hour NAAQS due to 

exceedances at the Mecca monitoring station. The vast majority of exceedances at this station are 

associated with high-wind events and would likely be approved as exceptional events. PM10 

measurements at this station are routinely evaluated to better understand the causes of exceedances in 

this region. Additional monitoring as part of the AB617 program in the Eastern Coachella Valley 

community may provide additional information to assist in bringing the region into attainment of the 

PM10 NAAQS.  

Lead 

The U.S. EPA designated the Los Angeles County portion of the Basin (excluding the San Clemente and 

Santa Catalina Islands and the Antelope Valley) as nonattainment for the revised (2008) federal lead 

standard (0.15 µg/m3, rolling 3-month average). This designation was based on two source-specific 

monitors in Vernon and in the City of Industry exceeding the 2008 standard over the 2007-2009 period. 

For the most recent seven design value periods, 2012-2014 through 2018-2020, no stations in Los Angeles 

County showed violations of the federal lead standard, with a maximum 3-month rolling average design 

value in the most recent period (2018-2020) of 0.01 µg/m3. The remainder of the Basin outside the Los 

Angeles County nonattainment area, as well as the Coachella Valley, remain in attainment of the 2008 

lead standard, including both ambient monitors and source-oriented monitors. 

 

15 Data includes exceptional events. FRM filter-based measurements and NAAQS-comparable FEM continuous 

measurements were used to do the calculation. 

16 The 24-hour PM2.5 design value is based on the annual 98th percentile concentration for each station averaged 

over the 3-year period; for stations that monitor every day, this is typically the eighth highest concentration. 

17 A PM10 measurement conducted at the Long Beach Hudson monitor on July 19, 2018 resulted in an exceedance 

of the 24-hour PM10 standard. While South Coast AQMD staff believes that this exceedance does not meet the 

U.S. EPA criteria for removal as an exceptional event, it was recorded on a day with heavy construction 

immediately adjacent and underneath the monitoring station, and thus is not representative of local conditions. 

Following the South Coast AQMD data validation procedures, this measurement has been invalidated using the 

U.S. EPA Air Quality System (AQS) null data code for Construction/Repairs in Area (AC). 
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Other Criteria Pollutants 

The South Coast AQMD continues to attain the NAAQS for SO2, CO, and NO2. While the concentration 

level of the current 1-hour NO2 federal standard (100 ppb) was exceeded in the Basin at one station on 

one day in 2020 (in San Bernardino at the CA-60 near-road station), the NAAQS NO2 design value18 has 

not been exceeded. Therefore, the Basin remains in attainment of the NO2 NAAQS. The peak 1- and 8-

hour CO values of 4.5 and 3.1 ppm, respectively are well below the value of the federal standards of 35 

and 20 ppm, respectively. The design value for 1-hour SO2 is 4 ppb, which is well below the federal 

standard of 75 ppb. 

Current Air Quality 
While the 2022 Air Quality Management Plan is specifically designed to address attainment of the 2015 

8-hour ozone standard, levels of all other criteria pollutants are also summarized in this document.  

In 2020, ozone, PM2.5, PM10, and NO2 peak values exceeded federal standard concentration levels at one 

or more of the routine monitoring stations in the Basin, while ozone and PM10 exceeded those standard 

levels in the Coachella Valley. However, an exceedance of the concentration level does not necessarily 

mean a violation of the NAAQS. This is because the design value form of the standard must also be 

considered for attainment determination. For example, the 2020 1-hour maximum NO2 concentration in 

the Basin was 101.6 ppb at the CA-60 near-road station in Ontario station, but the Basin did not violate 

the federal NO2 NAAQS, because the station’s design value – in this case the 98th percentile daily maximum 

hourly concentration – was under the federal standard of 100 ppb for the 2018-2020 period. 

At this time, the only pollutants in the Basin with design values in violation of the respective NAAQS are 

ozone, (all current and former federal standards) and PM2.5 (current annual federal standard, after 

removing exceptional events). In the Coachella Valley, design values for ozone violate the NAAQS for the 

current and former 8-hour federal ozone standards and design values for PM10 violate the federal 24-hr 

PM10 standard.  

Figure 2-2 shows the trend of the Basin maximum 3-year design value concentrations for ozone (1-hour 

and 8-hour) and PM2.5 (24-hour and annual) since 1995, as percentages of the corresponding current 

federal standards (note that PM2.5 monitoring began in 1999 so the first 3-year design value was only 

available in 2001). In this plot, PM2.5 concentrations above the 24-hour standard attributed to the Bobcat 

and El Dorado fire in 2020 are excluded because these events meet the exclusion criteria specified in the 

U.S. EPA Exceptional Event Rule. Although there is some year-to-year variability, PM2.5 concentrations 

show significant improvement over the years while ozone design values have been relatively flat over the 

past decade. 

 

18 The 1-hour NO2 design value is the 3-year average of the annual 98th percentile of the daily 1-hour maximums. 
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FIGURE 2-2 

TRENDS OF SOUTH COAST AIR BASIN MAXIMUM 3-YEAR DESIGN VALUES FOR OZONE (2015 8-

HOUR, 2008 8-HOUR, AND 1979 1-HOUR NAAQS) AND PM2.5 (24-HOUR AND ANNUAL),  

1995-2020 

(AS PERCENTAGES OF CURRENT FEDERAL STANDARDS. 24-HOUR PM2.5 DESIGN VALUES EXCLUDE EXCEPTIONAL 

EVENTS CAUSED BY THE BOBCAT AND EL DORADO FIRES IN 2020) 

Monitoring Network Status 

The U.S. EPA has set monitoring requirements for the criteria pollutants, including ozone, PM (including 

both PM10 and PM2.5), carbon monoxide (CO), nitrogen dioxide (NO2), sulfur dioxide (SO2), and lead (Pb). 

In 2020, the South Coast AQMD measured concentrations of air pollutants at 38 routine ambient air 

monitoring stations in its jurisdiction, with primary focus on these criteria pollutants. In addition to the 

ambient air monitoring, lead concentrations are monitored at four source-oriented monitoring sites, 

immediately downwind of stationary lead sources. 

There have been three changes to the South Coast AQMD ambient air monitoring network since the 2016 

AQMP. The long-term monitoring station at Costa Mesa was closed in 2017 because the lease was 

terminated by the owner due to the sale of the property. Two new monitoring stations were added in 



Chapter 2: Air Quality and Health Effects 

   

2-21 

January 2020. The North Hollywood station was added to represent the East San Fernando Valley and the 

Signal Hill station was added to represent the South Coastal LA County region. 

Ozone (O3) 

Health Effects, Ozone 

The adverse effects of ozone air pollution exposure on health have been studied for many years, as 

documented by a significant body of peer-reviewed scientific research, including studies conducted in 

Southern California. The 2020 U.S. EPA document, Integrated Science Assessment of Ozone and Related 

Photochemical Oxidants, 19  describes these health effects and discusses the state of the scientific 

knowledge and research. A summary of health effects information and additional references can also be 

found in Appendix I: Health Effects. The U.S. EPA is currently reconsidering the decision to retain the 2015 

ozone standard in 2020 based on the existing scientific record. This decision is expected by the end of 

2023.20 

Individuals working outdoors, children (including teenagers), older adults, people with preexisting lung 

disease, such as asthma, and individuals with certain nutritional deficiencies are considered to be the sub-

groups most susceptible to ozone effects. Short-term exposures (lasting for a few hours) to ozone at levels 

typically observed in Southern California can result in breathing pattern changes, reduction of breathing 

capacity, increased susceptibility to infections, inflammation of the lung tissue, and some immunological 

changes. Elevated ozone levels are associated with asthma exacerbation, chronic obstructive pulmonary 

disease (COPD) exacerbation, respiratory infection, increased school absences and hospital admissions 

and emergency department (ED) visits for combined respiratory diseases, as well as increased mortality. 

An increased risk for asthma has been found in children who participate in multiple sports and live in high-

ozone communities. 

Ozone exposure under exercising conditions is known to increase the severity of respiratory symptoms. 

Although lung volume and airway resistance changes observed after a single exposure diminish with 

repeated exposures, biochemical and cellular changes appear to persist, which can lead to subsequent 

lung structural changes. 

In addition, recent evidence indicates that short-term exposure to ozone is likely to induce metabolic 

effects. There is also some evidence that ozone exposure can affect the cardiovascular and nervous 

systems, reproduction and development, and mortality, although there are more uncertainties associated 

with interpretation of the evidence for these effects. 

 

19 U.S. EPA. (2020). Integrated Science Assessment of Ozone and Related Photochemical Oxidants (Final Report). 

U.S. Environmental Protection Agency, Washington, DC, EPA/600/R-20/012. 

https://www.epa.gov/isa/integrated-science-assessment-isa-ozone-and-related-photochemical-oxidants. 

20 https://www.epa.gov/ground-level-ozone-pollution/epa-reconsider-previous-administrations-decision-retain-

2015-ozone.  

https://www.epa.gov/isa/integrated-science-assessment-isa-ozone-and-related-photochemical-oxidants
https://www.epa.gov/ground-level-ozone-pollution/epa-reconsider-previous-administrations-decision-retain-2015-ozone
https://www.epa.gov/ground-level-ozone-pollution/epa-reconsider-previous-administrations-decision-retain-2015-ozone
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Air Quality, Ozone 

Ozone is formed in the atmosphere from the reaction of NOx and volatile organic compounds (VOCs) in 

the presence of sunlight. Nox NOx and VOC emissions are produced from a wide variety of sources such 

as vehicles, consumer products, industrial processes, and vegetation. See Chapter 3. Ozone levels are also 

highly dependent on temperature with the highest ozone concentrations typically measured on the 

hottest days each summer. The reactions that form ozone are faster at higher temperatures and many 

VOC emission sources are temperature dependent, with higher emissions on hotter days. Since sunlight 

is a key ingredient in the formation of ozone, season also plays an important role. In general, ozone 

concentrations are higher on long days with plentiful sunshine. Mixing and ventilation of the Basin also 

influence ozone concentrations. Inversion layers that trap emissions and ozone near the ground are 

common in Southern California. Stagnant summer days under high pressure limit ventilation of the Basin 

and allow for the accumulation of pollution. See Figure 2-3. 

 

FIGURE 2-3 

FACTORS INFLUENCING OZONE CONCENTRATIONS 

 

In 2020, the South Coast AQMD routinely monitored ambient ozone at 29 locations in the Basin and the 

Coachella Valley portion of the SSAB. The 2020 Basin maximum ozone concentrations continued to exceed 

federal standards by wide margins, although significant improvement has been achieved over the past 

several decades. Figure 2-4 shows the trend from 1980 through 2020 of the annual number of Basin days 
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exceeding various metrics for ozone. These metrics include the 1-hour Stage 121 level (0.20 ppm), the 1-

hour Health Advisory level (0.15 ppm), the former (1979) 1-hour NAAQS (0.12 ppm), the former (1997 and 

2008) 8-hour NAAQS (0.08 and 0.075 ppm), and the new 2015 8-hour NAAQS (0.070 ppm). All the ozone 

trends show significant improvements achieved through the period. However, they also show the need 

for continued efforts in order to meet all the 8-hour ozone standards and the 1979 1-hour standard. 

 

FIGURE 2-4 

TREND OF NUMBER OF BASIN DAYS EXCEEDING CURRENT AND FORMER OZONE NAAQS AND 1-

HOUR OZONE EPISODE LEVELS (HEALTH ADVISORY AND STAGE-1), 1980 THROUGH 2020 

 

All counties in the Basin, as well as the Coachella Valley, exceeded the level of the 2015 (0.070 ppm) and 

the former 2008 (0.075 ppm) and 1997 (0.08 ppm) 8-hour ozone NAAQS in 2020. While not all stations 

had days exceeding the previous 8-hour standards, all monitoring stations had at least one day over the 

2015 federal standard. 

The 2015 ozone federal standard was exceeded at a minimum of one station on a total of 157 days in 

2020 (142 days over the 2008 standard and 97 days over the 1997 standard). The 8-hour State ozone 

standard (0.070 ppm, although the rounding convention differs from federal standard) was exceeded in 

the Basin on 160 days in 2020. The Coachella Valley exceeded the 2015 8-hour ozone NAAQS on 64 days 

(38 days for the 2008 ozone NAAQS, six days for the 1997 ozone NAAQS, and 63 days for the State 8-hour 

ozone NAAQS). The station with the highest number of days in 2015 over the 2015, 2008, and 1997 8-

hour federal ozone standards (141, 127, and 78 days, respectively) was in the Eastern San Bernardino 

 

21 While the 1-hour ozone episode levels and the related 1-hour ozone health warnings still exist, they are 

essentially replaced by the more protective health warnings associated with the current 8-hour ozone NAAQS. The 

1-hour ozone episode warning levels include the State Health Advisory (0.15 ppm), Stage 1 (0.20 ppm), Stage 2 

(0.35 ppm), and Stage 3 (0.50 ppm). The Basin’s last 1-hour ozone Stage 1 episode occurred in 2003. The last 1-

hour ozone Stage 2 episode occurred in 1988 and the last Stage 3 episode occurred in 1974. 
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Valley (Redlands). The 2015 maximum 8-hour average ozone concentration of 0.139 ppm was measured 

at the Central San Bernardino Mountains station (Crestline-Lake Gregory). 

When compared to the design value form of the federal standard, all four of the Basin’s counties were 

above the 2015, 2008 and 1997 8-hour ozone NAAQS for the 2018-2020 design values. The Basin’s highest 

2018-2020 8-hour ozone design value (0.114 ppm, measured in the Central San Bernardino Mountains at 

Crestline-Lake Gregory) was 163 percent of the 2015 8-hour ozone NAAQS (152 percent of the 2008 

NAAQS and 143 percent of the 1997 NAAQS). Table 2-7 shows the 2020 maximum 8-hour ozone 

concentrations and design values by air basin and county, compared to current and former federal, and 

current State standards. 

TABLE 2-7 

2020 MAXIMUM 8-HOUR AVERAGE OZONE CONCENTRATIONS AND DESIGN VALUES BY BASIN 

AND COUNTY 

Basin/ 
County 

2020 
Maximum 

8-Hour 
Ozone 

Average 
(ppm) 

2018-
2020 

8-Hour 
Ozone 
Design 
Value 
(ppm) 

Percent 
of 

Current 
(2015) 
8-Hour 
Ozone 
NAAQS 
(0.070 
ppm) 

Percent 
of 

Former 
(2008) 
8-Hour 
Ozone 
NAAQS 
(0.075 
ppm) 

Percent 
of 

Former 
(1997) 
8-Hour 
Ozone 
NAAQS 

(0.08 
ppm) 

Area of 
Design 
Value 

Maximum 

2018-2020 
8-Hour 
Ozone 
State 

Designation 
Value# 
(ppm) 

Percent of 
State 

8-hour 
Ozone 

Standard 
(0.070 ppm) 

South Coast Air Basin 

Los 
Angeles 

0.138 0.107 153 143 127 
East San 
Gabriel 
Valley 

0.121 173 

Orange 0.122 0.082 117 109 98 
Saddleback 
Valley 

0.092 131 

Riverside 0.117 0.098 140 131 117 
Metropolitan 
Riverside 
County 

0.109 156 

San 
Bernardino 

0.139 0.114 163 152 136 
East San 
Bernardino 
Valley 

0.126 180 

Salton Sea Air Basin 

Riverside 0.094 0.088 126 117 105 
Coachella 
Valley (Palm 
Springs) 

0.095 136 

Bold text denotes the peak value 
# The State 8-Hour Designation Value is the highest State 8-hour ozone average, rounded to three decimal places, during the 

last 3 years (State designation value source: https://www.arb.ca.gov/adam/select8/sc8start.php). 

 

https://www.arb.ca.gov/adam/select8/sc8start.php
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All monitored locations measured maximum 1-hour average ozone concentrations well below the Stage 

1 episode level (0.20 ppm, 1-hour) in 2020. Except for one day in 2003 (at a special-purpose monitor in 

the San Bernardino Mountains), the Stage 1 ozone episode level has not been exceeded in the Basin since 

1998. 

The Basin exceeded the level of the revoked (1979) 1-hour federal ozone standard (0.12 ppm) on 27 days 

in 2020, with exceedances in all four Counties. The most exceedances of the former 1-hour standard in 

2020 (17 days) occurred in the Eastern San Gabriel Valley at the Glendora air monitoring station. The 2020 

peak 1-hour ozone concentration in the Basin was 0.185 ppm, measured in metropolitan Los Angeles 

(downtown Los Angeles air monitoring station). In the Coachella Valley, 1-hour ozone concentrations did 

not exceed the revoked 1-hour federal standard in 2020. The State 1-hour ozone standard (0.09 ppm) was 

exceeded in the Basin on 133 days and in the Coachella Valley on 9 days. 

The calculated peak 2018-2020 1-hour ozone design value22 (0.167 ppm in metropolitan Los Angeles at 

the downtown Los Angeles air monitoring station) was 134 percent of the former 1-hour NAAQS. The 

Coachella Valley design value did not exceed the former 1-hour federal ozone standard in 2020 and has 

remained in attainment of the former NAAQS since 2008. Table 2-8 shows the 2020 maximum 1-hour 

ozone concentrations and calculated design values by air basin and county, compared to the former 

federal and current State standards. 

 

  

 

22 The former 1979 1-hour ozone NAAQS allows for one exceedance per year on average when averaged over 

three years. The calculated design value is the fourth highest value over a 3-year period, allowing the design value 

to be expressed in terms of a concentration. When shown in parts-per-million to 3 decimal places, the design value 

is compared to 0.125 ppm, which would exceed the NAAQS. 
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TABLE 2-8 

2020 MAXIMUM 1-HOUR AVERAGE OZONE CONCENTRATIONS AND DESIGN VALUES BY BASIN 

AND COUNTY 

Basin/ 
County 

2020 
Maximum 

1-Hour 
Ozone 

Average 
(ppm) 

2018-2020 
1-Hour 
Ozone 
Design 
Value 
(ppm) 

Percent of 
Former 
(1979) 
1-Hour 
Ozone 
NAAQS 

(0.12 ppm) 

Area of Design 
Value Max 

2018-2020 
1-Hour 
Ozone 
State 

Designation 
Value# 
(ppm) 

Percent of 
State 

1-Hour 
Ozone 

Standard 
(0.09 ppm) 

South Coast Air Basin 

Los 
Angeles 

0.185 0.167 135 
East San Gabriel 
Valley 

0.19 211 

Orange 0.171 0.113 91 
North Orange 
County 

0.17 189 

Riverside 0.150 0.131 106 
Metropolitan 
Riverside County 

0.15 167 

San 
Bernardino 

0.173 0.155 125 
Eastern San 
Bernardino Valley 

0.17 189 

Salton Sea Air Basin 

Riverside 0.102 0.106 85 
Coachella Valley 
(Palm Springs) 

0.11 122 

Bold text denotes the peak value. 
# The State 1-Hour Designation Value is the highest hourly ozone measurement during the last 3 years, rounded to two decimal 

places. In practice, the designation value is the highest measured concentration in the  

3-year period that remains, after excluding measurements identified as affected by highly irregular or infrequent events 

(State designation value source: https://www.arb.ca.gov/adam/select8/sc8start.php). 

The number of days exceeding the current and former ozone standards in the Basin varies widely by area. 

Figures 2-5 through 2-7 map the number of days in 2020 exceeding the 2015 8-hour ozone NAAQS and 

the former 2008 and 1997 8-hour ozone NAAQS in different areas of the Basin. The number of 

exceedances of the federal 8-hour ozone standards was lowest in the coastal areas, due in large part to 

the prevailing sea breeze which transports emissions inland before photochemistry produces high ozone 

concentrations. The concentrations increase downwind towards the Riverside County valleys and the San 

Bernardino County valleys and adjacent mountain areas, as well as the area around Santa Clarita in Los 

Angeles County. The Eastern San Bernardino Valley area recorded the greatest number of exceedances of 

the current and former 8-hour federal standards (141 days for the 2015 ozone NAAQS, 127 days for the 

2008 NAAQS, and 78 days for the 1997 NAAQS). 

 

https://www.arb.ca.gov/adam/select8/sc8start.php
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FIGURE 2-5 

NUMBER OF DAYS IN 2020 EXCEEDING THE 2015 8-HOUR OZONE FEDERAL STANDARD 
(8-HOUR AVERAGE OZONE > 0.070 PPM) 

 

 

FIGURE 2-6 

NUMBER OF DAYS IN 2020 EXCEEDING THE REVISED 2008 8-HOUR OZONE FEDERAL STANDARD 
(8-HOUR AVERAGE OZONE > 0.075 PPM) 
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FIGURE 2-7 
NUMBER OF DAYS IN 2020 EXCEEDING THE REVOKED 1997 8-HOUR OZONE FEDERAL STANDARD 

(8-HOUR AVERAGE OZONE > 0.08 PPM) 
 

Figure 2-8 maps the number of days in 2020 exceeding the revoked 1979 1-hour ozone NAAQS in different 

areas of the Basin. The former 1-hour federal standard was exceeded in a large portion of the Basin. It 

was exceeded the most (17 days) in the Eastern San Gabriel Valley at the Glendora air monitoring station. 

Exceedances of the 1-hour ozone standard extended to all areas monitored in San Bernardino County and 

in Metropolitan Riverside County, as well as in Santa Clarita and the eastern San Gabriel Valley in Los 

Angeles County. The Coachella Valley did not exceed the former 1-hour ozone standard in 2020. 
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FIGURE 2-8 
NUMBER OF DAYS IN 2020 EXCEEDING THE REVOKED 1979 1-HOUR FEDERAL OZONE STANDARD 

(1-HOUR AVERAGE OZONE > 0.12 PPM) 

Particulate Matter (PM2.5 and PM10) 

Health Effects, Particulate Matter 

A significant body of peer-reviewed scientific research, including studies conducted in Southern California, 

points to adverse impacts of particulate matter air pollution on both increased illness (morbidity) and 

increased death rates (mortality). The 2019 U.S. EPA Integrated Science Assessment for Particulate 

Matter23 as well as the Supplement to the 2019 Integrated Science Assessment for Particulate Matter24  

describe these health effects and discusses the state of the scientific knowledge. As of early 2022, the U.S. 

EPA is evaluating the need to strengthen the standards for fine particulate matter based on the best 

available science and recommendations from the Clean Air Scientific Advisory Committee (CASAC).25. A 

summary of health effects information and additional references can also be found in Appendix I: Health 

Effects. 

Several studies have found correlations between elevated ambient particulate matter levels and an 

increase in mortality rates, respiratory infections, number and severity of asthma attacks, chronic 

 

23 U.S. EPA. (2019). Integrated Science Assessment for Particulate Matter (Final Report). U.S. Environmental 

Protection Agency, Washington, DC, EPA/600/R-19/188. 

https://www.epa.gov/isa/integrated-science-assessment-isa-particulate-matter. 
24 U.S. EPA. (2021). Supplement to Integrated Science Assessment for Particulate Matter (Final Report). U.S. 

Environmental Protection Agency, Washington, DC, EPA/600/R-21/198. 

https://cfpub.epa.gov/ncea/isa/recordisplay.cfm?deid=352823. 

25 U.S. EPA. (2021) Policy Assessment Updates for the PM NAAQS Reconsideration. 

https://casac.epa.gov/ords/sab/f?p=105:18:7422383326691:::RP,18:P18_ID:2607#report.  

https://www.epa.gov/isa/integrated-science-assessment-isa-particulate-matter
https://cfpub.epa.gov/ncea/isa/recordisplay.cfm?deid=352823
https://casac.epa.gov/ords/sab/f?p=105:18:7422383326691:::RP,18:P18_ID:2607#report
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obstructive pulmonary disease exacerbation, combined respiratory-diseases and the number of hospital 

admissions in different parts of the United States and in various areas around the world.  

Higher levels of PM2.5 have also been related to increased mortality due to cardiovascular or respiratory 

diseases, hospital admissions for acute respiratory conditions, school absences, lost work days, a decrease 

in respiratory function in children, and increased medication use in children and adults with asthma.  

Long-term exposure to PM has been found to be associated with reduced lung function growth in children, 

changes in lung development, development of asthma in children, and increased risk of cardiovascular 

diseases in adults. In recent years, studies have reported an association between long-term exposure to 

PM2.5 and increased total mortality (reduction in life-span and increased mortality) from lung cancer. 

The U.S. EPA, in its most recent review, has concluded that both short-term and long-term exposure to 

PM2.5 are causally related to cardiovascular effects and increased mortality risk. In addition, new 

evidence is suggestive of metabolic, nervous system, and reproductive and developmental effects for 

short-term and long-term exposure to PM2.5.  

Young children and non-white populations appear to be most susceptible to the effects of PM10 and 

PM2.5. With lesser evidence, people with pre-existing conditions of cardiovascular disease; respiratory 

illness; and obesity; individuals with certain genetic polymorphisms that control antioxidant response, 

regulate enzyme activity, or regulate procoagulants; older adults (for cardiovascular effects); individuals 

with lower socioeconomic status and smokers also appear to be more susceptible to the effects of PM10 

and PM2.5. 

An expanded discussion of studies relating to PM exposures and mortality, including a brief description of 

how studies accounted for potential confounding factors, is contained in Appendix I of this document. 

Air Quality, PM2.5 

The South Coast AQMD began regular monitoring of PM2.5 in 1999 following the U.S. EPA's adoption of 

the national PM2.5 standards in 1997. In 2020, ambient PM2.5 concentrations were monitored at 27 

locations throughout the South Coast AQMD, including two stations in the SSAB in the Coachella Valley 

and two near-road sites. Filter-based Federal Reference Method (FRM) PM2.5 sampling was employed at 

19 of these stations and nine of the FRM measurement stations sampled daily to improve temporal 

coverage with the FRM measurements beyond the required 1-in-3-day sampling schedule, including the 

two near-road sites. Seventeen stations,26 including two near-road sites, employed continuous PM2.5 

monitors and nine of these were collocated with FRM measurements. PM2.5 continuous monitors at 

seven stations are federal equivalent method (FEM) PM2.5 monitors. Data collected at six out of these 

seven FEM continuous PM2.5 monitors are comparable to the NAAQS. On scheduled sampling days, when 

FRM measurements are not available at a FEM station, FEM measurements are used to replace missing 

FRM measurements for regulatory/attainment determination purposes. In the 2018-2020 period, one 

 

26 The special purpose monitoring of continuous PM2.5 at the North Hollywood station and the Compton station 

began operation January 1, 2020 and July 1, 2020, respectively. 
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FEM continuous PM2.5 monitor in the Basin does not meet the U.S. EPA criteria to be used for NAAQS 

comparison27 and the South Coast AQMD has been granted annual waivers by the U.S. EPA precluding 

the use of FEM monitors that do not pass comparability criteria for NAAQS attainment consideration. The 

continuous data is used for forecasting, real-time air quality alerts, real-time AQI dissemination, and for 

evaluating hour-by-hour variations. 

The 2018-2020 24-hour PM2.5 design values are summarized in Table 2-9. PM2.5 concentrations were 

higher in the inland valley areas of metropolitan Riverside County and in south central Los Angeles County. 

The Basin met the 24-hour PM2.5 NAAQS for the 2018-2020 period after removing exceedances collected 

during the Bobcat and El Dorado fires as these events meet the criteria for exclusion under the U.S. EPA 

Exceptional Events Rule. The highest 24-hour design value was measured in Metropolitan Riverside 

County (Mira Loma), with a design value of 35 μg/m3. If exceptional events are included, the highest 2018-

2020 PM2.5 24-hour design value was measured at the Central Los Angeles and South San Gabriel Valley 

stations (37 μg/m3). The 2018-2020 24-hour design values measured at the Metropolitan Riverside County 

(Mira Loma) and CA-60 Near Road stations (36 μg/m3) also violate the 24-hour PM2.5 NAAQS (35 μg/m3). 

There is no State 24-hour PM2.5 standard. 

PM2.5 is both directly emitted and also forms in the atmosphere. The higher PM2.5 concentrations in the 

Basin are mainly due to the secondary formation of smaller particulates resulting from precursor gas 

emissions (i.e., NOx, SOx, NH3, and VOC) that are converted to PM in the atmosphere. The precursors are 

from mobile, stationary and area sources, with the largest portion resulting from fuel combustion. Most 

of the 24-hour PM2.5 exceedances in the Basin occur in the late fall and winter months. Cold and humid 

weather conditions favor the conversion of inorganic vapors into particles in the atmosphere, resulting in 

high PM2.5 levels. Other unfavorable weather conditions such as a low and stable boundary layer and the 

lack of storms and rainfall can also contribute to high PM2.5 concentrations, as the precursors and 

particles are not dispersed or washed out as frequently. During the winter months, especially the holiday 

season, residential wood burning is also a major contributor to particulate mass and precursors, leading 

to high PM2.5 concentrations in the coastal and inland valley areas.  

In contrast to PM10, PM2.5 concentrations were relatively low in the Coachella Valley area of the SSAB. 

PM10 concentrations are normally higher in the desert areas due to windblown and fugitive dust 

emissions; PM2.5 is relatively low in the desert area due to fewer combustion-related emissions sources 

and less secondary aerosol formation in the atmosphere. The PM2.5 federal standards were not exceeded 

in the Coachella Valley in 2020 and the highest 24-hour and annual average 2018-2020 design values (17 

and 8.0 µg/m3, respectively, both at the Indio air monitoring station) are well below the PM2.5 NAAQS. 

 

 

27 The U.S. EPA waiver from NAAQS compliance for the continuous FEM PM2.5 samplers is re-evaluated annually 

as part of the South Coast AQMD Annual Air Quality Monitoring Network Plan 

[http://www.aqmd.gov/home/library/clean-air-plans/monitoring-network-plan]. 

http://www.aqmd.gov/home/library/clean-air-plans/monitoring-network-plan
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TABLE 2-9 

2018-2020 PM2.5 24-HR DESIGN VALUES BY BASIN AND COUNTY* 

Basin/ 
County 

Regulatory Significant Exceptional Events 
Removed** 

All Data Included# 

2018-
2020 

PM2.5 
24-Hour 
Design 
Value 

(µg/m3) 

Percent 
of 

Current 
(2006) 
PM2.5 
NAAQS 

(35 
µg/m3) 

Area of Design 
Value Max 

2018-
2020 

PM2.5 
24-Hour 
Design 
Value 

(µg/m3) 

Percent 
of 

Current 
(2006) 
PM2.5 
NAAQS 

(35 
µg/m3) 

Area of Design 
Value Max 

South Coast Air Basin 

Los Angeles 35 100## 

East San Gabriel 
Valley (Azusa), 
South Central Los 
Angeles County, and 
I-710 Near Road 

37 106 

Central Los 
Angeles and 
South San 
Gabriel Valley 

Orange 33 94 
Central Orange 
County 

33 94 
Central Orange 
County 

Riverside 35 100## 
Metropolitan 
Riverside County 
(Mira Loma) 

36 103 

Metropolitan 
Riverside 
County (Mira 
Loma) 

San 
Bernardino 

35 100## 
Central San 
Bernardino Valley 
(Fontana) 

36 103 
CA-60 Near 
Road 

Salton Sea Air Basin 

Riverside 17 49 
Coachella Valley 
(Indio) 

17 49 
Coachella 
Valley (Indio) 

Bold text denotes the peak value. 
* Based on FRM filter data and NAAQS-comparable FEM continuous data. 
**   Regulatory significant exceptional events are exceptional events whose removal from the design value calculation 

influences a regulatory decision such as attainment vs. nonattainment. 24-Hour PM2.5 samples exceeding the 24-hour 

PM2.5 NAAQS during September 11, 2020 - September 16, 2020 at the Central Los Angeles, Pico Rivera, Route 60 Near 

Road, and Mira Loma stations were removed to calculate design values; these exceedances were caused by smoke from 

the Bobcat and El Dorado Fires. The South Coast AQMD is preparing an exceptional event demonstration consistent with 

U.S. EPA exceptional event guidance for this event.  
#  Data includes exceptional events. 
## 100 percent of the NAAQS is not in violation of that standard. 

 

The 2018-2020 annual PM2.5 design values are summarized in Table 2-10, based on the FRM and 

continuous PM2.5 measurements. The Basin maximum 2018-2020 annual average design value was 14.2 
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µg/m3 at the CA-60 Near Road station (118 percent of the current 2012 annual average PM2.5 NAAQS, 

12.0 µg/m3). This design value is below the former 1997 annual average PM2.5 NAAQS (15.0 µg/m3), for 

which the Basin remains in attainment. The annual PM2.5 State standard is based on the highest annual 

average over the 3-year period. It is still violated in all counties of the Basin, but not in the Coachella 

Valley. Figure 2-9 shows the distribution of 2018-2020 annual PM2.5 design values in different areas of 

the Basin. 

TABLE 2-10 

2018-2020 PM2.5 ANNUAL DESIGN VALUES BY BASIN AND COUNTY 

Basin/ 
County 

2018-
2020 

PM2.5 
Annual 
Design 
Value 

(µg/m3)*# 

Percent of 
Current 
(2012) 
PM2.5 
Annual 
NAAQS 

(12.0 
µg/m3) 

Percent of 
Former 
(1997) 
Annual 
NAAQS 

(15.0 
µg/m3) 

Area of Design 
Value Max 

2018-2020 
3-Year High 

State Annual 
Average PM2.5 

Designation 
Value 

(µg/m3)## 

Percent of 
State 

PM2.5 
Annual 

Standard 
(12 µg/m3) 

South Coast Air Basin 

Los 
Angeles 

13.0 108 87 
South Central Los 
Angeles County 

16.2 135 

Orange 11.0 92 73 
Central Orange 
County 

12.3 103 

Riverside 13.8 115 92 
Metropolitan 
Riverside County 
(Mira Loma) 

16.4 137 

San 
Bernardino 

14.2 118 95 CA-60 Near Road 15.4 128 

Salton Sea Air Basin 

Riverside 8.0 67 53 
Coachella Valley 
(Indio) 

8.4 70 

Bold text denotes the peak value. 
* Based on FRM filter data and NAAQS-comparable FEM continuous data; the federal design value is based on the average 

of the 3 annual averages in the period. 
#   Value includes all exceptional events, however, removal of suspected exceptional events result in a lower design value. 
## Based on combined FRM filter and continuous FEM data (federal FEM waiver is not applied to State designation value); 

data includes exceptional events; the State annual designation value is the highest year in the 3-year period. 
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FIGURE 2-9 

2018-2020 PM2.5 ANNUAL AVERAGE FEDERAL DESIGN VALUE 

Near-Road PM2.5 

On December 14, 2012, the U.S. EPA strengthened the NAAQS for PM2.5 and, as part of the revisions, 

added a requirement to monitor near the most heavily trafficked roadways in large urban areas. Particle 

pollution is expected to be higher along these roadways as a result of direct emissions from cars and 

heavy-duty diesel trucks and buses. The South Coast AQMD installed the two required PM2.5 monitors 

before January 1, 2015, at locations selected based upon the existing near-roadway NO2 sites that were 

ranked higher for heavy-duty diesel traffic. The locations are: (1) I-710, located at Long Beach Blvd. in Los 

Angeles County near Compton and Long Beach; and (2) CA-Route 60, located west of Vineyard Avenue 

near the San Bernardino/Riverside County border near Ontario, Mira Loma and Upland. These near-road 

sites measure PM2.5 daily with both FRM filter-based measurements and FEM continuous measurements. 

Table 2-11 summarizes the 2018-2020 annual and 24-hour PM2.5 design values from the near-road sites 

and nearby ambient monitoring stations. The 2018-2020 PM2.5 annual design values from the Route 710 

and Route 60 Near-Road sites were 12.7 and 14.2 µg/m3, respectively. The nearby ambient stations in 

South Coastal Los Angeles County (North Long Beach Station) and in Metropolitan Riverside County (Mira 

Loma station) measured 11.1 and 13.8 µg/m3, respectively, for the 2018-2020 annual design values. Thus, 

the PM2.5 annual design values of these sites for 2018-2020 indicate that the near-road sites do indeed 

measure higher than the nearby ambient stations, on average. The CA-60 near-road station became the 

3-year design value site for the Basin for the PM2.5 annual average NAAQS beginning in 2017 when the 

first 3-year design value was available. 
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After removing the regulatory significant exceptional events,28, the 2018-2020 24-hour PM2.5 design 

value is higher at the I-710 Near-Road than at the nearby N. Long Beach station. However, the 2018-2020 

24-hour PM2.5 design value remains higher at Mira Loma (35 µg/m3) than at the CA-60 Near-Road site 

(34 µg/m3). PM2.5 24-hour concentrations at the Mira Loma station are likely higher than the near-road 

site on the highest days, due to the influence of nearby residential wood burning and the influence of 

enhanced secondary particle formation at Mira Loma. 

TABLE 2-11 

2018-2020 ANNUAL PM2.5 DESIGN VALUES AND 24-HOUR PM2.5 DESIGN VALUES AT THE SOUTH 

COAST AIR BASIN NEAR-ROAD SITES AND NEARBY AMBIENT STATIONS 

Near-Road PM2.5* Nearby Ambient PM2.5* 

Near-Road 
Station 

2018-2020 
Annual 

PM2.5 Design 
Value 

(µg/m3)# 

2018-2020  
24-Hour 

PM2.5 Design 
Value 

(µg/m3)## 

Ambient 
Station 

2018-2020 
Annual 

PM2.5 Design 
Value 

(µg/m3)# 

2018-2020 
24-Hour 

PM2.5 Design 
Value 

(µg/m3)## 

Route 710 N. R. 12.7 35 
North Long 
Beach 

11.1 33 

Route 60 N. R. 14.2 34 Mira Loma 13.8 35 

Bold text denotes the peak value. 
* Filter-based FRM measurements and NAAQS-comparable FEM measurements were used to calculate the design values 
# Data includes exceptional events. 
## 24-Hour PM2.5 samples exceeding the 24-hour PM2.5 NAAQS during September 11, 2020 - September 16, 2020 at the 

Route 60 Near Road and Mira Loma stations were removed to calculate design values; these exceedances were caused by 

smoke from the Bobcat and El Dorado Fires. The South Coast AQMD is preparing an exceptional event demonstration 

consistent with U.S. EPA exceptional event guidance for this event. Events with an exceptional event demonstration that 

the U.S. EPA has concurred upon may be removed from the design value determination. 

The annual PM2.5 NAAQS is 12.0 µg/m3; the 24-hour PM2.5 NAAQS is 35 µg/m3. 

I-710 N. R. is located on Interstate 710 at Long Beach Bl. in Long Beach in Los Angeles County. 

CA-60 N.R. is located on California Route 60 west of Vineyard Av. in Ontario in San Bernardino County. 

 

Impacts of Meteorology on PM2.5 Air Quality 

PM2.5 concentrations are influenced by atmospheric pollutant transport and dispersion. Winds and 

turbulence mix air pollution with the cleaner air in the atmosphere and transport pollutants out of the 

South Coast AQMD jurisdiction. Rainfall and associated storms also help to reduce PM2.5 concentrations. 

To analyze the impact of meteorology on PM2.5, we constructed two indexes that quantify the influence 

of atmospheric transport and dispersion on concentrations. The indexes are calculated using equations 1 

 

28 Regulatory significant exceptional events are exceptional events whose removal from the design value 

calculation influences a regulatory decision. 
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and 2 in Appendix II. The meteorological indexes were calculated using hourly historical measurements of 

wind speed, temperature, and total sky cover at several of the South Coast AQMD and Automated Surface 

Observing Systems (ASOS) monitoring stations. See Appendix II for details of the meteorological index 

calculation. Appendix II also provides an analysis of the relationship between hourly PM2.5 concentrations 

measured at Mira Loma (Van Buren) and the meteorological indexes, demonstrating that they are useful 

for quantifying the influence of meteorology on concentrations. 

The trend of normalized quarterly meteorological indexes is shown in Figure 2-34 (Appendix II). Both 

indexes increased over time at both Compton and Mira Loma (Van Buren), the stations with the highest 

PM2.5 98th percentile values in recent years, relative to the baseline period of 2010 - 2020. Meteorological 

conditions were slightly favorable to higher concentrations in recent years, although there is significant 

variation. This shows that the transport and dispersion related meteorological conditions in the design 

value period of 2018 - 2020 were somewhat favorable to higher PM2.5 concentrations. 

The net impact of the drought on air quality in the Basin from 2013 through 2015 has been to disrupt the 

steady progress seen in prior years toward attainment of the 24-hour PM2.5 NAAQS. Lower rainfall results 

in less washing of road surfaces and brings drier ground surfaces, which reduces the natural crusting of 

soils that is improved by moisture. This can lead to enhanced resuspension of fugitive dust by moving 

vehicles and winds. Fugitive dust can raise concentrations of both PM10 and PM2.5. More importantly, 

less rain reduces the natural air pollution cleansing effect of precipitation due to washout - particulate 

matter and its precursors captured and removed by raindrops. The reduced frequency of storms also 

translates to fewer days of enhanced pollutant dispersion. Without the storm systems and related winds, 

there is less mixing of air pollutants with cleaner air in the atmosphere and less of the transport that 

moves pollutants out of the region. The lack of windy, unstable weather conditions during storms results 

in longer episodes of stagnant air when particulate pollution builds to unhealthful levels. Dry conditions 

also contributed to increased frequency and intensity of wildfire events throughout the State, with 

resulting impacts to both particulate and ozone air quality.  

The total rainfall during quarters 1 and 4, averaged over 3-years at the Los Angeles International Airport 

(KLAX) and Ontario International Airport (KONT) National Weather Service meteorological stations from 

2001-2020 are shown in Figure 2-10 along with the trend of 24-hour PM2.5 design values. KLAX is located 

on the western side of the Basin and KONT is located towards the center of the Basin. The first and fourth 

quarters are the most important to consider, since the vast majority of the days that exceed the federal 

24-hour standard in the Basin occur during this period. This is also the time period that the Basin typically 

experiences the most rainfall and more frequent storm events. 
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FIGURE 2-10 

TREND OF SOUTH COAST AIR BASIN MAXIMUM 24-HOUR PM2.5 DESIGN VALUES AND 3-YEAR 

AVERAGE OF RAINFALL IN QUARTERS 1 (JAN.-MAR.) AND 4 (OCT.-DEC.) AT KLAX AND KONT. 

 

After the drought from 2013 - 2015, annual precipitation totals in recent years (9.80 inches from 2018 - 

2020) have been slightly above average (9.21 inches from 2000 - 2020). After 2015, due to rainfall 

returning to near-average levels, PM2.5 concentrations have resumed the long-term decreasing trend. 

The design value in 2020 was 35 µg/m3 after removing exceedances caused by the Bobcat and El Dorado 

fires, which caused high PM2.5 measurements in the fall of 2020. After removing these exceptional 

events, the Basin has met the 2006 24-hour PM2.5 NAAQS based on the 2018-2020 design value period. 

As a result of the disrupted progress toward attainment of the federal 24-hour PM2.5 standard, the South 

Coast AQMD submitted a request and the U.S. EPA approved, a “bump up” to the nonattainment 

classification from “moderate” to “serious.” This reclassification required that the Basin attain the 

standard as soon as practicable, but not beyond December 31, 2019. Because of the failure to attain the 

2006 24-hour PM2.5 NAAQS by 2019, the South Coast AQMD developed a Section 189(d) Plan) to address 

the attainment planning requirements for the Basin. In 2021, after meeting the 2006 24-hour PM2.5 

NAAQS with 2018 - 2020 data, the South Coast AQMD developed a redesignation request and 

maintenance plan for 24-hour average PM2.5, requesting the U.S. EPA to redesignate the Basin to 

attainment of the 1997 and 2006 24-hour PM2.5 NAAQS.  

Air Quality, PM10 

In 2020, the South Coast AQMD routinely monitored PM10 concentrations at 23 locations in the Basin 

and the Coachella Valley. Of these, 18 employed FRM filter samplers. The FRM PM10 minimum sampling 
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schedule set by the U.S. EPA requires one 24-hour filter sample every sixth day. At the Riverside-Rubidoux, 

Mira Loma, and Indio stations, the 24-hour filter sample is collected once every three days. In addition, 

ten stations have FEM29 continuous monitors. Both FEM and FRM instruments are used for determining 

attainment. Attainment is considered at each instrument separately30, even if they are collocated at the 

same station. 

In the second quarter of 2020, the FRM monitors were not operated from March 28, 2020 to June 26, 

2020 due to the COVID-19 Pandemic. As a result, only the continuous monitors had complete data for the 

second quarter of 2020. 

Attainment of the 24-hour PM10 NAAQS is based on the design value, which represents the average 

number of exceedances of the standard in a three-year period. This form is not useful for analyzing trends 

of concentrations over time because a single exceedance with a concentration just over the standard is 

treated the same as an exceedance with a concentration well over the standard. We therefore also use a 

different but related form, referred to as the concentration-based design value in this section. 

For this analysis, the concentration-based design value is defined as the fourth highest concentration at a 

monitor in a three-year period, after simulating days without measurements. To simulate days without 

measurements, each measurement is repeated 𝑛 times in each year, where 𝑛 = 𝑟𝑜𝑢𝑛𝑑 (
𝑑𝑦𝑒𝑎𝑟

𝑑
), where 

𝑑𝑦𝑒𝑎𝑟 is the number of days in the year (365 or 366), 𝑑 is the number of measurements at the monitor, 

and 𝑟𝑜𝑢𝑛𝑑() rounds to the nearest integer. The concentration-based design value can be complete or 

incomplete. The value is complete if all quarters in the three-year period are at least 75 percent complete 

or the concentration-based design value is 155 µg m-3 or larger. Completeness is calculated by dividing 

the number of valid samples by the number of scheduled samples. This methodology produces similar 

conclusions as the official exceedance-based design values, but also provides additional context when 

tracking trends in measured concentrations over time. In general, concentration-based design values of 

155 µg m3 correspond to an exceedance of the standard. 

The 24-hour PM10 design values in 2020 are summarized by county and basin in Table 2-12, along with 

the State designation values. The federal 24-hour standard level (155 µg/m3 is the exceedance level) was 

exceeded at seven stations in the Basin on nine different days during the 2018 through 2020 period. These 

high 24-hour averages were due to high-wind exceptional events and also do not jeopardize the 

attainment status because exceptional events are removed from design value calculations if they are 

concurred upon by U.S. EPA. The Basin has remained in attainment of the PM10 NAAQS since 2006. The 

Basin maximum concentration-based design value for 24-hour PM10, without exceptional events 

removed, is 170 µg/m3, 110 percent of the NAAQS in Metropolitan Riverside County at the Mira Loma 

 

29 The continuous FEM PM10 monitors deployed by South Coast AQMD are primarily Beta Attenuation Monitor 

(BAM) instruments, although some PM10 Tapered Element Oscillating Microbalance (TEOM) instruments are also 

used, most notably in the Coachella Valley. 

30 At the Indio and Mira Loma stations, two monitors that sample every sixth day are operated with a three day 

offset to simulate a once every third day sample schedule and are treated as a single monitor. 
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(Van Buren) monitoring station. After removing exceptional events due to high-winds the maximum 

concentration-based design value is 152 µg/m3, 98 percent of the NAAQS, in East San Gabriel Valley at the 

Azusa monitoring station. The much more stringent State 24-hour PM10 standard (50 µg/m3) was 

exceeded at many stations in the Basin and in the Coachella Valley. 

The Coachella Valley had eighteen days in 2018-2020 exceeding the 24-hour PM10 NAAQS, with 

concentrations as high as 680 µg/m3 at the Mecca (Saul Martinez) monitoring station, almost all of which 

were due to windblown dust and sand associated with high-wind exceptional events. The Palm Springs 

monitoring station only exceeded on two of those days. The FEM monitor at Saul Martinez Elementary 

School, in the town of Mecca in the southeastern portion of the Coachella Valley, exceeded the standard 

on seventeen days from 2018-2020, almost all related to high-wind events. The Coachella Valley 2018-

2020 concentration-based design value for 24-hour PM10 is 204 µg/m3 at Mecca (Saul Martinez) after the 

exclusion of exceptional events with wind speeds exceeding 25 mph in the Coachella Valley. The official 

design value that is used to determine attainment is 2.0, which exceeds the PM10 NAAQS even after the 

exclusion of suspected exceptional events. The other exceedances at Mecca (Saul Martinez) were also 

likely caused by windblown dust and sand, but wind speeds in upwind regions were likely not high enough 

to entrain undisturbed natural soils, and thus these exceedances may not be exceptional events. 
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TABLE 2-12 

2018-2020 24-HOUR PM10 DESIGN VALUES BY BASIN AND COUNTY 

Basin/ 
County 

2018-2020 
PM10 

24-Hour 
Concentration-
Based Design 

Value 
(µg/m3) 

2018-
2020 

Percent of 
PM10 

NAAQS 
(150 

µg/m3)# 

2018-
2020 

PM10 24-
Hour 

Design 
Value 

Area of 
Design Value 

Max 

2018-2020 
High State 

PM10 
24-Hour 

Designation 
Value 

(µg/m3)## 

2018-2020 
Percent 
of State 
PM10 

24-Hour 
Standard 

(50 
µg/m3) 

South Coast Air Basin 

Los Angeles 155 (152) 100 (98) 2.0 (0.7) 
East San 
Gabriel Valley 

95 190 

Orange 127 82 0.3 
Central 
Orange 
County 

94 188 

Riverside 170 (148) 110 (95) 1.7 (1.0) 
Metropolitan 
Riverside 
County 

134 268 

San 
Bernardino 

117 75 0.8 

Northwest 
San 
Bernardino 
Valley 

95 190 

Salton Sea Air Basin 

Riverside 274 (204) 177 (132) 5.8 (2.0) 

Coachella 
Valley - 
Mecca (Saul 
Martinez) 

Insufficient 
data 

Insufficient 
data 

Bold text denotes the peak design value. 
Values in parenthesis are calculated after removing suspected exceptional events. PM10 concentrations that were related to 
high-wind events have been flagged for exclusion from NAAQS comparison in accordance with the U.S. EPA Exceptional Events 
Rule; U.S. EPA concurrence is required for exclusion of exceptional events after submittal of supporting documentation. 
# 155 µg/m3 is needed to exceed the level of the PM10 NAAQS. 
## The State 24-hour Expected Peak Day Concentration (EPDC) is a calculated 3-year value after accounting for statistical 

outliers; the State 24-hour Designation Value is the highest concentration at or below the EPDC over the 3-year period; State 

data may include exceptional events; State PM10 24-hour average designation value includes FRM and BAM FEM data, but 

not TEOM FEM instruments since the TEOM is not a California Approved Sampler (CAS) for standard compliance (SCAQMD 

uses TEOM instruments to supplement FEM measurements in the Coachella Valley). 

 

While the annual PM10 NAAQS standard was revoked in 2006, the annual PM10 design values and State 

designation values in 2020 are summarized by county and air basin in Table 2-13. Suspected exceptional 

events were removed before calculating the design values. The annual PM10 design value for 2018-2020 

exceeded the former NAAQS at Mira Loma (Van Buren), at 51 µg/m3. No other stations in the Basin or the 

Coachella Valley exceeded the former NAAQS for the 2018-2020 design value. The much more stringent 
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State annual PM10 standard (20 µg/m3) was exceeded at most stations in each county in the Basin and in 

the Coachella Valley. 

TABLE 2-13 

2018-2020 ANNUAL PM10 DESIGN VALUES BY BASIN AND COUNTY 

Basin/County 

2018-2020 
PM10 

Annual 
Design 
Value 

(µg/m3) 

2018-2020 
Percent of 

Former 
PM10 

Annual 
NAAQS** 

(50 µg/m3) 

Area of Design  
Value Max 

2018-2020 
3-Yr. High 

State PM10 
Annual 

Designation 
Value 

(µg/m3)# 

2018-2020 
Percent of 

Current 
PM10 
State 

Standard 
(20 µg/m3) 

South Coast Air Basin 

Los Angeles 33* 66 East San Gabriel Valley 34 170 

Orange 27* 54 Central Orange County 28 140 

Riverside 51 102 
Metropolitan Riverside 
County 

45 225 

San 
Bernardino 

35* 70 Central San Bernardino Valley 34 170 

Salton Sea Air Basin 

Riverside 38* 76 
Coachella Valley - Mecca 
(Saul Martinez) 

39 195 

Bold text denotes the peak value. 
* All quarters do not have at least 75 percent data completeness. 
** The federal annual PM10 standard was revoked in 2006. 
# State data may include exceptional events; State PM10 annual average designation value includes FRM and BAM FEM data, 

but not TEOM FEM instruments since the TEOM is not a California Approved Sampler (CAS) for standard compliance (the 

South Coast AQMD uses TEOM instruments to supplement FEM measurements in the Coachella Valley); State annual 

designation value is the highest year in the 3-year period. 

 

Other Criteria Air Pollutants 

Carbon Monoxide (CO) 

Health Effects, CO 

The adverse effects of ambient carbon monoxide air pollution exposure on health have been reviewed in 

the 2010 U.S. EPA Integrated Science Assessment for Carbon Monoxide.31  This document presents a 

review of the available scientific studies and conclusions on the causal determination of the health effects 

 

31 U.S. EPA. (2010). Integrated Science Assessment for Carbon Monoxide (Final Report). U.S. Environmental 

Protection Agency, Washington, DC, EPA/600/R-09/019F. 

http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=218686. 

http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=218686
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of CO. A summary of health effects information and additional references can also be found in Appendix 

I: Health Effects. 

Individuals with a deficient blood supply to the heart are the most susceptible to the adverse effects of 

CO exposure. The effects observed include earlier onset of chest pain with exercise, and 

electrocardiograph changes indicative of worsening oxygen supply delivery to the heart. 

Inhaled CO has no known direct toxic effect on the lungs, but instead exerts its effect on tissues by 

interfering with oxygen transport, by competing with oxygen to combine with hemoglobin present in the 

blood to form carboxyhemoglobin (COHb). Hence, people with conditions requiring an increased oxygen 

supply can be adversely affected by exposure to CO. Individuals most at risk include patients with diseases 

involving heart and blood vessels, fetuses, and patients with chronic hypoxemia (oxygen deficiency), such 

as is seen at high altitudes. 

Recent studies suggest that ambient CO may increase the risk of pulmonary disease. CO is also associated 

with emergency department visits for respiratory diseases overall and visits for asthma. Reductions in 

birth weight and impaired neurobehavioral development have been observed in animals chronically 

exposed to CO resulting in COHb levels similar to those observed in smokers. Recent studies have found 

increased risks for adverse birth outcomes with exposure to elevated CO levels, including pre-term births 

and heart abnormalities. 

Air Quality, CO 

Ambient carbon monoxide concentrations were measured at 23 locations in the South Coast AQMD 

jurisdiction, including one station in the Coachella Valley and two near-road monitors. Tables 2-14 and 2-

15 summarize the 2020 maximum 1-hour and 8-hour average concentrations of CO by air basin and 

county. In 2020, no areas in the Basin or the Coachella Valley exceeded the CO air quality standards, 

including the near-road stations. The highest concentrations of CO continued to be recorded in the areas 

of Los Angeles County, where vehicular traffic is most dense, with the maximum 8-hour and 1-hour 

concentration (3.1 ppm and 4.5 ppm, respectively) recorded in the South Central Los Angeles County area. 

The near-road monitors in Orange and San Bernardino counties did not increase the Basin’s maximum CO 

values or design values in 2020 over that from Los Angeles County, although the near-road concentrations 

were often higher than the nearest ambient stations. 

All areas of the Basin have continued to remain below the federal standards (35 ppm 1-hour and 9 ppm 

8-hour) since 2003. The U.S. EPA re-designated the Basin to attainment of the federal CO standards, 

effective June 11, 2017. The Basin and the Coachella Valley are also well below the State CO standards (20 

ppm 1-hour and 9.0 ppm 8-hour). 
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TABLE 2-14 

2020 MAXIMUM 1-HOUR CO CONCENTRATIONS AND 2020 DESIGN VALUES BY BASIN AND 

COUNTY 

Basin/County 

2020 
Maximum 
CO 1-Hour 
Average 

(ppm) 

2019-2020 
CO 1-Hour 

Design Value* 
(ppm) 

Percent of 
CO 1-Hour 

NAAQS 
(35 ppm) 

Area of Design Value Max 

Percent of 
CO 1-Hour 

State 
Standard 
(20 ppm) 

South Coast Air Basin 

Los Angeles 4.5 3.8 11 South Central L.A. County 19 

Orange 
 

2.4 
(2.4 at I-5 

N.R.) 

2.5 
(2.5 at I-5 N.R.) 

7 
(7) 

North Orange County 
 

13 
(13) 

Riverside 
 

1.9 
 

1.8 
 

5 
 

Metropolitan Riverside 
County 

9 

San 
Bernardino 
 

1.9 
(1.5 at I-10 

N.R.) 

2.2 
(1.5 at I-10 

N.R.) 

6 
(4) 

Central San Bernardino 
Valley 
 

11 
(8) 

Salton Sea Air Basin 

Riverside 0.8 0.8 2 Coachella Valley 4 
Bold text denotes Basin maximum; I-5 and I-10 near-road monitors are shown in parenthesis. 
* The 1-hour CO design value is the maximum in a two-year period 2nd highest daily maximum 1-hour average concentration 

at the most polluted station. 

I-5 N. R. is located on Interstate 5 at Vernon St. in Anaheim in Orange County. 

I-10 N.R. is located on Interstate 10 at Etiwanda Av. in Ontario in San Bernardino County. 

 

  



Draft Final 2022 AQMP      

   

 

2-44 

TABLE 2-15 

2020 MAXIMUM 8-HOUR CO CONCENTRATIONS AND 2020 DESIGN VALUES BY BASIN AND 

COUNTY 

Basin/ 
County 

2020 
Maximum 
CO 8-Hour 
Average 

(ppm) 

2020 
CO 8-Hour 

Design Value* 
(ppm) 

Percent of 
CO 8-Hour 

NAAQS 
(9 ppm) 

Area of Design 
Value Max 

Percent of 
CO 8-Hour 

State 
Standard 
(9.0 ppm) 

South Coast Air Basin 

Los Angeles 3.1 2.9 32 
South Central L.A. 
County 

32 

Orange 
2.0 

(2.0 at I-5 N.R.) 
1.8 

(1.8 at I-5 N.R.) 
20 

(20) 
I-5 Near Road 

20 
(20) 

Riverside 1.5 1.5 17 
Metropolitan 
Riverside County 

17 

San 
Bernardino 

1.4 
(1.2 at I-10 N.R.) 

1.4 
(1.1 at I-10 N.R.) 

16 
(12) 

Central San 
Bernardino Valley 

16 
(12) 

Salton Sea Air Basin 

Riverside 0.5 0.5 6 Coachella Valley 6 
Bold text denotes Basin maximum; I-5 and I-10 near-road monitors are shown in parentheses 
* The 8-hour CO design value is the 2nd highest daily maximum 8-hour average concentration at the most polluted station in 

a two year-period. 

I-5 N. R. is located on Interstate 5 at Vernon St. in Anaheim in Orange County 

I-10 N.R. is located on Interstate 10 at Etiwanda Av. in Ontario in San Bernardino County 

 

Near-Road CO 

On August 12, 2011, the U.S. EPA issued a decision to retain the existing NAAQS for CO, determining that 

those standards provided the required level of public health protection. However, the U.S. EPA added a 

monitoring requirement for near-road CO monitors in urban areas with population of 1 million or more, 

utilizing stations that would be implemented to meet the 2010 NO2 near-road monitoring requirements. 

The two CO monitors are at the I-5 Near-Road site, located in Orange County near Anaheim, and the I-10 

Near-Road site, located near Etiwanda Avenue in San Bernardino County near Ontario, Rancho 

Cucamonga and Fontana. 

The near-road CO measurements began at these two locations in late December 2014. From that time to 

the end of 2020, the data show that while the near-road measurements were often higher than the 

nearest ambient monitors, as would be expected in the near-road environment, they did not exceed the 

levels of the 1-hour or 8-hour CO NAAQS. Tables 2-16 and 2-17 compare the available near-road 

measurements for annual peak 1-hour and 8-hour CO, respectively, to the comparable measurements 

from the nearby ambient stations at Anaheim and Fontana. The form of the CO standard is such that the 

peak concentration is not to be exceeded more than once per year. The tables include the second highest 

concentration for comparison to this design value form of the standard. 
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The 2020 near-road peak 1-hour CO concentration measured was 2.4 ppm, measured at the I-5 Near-Road 

site, while the peak 8-hour CO concentration was 2.0 ppm at the I-10 Near-Road site, both well below the 

respective NAAQS levels (35 ppm and 9 ppm, respectively). The 2020 I-5 near-road CO design values were 

higher than that of the nearest ambient stations for both federal standards while the I-10 near-road design 

values were comparable to the nearest ambient stations. South Central Los Angeles (Compton) continues 

to be the station with the highest design values in the South Coast Air Basin.  

TABLE 2-16 

2018 THROUGH 2020 MAXIMUM AND SECOND HIGHEST 1-HOUR CO CONCENTRATIONS 

AT SOUTH COAST AIR BASIN NEAR-ROAD SITES AND NEARBY AMBIENT STATIONS 

 
Near-Road  

 Station 

Near-Road Sites CO 

 
Ambient 
Station 

Nearby Ambient CO 

Peak  
 1-Hour CO 

(ppm) 

2nd Maximum  
 1-Hour CO  

 (ppm) 

Peak  
 1-Hour CO 

(ppm) 

2nd Maximum  
 1-Hour CO  

 (ppm) 

2018 2019 2020 2018 2019 2020 2018 2019 2020 2018 2019 2020 

I-5 N. R.  2.7 2.6 2.4 2.7 2.3 2.1 Anaheim 2.3 2.4 2.3 2.2 2.4 2.1 

I-10 N. R.  1.6 1.5 1.5 1.5 1.4 1.5 Fontana 1.9 2.7 1.7 1.6 2.2 1.5 
Bold text denotes maximum concentration between near-road and nearby ambient stations. 
I-5 N. R. is located on Interstate 5 at Vernon St. in Anaheim in Orange County. 

I-10 N.R. is located on Interstate 10 at Etiwanda Av. in Ontario in San Bernardino County. 
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TABLE 2-17 

2018 THROUGH 2020 MAXIMUM AND SECOND HIGHEST 8-HOUR CO CONCENTRATIONS 

AT SOUTH COAST AIR BASIN NEAR-ROAD SITES AND NEARBY AMBIENT STATIONS 

Near-Road  
 Station 

Near-Road Sites CO 

Ambient 
Station 

Nearby Ambient CO 

Peak  
 8-Hour CO (ppm) 

2nd Maximum 
8-Hour CO 

(ppm) 

Peak  
 8-Hour CO (ppm) 

2nd Maximum  
 8-Hour CO  

 (ppm) 

2018 2019 2020 2018 2019 2020 2018 2019 2020 2018 2019 2020 

I-5 N. R.  2.2 1.6 2.0 2.0 1.5 1.8 Anaheim 1.9 1.3 1.7 1.8 1.3 1.6 

I-10 N. R.  1.3 1.1 1.2 1.3 1.1 1.1 Fontana 1.1 1.0 1.1 1.1 1.0 1.1 

Bold text denotes maximum concentration between near-road and nearby ambient stations. 

I-5 N. R. is located on Interstate 5 at Vernon St. in Anaheim in Orange County. 

I-10 N.R. is located on Interstate 10 at Etiwanda Av. in Ontario in San Bernardino County. 

Nitrogen Dioxide (NO2) 

Health Effects, NO2 

The adverse effects of ambient nitrogen dioxide air pollution exposure on health were reviewed in the 

2008 U.S. EPA Integrated Science Assessment for Oxides of Nitrogen - Health Criteria,32 and more recently 

in the 2016 U.S. EPA Integrated Science Assessment for Oxides of Nitrogen - Health Criteria.33 These 

documents present detailed reviews of the available scientific studies and conclusions on the causal 

determination of the health effects of NO2. A summary of health effects information and additional 

references can also be found in Appendix I: Health Effects. 

The 2016 U.S. EPA review noted the respiratory effects of NO2, and evidence suggestive of impacts on 

cardiovascular health, mortality and cancer. Epidemiological studies indicate that long-term exposure to 

NO2, is associated with a higher risk of all-cause, cardiovascular, and respiratory mortality. Recent studies 

also show that both short and long term NO2 exposure is also associated with chronic obstructive 

pulmonary disease (COPD) risk. The 2016 ISA also indicated a causal relationship between short-term NO2 

exposures and asthma exacerbations (“asthma attacks”) and a long-term link with asthma development. 

Experimental studies have found that NO2 exposures increase responsiveness of airways, pulmonary 

inflammation, and oxidative stress, and can lead to the development of allergic responses. These 

biological responses provide evidence of a plausible mechanism for NO2 to cause asthma. Additionally, 

 

32 U.S. EPA. (2008). Integrated Science Assessment for Oxides of Nitrogen - Health Criteria (Final Report). U.S. 

Environmental Protection Agency, Washington, DC, EPA/600/R-08/071. 

http://cfpub.epa.gov/ncea/isa/recordisplay.cfm?deid=194645. 

33 U.S. EPA. (2016). Integrated Science Assessment for Oxides of Nitrogen - Health Criteria (Final Report). U.S. 

Environmental Protection Agency, Washington, DC, EPA/600/R-15/068. 

https://cfpub.epa.gov/ncea/isa/recordisplay.cfm?deid=310879. 

http://cfpub.epa.gov/ncea/isa/recordisplay.cfm?deid=194645
https://cfpub.epa.gov/ncea/isa/recordisplay.cfm?deid=310879
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results from controlled exposure studies of asthmatics demonstrate an increase in the tendency of 

airways to contract in response to a chemical stimulus (airway responsiveness) or after inhaled allergens.  

Animal studies also provide evidence that NO2 exposures have negative effects on the immune system, 

and therefore increase the host’s susceptibility to respiratory infections. Epidemiological studies showing 

associations between NO2 levels and hospital admissions for respiratory infections support such a link, 

although the studies examining respiratory infections in children are less consistent. 

Air Quality, NO2 

In 2020, ambient NO2 concentrations were monitored at 27 locations, including one in the Coachella 

Valley and four near-road monitoring stations. The Basin has not exceeded the federal annual standard 

for NO2 (0.053 ppm) since 1991, when the Los Angeles County portion of the Basin recorded the last 

violation of that standard in the U.S. The current 1-hour average NO2 NAAQS (100 ppb) was exceeded on 

one day in 2020 at the CA-60 near road site in San Bernardino County. However, the 98th percentile form 

of the standard was not exceeded and the 2018-2020 design value is not in violation of the NAAQS.  

The higher relative concentrations in the Los Angeles area are indicative of the concentrated emission 

sources, especially heavy-duty vehicles. Although the Basin is in attainment of the State and federal 

standards, NO2 is still of concern, since oxides of nitrogen (NOx) are precursors to both ozone and 

particulate matter. Further control of NOx will be required to attain the ozone and particulate standards.  

Tables 2-18 and 2-19 summarize the 2020 maximum 1-hour and annual average concentrations of NO2 by 

air basin and county. The near-road NO2 data is summarized further below. 
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TABLE 2-18 

2020 MAXIMUM 1-HOUR NO2 CONCENTRATIONS AND 2018-2020 DESIGN VALUES BY BASIN AND 

COUNTY 

Basin/ 
County 

2020 
Maximum 

NO2 1-Hour 
Average 

(ppb) 

2018-2020 
NO2 1-
Hour 

Design 
Value 
(ppb) 

Percent 
of 

NO2 1-
Hour 

NAAQS 
(100 ppb) 

Area of Design  
Value Max 

2018-2020 
NO2 1-Hour 

State 
Designation 

Value 
(ppm) 

Percent of 
NO2 1-
Hour 
State 

Standard 
(0.18 
ppm) 

South Coast Air Basin 

Los Angeles 90.3 81 81 I-710 Near Road  0.100 56 

Orange 70.9 53 53 I-5 Near Road  0.060 33 

Riverside 66.4 52 52 
Metropolitan Riverside 
County 

0.060 33 

San 
Bernardino 

101.6 74 74 CA-60 Near Road  0.090 50 

Salton Sea Air Basin 

Riverside 47.4 34 34 Coachella Valley 0.040 22 

Bold text denotes the peak value. 
The 1-hour NO2 design value is the annual 98th percentile daily maximum 1-hour concentration, averaged over 3 

years at a station. 
* Although the maximum 1-hour concentrations exceeded the standard on one day, the 98th percentile form of 

the design value did not exceed the NAAQS. 
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TABLE 2-19 

2020 MAXIMUM ANNUAL AVERAGE NO2 CONCENTRATIONS AND 2018-2020 DESIGN VALUES 

BY BASIN AND COUNTY 

Basin/County 

2020 
Maximum 

NO2 
Annual 

Average 
(ppm) 

2018-2020 
NO2 

Annual 
Design 
Value  
(ppm) 

Percent of 
NO2 

Annual 
NAAQS 
(0.053 
ppm) 

Area of Design  
Value Max 

2018-2020 
NO2 

Annual 
State 

Designation 
Value# 
(ppm 

Percent of 
NO2 

Annual 
State 

Standard 
(0.030 
ppm) 

South Coast Air Basin 

Los Angeles 0.0223 0.023 43 710 Near Road  0.023 77 

Orange 0.0188 0.019 36 I-5 Near Road  0.020 67 

Riverside 0.0136 0.015 28 
Metropolitan Riverside 
County 

0.014 47 

San 
Bernardino 

0.0291 0.029 55 CA-60 Near Road  0.030 100 

Salton Sea Air Basin 

Riverside 0.0066 0.007 13 Coachella Valley 0.007 23 
Bold text denotes the peak value. 
The annual NO2 design value is the annual average of the quarterly averages, averaged over 3 years at a station. 
This table does not include near-road stations since the data period is insufficient for the design value calculation. 

 

Near-Road NO2 

With the revised NO2 federal standard in 2010, near-road NO2 measurements were required to be phased 

in for larger cities. The four near-road monitoring stations are: (1) I-5 Near-Road, located in Orange County 

near Anaheim; (2) I-710 Near-Road, located at Long Beach Blvd. in Los Angeles County near Compton and 

Long Beach; (3) CA-60 Near-Road, located west of Vineyard Avenue near the San Bernardino/Riverside 

County border near Ontario, Mira Loma and Upland; and (4) I-10 Near-Road, located near Etiwanda 

Avenue in San Bernardino County near Ontario, Rancho Cucamonga and Fontana. 

Even with the addition of the near-road sites, all of the standards remain in attainment. There have been 

exceedances of the peak 1-hour standard, at the I-710 near-road station in 2017, and the CA-60 near-road 

in 2020. However, the 98th percentile value has not exceeded the standard. Tables 2-20 and 2-21 show 

that while the near-road stations have higher values than nearby stations, they do not cause a violation 

of the federal standards.  
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TABLE 2-20 

2018 THROUGH 2020 MAXIMUM AND 98TH PERCENTILE 1-HOUR NO2 CONCENTRATIONS AT 

SOUTH COAST AIR BASIN NEAR-ROAD SITES AND NEARBY AMBIENT STATIONS 

 
Near-Road  

 Station 

Near-Road Sites NO2 

 
Ambient  
 Station 

Nearby Ambient NO2 

Annual Peak  
 1-Hour NO2  

 (ppb) 

98th Percentile  
 1-Hour NO2  

 (ppb) 

Annual Peak  
 1-Hour NO2  

 (ppb) 

98th Percentile  
 1-Hour NO2  

 (ppb) 

2018 2019 2020 2018 2019 2020 2018 2019 2020 2018 2019 2020 

I-5 N. R.  61.7 59.4 69.9 55.8 50.4 52.6 Anaheim 66.0 59.4 70.9 54.5 49.2 52.1 

I-710 N. R.  90.3 97.7 90.3 79.1 78.3 79.1 Compton 68.3 70.0 72.3 55.6 52.8 60.5 

CA-60 N. R.  79.4 87.7 101.6 71.3 73.9 78.0 Upland 58.7 57.9 55.4 48.9 46.4 44.8 

I-10 N. R.  88.3 86.3 94.2 67.7 70.5 75.1 Fontana 63.0 76.1 66.4 55.9 57.7 57.9 

Bold text denotes maximum concentration between near-road and nearby ambient stations. 

N/A = data not available (monitoring not started). 

The 1-hour NO2 NAAQS is 100 ppb. 
I-5 N. R. is located on Interstate 5 at Vernon St. in Anaheim in Orange County. 
I-710 N. R. is located on Interstate 710 at Long Beach Bl. in Long Beach in Los Angeles County. 

CA-60 N.R. is located on California Route 60 west of Vineyard Av. in Ontario in San Bernardino County. 

I-10 N.R. is located on Interstate 10 at Etiwanda Av. in Ontario in San Bernardino County. 
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TABLE 2-21 

2018 THROUGH 2020 ANNUAL NO2 CONCENTRATIONS AT SOUTH COAST AIR BASIN 

NEAR-ROAD SITES AND NEARBY AMBIENT STATIONS 

 
Near-Road Station 

Near-Road NO2 

 
Ambient  
Station 

Nearby Ambient 
NO2 

Annual Average  
 NO2 (ppb) 

Annual Average  
 NO2 (ppb) 

2018 2019 2020 2018 2019 2020 

I-5 N. R.  20.8 19.2 18.8 Anaheim 13.7 12.7 13.3 

I-710 N. R.  22.3 22.8 22.3 Compton 15.0 14.1 14.5 

CA-60 N. R.  30.4 29.0 29.1 Upland 14.7 14.0 13.9 

I-10 N. R.  27.2 27.6 28.7 Fontana 18.3 14.3 14.9 

Bold text denotes maximum concentration between near-road and nearby ambient stations. 
N/A = data not available (monitoring not started). 
The annual average NO2 NAAQS is 0.053 ppm, or 53 ppb. 
I-5 N. R. is located on Interstate 5 at Vernon St. in Anaheim in Orange County. 
I-710 N. R. is located on Interstate 710 at Long Beach Bl. in Long Beach in Los Angeles County. 
CA-60 N.R. is located on California Route 60 west of Vineyard Av. in Ontario in San Bernardino County. 
I-10 N.R. is located on Interstate 10 at Etiwanda Av. in Ontario in San Bernardino County. 

Sulfur Dioxide (SO2) 

Health Effects, SO2 

The adverse effects of SO2 air pollution exposure on health were reviewed in the 2017 U.S. EPA Integrated 

Science Assessment (ISA) for Sulfur Oxides - Health Criteria.34 This document presents a review of the 

available scientific studies and conclusions on the causal determination of the health effects of SO2. A 

summary of health effects information and additional references can also be found in Appendix I: Health 

Effects. 

The most recent ISA concludes that there is a causal relationship between short-term SO2 exposure and 

respiratory effects, particularly in individuals with asthma. The clearest evidence for this conclusion comes 

from controlled human exposure studies showing lung function decrements and respiratory symptoms in 

individuals with asthma exposed to SO2 (0.2 to 0.6 ppm) for 5−10 minutes. Increased resistance to air flow 

and reduction in breathing capacity leading to severe breathing difficulties, are observed after acute high 

exposure to SO2 in asthmatics. This is supported by epidemiologic evidence reporting positive associations 

for asthma hospital admissions and emergency department visits with short-term SO2 exposures, 

 

34 U.S. EPA. (2017). Integrated Science Assessment (ISA) for Sulfur Oxides - Health Criteria (Final Report). U.S. 

Environmental Protection Agency, Washington, DC, EPA/600/R-17/451. 

https://www.epa.gov/isa/integrated-science-assessment-isa-sulfur-oxides-health-criteria. 

https://www.epa.gov/isa/integrated-science-assessment-isa-sulfur-oxides-health-criteria
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specifically for children. In contrast, healthy individuals do not exhibit similar acute responses even after 

exposure to higher concentrations of SO2. 

Animal studies suggest that SO2 at ambient concentrations can cause allergic sensitization and airway 

inflammation. Some population-based studies indicate that the mortality and morbidity effects associated 

with fine particles show a similar association with ambient SO2 levels. In these studies, efforts to separate 

the effects of SO2 from those of fine particles have not been successful. It is not clear whether the two 

pollutants act synergistically or one pollutant alone is the predominant factor. 

For long-term SO2 exposure and respiratory effects, the evidence is suggestive of, but not sufficient to 

infer, a causal relationship. There are a limited number of new epidemiologic studies showing associations 

between long-term SO2 exposure and increases in asthma incidence among children and results of animal 

toxicological studies that provide a pathophysiologic basis for the development of asthma. However, 

uncertainty remains regarding the influence of other pollutants or mixtures of pollutants on the observed 

associations with SO2 because these new epidemiologic studies have not examined the potential for co-

pollutant confounding. Some epidemiologic evidence regarding respiratory symptoms and/or respiratory 

allergies among children also provides limited support for a possible relationship between long-term SO2 

exposure and the development of asthma. 

Air Quality, SO2 

No exceedances of federal or State standards for sulfur dioxide occurred in 2020, or in any recent year, at 

any of the four South Coast AQMD ambient monitoring locations. The annual and 24-hour federal 

standards were last exceeded in the 1960’s and the State standards were last exceeded in 1990. Though 

sulfur dioxide concentrations remain well below the standards, sulfur dioxide is a precursor to sulfate, 

which is a component of fine particulate matter. Table 2-22 summarizes the 2020 maximum 1-hour 

concentrations of SO2 by air basin and county. Sulfur dioxide was not measured at any of the Orange 

County or Coachella Valley sites in 2020. Historical measurements and source emission profiles show that 

expected concentrations in the Orange County or Coachella Valley will be well below State and federal 

standards. 
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TABLE 2-22 

2020 MAXIMUM 1-HOUR SO2 CONCENTRATIONS AND 2018-2020 DESIGN VALUES 

BY BASIN AND COUNTY 

Basin/County 

2020 
Maximum 

SO2 1-
Hour 

Average 
(ppb) 

2018-2020 
SO2 1-
Hour 

Design 
Value 
(ppb) 

Percent of 
SO2 1-
Hour 

NAAQS 
(75 ppb) 

Area of Design 
Value Max 

Percent of 
SO2 1-Hour 

State 
Standard 

(0.25 ppm = 
250 ppb) 

South Coast Air Basin 

Los Angeles 6.0 4 5 
Southwest Coastal LA 
County 

2 

Orange N.D. N.D. N.D. 
North Coastal Orange 
County 

N.D. 

Riverside 2.2 2 3 
Metropolitan Riverside 
County 

1 

San Bernardino 2.5 2 3 
Central San Bernardino 
Valley 

1 

Salton Sea Air Basin 

Riverside N.D. N.D. N.D. Coachella Valley N.D. 

Bold text denotes the peak value. 
N.D. = No Data. Historical measurements and lack of emissions sources indicate concentrations are well below standards. 
The 1-hour SO2 design value is the annual 99th percentile 1-hour daily maximum concentration, averaged over 3 years at a 
station. 

Sulfates (SO4
2-) 

Health Effects, SO4
2- 

In 2002, CARB reviewed and retained the State standard for sulfates, retaining the concentration level (25 

µg/m3) but changing the basis of the standard from a Total Suspended Particulate (TSP) measurement to 

a PM10 measurement. In their 2002 staff report,35 CARB reviewed the health studies related to exposure 

to ambient sulfates, along with particulate matter, and found an association with mortality and the same 

range of morbidity effects as PM10 and PM2.5, although the associations were not as consistent as with 

PM10 and PM2.5. The 2019 U.S. EPA Integrated Science Assessment for Particulate Matter36 and the 

 

35 CARB. (2002). Staff Report: Public Hearing to Consider Amendments to the Ambient Air Quality Standards for 

Particulate Matter and Sulfates. California Air Resources Board, Sacramento, CA. 

http://www.arb.ca.gov/regact/aaqspm/isor.pdf. 

36 U.S. EPA. (2019). Integrated Science Assessment for Particulate Matter (Final Report). U.S. Environmental 

Protection Agency, Washington, DC, EPA/600/R-19/188. 

https://www.epa.gov/isa/integrated-science-assessment-isa-particulate-matter. 

http://www.arb.ca.gov/regact/aaqspm/isor.pdf
https://www.epa.gov/isa/integrated-science-assessment-isa-particulate-matter


Draft Final 2022 AQMP      

   

 

2-54 

Supplement to the 2019 Integrated Science Assessment for Particulate Matter 37  also review sulfate 

studies.  

Most of the health effects associated with fine particles and SO2 at ambient levels are also associated with 

sulfates. These include reduced lung function, aggravated asthmatic symptoms, and increased risk of 

emergency department visits, hospitalizations, and death in people who have chronic heart or lung 

diseases. Groups having higher risk of experiencing adverse health effects with sulfates exposure include 

children, asthmatics, and older adults who have chronic heart or lung diseases. Both mortality and 

morbidity effects have been observed with an increase in ambient sulfate concentrations. However, 

efforts to separate the effects of sulfates from the effects of other pollutants have generally not been 

successful. 

Air Quality, SO4
2- 

Sulfates, as measured from FRM PM10 filters, were sampled at 7 stations in 2020 in the South Coast 

AQMD jurisdiction, including one location in the Coachella Valley. Since the sulfate measurement is 

analyzed in the laboratory from the collected 24-hour PM10 filters, the sulfate network is only conducted 

at locations in the FRM PM10 monitoring network. The measurements are done every sixth day, except 

that two stations in Metropolitan Riverside County (Rubidoux and Mira Loma) and one in the Coachella 

Valley (Indio) measure every third day.  

In 2020, the State 24-hour PM10-sulfate standard (25 µg/m3) was not exceeded anywhere in the Basin or 

the Coachella Valley, nor has it been exceeded since 1990. The peak Basin sulfate concentration of 5.2 

µg/m3 (21 percent of the State standard) was measured in Metropolitan Riverside. There is no 

corresponding federal standard for sulfates. Maximum 24-hour concentrations and 3-year maximum 

State designation values by air basin and county are summarized in Table 2-23. 

 

37 U.S. EPA. (2021). Supplement to Integrated Science Assessment for Particulate Matter (Final Report). U.S. 

Environmental Protection Agency, Washington, DC, EPA/600/R-21/198. 

https://cfpub.epa.gov/ncea/isa/recordisplay.cfm?deid=352823. 

https://cfpub.epa.gov/ncea/isa/recordisplay.cfm?deid=352823
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TABLE 2-23 

2020 MAXIMUM 24-HOUR AVERAGE SULFATE (SO4
2- FROM PM10) CONCENTRATIONS 

BY BASIN AND COUNTY 

Basin/County 

2020 
Maximum 
SO4

2- 24-
Hour 

Average 
(µg/m3) 

2018-2020 
SO4

2- 24-Hour 
State 

Designation 
Value 

(µg/m3) 

2020 
Percent of 
SO4

2- State 
Standard 

(25 µg/m3) 

Area of Max 

South Coast Air Basin 

Los Angeles 3.3 6.9 28 
Metropolitan Los Angeles 
County 

Orange 3.3 4.2 17 Central Orange County 

Riverside 5.2 4.2 17 Metropolitan Riverside County 

San Bernardino 3.0 4.6 18 Central San Bernardino Valley 

Salton Sea Air Basin 

Riverside 2.7 2.6 10 Coachella Valley (Indio) 

Bold text denotes the peak value. 

Lead (Pb) 

Health Effects, Lead 

The adverse effects of ambient lead exposures on health were reviewed in the 2013 U.S. EPA document, 

Integrated Science Assessment for Lead: Final Report.38 This document presents a review of the available 

scientific studies and conclusions on the causal determination of the health effects of lead. A summary of 

health effects information and additional references can also be found in Appendix I: Health Effects. 

Fetuses, infants, and children are more sensitive than others to the adverse effects of lead exposure. Long-

term exposure to low levels of lead can adversely affect the development and function of the central 

nervous system, leading to learning disorders, distractibility, inability to follow simple commands, and 

lower intelligence quotients. In adults, increased lead levels are associated with increased blood pressure 

and risk of coronary heart disease. Lead is linked to important hematological effects, such as impaired red 

blood cell function. Disorders of various body systems and the role of inflammation due to lead exposure 

has been shown in various recent studies. These studies indicate that lead exposure may cause 

respiratory, neurologic, digestive, cardiovascular and urinary diseases. The increased inflammatory cells 

and mediators due to lead exposure including cytokines and chemokines due to lead exposure may cause 

 

38 U.S. EPA. (2013). Integrated Science Assessment for Lead (Final Report). U.S. Environmental Protection Agency, 

Washington, DC, EPA/600/R-10/075F. 

http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=255721#Download. 

http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=255721#Download
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these various organ disorders. Additionally, several recent studies also indicate negative effects on the 

male reproductive system from lead exposure. 

Lead poisoning can cause anemia, lethargy, seizures, and death. Lead can be stored in the bone from 

early-age environmental exposure, and elevated blood lead levels can occur due to breakdown of bone 

tissue during pregnancy, hyperthyroidism (increased secretion of hormones from the thyroid gland), and 

osteoporosis (breakdown of bony tissue). Fetuses and breast-fed babies can be exposed to higher levels 

of lead because of previous environmental lead exposure of their mothers. 

Air Quality, Lead 

Lead (Pb), as analyzed from Total Suspended Particulate (TSP) samples, was measured at eight ambient 

locations and an additional four source-specific stations in the Basin in 2020. Based on the review of the 

NAAQS for lead, the U.S. EPA established the current standard of 0.15 µg/m3 for a rolling 3-month average, 

effective October 15, 2008. There have been no violations of the lead standards at the South Coast 

AQMD’s regular population-based ambient air monitoring stations since 1982, primarily as a result of 

removal of lead from gasoline. However, monitoring at two stations immediately adjacent to stationary 

sources of lead recorded exceedances of the current standard in Los Angeles County over the 2007-2009 

time period. These data were used for designations under the revised standard that also included new 

requirements for near-source monitoring. As a result, a nonattainment designation was finalized for much 

of the Los Angeles County portion of the Basin when the current standard was implemented. 

Table 2-24 summarizes the Basin’s maximum 3-month rolling average lead concentrations recorded in 

2020 and in the 2018-2020 design value period, by county. The current lead concentrations in Los Angeles 

county are now well below the NAAQS, including the monitoring at the source-oriented locations, the 

highest of which is now 40 percent of the NAAQS for the maximum 3-month rolling average occurring 

near the beginning of the 3-year design value period. More recent lead data from the source-specific 

locations have been even lower due, in part, to the implementation of stricter South Coast AQMD rules 

for these sources. The peak 3-month average in 2020 (0.02 µg/m3) was only 13 percent of the NAAQS. The 

other three counties in the Basin have also remained well below the NAAQS. The less-stringent State 30-

day standards for lead were not exceeded in any area of the South Coast AQMD in 2020, or in recent 

years. 

The current design values are all less than the NAAQS. However, filter-based measurements for lead from 

March 28, 2020 to June 26, 2020 are not available due to the COVID-19 Pandemic thus, the values for 

2020 are considered invalid since they fail the completeness requirement. It will not be possible to request 

redesignation as attainment until there are three complete years of data. The earliest this can happen is 

after 2023. The South Coast AQMD plans to petition the U.S. EPA for redesignation as attainment for lead 

after data completeness requirements are met.  
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TABLE 2-24 

2020 MAXIMUM 3-MONTH ROLLING AVERAGE LEAD (PB) CONCENTRATIONS 

AND 2018-2020 DESIGN VALUES BY BASIN AND COUNTY * 

Basin/ 
County 

2020 
Max Pb 

3-Month 
Rolling 

Average 
(µg/m3) 

2018-2020 
Max Pb 

3-Month 
Rolling 

Average 
Design 
Value 

(µg/m3) 

Percent 
of 

Current Pb 
NAAQS 

(0.15 
µg/m3) 

Area of Design Value 
Max 

2020 
Max Pb 
30-Day 

Average 
(µg/m3) 

Percent 
of 

State Pb 
Standard 

(1.5 
µg/m3) 

South Coast Air Basin 

Los Angeles** 0.02 0.06 40 
Metropolitan Los 
Angeles 

0.025 4 

Orange N.D. N.D. N.D. N.D. N.D. N.D. 

Riverside 0.01 0.010 7 
Metropolitan Riverside 
County 

0.016 1 

San 
Bernardino 

0.01 0.01 7 
Central San Bernardino 
Valley 

0.010 1 

Salton Sea Air Basin 

Riverside N.D. N.D. N.D. Coachella Valley N.D. N.D. 

Bold text denotes the peak value. 
N.D. = No Data. Historical measurements and emissions profiles indicate concentrations would be well below standards. 

* Filter-based measurements for lead from March 28, 2020 to June 26, 2020 have limited availability due to the COVID-19 

Pandemic. As a result, none of the values presented here meet the U.S. EPA completeness criteria except for the near-

source ATSF station. 
** The maximum 3-month average design value was measured at a near-source station in Los Angeles County (Uddelholm).  
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Air Quality Compared to Other U.S. Metropolitan Areas 
Despite significant improvements, the Basin continues to experience some of the worst air quality in the 

nation. In 2020, nine of the country’s top ten locations most frequently exceeding the 2015 8-hour ozone 

NAAQS were located within the Basin, including stations in San Bernardino, Riverside and Los Angeles 

Counties.39 The location with the highest number of days over the 2015 8-hour ozone NAAQS was in the 

Basin’s Eastern San Bernardino Valley (141 days at the Redlands station). The Basin exceeded the 2008 8-

hour ozone NAAQS on 142 days, more days than any other areas in the country. The Basin exceeded the 

2015 ozone NAAQS on 157 days. The Basin also recorded the highest 8-hour average ozone concentrations 

of any area in the nation, with stations in the Basin making up all of the country’s top ten locations with 

the highest fourth maximum 8-hour average ozone concentrations (0.105-0.125 ppm). The single highest 

maximum 8-hour average ozone concentration recorded in 2020 was also measured at a Basin station 

(0.139 ppm in the Central San Bernardino Mountains area, almost 200 percent of the 2015 ozone NAAQS). 

Figures 2-11 and 2-12 show the number of days exceeding federal standards by Air Quality Index (AQI) 

category for ozone, PM2.5, and PM10 in the Basin compared to other major metropolitan areas in the 

U.S. and California air basins, respectively. These totals include days influenced by exceptional events, 

such as wildfires and high wind dust events, which may be excluded with the U.S. EPA concurrence when 

calculating regulatory design values. All areas recorded at least one exceedance of the 2015 8-hour ozone 

NAAQS, with the Basin, San Joaquin Valley, and South Central Coast all recording at least one Very 

Unhealthy AQI (8-hour average concentration ≥ 0.106 ppm) day. Similarly, all areas recorded at least one 

exceedance of the 24-hour PM2.5 standard, with much higher exceedance totals in California air basins 

and Phoenix metro area compared to other areas. Some of the days with the highest recorded PM2.5 

concentrations in these areas were influenced by the particularly severe wildfire season throughout the 

western U.S. in 2020. In California, the 2020 wildfire season was the largest in modern history to date, 

with a total burn area of more than 4 million acres, or 4 percent of California’s total land area. The 24-

hour PM10 standard was exceeded in the Basin, Phoenix, and Chicago, as well as in all California air basins 

shown. As for PM2.5, wildfire smoke likely contributed to PM10 exceedances throughout California. High 

wind dust events may have also impacted PM10 levels, particularly in the Phoenix metro area. 

Exceedances of CO, NO2, and SO2 federal standards are generally rare in California and other major 

metropolitan areas in the U.S. Of the areas shown in Figures 2-11 and 2-12, the only exceedance of the 1-

hour NO2 NAAQS in 2020 was recorded in the Basin at the Ontario near-road station, and the only 

exceedances of the 1-hour SO2 standard were recorded in Chicago (five exceedances) and San Francisco 

Bay Area (one). Federal CO standards were not exceeded at any station in the U.S. in 2020. Nationwide, 

 

39 The top ten stations in the nation for number of exceedances of the 2015 8-hour ozone NAAQS in 2020 include 

Basin stations in the areas of East San Bernardino Valley (Redlands), Central San Bernardino Mountains (in the 

Crestline-Lake Gregory community), Central San Bernardino Valley (San Bernardino and Fontana), Northwest San 

Bernardino Valley (Upland), Pomona/Walnut Valley (Pomona), East San Gabriel Valley (Glendora) and Metropolitan 

Riverside County (Riverside-Rubidoux and Mira Loma), as well as one station in the San Joaquin Valley Air Basin 

(Sequoia and Kings Canyon National Park). 
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the federal lead standard (not shown) was exceeded at two locations in 2020 at source-oriented 

monitoring stations in Missouri. 

 

FIGURE 2-11 

2020 SOUTH COAST AIR BASIN AIR QUALITY COMPARED TO OTHER U.S. METRO AREAS 

(DAYS EXCEEDING FEDERAL STANDARD BY MAXIMUM POLLUTANT-BASED AQI RECORDED IN AREA. AIR QUALITY DATA FOR 

METRO AREAS WAS COLLECTED FROM ALL STATIONS WITHIN CORE-BASED STATISTICAL AREAS AS DEFINED BY THE U.S. 

CENSUS BUREAU. ASTERISKS INDICATE AREAS WHERE DAILY MEASUREMENTS ARE NOT AVAILABLE AND ANNUAL 

EXCEEDANCES HAVE BEEN ESTIMATED FROM 1-IN-3 DAY OR LESS FREQUENT SAMPLING.) 
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FIGURE 2-12 

2020 SOUTH COAST AIR BASIN AIR QUALITY COMPARED TO OTHER CALIFORNIA AIR BASINS 

(DAYS EXCEEDING FEDERAL STANDARD BY MAXIMUM AQI RECORDED IN AREA. ASTERISKS INDICATE AREAS WHERE DAILY 

MEASUREMENTS ARE NOT AVAILABLE AND ANNUAL EXCEEDANCES HAVE BEEN ESTIMATED FROM 1-IN-3 DAY OR LESS 

FREQUENT SAMPLING. **COACHELLA VALLEY IS DEFINED AS THE RIVERSIDE COUNTY PORTION OF THE  

SALTON SEA AIR BASIN.) 

As noted previously, federal standard exceedances do not necessarily indicate NAAQS violations and 

subsequent attainment/nonattainment designation changes, which is determined by the design value 

form of the NAAQS. Figures 2-13 and 2-14 show the 2018-2020 3-year design values for the Basin 

compared to other urban areas in the U.S. and California, respectively. These design values reflect 

monitoring data as of May 2021, but values may be updated as the U.S. EPA concurs on exceptional event 

demonstrations submitted by local air agencies.  

For the 2018-2020 period, 8-hour ozone design values in most urban areas and California air basins 

exceeded the 2015 8-hour federal standard. Design values in the San Francisco Bay Area basin and Atlanta 

were at or just below the standard, with values of 0.069 and 0.07 ppm, respectively. For the revoked 1979 

1-hour ozone NAAQS, only the Basin had a design value over the federal standard for the 2018-2020 

period. The design values for annual averaged PM2.5 were over the 2012 annual PM2.5 NAAQS for the 

Basin, Phoenix metro area, San Joaquin Valley, and Sacramento Valley. The 24-hour PM2.5 design values 

exceeded the 24-hour NAAQS in the Basin, San Joaquin Valley, San Francisco Bay Area, and Sacramento 

Valley. However, after removing PM2.5 exceedances caused by the Bobcat and El Dorado Fires in 

September 2020, the Basin meets the 24-hour federal standard. PM2.5 design values in other California 

air basins affected by wildfires may also decrease after the exceptional event process is completed. PM10 

design values exceeded the 24-hour federal standard in the Basin and all other California air basins shown 

in Figure 2-14, as well as in the Phoenix metro area. These values will likely decrease as the exceptional 
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event process is completed. Design values for NO2, SO2, and CO (not shown) did not violate the NAAQS in 

any of the urban areas or air basins shown for the 2018-2020 period. 
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FIGURE 2-13 

2018-2020 SOUTH COAST AIR BASIN DESIGN VALUES COMPARED TO OTHER U.S. METRO AREAS 

(TOP PANEL SHOWS MAXIMUM 3-YEAR DESIGN VALUE CONCENTRATIONS AS PERCENTAGES OF THE CORRESPONDING 

NAAQS; BOTTOM PANEL SHOWS MAXIMUM 3-YEAR DESIGN VALUES FOR PM10, WHICH ARE BASED ON THE NUMBER OF 

AVERAGE ANNUAL EXCEEDANCES. NEW YORK IS NOT INCLUDED IN THE BOTTOM PANEL SINCE THERE ARE NO STATIONS WITH 

AVAILABLE PM10 DESIGN VALUES. FOR ALL POLLUTANTS, ONLY EXCEPTIONAL EVENTS THAT HAVE BEEN CONCURRED BY THE 

U.S. EPA HAVE BEEN REMOVED. DESIGN VALUES FOR METRO AREAS ARE BASED ON ALL STATIONS WITHIN CORE-BASED 

STATISTICAL AREAS AS DEFINED BY THE U.S. CENSUS BUREAU.) 
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FIGURE 2-14 

2018-2020 SOUTH COAST AIR BASIN DESIGN VALUES COMPARED TO OTHER CALIFORNIA AIR 

BASINS 

(TOP PANEL SHOWS MAXIMUM 3-YEAR DESIGN VALUE CONCENTRATIONS AS PERCENTAGES OF THE CORRESPONDING 

NAAQS; BOTTOM PANEL SHOWS MAXIMUM 3-YEAR DESIGN VALUES FOR PM10, WHICH ARE BASED ON THE NUMBER OF 

AVERAGE ANNUAL EXCEEDANCES. FOR ALL POLLUTANTS, ONLY EXCEPTIONAL EVENTS THAT HAVE BEEN CONCURRED BY THE 

U.S. EPA HAVE BEEN REMOVED.) 
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Atypical Ozone in 2020: The COVID-19 Pandemic, 

Extreme Heat, and Wildfires  
Ozone levels recorded in 2020 were higher than levels in the recent past. 2020 was unique on several 

fronts. The COVID-19 Pandemic influenced emissions, especially during the initial months of the “safer at 

home” orders. Record heat gripped the region throughout the ozone season and a record-setting wildfire 

season throughout the State led to increased emissions of ozone precursors. 

The COVID-19 Pandemic Response 

The COVID-19 Pandemic started to influence economic activity in March of 2020 in the South Coast AQMD 

region. During the initial months of “safer at home” orders, light duty vehicle traffic and aircraft activity 

were significantly curtailed. Activity at the ports of Los Angeles and Long Beach and heavy-duty vehicle 

traffic declined to a lesser extent. See Figure 2-15.  

  

FIGURE 2-15 

CHANGES IN MAJOR EMISSIONS INDICATORS IN 2020. 
(THE LEFT-MOST BOX REPRESENTS THE APPROXIMATE CHANGE IN TEUS (TWENTY FOOT EQUIVALENT UNITS) 

COMPARING APRIL—JUNE 2020 TO APRIL—JUNE 2019. THE CENTER BOX REPRESENTS THE APPROXIMATE CHANGE 

IN AIRCRAFT OPERATIONS AT LAX, LGB, SNA, BUR, PSP, ONT FROM APRIL—JUNE 2020 TO APRIL—JUNE 2019 

FROM FAA OPERATIONS NETWORK (OPSNET). THE RIGHT BOX REPRESENTS THE APPROXIMATE MAXIMUM 

REDUCTION IN CAR AND TRUCK FLOW FROM PRE-COVID ORDERS (FEB 1 - MAR 7) TO POST-COVID ORDERS (APR 9 

TO AUG 6) CALCULATED FROM CALTRANS PEMS DATA.) 

 

The initial stage of the pandemic from early March to mid-April coincided with a period of frequent 

rainstorms and strong Basin ventilation that both washed out and dispersed air pollution (Figure 2-16). 

However, elevated ozone concentrations began during the last week of April when a heatwave affected 

the region. Periods of high ozone were recorded frequently throughout the late Spring, Summer, and early 

Fall. While NOx concentrations were likely depressed as compared to previous years due to the pandemic 
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response, it is unclear whether additional VOC emissions from increased use of cleaning or disinfecting 

supplies contributed to the elevated ozone levels. The South Coast AQMD’s in-house chemical transport 

modeling analysis40 indicates that changes in emissions from the COVID-19 mitigation measures likely 

lead to a 0-3 ppb 8-hour daily maximum ozone enhancement in metropolitan Los Angeles County and a 

0-3 ppb ozone reduction in surrounding areas. A study recently conducted at CARB and described in a 

preprint publication41 indicates that COVID-19 emission changes resulted in 8-hour daily maximum ozone 

increases up to 1.2 ppb from March to mid-April and up to a 2 ppb decrease from late-April to early July. 

Both of these analyses removed the influence of atypical meteorology in 2020, which is detailed below.  

 

FIGURE 2-16 

CHANGES IN AIR QUALITY, METEOROLOGY, AND IMPORTANT EVENTS DURING THE INITIAL 

PHASES OF THE COVID-19 PANDEMIC IN 2020 

(TEMPERATURE, WIND SPEED, AND RAINFALL ARE MEASURED AT ONTARIO INTERNATIONAL AIRPORT. DAYS WITH MORE 

THAN 0.01” OF PRECIPITATION ARE FLAGGED AS RAINY DAYS. DAYS WITH A HIGHEST HOURLY WIND SPEED OF GREATER THAN 

20 MPH ARE FLAGGED AS WINDY DAYS.) 

Atypical Meteorology in 2020 

The 2020 ozone season was atypically hot and stagnant. The summer of 2020 was the third hottest 

summer on record in the Basin and the hottest summer statewide. Several monthly average temperatures 

were much above normal or even set temperature records throughout the region (Figure 2-17). 

 

40 See http://www.aqmd.gov/home/news-events/meeting-agendas-minutes/agenda?title=stmpr-meeting-

agenda-january-21-2021 and http://www.aqmd.gov/home/news-events/webcast/live-webcast?ms=CzOlqqL5bKA.  

41 Schroeder, J., Cai, C., Xu, J., Ridley, D., Lu, J., Bui, N., Yan, F., and Avise, J.: Changing Ozone Sensitivity in the 

South Coast Air Basin during the COVID-19 Period, Atmos. Chem. Phys. Discuss. [preprint], 

https://doi.org/10.5194/acp-2022-178, in review, 2022. 

http://www.aqmd.gov/home/news-events/meeting-agendas-minutes/agenda?title=stmpr-meeting-agenda-january-21-2021
http://www.aqmd.gov/home/news-events/meeting-agendas-minutes/agenda?title=stmpr-meeting-agenda-january-21-2021
http://www.aqmd.gov/home/news-events/webcast/live-webcast?ms=CzOlqqL5bKA
https://doi.org/10.5194/acp-2022-178
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FIGUREigure 2-17 
MEAN TEMPERATURE PERCENTILE IN SOUTHERN CALIFORNIA 

(DATA OBTAINED FROM WESTWIDE DROUGHT TRACKER, U IDAHO/WRCC DATA SOURCE: PRISM (PRELIM), CREATED 11 

OCT 2020.) 

 

The highest ozone days in 2020 were also hotter and more stagnant than the highest ozone days in the 

previous five years. See Figure 2-18.  
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FIGURE 2-18 

TEMPERATURE AND BASIN VENTILATION ON THE HIGHEST OZONE DAYS EACH YEAR  IN LOS 

ANGELES42  

2020 Wildfire Season 

Wildfires are a significant source of both fine particulate matter and VOCs. Additional VOC emissions from 

wildfire activity may lead to increases in ozone throughout the Basin. The 2020 fire season was extremely 

active, with a record amount of acreage burned. Over 4 million acres burned in 2020, more than double 

the previous modern record set in 2018 (see Figure 2-19). Both fires within the South Coast Air Basin such 

as the Bobcat, El Dorado, Silverado, Blue Ridge, Ranch2, Apple and Snow fires and fires in Northern and 

Central California affected air quality in 2020. 

 

42 Temperature (F) and ventilation rate (m2/s) data were extracted from North American Mesoscale Forecast 

System (NAM) model weather data (which has a resolution of 12 km; 

https://www.ncei.noaa.gov/access/metadata/landing-page/bin/iso?id=gov.noaa.ncdc:C00630), at the grid cell 

containing the Central Los Angeles station. The median ventilation and temperature were calculated for the top 19 

days with the highest ozone at Central Los Angeles for each year from 2015 through 2020. There were 19 

exceedances of the 2015 8-hour ozone standard in 2020 at the Central Los Angeles station. Error bars represent 

the 95 percent Confidence Interval. 

https://www.ncei.noaa.gov/access/metadata/landing-page/bin/iso?id=gov.noaa.ncdc:C00630
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FIGURE 2-19 

WILDFIRE BURN AREA IN CALIFORNIA SINCE 1987. SOURCE CALFIRE.  

Summary 
In the year 2020, the Basin exceeded the most recent federal standards on 49 percent of the days, mainly 

due to exceedances of ozone and to a lesser extent, PM2.5. The maximum measured concentrations for 

these pollutants in 2020 were among the highest in the country. In 2020, the Basin exceeded the level of 

the 2015 8-hour ozone NAAQS on 157 days, with exceedances in all four counties. It exceeded the 2008 

and 1997 8-hour ozone NAAQS on 142 and 97 days, respectively. Nine of the top 10 stations in the nation 

most frequently exceeding the 8-hour federal ozone NAAQS in 2020 were located within the Basin, 

including stations in San Bernardino and Riverside Counties. While ozone trends had shown continual 

improvement historically, trends over the past decade have been mostly flat.  

The Basin exceeded the PM2.5 24-hour standard on 39 days in 2020, including the near-road 

measurements (32 days for ambient stations only). Significant improvement has been seen over the past 

two decades for both 24-hour and annual PM2.5 concentrations. If the U.S. EPA concurs on certain 

exceptional events, the Basin could be in attainment for the 24-hour standard based on 2018-2020 data. 

However, the design value for the annual PM2.5 concentration is 108 percent of the standard. 

The Coachella Valley area in the Riverside County portion of the Salton Sea Air Basin violated federal and 

State standards for ozone and PM10. However, the majority of high PM10 concentrations exceeding the 

federal 24-hour PM10 standard occurred on days influenced by high-wind natural events, which the South 

Coast AQMD has flagged in the U.S. EPA AQS database. For the stations in the Coachella Valley, the federal 

3-year design values for 8-hour ozone have continued to exhibit downward trends through 2020. 
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The NO2 concentrations in Los Angeles County exceeded the short-term (1-hour) federal standard on one 

day at one location in 2020 but did not exceed the standards anywhere on any other day in the Basin. The 

98th percentile form of the federal NO2 standard was not violated and the Basin’s attainment status 

remains intact. The Los Angeles County lead nonattainment area portion of the Basin no longer exceeds 

the 3-month rolling average lead NAAQS as of the 2018-2020 design value period, including the source-

specific monitors. Unfortunately, due to pandemic related monitor shutdowns, the lead data fails the U.S. 

EPA completeness requirements. A request to the U.S. EPA for re-designation to attainment will be 

prepared when monitoring requirements are satisfied. Maximum concentrations for SO2, CO, and sulfate 

(measured from PM10) continued to remain below the State and federal standards. 



 

Base Year and 

Future Emissions 
 

• With currently adopted regulations in place, NOx and VOC 

emissions are projected to decline 36.5 47 percent and 176.5 

percent respectively from 2018 to 2037 in the South Coast Air 

Basin. 

• In 2037, mobile sources will contribute 82 78 percent of overall 

Basin NOx emissions. 

• Top sources of NOx remain heavy-duty trucks, off-road 

equipment, and ships. 

• NOx sources under federal control (e.g., ships, locomotives, 

aircraft, etc.) contribute 42 46 percent of total NOx emissions 

in the Basin in 2037, compared to 25 28 percent in 2018, 

indicating growing disparity between regulations on federal 

sources and sources under State and local control. 

• Area Sources continue to be the major contributor to VOC 

emissions while contribution of on-road mobile sources 

decreases. VOC emissions from consumer products regulated 

by CARB, are projected to increase due to population growth 

in the region. 

Chapter 3 
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Introduction 
The South Coast Air Basin (Basin) is classified as an “extreme” nonattainment area for the 2015 8-hour 

ozone standard and needs to attain the standard no later than 2037. This chapter summarizes criteria 

pollutant emissions that occurred in the Basin during the 2018 base year as well as projected emissions 

for the 2037 attainment year. A more detailed description of emissions and methodologies is presented 

in Appendix III. 

The 2018 base year emissions inventory reflects actual and estimated emissions subject to regulations 

adopted as of 2018. The future baseline emissions inventory is based on economic projections and 

implementation of adopted regulations with both current and future compliance dates. A list of the South 

Coast Air Quality Management District (South Coast AQMD) and California Air Resources Board (CARB) 

rules and regulations that are part of the base year and future year baseline emissions inventories is 

presented in Appendix III. The South Coast AQMD continues to implement rules that are incorporated into 

the Draft Final 2022 Air Quality Management Plan (AQMP) future baseline emissions inventories. 

The emissions inventory is divided into two major source classifications: stationary and mobile sources. 

Stationary sources include point sources and area sources. The 2018 base year point source emissions are 

based principally on reported data from facilities using the South Coast AQMD’s Annual Emissions 

Reporting (AER) Program. Area source emissions are estimated jointly by CARB and the South Coast AQMD 

using established inventory methods. Mobile sources include on-road emissions and off-road emissions. 

On-road emissions are calculated using CARB’s EMFAC 2017 model and travel activity data provided by 

the Southern California Association of Governments (SCAG) from their adopted 2020 Regional 

Transportation Plan/Sustainable Communities Strategy (RTP/SCS). CARB provides emissions inventories 

for off-road sources, which include construction and mining equipment, industrial and commercial 

equipment, lawn and garden equipment, agricultural equipment, ocean-going vessels, commercial harbor 

craft, locomotives, cargo handling equipment, pleasure craft, recreational vehicles, and fuel storage and 

handling. Aircraft emissions are based on an updated analysis by the South Coast AQMD developed in 

conjunction with commercial airports in the region. Future emissions forecasts are primarily based on 

demographic and economic growth projections provided by SCAG as well as the energy consumption 

projections by Southern California Gas Company (SoCalGas). In addition, emission reductions resulting 

from the South Coast AQMD’s regulations amended or adopted by October 2020 and Rule 1109.1 and 

CARB regulations adopted by December 20202021 are included in the future baseline projections. The 

South Coast AQMD’s Rule 1109.1, Emissions of Oxides of Nitrogen from Petroleum Refineries and Related 

Operations, aswas adopted in November 2021, considering. Considering the significant emission 

reductions from the implementation of the rule, its rule impact is reflected in the baseline emissions 

inventory. 

This chapter summarizes the major components of developing base year and future baseline inventories. 

More detailed information, such as emission reductions resulting from adopted the South Coast AQMD 

and CARB rules and regulations since the 2016 AQMP, growth factors, and demographic trends, are 

presented in Appendix III. In addition, the top source categories contributing to the 2037 emissions 

inventories are described in this chapter. Understanding the highest emitting source categories allows for 

identification of potentially more effective control strategies for improving air quality in the basin. 
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Emission Inventories 
Two inventories are prepared for the 2022 AQMP for the purpose of regulatory and State Implementation 

Plan (SIP) performance tracking, including transportation conformity1: an annual average inventory and a 

summer planning inventory. The summer planning inventory is used to capture emission levels during the 

high ozone season (May to October) when higher evaporative Volatile Organic Compounds (VOCs) 

emissions and more sunlight favor ozone formation. Baseline emissions data presented in this chapter are 

based on seasonally adjusted summer planning inventory emissions. Summer planning inventories are 

used to develop an attainment strategy, estimate the cost-effectiveness of ozone control measures, and 

to report emission reduction progress as required by the federal and California Clean Air Acts. Annual 

average day emission inventories for baseline and future milestone years are also presented in Appendix 

III. 

Detailed information regarding the emissions inventory development for base and future years and 

emissions by major source category in the base year and future baseline emission inventories are 

presented in Appendix III. In an emissions inventory, base year is the year from which the future emissions 

are projected. Attachments A and B to Appendix III list annual average and summer planning emissions 

by major source category for 2018, 2023, 2024, 2025, 2031, 2032, 2035 and 2037. Attachment C to 

Appendix III lists the top VOC and NOx point source facilities that emitted greater than or equal to 10 tons 

per year in 2018. Attachment D to Appendix III contains on-road emissions by vehicle class and pollutant. 

Attachment E to Appendix III shows emissions associated with diesel fuel internal combustion engines for 

various source categories. Attachment F to Appendix III provides a summary of road construction dust 

emissions in the South Coast Air Basin. 

Stationary Sources 

Stationary sources are divided into two major subcategories: point sources and area sources. Point 

sources are permitted facilities with one or more emission sources at an identified location (e.g., power 

plants, refineries, and industrial processes factories). These facilities generally have annual emissions of 4 

tons or more of either volatile organic compounds (VOCs), nitrogen oxides (NOx), sulfur oxides (SOx), or 

total particulate matter (PM), or annual emissions of over 100 tons of carbon monoxide (CO). Facilities 

are required to report their criteria pollutant emissions pursuant to Rule 301of criteria pollutants and 

selected air toxics pursuant to Rule 301 to the South Coast AQMD on an annual basis, subject to audit, if 

any of these thresholds are exceeded. The 2018 annual reported emissions are used to update the 

stationary source inventory. 

Area sources consist of many small emission sources (e.g., residential water heaters, architectural coatings, 

consumer products, and permitted sources that are smaller than the above thresholds) which are 

distributed across the basin and are not required to individually report their emissions. CARB and the 

South Coast AQMD jointly develop emission estimates for approximately 400 area source categories. 

Emissions from these sources are estimated using latest activity information and representative emission 

 

1 Transportation conformity is required under CAA Section 176(c) to ensure that federally supported highway and 

transit project activities “conform” to the purpose of the SIP. More details are provided in Chapter 4. 
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factors if available. Activity data are usually obtained from survey data or scientific reports, e.g., U.S. 

Energy Information Administration (EIA) reports for fuel consumption other than natural gas fuel, natural 

gas consumption data from Southern California Gas Company (SoCalGas), and solvent, sealant and 

architectural coatings sales reports required under the South Coast AQMD rules (Rules 314, 1113 and 

1168). Some activity data, such as population, housing, and VMT, as well as a large portion for area sources 

are from SCAG. Emission factors are based on rule compliance factors, source tests, manufacturer’s 

product or technical specification data, default factors (mostly from AP-42, the U.S. EPA’s published 

emission factor compilation), or weighted emission factors derived from point source facilities’ annual 

emissions reports. Additionally, emissions over a given area may be calculated using socioeconomic data, 

such as population, number of households, or employment in different industry sectors. 

Appendix III provides further details on emissions from specific source categories such as architectural 

coatings, dairy cattle, oil and gas production operations, gasoline dispensing facilities, green waste 

composting, and livestock. Since the 2016 AQMP was finalized, new area source inventory updates include:  

• Consumer products 

Consumer product emissions were updated by CARB using data from the latest survey conducted in 2015. 

Consumer products survey categories were grouped into seven different series. The "Personal Care 

Products" series followed by the "Household and Institutional Products" series showed the highest VOC 

emissions and ozone forming potentials. Baseline VOC emissions in 2018 increased by around 20 tons per 

day compared with projected 2018 emissions in the 2016 AQMP. 

• Fugitive emissions from tanker ships 

A new emission category was created to estimate the pressure-related fugitive VOC emissions through 

the mast riser, pressure vacuum (P/V) valves, and other components of ocean-going vessel (OGV) tankers 

during marine transit of crude oil and other petroleum products. This category does not include fugitive 

losses at berth. VOC emissions in 2018 from this category is estimated to be 7.83 tons per day. 

• Paved and unpaved road dusts 

PM emissions from paved road dust were updated using 2018 traffic volume data for road segments 

within the South Coast AQMD jurisdiction provided by SCAG. Emissions were scaled according to time of 

day (morning, midday, afternoon, evening, night) using the U.S. EPA’s AP-42 emission factors. PM 

emissions from unpaved (non-farm) road dust were calculated according to the methodology outlined in 

CARB’s unpaved (non-farm) roads guidance document. Unpaved road mileage by category was calculated 

using publicly available Geographic Information System (GIS) data. 

• Architectural Coatings 

Annual quantity and emissions data reported pursuant to Rule 314 were used to determine annual 

reported VOC emissions for 62 subcategories of emissions source (CES) codes in the architectural coatings 

category. Sales volumes for solvent-based and waterborne coatings reported annually under Rule 314 

were used to estimate the total volume of thinning, additive, and cleanup solvents using typical usage 

ratios. Emissions from colorants were estimated under that assumption that colorant was added to 80 
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percent of all coatings, and four ounces of colorant were added to each liter of coating according to the 

current VOC quantity limit (with the unit grams per liter) under Rule 1113. 

• Adhesives and Sealants 

VOC emissions from adhesive and sealant applications were updated based on reported solvent- and 

water-based adhesive and sealants sales data for 2018. The South Coast AQMD Rule 1168 mandates the 

reporting of annual sales data. VOC emissions were calculated based on the throughput and percent VOC 

by weight. 

• Natural gas combustion - Commercial and Industrial 

Natural gas throughput data for 2018 was provided by SoCalGas for six emissions source categories in the 

industrial and commercial sectors, including industrial/commercial internal combustion engines, space 

heating, water heating, and other/unspecified sectors. To eliminate point source contributions, the 

sector-specific Annual Emissions Reporting (AER) throughput was subtracted from the total. The 

internal/external combustion ratio derived from AER throughput data was then applied to calculate the 

throughputs for the respective categories. Up-to-date NOx emissions factors were used in emission 

calculations to reflect compliance with a series of the South Coast AQMD rules including Rules 1146.2, 

1110.2 and 1147. 

• Natural gas combustion - Residential 

Total suspended particulate (TSP),PM, SOx, NOx, total organic gases (TOG), and CO emissions from natural 

gas combustion in residential space heating, water heating, cooking, and other sectors were updated 

using 2018 natural gas throughput data provided by SoCalGas. Updated NOx emissions factors were used 

to reflect compliance with Rules 1111 and 1121. 

• Green waste composting, co-composting, and "chipping and grinding" 

VOC and ammonia (NH3) emissions from green waste composting operations and co-composting 

operations were estimated according to the methodology developed in the AER guideline document for 

green waste composting operations (South Coast AQMD, 2015) and the South Coast AQMD Rule 1133.3 

requirements (South Coast AQMD, 2011). Emissions from chipped and ground mulch were estimated 

following the methodology developed for the 2016 AQMP Control Measure BCM-10 (South Coast AQMD, 

2017). Annual throughput data for 2018 was reported directly by facilities according to new reporting 

requirements introduced by Rule 1133. 

• LPG combustion - Industrial, Commercial and Residential 

The total liquified petroleum gas (LPG) consumed in California in both the industrial and commercial 

sectors was obtained from the Energy Information Administration (EIA) of the U.S. Department of Energy 

for 2018. LPG combustion emissions were determined by multiplying the estimated area source 

consumption in external and internal portions of the industrial and commercial sectors by their respective 

AP-42 default emission factors. 
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• LPG transfer dispensing-fugitive loss 

VOC emissions from LPG transfer and dispensing–fugitive losses at residential, commercial, industrial, 

chemical, agricultural, and retail sales facilities were estimated using updated activity data for 2018. 

• Livestock 

PM, NH3, and VOC emissions from dairy cattle, layers, and swine were updated using the latest available 

head count from the Santa Ana Water Control Board for 2018, and emission factors from the South Coast 

AQMD 2011 Technology Assessment (TA) report. the emission factors (EF) from the South Coast AQMD 

April 2011 Technology Assessment (TA) report. Throughput for each updated emission category of 

livestock were based on the latest available head count. 

Mobile Sources 

Mobile sources consist of two subcategories: on-road sources and off-road sources. On-road vehicle 

emissions were calculated with CARB’s EMFAC 2017 model and travel activity data provided by SCAG from 

their adopted 2020 RTP/SCS. The Emission Spatial and Temporal Allocator (ESTA, 

https://github.com/mmb-carb/ESTA) tool developed by CARB was used to spatially and temporally 

distribute emissions to generate inputs for attainment demonstration air quality simulations. Off-road 

emissions were calculated using CARB’s category-specific inventory models. 

On-Road 

CARB’s EMFAC 2017 model has undergone extensive revisions from the previous version (EMFAC 2014) 

to make it more user-friendly and flexible and to allow incorporation of larger amounts of data demanded 

by current regulatory and planning processes. The U.S. EPA approved the EMFAC 2017 emissions model 

for SIP and conformity purposes in August 2019. EMFAC 2017 calculates exhaust and evaporative emission 

rates by vehicle type for different vehicle speeds and environmental conditions. Temperature and 

humidity profiles are used to produce monthly, annual, and episodic inventories. Emission rate data in 

EMFAC 2017 is collected from various sources, such as individual vehicles in a laboratory setting, tunnel 

studies, and certification data. The EMFAC 2017 model interface and overall design has not significantly 

changed as compared to EMFAC 2014, however, EMFAC 2017 includes more state-of-the-art information 

to better represent the real-world emissions from on-road sources. Major improvements include: 

• New data and significant methodology changes for motor vehicle emission calculations and 

revisions to implementation data for control measures;  

• Updated emission factors and activity data for cars and trucks, including emission reductions 

associated with new regulations on heavy-heavy duty diesel trucks and buses. New emission 

factors were developed based on data from U.S. EPA's In-Use Vehicle Program, CARB's Vehicle 

and Truck and Bus Surveillance Programs, CARB's Portable Emissions Measurement Systems 

(PEMS) and Transit Bus testing, and Integrated Bus Information Systems of West Virginia and 

Altoona; and  

• Updates to the motor vehicle fleet age, vehicle types, and vehicle population based on 2013-2016 

California Department of Motor Vehicle (DMV) data, International Registration Plan (IRP) data, 

Truck Regulation Upload, Compliance, and Reporting System (TRUCRS) data, Port Vehicle 
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Identification Number (VIN) data, California Highway Patrol School Bus Inspections, and National 

Transit Database information. Each of these changes affect emission factors for each area in 

California. 

More detailed information on the changes incorporated in EMFAC 2017 can be found at 

https://ww3.arb.ca.gov/msei/msei.htmhttps://ww3.arb.ca.gov/msei/msei.htm. The Draft Final 2022 

AQMP on-road emissions incorporated regulations adopted post EMFAC2017, such as Advanced Clean 

Trucks (ACT)2, Heavy-Duty Low NOx Omnibus Regulations3 and Heavy-Duty Inspection and Maintenance 

Regulation4. 

Figure 3-1 shows 2018 on-road emissions estimated using EMFAC 2014 in the 2016 AQMP and EMFAC 

2017 in the 2022 AQMP (top panel), as well as estimated emissions for 2037 for the 2022 AQMP only 

(bottom panel). It should be noted that the comparison for on-road emissions reflects changes with the 

combination of effects of EMFAC model update as well as the VMT estimates updates from SCAG.  

EMFAC 2017 is the basis of the draft 2022 AQMP on-road emissions. In addition to the regulations 

reflected in EMFAC2017, Advanced Clean Trucks (ACT)5, and Heavy-Duty Engine and Vehicle Omnibus 

Regulations6 are reflected in the draft 2022 AQMP. 

The Draft Final 2022 AQMP estimates show lower emissions of NOx and VOCs in 2018 than projected 

levels from the 2016 AQMP based on EMFAC 2014. For 2037, emissions are significantly lower than base-

year 2018 emissions. These emission reductions can be attributed to ongoing implementation of 

regulations and programs such as CARB’s 2010 Truck and Bus rule, Advanced Clean Cars Program, Federal 

Phase 2 GHG Standards, Advanced Clean Truck (ACT) and Heavy-Duty (HD) Omnibus low NOx 

requirements. Despite growth in vehicular activities, emissions from on-road mobile sources are expected 

to decrease in future years. NOx and VOC emissions in 2037 are 6276 and 5556 percent lower than in 

2018, respectively. 

  

 

2 Advanced Clean Trucks, https://ww2.arb.ca.gov/our-work/programs/advanced-clean-trucks. 

3 Heavy-Duty Low NOx Omnibus Regulations, Available at: 

https://ww2.arb.ca.gov/rulemaking/2020/hdomnibuslownox. 

4 Heavy-Duty Inspection and Maintenance Regulations, Available at: 

https://ww2.arb.ca.gov/rulemaking/2021/hdim2021. 

5 Advanced Clean Trucks, https://ww2.arb.ca.gov/our-work/programs/advanced-clean-trucks. 

6 Heavy-Duty Engine and Vehicle Omnibus Regulations, Available at: 

https://ww2.arb.ca.gov/rulemaking/2020/hdomnibuslownox. 

 

https://ww3.arb.ca.gov/msei/msei.htm
https://ww2.arb.ca.gov/our-work/programs/advanced-clean-trucks
https://ww2.arb.ca.gov/rulemaking/2020/hdomnibuslownox
https://ww2.arb.ca.gov/rulemaking/2021/hdim2021
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FIGURE 3-1 

COMPARISON OF ON-ROAD EMISSIONS INCLUDED IN THE 2016 AQMP AND THE DRAFT FINAL DRAFT 

2022 AQMP. SUMMER PLANNING INVENTORY. 
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Off-Road 

Emissions from off-road vehicle categories are primarily based on estimated activity levels and emission 

factors using a suite of category-specific models or, where a new model was not available, the 

OFFROAD2007 model. Separate models have been developed for estimating emissions from different 

categories of off-road mobile sources. More information on these models can be found at the following 

link: https://ww3.arb.ca.gov/msei/msei.htm. Several of the newer models have been updated to support 

recent regulations since the release of the 2016 AQMP. Major updates have been made to the inventories 

for aircraft, ocean-going vessels, locomotives, in-use off-road equipment, harbor craft, small off-road 

engines and others. The sections below summarize the updates made by CARB to specific off-road 

categories. 

• Aircraft 

An updated aircraft emissions inventory was developed for the 2018 base year and 2037 attainment year 

based on the latest available activity data from airports and Federal Aviation Administration (FAA) 

databases and application of the FAA’s Aviation Environmental Design Tool (AEDT) for airports with 

detailed aircraft activity data for commercial air carrier/taxi operations. For smaller general aviation (GA) 

and military airports, the U.S. EPA’s average landing and takeoff emission factors were used to calculate 

emissions. Further details are available in Appendix III and the Revised dDraft 2022 AQMP Aircraft 

Emissions Inventory Report.7 

• Ocean-Going Vessels (OGVs) 

OGV emission were updated in 2021 based on Automatic identification System (AIS) transponder data. 

This data, along with vessel information supplied by the South Coast AQMD and IHS Fairplay provides 

vessel visit counts, speed, engine size, and other vessel characteristics. The inventory adopts the U.S. EPA’s 

methodology for emissions based on vessel speed, engine model year and horsepower. The inventory 

includes transit, maneuvering, anchorage, and at-berth emissions, updating the 2019 at-berth-only 

inventory. The comprehensive national model Freight Analysis Framework (FAF) was used to develop 

growth rates for forecasting (see further details on CARB’s website8). 

• Locomotives 

All locomotive inventories were updated in 2020 and include linehaul (large national companies), 

switchers (used in railyards), passenger, and Class 3 locomotives (smaller regional companies). Data for 

each sector was supplied by rail operations, including Union Pacific and Burlington Northern, and Santa 

Fe Railway (BNSF) for linehaul and switcher operations. Data for other categories was supplied by the 

locomotive owners. Emission factors for all categories were based on the U.S. EPA emission factors for 

locomotives. The inventory reflects the 2005 memorandum of understanding (MOU) with Union Pacific 

 

7 Revised Draft 2022 AQMP Aircraft Emissions Inventory Report. http://www.aqmd.gov/docs/default-

source/Agendas/aqmp/2022-aqmp-ag/revised-draft-2022-aqmp-aircraft-emissions-inventory-report.pdf. 

8 https://ww2.arb.ca.gov/sites/default/files/2022-03/CARB_2021_OGV_Documentation_ADA.pdf. 

http://www.aqmd.gov/docs/default-source/Agendas/aqmp/2022-aqmp-ag/revised-draft-2022-aqmp-aircraft-emissions-inventory-report.pdf
http://www.aqmd.gov/docs/default-source/Agendas/aqmp/2022-aqmp-ag/revised-draft-2022-aqmp-aircraft-emissions-inventory-report.pdf
https://ww2.arb.ca.gov/sites/default/files/2022-03/CARB_2021_OGV_Documentation_ADA.pdf
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and BNSF. Growth rates were primarily developed from the comprehensive national model Freight 

Analysis Framework (FAF; see further details on CARB’s website9). A new category includes military and 

Industrial (M&I) locomotive emission inventory and relies on the annual fuel consumption and engine 

information collected from 2011 to 2018. The M&I locomotive data was supplied by 39 private companies, 

4 military rail groups, with a total of 85 locomotives. The subject locomotives typically consist of smaller, 

older switchers and medium horsepower (MHP, 2,301 to 3,999 horsepower) locomotives operating within 

the boundaries of a granary, plant, or industrial facility. The online posting of M&L locomotive 

methodology update is being processed by CARB and will be available on CARB’s website6 upon 

completion.  

• Commercial Harbor Craft 

Commercial Harbor Crafts (CHC) are grouped into 18 vessel types: articulated tug barge (ATB), bunker 

barge, towed petrochemical barge, other barge, dredge, commercial passenger fishing, commercial 

fishing, crew and supply, catamaran ferry, monohull ferry, short run ferry, excursion, ATB tug, push and 

tow tug, escort/ship assist tug, pilot boat, research boat, and work boat. 

The CHC inventory was updated in 2021 and includes vessels used around harbors such as tug and tow 

boats, fishing vessels, research vessels, barges, and similar. The inventory was updated based on CARB’s 

reporting data for these vessels, as well as inventories from the Ports of Los Angeles and Long Beach and 

Oakland and Richmond. This supplied vessel characteristics, and the population was scaled up to match 

U.S. Coast Guard data on the annual number of vessels in California waters. Activity and load factors were 

based on a mix of reporting data and port-specific inventories. Emission factors were based on 

certification data for harbor craft engines. Population and activity growth factors were estimated based 

on historical trends in the past decade. Additional information on this methodology can be found on CARB 

webpage (see further details on CARB’s website10). 

• Small Off-Road Engines (SORE) 

SORE are spark-ignition engines rated at or below 19 kilowatts (i.e., 25 horsepower). Typical engines in 

this category are used in lawn and garden equipment as well as other outdoor power equipment and 

cover a broad range of equipment. The majority of this equipment belongs to the Lawn & Garden (e.g., 

lawnmower, leaf blower, trimmer) and Light Commercial (e.g., compressor, pressure washer, generator) 

categories of CARB’s SORE emissions inventory model. 

The newly developed, stand-alone SORE2020 Model11 reflects the recovering California economy from 

the 2008 economic recession and incorporates emission results from CARB’s recent in-house testing as 

 

9 https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/road-documentation/msei-

documentation-road. 

10 https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2021/chc2021/apph.pdf. 

11 https://ww2.arb.ca.gov/sites/default/files/2020-

09/SORE2020_Technical_Documentation_2020_09_09_Final_Cleaned_ADA.pdf. 

https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/road-documentation/msei-documentation-road
https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/road-documentation/msei-documentation-road
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2021/chc2021/apph.pdf
https://ww2.arb.ca.gov/sites/default/files/2020-09/SORE2020_Technical_Documentation_2020_09_09_Final_Cleaned_ADA.pdf
https://ww2.arb.ca.gov/sites/default/files/2020-09/SORE2020_Technical_Documentation_2020_09_09_Final_Cleaned_ADA.pdf
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well as CARB’s most recent Certification Database. CARB also has conducted an extensive survey of SORE 

operating within California through the Social Science Research Center (SSRC) at the California State 

University, Fullerton (CSUF). Data collected through this survey provides the most up-to-date information 

regarding the population and activity of SORE equipment in California. The final SORE emissions included 

the adopted SORE rule in December 2021 as well as the 15-day changes after the CARB Governing Board 

hearing which allowed the pressure washers (greater than 5 hp) extra time for meeting the regulation 

(see further details on CARB’s website8). The SORE annual sales were forecasted using historic growth of 

the number of California households (DOF household forecasts, 2000 – 2008 and 2009 - 2018). For the 

Draft Final 2022 AQMP, the emission benefits of adopted SORE rule are reflected into the baseline 

emissions update.  

• Diesel Agricultural Equipment 

The agricultural equipment inventory covers all off-road vehicles used on farms or first processing facilities 

(of all fuel types). It was updated in 2021 using a 2019 survey of California farmers and rental facilities, 

and the 2017 U.S. Department of Agriculture (USDA) agricultural census. Emission factors are based on 

the 2017 off-road diesel emission factor update. The inventory reflects incentive programs for agricultural 

equipment that were implemented earlier than August 2019. Agricultural growth rates were developed 

using historical data from the County Agricultural Commissioners’ reports (see further details on CARB’s 

website12).  

• In-Use Off-Road Equipment 

This category covers off-road diesel vehicles over 25 horsepower in construction, mining, industrial, and 

oiling drilling categories. The inventory was updated in 2022 based on the DOORS13 registration program. 

Activity was updated based on a 2021 survey of registered equipment owners, and emission factors were 

based on the 2017 off-road diesel emission factor update. The inventory reflects the In-Use Off-Road 

Equipment Regulations, as amended in 2011 (see further details on CARB’s website14). 

• Cargo Handling Equipment 

The Cargo Handling Equipment (CHE) inventory covers equipment (of all fuels) used at California ports 

and intermodal railyards, such as cranes, forklifts, container handling equipment, and more. The inventory 

population and activity were updated in 2021 based on the port inventories for the Ports of Los Angeles 

and Long Beach and Richmond, and the CARB reporting data for other ports and railyards, which had a 

more comprehensive inventory than available through reporting. Load factors were based on the previous 

inventory in 2007, and emission factors were based on the 2017 off-road diesel emission factor update. 

 

12 https://ww2.arb.ca.gov/sites/default/files/2021-08/AG2021_Technical_Documentation_0.pdf. 

13 https://ww2.arb.ca.gov/sites/default/files/classic/msprog/ordiesel/documents/userguide-initialreporting.pdf. 

14 https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/road-documentation/msei-

documentation-road. 

https://ww2.arb.ca.gov/sites/default/files/2021-08/AG2021_Technical_Documentation_0.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/msprog/ordiesel/documents/userguide-initialreporting.pdf
https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/road-documentation/msei-documentation-road
https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/road-documentation/msei-documentation-road
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The inventory reflects the CHE Airborne Toxic Control Measures (ATCM), adopted in 2005 and completed 

in 2017 (see further details on CARB’s website15). 

• Transportation Refrigeration Units 

The Transportation Refrigeration Units (TRU) inventory was updated in 2020 based on the TRU reporting 

program at CARB. The activity was developed based on 2010 surveys of facilities served by TRUs and 2017 

to 2019 telematics data purchased from TRU manufacturers. Emission factors were developed specifically 

for TRUs based on TRU engine certification data reported to the U.S. EPA as of 2018. The inventory reflects 

the TRU ATCM and 2021 amendments. Forecasting was based on IBISWorld reports forecast for related 

industries, and turnover forecasting was based on the past 20 years equipment population trends (see 

further details on CARB’s website16). 

• Portable Equipment 

Portable equipment inventory includes non-mobile diesel, such as generators, pumps, air compressors, 

chippers, and other miscellaneous equipment over 50 horsepower. This inventory was developed in 2017 

based on CARB’s registration program, 2017 survey of registered owners for activity and fuel, and the 

2017 off-road diesel emission factor update. The inventory also reflects the Portable ATCM and 2017 

amendments. 

Because registration in Portable Equipment Registration Program (PERP) is voluntary, the PERP 

registration data was used as the basis for equipment population, with an adjustment factor used to 

represent the remaining portable equipment in the State. Estimates of future emissions beyond the base 

year were made by adjusting base year estimates for population growth, activity growth, and the 

purchases of new equipment (i.e.., natural and accelerated turnover; see further details on CARB’s 

website17). 

• Large Spark Ignition/Forklifts 

The large spark ignition (LSI) inventory includes gasoline and propane forklifts, sweeper/scrubbers, and 

tow tractors. The inventory was updated in 2020 based on the LSI/forklift registration in the DOORS 

reporting system at CARB, and the sales data was provided by the Industrial Truck Association (ITA). 

Activity was based on a survey of equipment owners in the DOORS system, and emission factors were 

 

15 https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/road-documentation/msei-

documentation-road. 

16 https://ww2.arb.ca.gov/sites/default/files/barcu/board/rulemaking/tru2021/apph.pdf. 

17 https://ww3.arb.ca.gov/msei/ordiesel/perp2017report.pdf. 

https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/road-documentation/msei-documentation-road
https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/road-documentation/msei-documentation-road
https://ww2.arb.ca.gov/sites/default/files/barcu/board/rulemaking/tru2021/apph.pdf
https://ww3.arb.ca.gov/msei/ordiesel/perp2017report.pdf
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based on the U.S. EPA’s latest guidance for gasoline and propane engines. The inventory reflects the LSI 

regulation requirements and 2016 amendments (see further details on CARB’s website18). 

• Recreational Marine Vessels 

Pleasure craft or recreational marine vessel (RMV) is a broad category of marine vessel that includes 

gasoline-powered spark-ignition marine watercraft (SIMW) and diesel-powered marine watercraft. It 

includes outboards, sterndrives, personal watercraft, jet boats, and sailboats with auxiliary engines.  This 

emissions inventory was last updated in 2014 to support the evaporative control measures. The 

population, activity, and emission factors were revised using new surveys, DMV registration information, 

and emissions testing. 

Staff used economic data from a 2014 UCLA Economic Forecast to estimate the near-term annual sales of 

RMV (2014 to 2019). To forecast long-term annual sales (2020 and later), staff used an estimate of 

California’s annual population growth as a surrogate (see further details on CARB’s website15). 

• Recreational Vehicles 

Off-highway recreational vehicles include off-highway motorcycles (OHMC), all-terrain vehicles (ATV), off-

road sport vehicles, off-road utility vehicles, sand cars, golf carts, and snowmobiles. A new model was 

developed in 2018 to update emissions from recreational vehicles. Input factors such as population, 

activity, and emission factors were re-assessed using new surveys, DMV registration information, and 

emissions testing. OHMC population growth is determined from two factors: incoming population as 

estimated by future annual sales and the scrapped vehicle population as estimated by the survival rate 

(see further details on CARB’s website15). 

• Fuel Storage and Handling 

Emissions from portable fuel containers (gas cans) were estimated based on past surveys and CARB in-

house testing. This inventory uses a composite growth rate that depends on occupied household (or 

business units), percent of households (or businesses) with gas cans, and average number of gas cans per 

household (or business) units (see further details on CARB’s website15). 

Figure 3-2 shows estimated off-road baseline emissions for 2018 in the 2016 AQMP and the draftDraft 

Final 2022 AQMP, as well as projected emissions for 2037 (draftDraft Final 2022 AQMP only). Overall, 

estimated off-road VOC emissions and off-road NOx emissions for 2018 are 166 percent and 3 percent 

higher in the draftDraft Final 2022 AQMP compared to the 2016 AQMP while NOx emissions remain 

almost unchanged., respectively. SOx and PM2.5 emissions are both 2623 percent and 21 percent lower, 

respectively. It should be noted that the comparison for 2018 reflects changes in methodology and activity 

data. 

 

18 https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/road-documentation/msei-

documentation-road. 

https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/road-documentation/msei-documentation-road
https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/road-documentation/msei-documentation-road
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Estimated emissions in 2037 are lower than 2018 emissions for all pollutants, except SOx, due to ongoing 

implementation of regulations and programs. and anticipated growth. SOx emissions are expected to 

increase by 25 percent from 2018 to 2037 due to increased emissions from aircraft, and ships and 

commercial boats. However, this seemingly large increase corresponds to less than 1 tons per day of 

additional SOx. The growth in SOx emissions from the OGV sector is expected to dominate the marginal 

growth in SOx emissions from stationary sources. 
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FIGURE 3-2 

COMPARISON OF OFF-ROAD EMISSIONS BETWEEN 2016 AQMP AND DRAFT FINAL 2022 AQMP 
 SUMMER PLANNING INVENTORY  

(NO EMISSION PROJECTION FOR 2037 IN 2016 AQMP) 
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Uncertainties in the Emissions Inventory 

An effective AQMP relies on a complete and accurate emissions inventory. Methods for quantifying 

different emission sources continue to improve, allowing for development of more effective control 

measures. Increased use of continuous monitoring and source testing has contributed to improved point 

source inventories. Technical assistance to facilities and auditing of reported emissions have also 

improved the accuracy of the emissions inventory. Area source inventories that rely on average emission 

factors and regional activities have inherent uncertainty. Industry-specific surveys and source-specific 

studies during rule development have provided much-needed refinement to these emissions estimates. 

Emission factors for many area sources are adapted from the U.S. EPA’s AP-42, but some categories have 

not been updated for extended periods of time, posing additional uncertainties in estimated emissions. 

Mobile source inventories are also continuously updated and improved. As described earlier, many 

improvements are included in the on-road mobile source model EMFAC 2017, which estimates emissions 

from trucks, automobiles, and buses. Improvements and updates are also included in the off-road 

emissions models for locomotives, ocean going vessels, commercial harbor craft, pleasure craft and off-

highway recreational vehicles, cargo handling equipment, and farm equipment. Overall, the 2022 AQMP 

inventory is based on the most current data and methodologies, resulting in the most accurate inventory 

available. 

There are many challenges inherent in making accurate projections based on future growth, such as where 

vehicle trips will occur, the distribution between various modes of transportation (such as trucks and 

trains), as well as estimates for population growth and the number and type of jobs. Forecasts are made 

with the best information available; nevertheless, there is uncertainty in emissions projections. AQMP 

updates are generally developed every three to four years, thereby allowing for frequent updates and 

improvements to the inventories. 

Gridded Emissions 

The air quality modeling domain extends to southern Kern County in the north, the Arizona borderand 

Nevada borders to the east, northern Mexico to the south and more than 100 miles offshore to the west. 

The modeling domain is divided into a grid system comprised of 4 km by 4 km grid cells. Both stationary 

and mobile source emissions are allocated to individual grid cells within this system. In general, emissions 

are modeled as total daily emissions. Variations in temperature, hours of operation, speed of motor 

vehicles, or other factors are considered in developing gridded motor vehicle emissions. The “gridded” 

emissions data used for the ozone attainment demonstration differ from the annual average day or 

planning inventory emission data in several ways: (1) the modeling region covers larger geographic areas 

than the Basin, (2) emissions represent day-specific instead of average or seasonal conditions, and (3) 

emissions are adjusted with daily meteorological conditions such as temperature and humidity. The 

summer planning inventory is used to generate the gridded emission ozone modeling applications. The 

summer planning inventory reflects emissions for an operating day during the high ozone season from 

May to October. This season typically has higher evaporative VOC emissions and more sunlight playing an 

important role in ozone formation. 
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Base Year Emissions 

2018 Emission Inventory 

Table 3-1A compares the summer planning emissions in the draftDraft Final 2022 AQMP base year 

inventory and projected 2018 emissions in the Final 2016 AQMP by major source category for VOCs and 

NOx. Table 3-1B shows this comparison for SOx and PM2.5 emissions. Emission comparisons for 2018 

reflect updates in methodology, activity data, differences between growth projections and actual data, 

and adopted rules since the release of the 2016 AQMP. 

Overall, there is a minor net increase in the VOC emissions in the draftremainstay almost unchanged 

between 2016 AQMP and 2022 AQMP inventory as compared to 2016 AQMP projections. Estimates of 

both stationary source and mobile source VOC emissions have increased by aboutshow 3 percent increase 

and 3 percent decrease, respectively. Among stationary sources, fuel combustion and consumer products 

emissions source categories show the largest changes, with 5452 percent lower and 23 percent higher 

VOC emissions compared to 2016 AQMP projected emissions, respectively. The increase in consumer 

products source category emissions reflects updated estimates based on category-wide 2015 survey data, 

which led to approximately 20 tons per day higher VOC emissions in 2018. Architectural coatings 

emissions were updated for the draftDraft Final 2022 AQMP using information provided as part of the 

South Coast AQMD Rule 314 – “Fees for Architectural Coatings” annual reports, resulting in lower VOC 

emissions estimates (8 percent). Total NOx emissions show a modest 54 percent decrease between 2016 

AQMP projections and the draftDraft Final 2022 AQMP inventory. Stationary source NOx emissions have 

decreased close to 1714 percent. Of note in the stationary source categories are the emission changes 

associated with RECLAIM (Regional Clean Air Incentives Market)19 categories and natural gas and LPG 

combustion sources. The RECLAIM emissions cap was used to project NOx emissions for future years. The 

2018 RECLAIM emissions from the 2016 AQMP inventory were the projection from the 2016 AQMP base 

year (2012),allocation caps as defined in Rule 2002, while the 2022 AQMP uses actual reported emissions 

for 2018, which were lower than the cap by 6 tons per day for NOx. Use of additional actual reported 

information in lieu of projected emissions explains most of the remaining emission differences. Further 

detail can be found in Appendix III. 

For the mobile source category, updates to EMFAC 2017 and travel activity data from the SCAG 2020 

RTP/SCS resulted in 1213 percent and 57 percent reductions in VOC and NOx emissions from on-road 

sources, respectively. Updates for off-road sources resulted in a 166 percent increase in off-road VOC 

emissions and no significant change3 percent increase in off-road NOx emissions compared to projected 

emissions from the 2016 AQMP. The increase of VOC emissions from off-road sources was mainly driven 

by an update to the emission estimates methodology for the Small Off-Road Engines (SORE) sector. The 

new emission category, tanker transit loss, which added 8 tons per day emissions to the OGV VOC, 

contributed to the increased VOC emissions compared to 2016 AQMP. 

 

19 http://www.aqmd.gov/home/programs/business/about-reclaim. 

http://www.aqmd.gov/home/programs/business/about-reclaim
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Estimates of SOx emissions are 1615 percent lower in the draftDraft Final 2022 AQMP emissions inventory 

compared to 2016 AQMP projections. This is largely due to the use of actual reported information in lieu 

of projected emissionsthe allocation cap for RECLAIM sources. Estimates of direct PM2.5 emissions from 

stationary and mobile sources are modestly lower (5 percent) in the draftDraft Final 2022 AQMP. This 

revised estimate is largely due to the increases in the paved and unpaved road dust emission estimates 

and decreases in industrial process and petroleum production and marketing emission estimates. 

Table 3-2 shows the 2018 summer planning emissions inventory by major source category. Stationary 

sources are subdivided into point sources (e.g., petroleum production and electric utilities) and area 

sources (e.g., architectural coatings, residential water heaters, consumer products, and permitted sources 

smaller than the emission reporting threshold – generally 4 tons per year). Mobile sources consist of on-

road (e.g., passenger cars and heavy-duty trucks) and off-road sources (e.g., locomotives and ships). 

Figure 3-3 illustrates the relative contribution of each source category to the 2018 inventory. Area sources, 

including architectural coatings and consumer products subcategories, are the major contributor to VOC 

emissions. Mobile sources, stationary point source, and stationary area source categories are the top 

contributors to NOx, SOx, and PM2.5 emissions, respectively. Overall, total mobile source emissions 

account for almost 4846 percent of VOC emissions and 8685 percent of NOx emissions, as well as 9589 

percent of CO emissions. The on-road mobile category alone contributes over 20 percent and 4644 

percent of VOC and NOx emissions, respectively. For directly emitted PM2.5, mobile sources represent 

2829 percent of total emissions with an additional 18 percent from vehicle-related entrained dust from 

paved and unpaved roads. Stationary sources are responsible for most of the SOx emissions in the Basin, 

with the point source category (larger facilities subject to AER requirements) contributing 49 percent of 

total SOx emissions. Non-vehicle related area sources, such as commercial cooking are the predominant 

source of directly emitted PM2.5 emissions, contributing 4241 percent of total emissions. 

Figure 3-4 shows the fraction of the 2018 inventory by responsible agency for VOC, NOx, SOx, and directly 

emitted PM2.5 emissions. NOx and VOCs are important precursors to ozone and PM2.5 formation, and 

SOx and directly emitted PM2.5 contribute to the region’s PM2.5 nonattainment challenges. The U.S. EPA 

and CARB have primary authority to regulate emissions from mobile sources, while the South Coast AQMD 

has limited authority via fleet rules and facility-based mobile source measures. The U.S. EPA’s authority 

applies to aircraft, locomotives, ocean-going vessels, military and commercial harbor craftscraft, and 

other mobile categories, including California international registration plan (CAIRP) and out-of-state (OOS) 

medium- and heavy-duty trucks and pre-empt off-road equipment with less than 175 horsepower. CARB 

has authority over the remainder of mobile sources and consumer products, portions of area sources 

related with fuel combustion and petroleum production and marketing. The South Coast AQMD has 

authority over most area sources and all point sources. As shown in Figure 3-4, most NOx and VOC 

emissions in the Basin are from sources that fall under the primary jurisdiction of the U.S. EPA or CARB. 

For example, 8586 percent of NOx and over 8077 percent of VOC emissions are from sources primarily 

under CARB and the U.S. EPA control. Conversely, 61 percent of SOx emissions and 7172 percent of 

directly emitted PM2.5 emissions are from sources under the South Coast AQMD control. This illustrates 

that actions at the local, State, and federal level are needed to ensure the region attains the federal 

ambient air quality standards. 
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TABLE 3-1A 

COMPARISON OF VOC AND NOx EMISSIONS BY MAJOR SOURCE CATEGORY OF  

2018 BASE YEAR IN DRAFT FINAL 2022 AQMP AND PROJECTED 2018 IN FINAL 2016 AQMP 

SUMMER PLANNING INVENTORY (TONS PER DAY1) 

Source Category 

2016 

AQMP 

Draft 

Final 

2022 

AQMP 

% 

Change 

2016 

AQMP 

Draft 

Final 

2022 

AQMP 

% 

Change 

VOC NOx 

STATIONARY SOURCES 

Fuel Combustion 11.3 5.24 -5452% 22.8 18.320.1 -

2012% 

Waste Disposal 15.4 16.6 8% 2.5 1.5 -

3938% 

Cleaning and Surface Coatings 42.3 38.1 -10% 0.1 0.0 -

8069% 

Petroleum Production and 

Marketing 

21.1 20.6 -2% 0.3 0.3 -

1110% 

Industrial Processes 12.3 10.98 -12% 0.1 0.1 1813% 

Solvent Evaporation: 

   Consumer Products 87.6 107.4 23% 0.0 0.0 0% 

   Architectural Coatings 11.5 10.6 -8% 0.0 0.0 0% 

   Others 2.7 2.73 0-14% 0.0 0.0 0% 

Misc. Processes 7.1 5.87 -1820% 10.3 11.85 1411% 

RECLAIM Sources 0.0 0.0 0% 24.2 18.2 -25% 

Total Stationary Sources 211 218 3% 60 5052 -

1714% 

MOBILE SOURCES 

On-Road Vehicles 93 8281 -1213% 167 159156 -57% 

Off-Road Vehicles 101 117107 166% 139 138143 03% 

Total Mobile Sources 194 199188 -3% 306 297299 -32% 

TOTAL 405 417406 30% 366 347351 -54% 

1 Values may not sum due to rounding 
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TABLE 3-1B 

COMPARISON of SOx AND PM2.5 EMISSIONS BY MAJOR SOURCE CATEGORY OF 

2018 BASE YEAR IN DRAFT FINAL 2022 AQMP AND PROJECTED 2018 IN 2016 AQMP 

SUMMER PLANNING INVENTORY (TONS PER DAY1) 

SOURCE CATEGORY 

2016 

AQMP 

Draft 

Final 

2022 

AQMP 

% 

Change 

2016 

AQMP 

Draft 

Final 

2022 

AQMP 

% 

Change 

SOx PM2.5 

STATIONARY SOURCES 

Fuel Combustion 2.0 2.5 022% 5.6 5.24 -73% 

Waste Disposal 0.6 0.5 -22% 0.3 0.3 8% 

Cleaning and Surface Coatings 0.0 0.0 0% 1.7 1.6 -89% 

Petroleum Production and 

Marketing 

0.4 0.3 -

2930% 

1.5 0.9 -40% 

Industrial Processes 0.12 0.14 1718% 7.4 5.0 -32% 

Solvent Evaporation: 

  Consumer Products 0 0 0% 0 0 0% 

  Architectural Coatings 0 0 0% 0 0 0% 

  Others 0 0 0% 0 0 0% 

Misc. Processes 0.3 0.2 -

5255% 

27.8 29.81 75% 

RECLAIM Sources 6.8 5.5 -19% 0 0 0% 

Total Stationary Sources 10 9 -12% 44 4342 -34% 

MOBILE SOURCES 

On-Road Vehicles 1.9 1.7 -9% 10.9 11.10 21% 

Off-Road Vehicles 3.7 3.78 04% 5.5 5.58 06% 

Total Mobile Sources 6 56 -31% 16 17 13% 

TOTAL 17 1415 -

1615% 

62 59 -5% 

1 Values may not sum due to rounding 
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TABLE 3-2 

SUMMARY OF EMISSIONS BY MAJOR SOURCE CATEGORY: 2018 BASE YEAR 

 SUMMER PLANNING (TONS PER DAY1) 

Source Category 
Summer Planning 

VOC NOx CO SOx PM2.5 NH3 

Fuel Combustion 5 1820 7981 26 5 8 

Waste Disposal 17 2 1 0 0 6 

Cleaning and Surface Coatings 38 0 0 0 2 0 

Petroleum Production and 

Marketing 

21 0 3 01 1 0 

Industrial Processes 11 0 1 0 5 9 

Solvent Evaporation:  

  Consumer Products 107 0 0 0 0 0 

  Architectural Coatings 11 0 0 0 0 0 

  Others 32 0 0 0 0 1 

Misc. Processes2 6 1211 2019 0 3029 36 

RECLAIM Sources 0 18 0 6 0 0 

Total Stationary Sources 218 5052 103104 9 4342 61 

On-Road Vehicles 8281 159156 754747 2 11 16 

Off-Road Vehicles 117107 138143 989807 4 56 0 

Total Mobile Sources 199188 297299 17431553 56 17 16 

TOTAL 417406 347351 18461658 1415 59 77 

1 Values may not sum due to rounding  
2 Includes entrained road dust 
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FIGURE 3-3 
RELATIVE CONTRIBUTION BY SOURCE CATEGORY TO 2018 EMISSIONS INVENTORY  

(AC = ARCHITECTURAL COATINGS AND RELATED SOLVENT, CP = CONSUMER PRODUCTS) 

(SUMMER PLANNING, VALUES ARE ROUNDED TO NEAREST INTEGER AND MAY NOT SUM DUE TO 

ROUNDING)   
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FIGURE 3-4 

2018 EMISSION INVENTORY AGENCY PRIMARY RESPONSIBILITY 

(SUMMER PLANNING, VALUES ARE ROUNDED TO NEAREST INTEGER AND MAY NOT SUM DUE TO 

ROUNDING) 
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Future Emissions 

Inventory Development 

Inventories were developed for 2018, the base year for attainment demonstration, 2037, the attainment 

year for the 2015 NAAQS 8-hour ozone standard of 70 ppb, and milestone years to demonstrate 

Reasonable Further Progress (RFP). Detailed emissions inventories for RFP years are provided in Appendix 

III. 

Future-year emissions in 2037 were derived using: (1) emissions from the 2018 base year, (2) expected 

controls after implementation of the South Coast AQMD rules adopted by October 2020 and rule 1109.1 

and CARB regulations adopted by December 20202021, and (3) activity growth in various source 

categories between the base and future years. 

One of the major changes to stationary source emission projections between the 2016 AQMP and 2022 

AQMP is the treatment of point source NOx and SOx emissions under the RECLAIM program, which mainly 

include fuel combustion emissions from power plants, oil and gas production, petroleum refining, and 

manufacturing and industrial and service sectors. In the 2016 AQMP, RECLAIM source emissions were 

projected using allocation caps prescribed by the South Coast AQMD’s Rule 2002. The 2016 AQMP 

inventory reflects the 2015 amendment which reduced the NOx allocation cap by 12 tons per day by 2022. 

Following the Governing Board’s direction, NOx emissions from RECLAIM are subject to additional 5 tons 

per day reductions by 2025 under the 2016 AQMP CMB-05 (Further NOx Reductions from RECLAIM 

Assessment). The Board also directed the RECLAIM program to be converted to a traditional command-

and-control regulatory structure. 2025 and 2026 will be the first years with no RECLAIM programs for NOx 

and SOx, respectively. In the 2022 AQMP, stationary source emission projections for attainment year 2037 

are all subject to conventional control and growth, as there will be no RECLAIM universe in the emission 

inventory reporting. However, to be transparent and consistent with the 2016 AQMP, emission 

projections under the previous RECLAIM program are provided here separately as “former-RECLAIM” 

emissions. The South Coast AQMD adopted Rule 1109.1 in November 2021 to reduce NOx emissions from 

petroleum refineries and related operations in the Basin, which are the main drivers of former-RECLAIM 

NOx emission reductions in post-RECLAIM years. Former-RECLAIM SOx emission projections for 2037 

were not subject to any additional controls. 

Future growth projections were based on demographic growth forecasts for various socioeconomic 

categories (e.g., population, housing, employment by industry) developed by SCAG for their 2020 RTP/SCS. 

Industry growth factors for 2018 and 2037 were also provided by SCAG. Table 3-3 summarizes key 

socioeconomic parameters used in the 2022 AQMP emissions inventory development. Appendix III 

provides further detail on growth surrogates for different source sectors. 
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TABLE 3-3 

BASELINE DEMOGRAPHIC FORECASTS IN THE DRAFT FINAL 2022 AQMP 

Category 2018 2037 
2037 % Growth  

from 2018 

Population 
16.7 18.6 12% 

(Millions) 

Housing Units 
5.3 6.2 17% 

(Millions) 

Total Employment 
7.7 8.6 11% 

(Millions) 

Daily VMT 
388 406 5% 

(Millions) 

Current forecasts indicate that this region will experience population growth of 12 percent between 2018 

and 2037, with a 5 percent increase in vehicle miles traveled (VMT). Housing units show the largest change 

of the socioeconomic indicators with a projected 17 percent increase from 2018 to 2037. 

Summary of Future Baseline Emissions 

To illustrate trends in future baseline summer planning inventories, emissions data by source category 

and pollutant for 2037 are presented in Table 3-4A and Table 3-4B for 20374. Baseline inventories are 

projected future emissions that reflect already adopted regulations and programs but do not incorporate 

additional controls proposed in the 2022 AQMP. The 2018 base year emission inventory, which captures 

actual 2018 emissions, is used as the basis for future projections. 

Without any additional control measures, VOC and NOx emissions are expected to decrease due to 

existing South Coast AQMD and CARB regulations and programs, such as controls for on- and off-road 

equipment, new vehicle standards, and Rule 1109.1 for refinery emissions. SOx and NH3 baseline 

emissions increase by 94 percent and 10 percent, respectively, between 2018 and 2037. These emission 

increases are driven by increases in population and economic activity that outpace emission reductions 

from introducing cleaner equipment and vehicles. The increase in NH3 emissions is primarily driven by 

increased on-road NH3 emissions from adoption of NOx control from heavy-duty vehicles. Figure 3-5 

shows relative contributions to the 2037 baseline inventory by source category. A comparison of Figures 

3-3 and 3-5 indicates that area sources, including the consumer products category, continue to be the 

major contributor to VOC emissions. Contributions from the on-road source categoryContribution of 

mobile sources decline from 2046 percent of Basin total VOC emissions in 2018 to only 927 percent in 

2037, while the total; both off-road and on-road sources show approximately 10 percent decline in their 

contribution from the off-road category remain almost unchangedto VOC emissions in 2037. Mobile 

sources continue to be a major contributor to total NOx emissions. On-road contributions decrease from 

4644 percent to 2820 percent in 2037, while contributions from off-road sources increase from 4041 

percent to 5558 percent. The off-road source category also accounts for a larger fraction of CO emissions 

in 2037 (7353 percent) compared to 2018 (5449 percent), indicating that off-road mobile sources, 

including aircraft, OGV, and locomotives, account for a larger fraction of the entire inventory. 
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For directly emitted PM2.5, mobile sources account for 22 percent of total emissions in the 2037 inventory, 

a 7 percent decrease from the total mobile source contribution in 2018. This does not account for 

entrained dust emissions from paved and unpaved road, which shows a modest increase from 18 percent 

in the 2018 inventory to 20 percent in the 2037 inventory. Area sources excluding paved/unpaved road 

dust sources are projected to remain the predominant source of directly emitted PM2.5, contributing 

4241 percent of emissions in 2018 and 4645 percent in 2037. Stationary sources are projected to remain 

the predominant source of SOx, with point sources contributing more than half of total SOx emissions in 

the Basin in 2037. However, OGVs are significant source of SOx emissions in the Basin, and growing OGV 

activity in future years is expected to increase SOx emissions at a faster rate than growth in point source 

emissions. The highest-ranking source categories in the 2018 and 2037 inventories are discussed in a later 

section. 

Figure 3-6 shows the fraction of the 2037 inventory by responsible agency for VOC, NOx, SOx, and directly 

emitted PM2.5 emissions. In 2037, slightly larger fractions of NOx and VOC emissions will fall under the 

South Coast AQMD control (3330 percent for VOC and 1920 percent for NOx) due to different relative 

rates of emission reductions among sources controlled by the three agencies. However, the majority of 

VOC and NOx emissions will remain primarily under CARB and U.S. EPA jurisdiction. NOx sources under 

federal control, such as OGVs (2831 tons per day), locomotives (1516 tons per day), aircraft (28 tons per 

day), out-of-state and international heavy-duty trucks (115 tons per day), military portion of commercial 

harbor craft (1 tons per day), and pre-empted off-road equipment (94 tons per day) contribute 4246 

percent of total NOx emissions in the Basin in 2037, compared to 2528 percent in 2018, indicating growing 

disparity between regulations on federal sources and sources under State and local control. VOC 

emissions from consumer products, which are regulated by CARB, are projected to reach 132 tons per day 

in 2037, representing 3439 percent of total VOC emissions in the Basin. This increase in emissions, which 

mostly originate from the use of personal care, hygiene, and cleaning products, indicates population 

growth in the region. The fraction of SOx emissions that falls under the South Coast AQMD regulatory 

authority will remain largely unchanged from the 2018 base year inventory. Area sources, including 

entrained road dust, are projected to remain the largest contributor to PM2.5 emissions. 
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FIGURE 3-5 

RELATIVE CONTRIBUTION BY SOURCE CATEGORY TO 2037 EMISSIONS INVENTORY  

(AC = ARCHITECTURAL COATINGS AND RELATED SOLVENT, CP = CONSUMER PRODUCTS) 

(SUMMER PLANNING, VALUES ARE ROUNDED TO NEAREST INTEGER AND MAY NOT SUM DUE TO 

ROUNDING)  
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FIGURE 3-6 

2037 EMISSIONS INVENTORY AGENCY RESPONSIBILITY 

(SUMMER PLANNING, VALUES ARE ROUNDED TO NEAREST INTEGER AND  

MAY NOT SUM DUE TO ROUNDING) 
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TABLE 3-4A4 

SUMMARY OF EMISSIONS BY MAJOR SOURCE CATEGORY: 2037 BASELINE  

SUMMER PLANNING (TONS PER DAY1) 

Source Category 
Summer Planning 

VOC NOx CO SOx PM25 NH3 

Fuel Combustion 56 2628 7172 76 5 7 

Waste Disposal 18 2 1 0 0 7 

Cleaning and Surface Coatings 41 0 0 0 2 0 

Petroleum Production and Marketing 20 1 3 2 1 0 

Industrial Processes 11 1 1 1 6 9 

Solvent Evaporation:  

    Consumer Products 132 0 0 0 0 0 

    Architectural Coatings 12 0 0 0 0 0 

    Others 3 0 0 0 0 1 

Misc. Processes2 5 10 2019 0 32 37 

Total Stationary Sources 248249 3941 9596 109 46 61 

On-Road Vehicles 3736 6137 360336 1 109 23 

Off-Road Vehicles 10454 120106 1246492 5 34 0 

Total Mobile Sources 14190 180143 1605827 6 13 24 

TOTAL 389339 220184 1700923 1615 59 85 

1 Values are rounded to nearest integer and may not sum due to rounding 
2 Includes entrained road dust 
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TABLE 3-4B 

SUMMARY OF EMISSIONS BY MAJOR SOURCE CATEGORY: 2037 BASELINE WITH INDEPENDENT 

TRACKING OF FORMER-RECLAIM SOURCES SUMMER PLANNING (TONS PER DAY1) 

Source Category 
Summer Planning 

VOC NOx CO SOx PM2.5 NH3 

Fuel Combustion 5 17 71 3 5 7 

Waste Disposal 18 2 1 0 0 7 

Cleaning and Surface Coatings 41 0 0 0 2 0 

Petroleum Production and Marketing 20 0 3 0 1 0 

Industrial Processes 11 0 1 0 6 9 

Solvent Evaporation:  

    Consumer Products 132 0 0 0 0 0 

    Architectural Coatings 12 0 0 0 0 0 

    Others 3 0 0 0 0 1 

Misc. Processes2 5 10 20 0 32 37 

Former-RECLAIM Sources3 0 10 0 6 0 0 

Total Stationary Sources 248 39 95 10 46 61 

On-Road Vehicles 37 61 360 1 10 23 

Off-Road Vehicles 104 120 1246 5 3 0 

Total Mobile Sources 141 180 1605 6 13 24 

TOTAL 389 220 1700 16 59 85 

1 Values are rounded to nearest integer and may not sum due to rounding 
2 Includes entrained road dust 
3 Accounting for the previous RECLAIM sources 
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Impact of Growth 
The draftDraft Final 2022 AQMP forecasts the 2037 emissions inventories ‘‘with growth’’ through a 

detailed consultation process with SCAG. The region is projected to see a 12 percent growth in population, 

17 percent growth in housing units, 11 percent growth in employment, and 5 percent growth in vehicle 

miles traveled (VMT) between 2018 and 2037. To illustrate the impact of demographic growth on 

emissions, “no growth” emissions were estimated by removing the growth factors from 2037 baseline 

emissions. Table 3-5 presents a comparison of projected 2037 emissions with and without growth. The 

growth impacts to 2037 VOC, NOx, CO, SOx and directly emitted PM2.5 emissions are 46, 35, 18340, 25, 

82, 1, and 5 tons per day, respectively. 

While economic growth is beneficial for the region, it presents a challenge to air quality improvement 

efforts as projected growth could offset the progress made in reducing VOC, NOx, SOx, and PM2.5 

emissions through adopted regulations from the South Coast AQMD and CARB. On September 27, 2019, 

the U.S. EPA and National Highway Traffic Safety Administration (NHTSA) published the “Safer Affordable 

Fuel-Efficient (SAFE) Vehicles Rule Part One: One National Program.” 20  The Part One Rule revokes 

California’s authority to set its own greenhouse gas emissions standards and set zero emission vehicle 

mandates in California. The SAFE Vehicle Rule Part One impacts some of the underlying assumptions in 

CARB’s EMFAC 2017 model, which was used to estimates emissions from on-road mobile in draftDraft 

Final 2022 AQMP. SAFE rule is expected to bring marginal increase for tailpipe emissions of NOx, 

hydrocarbons, carbon monoxide and particulate matter over the basin as a result of allowing additional 

gasoline fueled vehicle in the future.21. However, U.S. EPA rescinded its 2019 withdrawal, thus reinforcing 

the 2013 California's Advanced Clean Car (ACC) program waiver, which includes waiving preemption for 

California’s zero emission vehicle (ZEV) sales mandate and GHG emissions standard (87 FR 14332)22. 

Meeting the U.S. EPA’s current 2015 8-hour ozone standard of 70 ppb and other NAAQS will require 

continued emission reduction efforts with shared responsibility from all levels of government.   

 

20 84 FR 51310, https://www.govinfo.gov/app/details/FR-2019-09-27/2019-20672. 

21 https://ww3.arb.ca.gov/msei/emfac_off_model_adjustment_factors_final_draft.pdf. 

22 https://www.federalregister.gov/documents/2022/03/14/2022-05227/california-state-motor-vehicle-pollution-

control-standards-advanced-clean-car-program. 

https://www.govinfo.gov/app/details/FR-2019-09-27/2019-20672
https://ww3.arb.ca.gov/msei/emfac_off_model_adjustment_factors_final_draft.pdf
https://www.federalregister.gov/documents/2022/03/14/2022-05227/california-state-motor-vehicle-pollution-control-standards-advanced-clean-car-program
https://www.federalregister.gov/documents/2022/03/14/2022-05227/california-state-motor-vehicle-pollution-control-standards-advanced-clean-car-program
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TABLE 3-5 

GROWTH IMPACT TO 2037 EMISSIONS1 IN TONS PER DAY 

With Growth VOC NOx CO SOx PM2.5 

Point 25 17 22 87 8 

Area 223224 2324 7374 2 27 

Road Dust 0 0 0 0 12 

On-Road 3736 6137 360336 1 109 

Off-Road 10454 120106 1246492 5 34 

Total 389339 220184 1700923 1615 59 

No Growth VOC NOx CO SOx PM2.5 

Point 23 1617 21 87 7 

Area 194193 2324 8283 2 2524 

Road Dust 0 0 0 0 11 

On-Road 3534 4630 358320 1 9 

Off-Road 9148 10088 1056417 4 3 

Total 343299 185159 1517841 1514 54 

Impact of Growth VOC NOx CO SOx PM2.5 

Point 2 0 1 0 01 

Area 3031 0 -9 0 23 

Road Dust 0 0 0 0 1 

On-Road 12 157 216 0 10 

Off-Road 146 2018 18975 1 01 

TotalTotal2 4640 3525 18382 1 5 

1 Summary Planning Inventory 

2 Values are rounded to nearest integer and may not sum due to rounding 
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Top Ten Source Categories in 2018 and 2037 
The top ten source contributors to 2018 and 2037 summer planning emissions inventories for VOC, NOx, 

SOx and directly emitted PM2.5 for years 2018 and 2037 are shown in Figures 3-7 to 3-14 and briefly 

discussed in this section. While the RECLAIM program will not exist in 2037, emissions from former-

RECLAIM facilities are tracked separately and indicated where applicable to provide a clear comparison 

between 2018 and 2037. 

Figures 3-7 to 3-8 provide the top ten source categories for VOC emissions in 2018 and 2037. These top 

ten categories account for approximately 7774 and 7372 percent of the total VOC inventories in 2018 and 

2037, respectively. Consumer products and off-road equipment are the two highest-emitting categories 

in both years. Two of the top four categories are on-road mobile sources in the 2018 inventory, but no 

on-road sources rank in the top four categories in 2037. Additionally, light-duty trucks and medium-duty 

trucks are among top ten source categories in 2018 but drop out of the top ten in 2037. Decreasing 

contributions from on-road mobile sources reflect the effect of more stringent on-road standards in the 

future. Motorcycles and shipsShips and commercial boats (combination of ocean-going vessels and 

commercial harbor crafts) arecraft) is projected to enter the top ten categories in 2037 in a tie for ninth 

placebut does not appear in 2018 top 10 VOC emissions bar chart. Recreational boats are still among the 

top ten source categories in 2037 but drop from fifth place in 2018 to eighthninth place in 2037. 

 

107

70

29
23 22 18 14

13 13 11

0

30

60

90

120

150

V
O

C
 E

m
is

si
o

n
s 

(t
o

n
s/

d
ay

)



Draft Final 2022 AQMP      

3-38 

 

FIGURE 3-7 

TOP TEN EMITTER CATEGORIES FOR VOC IN 2018 

 (SUMMER PLANNING) 
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FIGURE 3-8 

TOP TEN EMITTER CATEGORIES FOR VOC IN 2037  

(SUMMER PLANNING) 

 

Figures 3-9 to 3-10 show the top ten categories for NOx emissions in base year 2018 and future attainment 

year 2037 with former-RECLAIM sources depicted in hatched areas. The top ten categories account for 89 

percent of the total NOx inventory in 2018 and 8979 percent and 9087 percent in 2037 when including 

and excluding former-RECLAIM sources in the source categories, respectively. Mobile source categories 

remain the predominant contributor to NOx emissions. Heavy-duty diesel trucks, off-road equipment, and 

ships and commercial boats are the top three emitters in both 2018 and 2037 (with or without former-

RECLAIM sources). Aircraft emission raise from the ninth place in 2018 (17 tons per day) to the second 

place in 2037 (28 tons per day). NOx RECLAIM is the only non-mobile category which appears in the top 

ten list in 2018. As emissions from mobile source categories decrease due to the on-going implementation 

of regulations and programs, non-mobile sources appeared in the top 10 list in 2037, which are residential 

fuel combustion, service and commercial (1.4 tons per day former-RECLAIM/9.910 tons per day total), and 

manufacturing and Industrial (1.67 tons per day former-RECLAIM/6.2 tons per day total) sources. 

Additionally, passenger cars drop from fifth place in 2018 to eightninth place in 2037. 
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FIGURE 3-9 

TOP TEN EMITTER CATEGORIES FOR NOx IN 2018 
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(SUMMER PLANNING) 

 

FIGURE 3-10 

TOP TEN EMITTER CATEGORIES FOR NOx IN 2037  

(SUMMER PLANNING, FORMER-RECLAIM PORTION OF EACH SOURCE CATEGORY IS SHOWN WITH 

HATCHED AREAS) 
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Figures 3-11 to 3-12 show the top source categories for SOx emissions in 2018 and 2037 with former-

RECLAIM sources depicted in hatched areas. As SOx emission levels are relatively low in the basin, only 

categories that emit more than 0.5 tons per day of SOx are ranked and listed. This includes six categories 

in 2018, including SOx RECLAIM, which remain the high emitting categories in 2037 with SOx-RECLAIM 

sources distributed across several categories (fuel combustion in petroleum refining sector, 

manufacturing and industrial, and petroleum refining). The top six categories represent approximately 85 

percent of total SOx inventory in 2018. The top seven categories represent 8184 percent of total SOx 

inventory in 2037, with former-RECLAIM sources contributing 3437 percent. Ships and commercial boats, 

and aircrafts remain in second and third places ofthe top sevenfour contributors to SOx emissions in the 

Basin; the top contributor in 2037 is petroleum refining (combustion) which is 100 percent attributed to 

former-RECLAIM. Among top seven emitter categories in 2037, 9584 percent of petroleum refining and 

2236 percent of manufacturing and industrial emissions are from former-RECLAIM sources. 
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FIGURE 3-11 

TOP EMITTER CATEGORIES FOR SOx 0.5 TONS PER DAY AND OVER IN 2018  

(SUMMER PLANNING) 
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FIGURE 3-12 

TOP EMITTER CATEGORIES FOR SOx 0.5 TONS PER DAY AND OVER IN 2037  

(SUMMER PLANNING, FORMER-RECLAIM PORTION OF EACH SOURCE CATEGORY IS SHOWN WITH 

HATCHED AREAS) 

 

Figures 3-13 to 3-14 show the top ten source categories for annual average directly emitted PM2.5 in 2018 

and 2037. The top ten 10 categories represent 7372 percent of the total directly emitted PM2.5 inventory 

in 2018 and 7475 percent in 2037. Commercial cooking, paved road dust, residential fuel combustion, 

passenger cars, as well as wood and construction and demolitionpaper source sectors are the top fourfive 

highest emitting categories in both 2018 and 2037. Compared with the 2016 AQMP, residential fuel 
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combustion ranks lower among the top PM2.5 source categories in both base year and future inventories 

due to updated activity data and emission factors. 
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FIGURE 3-13 

TOP TEN EMITTER CATEGORIES FOR DIRECTLY EMITTED PM2.5 IN 2018 (SUMMER PLANNING) 

(ANNUAL AVERAGE) 
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FIGURE 3-14 

TOP TEN EMITTER CATEGORIES FOR DIRECTLY EMITTED PM2.5 IN 2037 (SUMMER PLANNING 

 (ANNUAL AVERAGE) 
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• To attain the 2015 ozone standard, NOx emissions need to be reduced to 

62.860 tons per day by 2037. This represents a 71 67 percent reduction in 

NOx emissions over baseline levels. 

• NOx emissions from federally regulated sources alone will exceed the 

amount of NOx needed to attain by 50 42 percent. Without substantial 

action by the federal government the region will be unable to attain the 

standard. 

• The only viable pathway to achieve the required NOx reductions is through 

widespread adoption of zero emission technologies across all stationary 

and mobile sources. 

• The needed transformation to zero emission technologies will require 

significant public and private investments and continued innovation and 

advancement on technologies. 

• The control strategy includes innovative measures, such as residential and 

commercial building electrification, Facility-Based Mobile Source Measures, 

co-benefits from existing climate and energy efficiency programs, and 

incentives.  

• Meeting the standard will require that the U.S. EPA acts to address sources 

within their authority such as ships, trains, and trucks. 

• Implementation of the control strategy relies on additional regulations, 

accelerated deployment of available cleaner technologies, best 

management practices, and Clean Air Act section 182(e)(5) “black box” 

measures. 

Chapter 4 
Control Strategy  

and Implementation 
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Introduction  
The control strategy in the Draft Final 2022 Air Quality Management Plan (AQMP) provides the path to 
achieving emission reductions needed to meet the 2015 8-hour ozone NAAQS. Implementation of the 
2022 AQMP will be based on a series of control measures and strategies that vary by source type (i.e., 
stationary or mobile) as well as by pollutant (i.e., NOx or VOC). This chapter outlines the proposed control 
strategy and the adoption and implementation schedule for the 2022 AQMP to achieve the 2015 8-hour 
Ozoneozone standard in the Basin and the Coachella Valley.  

To meet the 2015 ozone standard, NOx emissions must be reduced by 157124 tons per day, or about 7167 
percent over baseline levels by 2037, and about 8283 percent below current levels. The preliminary 
baseline NOx emissions inventory is 220184 tons per day in 2037. This baseline reflects already adopted 
regulations and other controls currently in place. Meanwhile, the carrying capacity – the maximum 
amount of NOx in the atmosphere that results in attaining the standard – is approximately 6360 tons per 
day. The vast amount of NOx emission reductions needed to attain the standard poses a significant 
challenge. Traditional combustion controls and after controls will not be sufficient to achieve the level of 
NOx emission reduction needed for attainment. Instead, meeting the standard requires widespread 
adoption of zero emissions technologies where feasible, and the lowest emitting technologies where zero 
emission technologies are not feasible, across all emission sectors. Close collaboration with federal, State, 
and regional governments, businesses, and the public will be critical to tackling this challenge. Meeting 
the standard will also require that the federal government actsact to address sources that are subject to 
federal regulation and beyond the regulatory authority of the South Coast AQMD and California Air 
Resources Board (CARB). 

The Draft Final 2022 AQMP control strategy includes a variety of implementation approaches such as 
regulation, accelerated deployment of available cleaner technologies, best management practices, co-
benefits from existing programs (e.g., climate, energy efficiency), incentives, and CAA section 182(e)(5) 
“black box” measures. Additional demonstration and commercialization projects will be crucial to help 
deploy and reduce costs for zero emission and low NOx technologies. A key element of AQMP 
implementation will be private and public funding from several sources to help further the development 
and deployment of these advanced technologies. Many of the same technologies will address both air 
quality and climate goals, such as increased energy efficiency and a transition to cleaner fuels. The total 
required emission reductions, technology readiness, cost-effectiveness, and economic impacts are critical 
considerations in developing a comprehensive and integrated control strategy.  

Overall Strategy  
The most significant air quality challenge in the Basin, and the primary driver for the control strategy, is 
the significant amount of NOx emission reductions required to meet the standard by the required 
attainment date in, August 3 2038 – which requires the needed emission reductions to be in effect in 
2037.  
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The challenge associated with the amount of emission reductions to reach attainment is depicted in Figure 
4-1. The figure demonstrates the baseline reductions and strategy reductions required to reach 
attainment. The former is due to ongoing implementation of already adopted regulations and the latter 
represents reductions anticipated from the proposed control measures included in this chapter. 

 

 
 

FIGURE 4-1 
BASELINE NOX EMISSIONS INVENTORIES AND ADDITIONAL REDUCTIONS REQUIRED TO ATTAIN THE 70 

PPB STANDARD 
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Control Strategy  
South Coast AQMD staff have developed a comprehensive emission control strategy to achieve the 
necessary NOx emission reductions. The 2022 AQMP integrates a variety of control measures and 
implementation approaches in a cost-effective, feasible, and strategic fashion. Co-benefits from climate 
change programs and multi-pollutant management will likely produce concurrent benefits for ozone. 
Regional air quality modeling analysis indicates that significant NOx reductions with additional strategic, 
limited VOC reductions will result in the region attaining the 2015 ozone standard. The only viable 
pathway to achieve the standard requires a transformation to zero emissions technology where feasible 
across all sectors. This includes relying on the development of new, zero emission and ultra-low NOx 
technologies where advanced control technologies are not yet available or feasibleAir quality regulatory 
agencies have traditionally set policies and requirements that are performance-based. Such standards do 
not prescribe specific technologies or fuel usage provided the required level of emission control is 
achieved. This is a policy that the South Coast AQMD intends to continue. 

The 2022 AQMP relies on the development of new, zero emission and on ultra low NOx technologies 
where advanced zero emission control technologies are not yet available or feasible. CAA section 
182(e)(5) provides for reliance on the emission reductions from developing advanced technologies. These 
emission reductions are known as “black box” measures because the specific technologies or controls to 
achieve the emission reductions are not yet known. The rationale for allowing “black box” measures is 
that “extreme” ozone nonattainment areas have 20 years to attain the standard and, in that time, 
advanced technologies to achieve further emission reductions are presumed to become available. Control 
measures that rely on the development of new zero emission or low NOx technologies would utilize the 
flexibility provided by the Clean Air Act section 182(e)(5). 

South Coast AQMD staff developed control measure concepts from a number of sources, including the 
AQMP Advisory Group, AQMP Working Groups, AQMP Control Measures Workshop, Reasonably Available 
Control Technology (RACT)/Reasonable Available Control Measures (RACM) Analysis (see Appendix VI), 
input from members of public and South Coast AQMD staff, and proposals from previous AQMPs. Six 
specialized working groups also supported the development of the 2022 AQMP:  

1. Residential and Commercial Buildings Working Group;  
2. Aircraft Working Group;  
3. Ocean-Going Vessels Working Group;  
4. Construction and Industrial Equipment Working Group;  
5. Heavy-Duty Trucks Working Group; and  
6. Zero Emissions Infrastructure Working Group.  

Agendas and presentations for each working group meeting are available at the South Coast AQMD’s 
website.1,2 As part of the 2022 AQMP control measure development, the South Coast AQMD and CARB 

 

1 Residential and Commercial Buildings Working Group, http://www.aqmd.gov/home/air-quality/clean-air-
plans/air-quality-mgt-plan/2022-aqmp-residential-and-commercial-buildings-working-group. 

2 Mobile Source Working Groups, http://www.aqmd.gov/home/air-quality/clean-air-plans/air-quality-mgt-
plan/2022-aqmp-mobile-source-working-groups. 

http://www.aqmd.gov/home/air-quality/clean-air-plans/air-quality-mgt-plan/2022-aqmp-residential-and-commercial-buildings-working-group
http://www.aqmd.gov/home/air-quality/clean-air-plans/air-quality-mgt-plan/2022-aqmp-residential-and-commercial-buildings-working-group
http://www.aqmd.gov/home/air-quality/clean-air-plans/air-quality-mgt-plan/2022-aqmp-mobile-source-working-groups
http://www.aqmd.gov/home/air-quality/clean-air-plans/air-quality-mgt-plan/2022-aqmp-mobile-source-working-groups
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staff conducted a joint AQMP Control Measures Workshop on November 10, 2021 to solicit new control 
concepts and innovative ideas from industry experts, professional consultants, government specialists, 
environmental and community representatives, and other stakeholders.  

The South Coast AQMD, CARB, and Southern California Association of Governments (SCAG) play a role in 
developing and implementing measures to meet ozone standards. The overall control strategy in the Draft 
Final 2022 AQMP therefore consists of control measures developed by South Coast AQMD staff, measures 
developed by CARB as part of their Draft 2022 State SIP strategyStrategy, and measures provided by SCAG 
as part of their Regional Transportation Strategy and Transportation Control Measures. 

For each control measure, the estimated emission reductions and the cost-effectiveness are provided in 
the respective sections of the measures. These are initial estimates that will be refined during the 
implementation of the control measure. The control measures were developed accounting for technical 
and economic feasibility, as well as other factors, including ensuring that sources subject to different 
regulatory authorities achieved their fair share of emission reductions. Technological feasibility includes 
those technologies that may not be commercially available today, however, will be available upon 
implementation of the specific requirement that implements the control measure. Table 4-1 provides an 
overview of the criteria used in evaluating and selecting feasible control measures. The criteria are 
presented in alphabetical order.  
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TABLE 4-1 

CRITERIA FOR EVALUATING 2022 AQMP CONTROL MEASURES 

Criteria Description 

Cost-Effectiveness The cost of a control measure per reduction of emissions of a 
particular pollutant. The cost includes purchasing, installing, 
operating, and maintaining the control technology. 

Emission Reduction 
Potential 

The total amount of emissions that a control measure can reduce. 

Enforceability The ability to ensure compliance with a control measure. 

Legal Authority Ability of the South Coast AQMD or other adopting agency to legally 
implement the measure. 

Public Acceptability The likelihood that the public will approve or cooperate in the 
implementation of a control measure. 

Rate of Emission 
Reduction 

The time it will take for a control measure to reduce a certain amount 
of air pollution. 

Technological Feasibility The likelihood that the technology for a control measure is or will be 
available. 

Incentives and Funding 
Incentives and funding will continue to be a critical component in implementing the control strategies. 
Substantial funding will be needed for research, technology demonstration, infrastructure, and early 
deployment of the new technologies. In addition, regulations alone will not be sufficient to achieve the 
magnitude of emission reduction needed. Incentive funds will be required to accelerate the deployment 
of advanced zero emission and cleaner technologies and associated fueling infrastructure. Incentive 
funding can be used to help promote deployment of technologies for both stationary and mobile sources. 
For stationary sources, incentive funds can help promote the transformation to zero emission 
technologies for small commercial and residential combustion sources such as water heaters and 
furnaces. For mobile sources, incentive funds can facilitate the replacement of older, high-emitting 
vehicles and equipment with the cleanest vehicles and equipment commercially available. A key 
consideration in deployment of incentives will be to ensure that environmental justice (EJ) areas are able 
to access advanced technologies and also benefit from the transition to zero emission technologies. The 
South Coast AQMD will therefore seek to prioritize incentive funding in EJ areas and seek opportunities 
to expand funding to benefit the most disadvantaged communities.  

Close coordination with other agencies at federal, State and local levels will be necessary to achieve 
widespread adoption of clean technologies. It will be important to partner with entities beyond those 
typically involved with air quality planning. For example, fueling infrastructure must be significantly 
expanded to accelerate widespread adoption of zero emission vehicles and equipment and ultra-low 
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emission technology where zero emission is not feasible. Getting to the needed deployment of 
infrastructure will require cooperation and coordination at the State (e.g., California Energy Commission 
and Public Utilities Commission) and local level with assistance from federal agencies, where available.   

Federal Partnership 
Federal partnerships will also be critical to meet the standard considering the significant additional 
emission reductions that will be necessary from sources for which the South Coast AQMD has limited 
regulatory authority. For example, aircraft and ocean-going vessels (OGVs) that are primarily regulated at 
the federal and international level, are each projected to emit approximately 2728 and 31 tons per day, 
respectively, in 2037. Other such emission categories include locomotives, international and out-of-state 
trucks and pre-empted off-road equipment. The total emissions subject to federal and international 
authority are estimated to be 9284 tons per day in 2037 – about 2924 tons per day greater than the 
maximum amount of NOx that can still result in meeting the standard (see Figure 4-2). Given this, even if 
emissions from all sources subject to CARB and South Coast AQMD control were zero emissions, the region 
would fail to meet the 2015 ozone standard. The 2015 8-hour ozone standard will not be met absent 
significant action by the federal government to reduce emissions from sources subject to federal 
regulatory authority.   
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FIGURE 4-2 
NOX EMISSIONS IN 2037 FROM SOURCES UNDER FEDERAL AND INTERNATIONAL AUTHORITIES IN 

RELATION TO THE CARRYING CAPACITY FOR THE 2015 8-HOUR OZONE NAAQS 

 

The South Coast AQMD’s primary regulatory authority to control emissions is for stationary sources with 
only limited authority to control mobile sources. This presents a challenge since mobile sources – namely 
heavy-duty trucks, ships, airplanes, locomotives and construction equipment – account for overabout 80 
percent of NOx emissions. Meanwhile, stationary sources – such as power plants, refineries, and factories 
– are responsible for the remaining 1921 percent in 2037. It is impossible to discuss the challenge of 
mobile sources without examining the contribution of federal emission sources. More concerning is the 
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contribution of mobile sources under federal regulatory authority is growing. In 2018, these sources only 
accounted for 2528 percent of the NOx emissions, yet their contribution is expected to increase to 4246 
percent by 2037. The growing contribution of federal emission sources reflects aggressive action by CARB 
and the South Coast AQMD, while only modest actions have been taken by the U.S. EPA. 

Without clear action to address federal emission sources, the emission reduction burden is unfairly being 
shifted to stationary sources, most of which are already subject to the most stringent controls in the 
nation. Regardless, the control strategy includes additional reductions for stationary sources with greater 
emphasis on small commercial and residential sources as well as additional reductions on industrial 
sources. The South Coast AQMD will continue to use its available regulatory authority to further control 
mobile source emissions where federal or State actions do not meet regional needs and to ensure the 
effectiveness of State and federal measures. 

Chapter Overview 
The following sections discuss the control measures, SIP commitments, overall emission reductions, and 
implementation as outlined below: 

• The South Coast AQMD’s Proposed Strategy to attain the 2015 8-hour ozone standard. Appendix 
IV-A provides detailed descriptions of South Coast AQMD stationary source and mobile source 
control measures; 

• State and Federal Control Measures. Appendix IV-B provides detailed descriptions of the CARB 
Strategy; 

• SCAG’s Regional Transportation Strategy and Transportation Control Measures. Appendix IV-C 
provides detailed descriptions of the regional transportation strategy and control measures; 

• Contingency Measures;  

• SIP Emission ReductionReductions Commitment; 

• Overall Emission Reductions; and 

• Implementation of Proposed Control Strategy. 

South Coast AQMD Proposed 8-Hour Ozone Strategy 
Meeting the 2015 8-hour ozone standard by its statutory deadline in 2037 will require both continuation 
and acceleration of existing ozone reduction strategies, as well as deployment of new strategies. Proposed 
measures to reduce ozone include stationary and mobile source NOx reduction strategies, supplemented 
by limited, strategic VOC emission reductions. 

As discussed in a greater detail in Chapter 5, the carrying capacity – the maximum amount of NOx in the 
atmosphere that still allows for attainment of the standard – is approximately 6360 tons per day of NOx 
emissions. Relative to a 2037 baseline inventory of 220184 tons per day, NOx emissions must be reduced 
by approximately 7167 percent to attain the standard. Baseline NOx emissions for stationary point and 
area sources in the Basin are projected to be 3941 tons per day in 2037, which is approximately two-thirds 
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of the carrying capacity. While stationary sources within the South Coast AQMD are already subject to 
some of the most stringent regulations in the country, additional reductions will still be needed in this 
sector to get down to the 6360 tons per day NOx carrying capacity.  

The South Coast AQMD’s proposed ozone control measures are comprised of stationary and mobile 
source measures. Stationary source categories include: residential, commercial and large equipment. Each 
of these groupsgroup accounts for approximately one third of the entire stationary source inventory (see 
Figure 4-3). The control measures that cover stationary sources include traditional NOx controls, 
recognizing co-benefits from climate programs, incentives, limited, strategic VOC measures, and others. 
Stationary combustion sources can be replaced with new, lower or zero emission technologies, including 
low NOx or ultra-low NOx equipment and fuel cells for, but not limited to, combined heat and power 
(CHP). Electrification of equipment is another way to achieve substantial NOx emission reductions, 
especially when combined with renewable, non-combustion power generation. For residential and 
commercial water and space heating equipment, zero emission technologies are currently available as 
discussed in control measures R-CMB-01, R-CMB-02, C-CMB-01, and C-CMB-02. 
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FIGURE 4-3 

STATIONARY SOURCE NOX EMISSIONS IN 2037 

 

Substantial emission reductions will also be required from mobile sources to meet the standard. Mobile 
sources will account for overabout 80 percent of regional NOx emissions in 2037, or around 300240 
percent of the carrying capacity. Therefore, mobile source controls must be a significant part of the control 
strategy.  

South Coast AQMD’s mobile source measures are categorized into fivefour broad categories:  

• Emission Growth Management addresses emission reductions from new or redevelopment 
projects by working with developers and local land use agencies on actions that mitigate 
emissions from affected projects;  
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• Facility Based mobile sources generate emissions from mobile source activity at locations such as 
the ports, railyards, or intermodal facilities;  

• On-road and Off-road Mobile Sources focuses on, respectively, light, medium, and heavy-duty 
vehicles operating in the region, and equipment use in both construction and operational 
activities at industrial sites;  

• Incentives fund a variety of sources to encourage early deployment of cleaner technologies; and  

• Other consider wildfire prevention and enhanced public outreach and education.  

As shown in Figure 4-4, the on-road heavy-duty truck category isships and commercial boats are projected 
to be the single largest contributor to regional NOx emissions in 2037. Off, which comprise 20 percent of 
the total baseline emission in 2037. Aircraft, off-road equipment, marine vessels, aircraftheavy-duty diesel 
trucks, and locomotives are also substantial sources of NOx emissions in the Basin. There are both 
currently available and emerging advanced technologies for trucks, locomotives, and cargo handling 
equipment with the potential to achieve zero emission and low NOx emission levels. These technologies 
include ultra-low NOx engines, hybrid-electric, battery-electric, fuel cell-electric, and hydrogen fuel cell 
on-road vehicle technologies. Next generation hybrids can also serve long-term needs while providing 
additional fuel diversity. These could include, for example, natural gas-electric hybrid technologies for on-
road and other applications, particularly if coupled with improved after-treatment technologies. 
Alternative fuels such as natural gas have historically helped the region make progress toward attaining 
air quality standards and are generally cleaner than conventional fuels such as gasoline and diesel. Given 
the region’s need to attain air quality standards in a time frame much shorter than 2037, alternative fuels 
will continue to play a major role in emission reductions especially for the near future to meet air quality 
standards with earlier attainment deadlines.  
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FIGURE 4-4 
TOP 10 NOX EMISSIONS CATEGORIES AND CORRESPONDING NOX EMISSIONS (TONS PER DAY) IN 2037 

IN THE SOUTH COAST AIR BASIN  
(SOURCE: 2022 AQMP SUMMER PLANNING INVENTORY); FORMER-RECLAIM PORTION OF EACH 

SOURCE CATEGORY IS SHOWN WITH HATCHED AREAS) 
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Given the substantial contribution of NOx emissions from heavy-duty trucks, more stringent federal 
engine standards will be crucial for attainment. While California has established State-based emission 
standards for heavy-duty trucks, these standards have limited reach over trucks that are registered out-
of-state. The South Coast AQMD along with other air agencies petitioned the U.S. EPA to revise the federal 
heavy-duty truck standard in 2016.3 The U.S. EPA estimates finalizing the proposed standards by the end 
of calendar year 2022, which would make the revised standards effective for model year 2027 and later 
vehicles. While the level of the final standard is currently unknown, preliminary analysis indicates that 
even the most stringent option proposed by the U.S. EPA will not provide the same level of emission 
reductions that would be achieved if the U.S. EPA adopted standards equivalent to the NOx standard (0.02 
g/bhp-hr) in California’s Omnibus rule. We therefore anticipate that additional action will be necessary to 
reduce emissions from heavy-duty trucks. 

In addition to the defined control measures, emission reductions associated with further deployment of 
cleaner technologies will be necessary to meet the standard. As previously discussed, section 182(e)(5) of 
the CAA provides additional flexibilities for areas classified as “extreme” nonattainment for ozone, 
allowing reliance on the future deployment of advanced technologies that have not yet been developed 
or commercialized.  

The 2016 AQMP relied heavily on these “black box” commitments in the attainment strategy for the 1997 
and 2008 8-hour ozone standards. In the 2016 AQMP, the 2031 baseline NOx emissions were 214 tons 
per day and the carrying capacity was 96 tons per day, indicating that the “black box” accounted for over 
80 percent of the required reductions. Compared to the magnitude of black box relied upon in the 
previous AQMP, only 3 tons per day of NOx reductions is assumed in the stationary source category in the 
2022 AQMP. Additionally, the zero and low NOx emission technologies for stationary sources and some 
heavy-duty mobile sources needed for attaining the 2015 ozone standard are not fully evolved, so. As a 
result, reliance on section 182(e)(5) measures needs be maintained to provide flexibility and time for the 
development of new technology and improvement of existing technologies.  

South Coast AQMD staff believes that a combination of strong regulatory actions and voluntary 
approaches using incentive funds for cleaner vehicles is the most effective means of achieving the needed 
emission reductions. In some cases, the incentive approach is the only way to address those sources 
currently without legal mandates to reduce emissions or beyond the reach of the South Coast AQMD 
authority. Other voluntary incentive programs, such as the Carl Moyer Program, provide a means to 
accelerate fleet turnover of outdated equipment to the cleanest commercially available equipment in a 
way that complements regulations. Incentive funds also play a key role in developing, demonstrating, and 
deploying new technologies, and significant additional investment will be needed to develop and deploy 
the advanced technologies needed to attain the standard at scale. 

Voluntary agreements can also provide an avenue for emission reductions. For example, the South Coast 
AQMD reached agreements with the five major commercial airports in the Basin to reduce emissions from 
their operations. Each airport signed a Memorandum of Understanding (MOU) with the South Coast 

 

3 South Coast AQMD filed a petition asking U.S. EPA consider adoption of a standard at 0.02 g/bhp-hr, 90 percent 
lower than the current standard. In March 2022 the U.S. EPA proposed a suite of potential revised heavy-duty 
emission standards, ranging from 0.02 g/bhp-hr to 0.05 g/bhp-hr.  
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AQMD with enforceable commitments to implement a variety of measures to reduce emissions from 
ground support equipment, shuttle buses, and heavy-duty trucks.4 This type of agreement is another way 
to achieve emission reductions outside of traditional regulatory approaches. Adopting a plan with 
sufficient measures to attain the ozone air quality standard is required under federal law. While the 
transition to cleaner technologies will be expensive, the public health benefits associated with meeting 
the standard will be substantial. There will also be significant co-benefits from related reductions in 
greenhouse gas (GHG) emissions, resulting in significant climate change benefits. By transitioning to 
cleaner transportation technologies, NOx emissions from transportation sources will be reduced, 
subsequently resulting in improved air quality, lower health risk across the region, and reductions in toxic 
risk and GHGs along goods-movement corridors. Failure to meet air quality standards would not only have 
negative public health consequences, but could also risk imposing adverse economic impacts on the 
region due to potential federal sanctions. 

South Coast AQMD Proposed Stationary Source 8-Hour Ozone 
Measures 
A control measure is a set of specific technologies and methods identified for potential implementation 
to reduce emissions to attain an air quality standard. The proposed stationary source ozone measures are 
designed to assist to attain the 2015 8-hour ozone standard primarily through NOx emission reductions 
with limited strategic VOC reductions. Co-benefits from GHG emissions reduction policies and other 
measures are included as well.  

The NOx measures are further divided to three groups based on the scale of combustion equipment, 
which are Residential Combustion Sources (R-CMB), Commercial Combustion Sources (C-CMB), and Large 
Combustion Sources (L-CMB). Measures pursuing co-benefits from Energy and Climate Change Programs 
are grouped as ECC. VOC measures include Petroleum Operations and Fugitive VOC Emissions (FUG), 
Coatings and Solvents (CTS), Compliance Flexibility Programs (FLX), and Biogenic Sources (BIO). There are 
other measures such as Multiple Component Sources (MCS) and Public Outreach (FLX).  

In the 2022 AQMP, the South Coast AQMD is proposing a total of 4849 control measures. Out of the 4849 
proposed control measures, 3031 target reductions from stationary sources. South Coast AQMD’s control 
measures focus on stationary sources as that is the area where South Coast has the strongest regulatory 
authority. The majority of these measures are anticipated to be developed in the next several years and 
implemented prior to 2037. 

Table 4-2 provides a list of the South Coast AQMD proposed ozone measures for stationary sources along 
with anticipated emission reductions in 2032 and 2037. The following sections provide a brief description 

 

4 Due to the different emissions inventory versions used in the draft AQMP and the draft SIP strategy, the 
reductions indicated in this section do not match with the mobile source reductions reflected in the attainment 
demonstration. In addition, HD I/M and SORE which were adopted in December 2021 were treated as baseline 
reductions in the draft SIP strategy, while they were considered as strategy reductions in the draft AQMP. The 
discrepancy will be resolved in the final version AQMP and SIP strategy. 
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of the proposed stationary source ozone measures. Detailed descriptions of the measures are provided in 
Appendix IV-A.  
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TABLE 4-2 

SOUTH COAST AQMD PROPOSED STATIONARY SOURCE 8-HOUR OZONE MEASURES  

Number Title [Pollutant] 

Emission 
Reductions (tpd) 

(tons per day)  
(2032/2037) 

South Coast AQMD Stationary Source NOx Measures: 
Residential Combustion Source Measures: 

R-CMB-
0101a 

Emission Reductions from Replacement with Zero Emission or Low 
NOx Appliances - Residential Water Heating [NOx] 

0.48 0.46/ 
1.291.25 

R-CMB-
0202a 

Emission Reductions from Replacement with Zero Emission or Low 
NOx Appliances - Residential Space Heating [NOx] 

0.45 0.44/ 
1.201.17 

R-CMB-03 Emissions Reductions from Residential Cooking Devices [NOx] 0.300.29 / 
0.810.79 

R-CMB-04 Emission Reductions from Replacement with Zero Emission or Low 
NOx Appliances - Residential Other Combustion Sources [NOx] 

1.171.15 / 
3.133.09 

 Total Residential Combustion Source Reductions 2.42.34 / 6.436.30 
Commercial Combustion Source Measures: 

C-CMB-
0101a 

Emission Reductions from Replacement with Zero Emission or Low 
NOx Appliances - Commercial Water Heating [NOx] 

0.04 / 0.25 

C-CMB-
0202a 

Emission Reductions from Replacement with Zero Emission or Low 
NOx Appliances - Commercial Space Heating [NOx] 

0.04 / 0.21 

C-CMB-03 Emission Reductions from Commercial Cooking Devices [NOx] 0.21 / 0.620.64 
C-CMB-04 Emission Reductions from Small Internal Combustion Engines [NOx] 0 / 2.12.25 
C-CMB-05 NOx Reductions from Small Miscellaneous Commercial Combustion 

Equipment (Non-Permitted) [NOx] 
0 / 4.245.14 

 Total Commercial Combustion Source Reductions 0.29 / 7.428.49 
Large Combustion Source Measures: 
L-CMB-01 NOx Reductions from RECLAIM Facilities [NOx] 0 / 0.280.31 
L-CMB-02 Reductions from Boilers and Process Heaters (Permitted) [NOx] 0 / 0.50.45 
L-CMB-03 NOx Emission Reductions from Permitted Non-Emergency Internal 

Combustion Engines [NOx] 
0 / 0.310.34 

L-CMB-04 Emission Reductions from Emergency Standby Engines (Permitted) 
[NOx, VOCs] 

0.0 / 2.02.04 

L-CMB-05 NOx Emission Reductions from Large Turbines [NOx] 0 / 0.060.07 
L-CMB-06 NOx Emission Reductions from Electricity Generating Facilities [NOx] 0.09 / 0.620.91 
L-CMB-07 Emission Reductions from Petroleum Refineries [NOx] 0 / 0.770.89 
L-CMB-08 NOx Emission Reductions from Combustion Equipment at Landfills 

and Publicly Owned Treatment Works [NOx] 
0 / 0.33 

L-CMB-09 NOx Reductions from Incinerators [NOx] 0 / 0.890.90 
L-CMB-10 NOx Reductions from Miscellaneous Permitted Equipment [NOx] 0 / 1.161.01 

 Total Large Combustion Source Reductions 0.09 / 6.927.28 
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TABLE 4-2 (CONTINUED) 

SOUTH COAST AQMD PROPOSED STATIONARY SOURCE 8-HOUR OZONE MEASURES  

Number Title [Pollutant] 

Emission 
Reductions (tpd) 

(tons per day)  
(2032/2037) 

South Coast AQMD Co-Benefits from Energy and Climate Change Programs Measures: 
ECC-01 Co-Benefits from Existing and Future Greenhouse Gas Programs, 

Policies, and Incentives [NOx] 
TBD / TBDb 

ECC-02 Co-Benefits from Existing and Future Residential and Commercial 
Building Energy Efficiency Measures [NOx, VOCs] 

TBD / TBD 

ECC-03 Additional Enhancements in Reducing Existing Residential Building 
Energy Use [NOx, VOCs] 

TBD / TBD 

South Coast AQMD Stationary Source VOC Measures: 
FUG-01 Improved Leak Detection and Repair [VOCs] 0.6 / 0.6 
FUG-02 Emission Reductions from Industrial Cooling Towers [VOCs] TBD / TBD 
CTS-01 Further Emission Reductions from Coatings, Solvents, Adhesives, 

and Lubricants [VOCs] 
0.5 / 0.5 

FLX-02 Stationary Source VOC Incentives [VOCs] TBD / TBD 
BIO-01 Assessing Emissions from Urban Vegetation [VOCs] TBD / TBD 

L-CMB-04c Emission Reductions from Emergency Standby Engines (Permitted) 
[NOx, VOCs] 

0.0 / 0.1 

 Total Stationary Source VOC Reductions 1.1 / 1.2 
South Coast AQMD Stationary Source Other Measures: 

MCS-01 Application of All Feasible Measures [All Pollutants] TBD / TBD 
MCS-02 Wildfire Prevention [NOx, PM] N/A / N/AAd 
FLX-01 Improved Education and Public Outreach [All Pollutants] N/A / N/A 

a  will be used to assist CARB’s control measure, Zero-Emission Standard for Space and Water Heaters included in the 2022 
State SIP 

b TBD are reductions to be determined once the measure is further evaluated, the technical assessment is complete, and 
inventories and cost-effective control approaches are identified, and are not relied upon for attainment demonstration 
purposes. 

c This is a NOx control measure with co-benefits of VOC reductions.a 
d N/A are reductions that cannot be quantified due to the nature of the measure (e.g., outreach) or if the measure is designed 

to ensure reductions that have been assumed to occur will in fact occur. 
b TBD are reductions to be determined once the measure is further evaluated, the technical assessment is complete, and 

inventories and cost-effective control approaches are identified, and are not relied upon for attainment demonstration 
purposes. 

c This is a NOx control measure with co-benefits of VOC reductions. 
 

South Coast AQMD Stationary Source NOx Measures 
Residential Combustion Source Measures 

There are four stationary source measures aiming to reduce NOx emissions from residential combustion 
equipment: 
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• R-CMB-01: Emission Reductions from Replacement with Zero Emission or Low NOx Appliances – 
Residential Water Heating 

• R-CMB-02: Emission Reductions from Replacement with Zero Emission or Low NOx Appliances – 
Residential Space Heating 

• R-CMB-03: Emissions Reductions from Residential Cooking Devices 
• R-CMB-04: Emission Reductions from Replacement with Zero Emission or Low NOx Appliances – 

Residential Other Combustion Sources 

R-CMB-01: EMISSION REDUCTIONS FROM REPLACEMENT WITH ZERO EMISSION OR LOW NOX 
APPLIANCES – RESIDENTIAL WATER HEATING: This control measure seeks to reduce NOx emissions from 
residential building water heating sources that are subject to Rule 1121 – Control of Oxides of Nitrogen 
(NOx) from Residential Type, Natural Gas-Fired Water Heaters. The measure proposes to: (1) develop a 
rule to require zero emission water heating units for installations in both new and existing residences; and 
(2) allow low NOx technologies as a transitional alternative when installing a zero emission unit is 
determined to be infeasible (e.g., colder climate zones, or architecture design obstacles). This control 
measure would include incentive funds to facilitate the transition to zero emission technologies and 
promote further emission reductions earlier than required. A primary zero emission residential water 
heating technology is currently available with the all-electric heat pump water heater.  

R-CMB-02: EMISSION REDUCTIONS FROM REPLACEMENT WITH ZERO EMISSION OR LOW NOX 
APPLIANCES – RESIDENTIAL SPACE HEATING: This control measure seeks to reduce NOx emissions from 
residential space heating sources regulated by Rule 1111 – Reduction of NOx Emissions from Natural-Gas-
Fired, Fan-Type Central Furnaces. The measure proposes to: (1) develop a rule to require zero emission 
space heating units for installations in both new and existing residences; and (2) allowing low NOx 
technologies as a transitional alternative when installing a zero emission unit is determined to be 
infeasible. This control measure would also provide incentive funds to facilitate adoption of zero emission 
technologies that would promote further emission reductions earlier than required.  

R-CMB-03: EMISSIONS REDUCTIONS FROM RESIDENTIAL COOKING DEVICES: This control measure seeks 
to reduce NOx emissions from residential cooking devices including stoves, ovens, griddles, broilers, and 
others in new and existing buildings. Replacing gas burners with electric cooking devices, induction 
cooktops, or low NOx gas burner technologies will reduce NOx emissions. NOx reductions will be pursued 
through a combination of regulatory approaches and incentive programs. Proposed method of control 
consists of two steps: step one includes a technology assessment of emissions testing of various cooking 
devices to establish emissions rates. Once emissions rates are defined, step two supports future rule 
development and incentive programs. The rule would apply to manufacturers, distributors, and installers 
establishing emission limits. The incentive programs would provide funds to encourage and promote 
adoption of zero and low NOx emission technologies.  

R-CMB-04: EMISSION REDUCTIONS FROM REPLACEMENT WITH ZERO EMISSION OR LOW NOX 
APPLIANCES – RESIDENTIAL OTHER COMBUSTION SOURCES: This control measure seeks to reduce NOx 
emissions from residential combustion sources that are not water heating (See R-CMB-01), space heating 
(See R-CMB-02) and cooking equipment (See R-CMB-03). R-CMB-04 sources are miscellaneous, but 
primarily comprised of natural gas and liquified petroleum gas (LPG) fired swimming pool heaters, laundry 
dryers, and barbecue grills. The measure proposes to: (1) develop a rule to require zero emission 
technologies for some emission sources in both new and existing residences; and (2) allow low NOx 
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technologies as an alternative for the rest of emission sources. Mitigation fees may be required for certain 
lower NOx technology applications which will be evaluated during the future rulemaking process. During 
the rulemaking, staff will assess the universe of equipment. Incentive funds will be considered to facilitate 
adoption of zero emission technologies that would promote further emission reductions earlier than 
required. Commercial Combustion Source Measures 

There are five stationary source measures aiming to reduce NOx emissions from commercial combustion 
equipment:  

• C-CMB-01: Emission Reductions from Replacement with Zero Emission or Low NOx Appliances – 
Commercial Water Heating; 

• C-CMB-02: Emission Reductions from Replacement with Zero Emission or Low NOx Appliances – 
Commercial Space Heating; 

• C-CMB-03: Emission Reductions from Commercial Cooking Devices; 
• C-CMB-04: Emission Reductions from Small Internal Combustion Engines; and 
• C-CMB-05: NOx Reductions from Small Miscellaneous Commercial Combustion Equipment (Non-

Permitted). 

C-CMB-01: EMISSION REDUCTIONS FROM REPLACEMENT WITH ZERO EMISSION OR LOW NOX 
APPLIANCES – COMMERCIAL WATER HEATING: This control measure seeks to reduce NOx emissions from 
commercial building water heating sources that are subject to Rule 1146.2 – Emissions of Oxides of 
Nitrogen from Large Water Heaters and Small Boilers and Process Heaters. The measure proposes to: (1) 
develop a rule to require zero emission commercial water heating units for installations in both new and 
existing buildings; and (2) allow low NOx technologies as a transitional alternative when installing a zero 
emission unit is determined to be infeasible. This control measure would also provide incentive funds to 
facilitate adoption of zero emission technologies that would promote further emission reductions earlier 
than required.  

C-CMB-02: EMISSION REDUCTIONS FROM REPLACEMENT WITH ZERO EMISSION OR LOW NOX 
APPLIANCES – COMMERCIAL SPACE HEATING: This control measure seeks to reduce NOx emissions from 
commercial building space heating sources. (i.e., forced air furnaces) with a rated heat input capacity 
between 175,000 and 2,000,000 BTU per hour. Those sources are currently not subject to the South Coast 
AQMD NOx rules. The measure proposes to: (1) develop rules to require zero emission commercial space 
heating units for installations in both new and existing buildings; and (2) allow low NOx technologies as a 
transitional alternative when installing a zero emission unit is determined to be infeasible. This control 
measure would also provide incentive funds to facilitate adoption of zero emission technologies that 
would promote further emission reductions earlier than required. Heat pumps have been broadly applied 
in commercial applications as the primary zero emission technology.  

C-CMB-03: EMISSION REDUCTIONS FROM COMMERCIAL COOKING DEVICES: This control measure seeks 
to reduce NOx emissions from commercial cooking devices including stoves, ovens, griddles, broilers, and 
others in new and existing buildings. Replacing gas burners with electric cooking devices, induction 
cooktops, or low NOx gas burner technologies will reduce NOx emissions. NOx reductions will be pursued 
through a combination of regulatory approaches and incentive programs. Proposed method of control 
consists of two steps: step one includes a technology assessment of emissions testing of various cooking 
devices to establish emissions rates. Once emissions rates are defined, step two supports future rule 
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development and incentive programs. The rule will apply to manufacturers, distributors, and installers 
establishing emission limits. The incentive programs would provide funds to encourage and promote 
adoption of zero and low NOx emission technologies. 

C-CMB-04: EMISSION REDUCTIONS FROM SMALL INTERNAL COMBUSTION ENGINES: This control 
measure seeks to reduce NOx emissions from non-permitted engines rated 50 brake horsepower or 
below. Such engines may be used in generators, pumps, or air compressors. Operators of these engines 
can include private residences or business and governmental entities. Because these small engines are 
not subject to South Coast AQMD regulations, approaches to reducing emissions will focus on education 
and outreach and incentive programs to encourage consumers to purchase zero emission technologies. 
Improved technologies and resulting cost reductions are anticipated to ease the transition towards zero 
emission alternative technologies. 

C-CMB-05: NOX REDUCTIONS FROM SMALL MISCELLANEOUS COMMERCIAL COMBUSTION EQUIPMENT 
(NON-PERMITTED): This control measure seeks to reduce NOx emissions by replacing combustion 
with zero and low NOx emission technologies on miscellaneous unpermitted combustion equipment. 
Such equipment includes ovens, furnaces, dryers, and other fuel combustion equipment too small to 
require a permit. Zero emission technologies, including electrification will be used where and when 
technically feasible and cost-effective. This control measure will develop rules to require zero and low 
NOx emission technologies at point-of-sale, establish incentive programs to facilitate adoption of cleaner 
technologies, and reassess permit and source specific exemption thresholds. 

Large Combustion Source Measures  
In the large combustion sources category, there are 10 proposed NOx control measures:  

• L-CMB-01: NOx Reductions for RECLAIM Facilities 
• L-CMB-02: Reductions from Boilers and Process Heaters (Permitted) 
• L-CMB-03: NOx Emission Reductions from Permitted Non-Emergency Internal Combustion 

Engines 
• L-CMB-04: Emission Reductions from Emergency Standby Engines (Permitted) 
• L-CMB-05: NOx Emission Reductions from Large Turbines 
• L-CMB-06: NOx Emission Reductions from Electricity Generating Facilities 
• L-CMB-07: Emission Reductions from Petroleum Refineries 
• L-CMB-08: NOx Emission Reductions from Combustion Equipment at Landfills and Publicly Owned 

Treatment Works 
• L-CMB-09: NOx Reductions from Incinerators 
• L-CMB-10: NOx Reductions from Miscellaneous Permitted Equipment 

L-CMB-01: NOX REDUCTIONS FOR RECLAIM FACILITIES: This control measure reduces NOx emissions by 
transitioning NOx RECLAIM facilities to a command-and-control regulatory structure requiring BARCT level 
controls. Source categories covered by this control measure include metal melting and heating furnaces, 
food ovens, and nitric acid tanks. The following rules would implement this control measure: Proposed 
Rule 1147.2 – NOx Reductions from Metal Melting and Heating Furnaces (PR 1147.2); Proposed Amended 
Rule 1153.1 – Emissions of Oxides of Nitrogen from Commercial Food Ovens (PAR 1153.1); and Proposed 
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Rule 1159.1 – Control of NOx Emissions from Nitric Acid Tanks (PR 1159.1). Staff is proposing to evaluate 
a variety of different NOx control technologies depending on the type of NOx source.  

L-CMB-02: REDUCTIONS FROM BOILERS AND PROCESS HEATERS (PERMITTED): This control measure 
reduces NOx emissions by replacing or retrofitting boilers and process heaters used in industrial, 
institutional, and commercial operations with zero and low NOx emission technologies. It would apply to 
units with a rated heat input greater than or equal to 2 million BTU per hour. Boilers and process heaters 
used in industrial, institutional, and commercial operations with a rated heat input greater than or equal 
to 2 million BTU per hour are currently regulated under Rules 1146 and 1146.1. This control measure will 
establish rules to set standards for new equipment, replacements, or retrofits of boilers and process 
heaters. 

L-CMB-03: NOX EMISSION REDUCTIONS FROM PERMITTED NON-EMERGENCY INTERNAL COMBUSTION 
ENGINES: This control measure targets emission reductions from permitted non-emergency internal 
combustion engines rated over 50 bhp regulated by Rule 1110.2 – Emissions from Gaseous- and Liquid-
Fueled Engines. It proposes to transition, older, higher-emitting engines in the RECLAIM program to newer 
technology that can meet the NOx emission limits set forth in Rule 1110.2. Low NOx and zero emission 
technologies may be available in the future and will be evaluated to determine feasibility of 
implementation.  

L-CMB-04: EMISSION REDUCTIONS FROM EMERGENCY STANDBY ENGINES (PERMITTED): This control 
measure seeks reductions of NOx emissions from emergency standby engines rated over 50 brake 
horsepower. Over 12,000 internal combustion engines are permitted for emergency standby power in the 
South Coast AQMD, however due to the essential nature, limited operations of these engines, and high 
replacement costs, multiple approaches are proposed to reduce emissions from this source category. The 
approaches involve an education and outreach program to encourage the transition to zero- emission 
technologies. Regulatory strategies include replacing older, higher emitting engines with cleaner engines 
or with alternative technologies, requiring the use of lower emission fuels, and a future prohibition of the 
use of Internal Combustion Engines for emergency backup power. As alternative technologies mature and 
new technologies emerge, the South Coast AQMD will undertake rulemaking to maximize emission 
reductions utilizing zero emission equipment where cost-effective and feasible and low NOx emission 
equipment in all other applications. 

L-CMB-05: NOX EMISSION REDUCTIONS FROM LARGE TURBINES: This control measure aims to reduce 
NOx from turbines in the South Coast AQMD subject to Rule 1134 – Emissions of Oxides of Nitrogen from 
Stationary Gas Turbines (Rule 1134). Fuel cells and electrification are ways to shift away from combustion 
sources generating NOx emissions wherever feasible. As older higher emitting turbines reach the end of 
their equipment life it is expected that some facilities will opt to replace turbines with fuel cells or electrify 
facility operations.  

L-CMB-06: NOX EMISSION REDUCTIONS FROM ELECTRICITY GENERATING FACILITIES: This control 
measure reduces NOx emissions from electric generating units regulated by Rule 1135 – Emissions of 
Oxides of Nitrogen from Electricity Generating Facilities (Rule 1135). This measure proposes to develop a 
rule to implement low NOx and zero emission technologies at electricity generating facilities. The target 
of this approach is to replace boiler units with lower-emitting turbines, implement zero emission 
technologies such as fuel cells or electrification for 10 percent of gas-fired sources and other lower NOx 
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emission technologies for the rest of gas-fired sources, and require stricter emission requirements from 
diesel internal combustion engines.  

L-CMB-07: EMISSION REDUCTIONS FROM PETROLEUM REFINERIES: The goal of this measure is to assess 
and identify potential actions to further reduce NOx emissions by 20 percent for large refinery heaters 
and boilers with a maximum rated heat input of 40 MMBtu/hour. This would be accomplished by 
developing a rule requiring a lower NOx concentration limit of 2 ppm. South Coast AQMD staff identified 
three potential technological approaches to further reduce emissions for the large heaters and boilers 
category. The three approaches include next-generation ultra-low NOx burners, advanced SCR, and 
transition to zero emission technology. 

L-CMB-08: NOX EMISSION REDUCTIONS FROM COMBUSTION EQUIPMENT AT LANDFILLS AND PUBLICLY 
OWNED TREATMENT WORKS: This control measure aims to reduce NOx emissions through a regulatory 
approach. The source categories for this control measure are biogas fueled combustion equipment – 
specifically boilers, turbines, and engines – regulated by Rule 1150.3 – Emissions of Oxides of Nitrogen 
from Combustion Equipment at Landfills (Rule 1150.3) and Rule 1179.1 – Emission Reductions from 
Combustion Equipment at Publicly Owned Treatment Works Facilities (Rule 1179.1).  

L-CMB-09: NOX REDUCTIONS FROM INCINERATORS: This control measure seeks emission reductions of 
NOx by replacing or retrofitting incinerators and other combustion equipment associated with 
incinerators with zero and low NOx emission technologies. Incinerators are used to burn waste material 
at high temperatures until reduced to ash. This control measure will achieve reductions by developing a 
rule, and implementation of low NOx burner systems or ultra-low NOx burner systems. 

L-CMB-10: NOX REDUCTIONS FROM MISCELLANEOUS PERMITTED EQUIPMENT: The goal of this measure 
is to assess and identify potential actions to further reduce NOx emissions associated with miscellaneous 
permitted equipment located in the South Coast AQMD jurisdiction. South Coast AQMD staff will convene 
a stakeholder working group to discuss and identify actions or approaches to further reduce NOx 
emissions from these sources. Miscellaneous permitted equipment is regulated under Rule 1147 – NOx 
Reductions from Miscellaneous Sources with NOx emission limits depending on equipment category.  

South Coast AQMD Co-Benefits from Energy and Climate Change Programs 
Measures 
There are three energy and climate change programs co-benefit measures as listed below: 

• ECC-01: Co-Benefits from Existing and Future Greenhouse Gas Programs, Policies, and Incentives; 
• ECC-02: Co-Benefits from Existing and Future Residential and Commercial Building Energy 

Efficiency Measures; and 
• ECC-03: Additional Enhancements in Reducing Existing Residential Building Energy Use. 

ECC-01: CO-BENEFITS FROM EXISTING AND FUTURE GREENHOUSE GAS PROGRAMS, POLICIES, AND 
INCENTIVES:  This control measure seeks to quantify and take credit for the criteria pollutant co-benefits 
associated with programs to reduce GHG emissions. The processes that emit criteria pollutants and their 
precursors also typically emit GHGs. Mandates and programs that reduce GHG emissions will therefore 
also reduce criteria pollutant emissions. Significant efforts are currently being planned and implemented 
to reduce GHG emissions under State programs such as California Governor Executive Order B-55-18 and 
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SB 100 (California Renewables Portfolio Standard Program: Emissions of Greenhouse Gases), which 
established reduction goals for 2030, 2045, and 2050.  

ECC-02: CO-BENEFITS FROM EXISTING AND FUTURE RESIDENTIAL AND COMMERCIAL BUILDING ENERGY 
EFFICIENCY MEASURES: This control measure seeks to quantify and take credit for criteria pollutant co-
benefits resulting from the implementation of energy efficiency mandates such as California’s Title 24 
program. In addition, there are multiple programs that provide incentives, rebates, and loans for 
residential and commercial building efficiency projects. Improvements in weatherization and other 
efficiency measures provide emission reductions through reduced energy use for heating, cooling, 
lighting, cooking, and other needs. South Coast AQMD staff will work with agencies, utilities, and other 
stakeholders to implement innovative measures that provide energy savings along with emission 
reductions.  

ECC-03: ADDITIONAL ENHANCEMENTS IN REDUCING EXISTING RESIDENTIAL BUILDING ENERGY USE: 
This control measure seeks to provide incentive funding to enhance the objectives of ECC-02. Incentives 
will be used to further promote programs reducing energy use associated with space heating, water 
heating, and other large residential energy sources, achieving emission reductions beyond the levels 
expected from program mandates. Residential incentive programs would be developed to facilitate 
weatherization, replace older appliances with highly efficient technologies and encourage renewable 
energy adoption. Incorporating efficient appliance technologies, improving weatherization, and 
encouraging renewables such as solar thermal and photovoltaics will reduce energy demand and provide 
additional emission reductions within the residential sector. The South Coast AQMD will collaborate with 
utilities, agencies, and organizations to help leverage funding and coordinate incentives with existing 
programs. 

South Coast AQMD Stationary Source VOC Measures 
This category seeks limited, strategic VOC controls that further contribute to controlling ozone levels in 
the Basin. There are five proposed VOC measures as listed below: 

• FUG-01: Improved Leak Detection and Repair; 
• FUG-02: Emission Reductions from Industrial Cooling Towers; 
• CTS-01: Further Emission Reductions from Coatings, Solvents, Adhesives, and Lubricants; 
• FLX-02: Stationary Source VOC Incentives; and 
• BIO-01: Assessing Emissions from Urban Vegetation. 

FUG-01: IMPROVED LEAK DETECTION AND REPAIR: This proposed control measure seeks to reduce 
emissions of VOCs from fugitive leaks from process and storage equipment located at a variety of sources 
including, but not limited to, oil and gas production, petroleum refining, chemical products processing, 
storage and transfer, marine terminals, and other. Some of these facilities are subject to leak detection 
and repair (LDAR) requirements established by the South Coast AQMD and the U.S. EPA that include 
periodic VOC concentration measurements using an approved portable organic vapor analyzer (OVA) to 
identify leaks. This measure would implement the use of advanced leak detection technologies including 
optical gas imaging devices (OGI), open path detection devices, and gas sensors for earlier detection of 
VOC emissions from leaks.   
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FUG-02: EMISSION REDUCTIONS FROM INDUSTRIAL COOLING TOWERS: This proposed control measure 
seeks to reduce VOC emissions from industrial cooling towers through enhanced leak identification and 
repair requirements. Industrial cooling towers remove heat absorbed in the circulating cooling water 
systems at power plants, petroleum refineries, petrochemical plants, natural gas processing plants, and a 
wide variety of industrial operations. This control measure proposes to first assess the need for additional 
monitoring and practices to reduce industrial cooling tower VOC emissions. The assessment will include a 
review of the emissions inventory, costs for monitoring equipment, and the control requirements 
established by other governmental agencies. Findings from this assessment will be the basis of potential 
future rulemaking activities. 

CTS-01: FURTHER EMISSION REDUCTIONS FROM COATINGS, SOLVENTS, ADHESIVES, AND LUBRICANTS: 
This proposed control measure seeks VOC emission reductions by focusing on select coating, adhesive, 
solvent and sealant categories by further limiting the allowable VOC content in formulations or 
incentivizing the use of super-compliant technologies. Categories to be considered include but are not 
limited to, metal part and product coatings, automotive refinishing coatings, adhesives, and sealants. Use 
of super-compliant zero and low VOC materials, such as powder coating, aqueous coatings, and some 
ultraviolet light, electron beam, and light emitting diode cured coatings, eliminate or substantially reduce 
emissions compared to similar products that are not zero or low VOC products. There are several product 
categories where these materials perform as well as traditional products and are widely available in the 
market. The proposal is anticipated to be accomplished with a multi-phase adoption and implementation 
schedule. Tightening regulatory exemptions that may be used as loopholes and enhanced enforcement 
can also lead to reduced emissions.  

FLX-02: STATIONARY SOURCE VOC INCENTIVES: This control measure seeks to provide incentive funding 
to facilitate the adoption of clean, low VOC emission technologies from stationary sources. Facilities would 
be able to qualify for incentive funding if they use equipment or accept permit conditions which result in 
cost-effective emission reductions that are beyond existing requirements. The program would establish 
procedures for quantifying emission benefits from clean technology implementation and develop cost-
effectiveness thresholds for funding eligibility. Mechanisms will be explored to incentivize businesses to 
choose the cleanest technologies as they replace equipment and upgrade facilities, and to provide 
incentives to encourage businesses to move into these technologies sooner. Potential incentive concepts 
include incentive funding, permitting and fee incentives and enhancements, New Source Review (NSR) 
incentives and enhancements, branding incentives, and recordkeeping and reporting incentives.  

BIO-01: ASSESSING EMISSIONS FROM URBAN VEGETATION: This control measure seeks to improve the 
understanding of VOCs emitted by trees and vegetation (biogenic sources) and their contribution to PM 
and ozone formation. Certain VOCs emitted by biogenic sources are highly reactive and potent ozone 
precursors. A recent analysis of municipal tree inventories across the Basin demonstrated that many 
recently planted species are either high emitters (e.g., Quercus ilex, Quercus agrifolia, Platanus species) 
or are trees for which emission factors are unknown or highly uncertain (e.g., Koelreuteria bipinnata, 
Cercis canadensis, Pistacia chinensis, Podocarpus gracilor, Hymenosporum flavum). High resolution data 
combined with accurate emissions factor measurements of common tree species will be used to improve 
the biogenic VOC emissions inventory. Based on these findings, the South Coast AQMD will explore the 
need for tree planting programs that promote the planting of low VOC emitting tree species.  
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South Coast AQMD Stationary Source Other Measures 
There are three proposed measures in this category as listed below: 

• MCS-01: Application of All Feasible Measures; 
• MCS-02: Wildfire Prevention; and 
• FLX-01: Improved Education and Public Outreach. 

MCS-01: APPLICATION OF ALL FEASIBLE MEASURES: This control measure is to address the State’s 
requirement to take all feasible measures to reduce ozone. Existing rules and regulations for pollutants 
including VOC and NOx reflect current Best Available Retrofit Control Technology (BARCT). However, 
BARCT continually evolves as new technology becomes available that is feasible and cost-effective. South 
Coast AQMD staff will continue to review new emission limits or controls introduced through federal, 
State or local regulations to determine if South Coast AQMD regulations remain equivalent or more 
stringent than rules in other regions. If not, a rulemaking process will be initiated to perform a BARCT 
analysis and potential rule amendments if deemed feasible. In addition, the South Coast AQMD will 
consider adopting and implementing new retrofit technology control standards, based on research and 
development and other information, that are feasible and cost-effective. 

MCS-02: WILDFIRE PREVENTION: This proposed control measure will seek to reduce the impacts of 
wildfires on PM and ozone levels from efforts to reduce wildfire fuel. Fuel reduction efforts include hand-
thinning, mechanical thinning, and the use of chipping equipment (chipping) to mitigate excess fuels at 
properties located in the residential urban-wild-interface (UWI) areas of the San Bernardino National 
Forest (SBNF). To support efforts of wildfire prevention and aid compliance with Zone 0 defensible space 
requirements of California Assembly Bill 3074, incentive funding will be provided for a pilot project of 
approximately 1,400 acres. The South Coast AQMD will identify and coordinate implementation of the 
pilot project with established organizations and their contractors such as the Inland Empire Fire Safe 
Alliance, Mountain Rim Fire Safe Council, and Big Bear Fire Authority to provide fuel load reducing 
curbside chipping services to residents of these UWI areas. 

FLX-01: IMPROVED EDUCATION AND PUBLIC OUTREACH: This control measure seeks to provide 
education, outreach, and incentives for consumers, business owners, and residences to contribute to 
clean air efforts. Examples include informing consumer choices such as the use of energy efficient 
products and appliances, new lighting technology, “super-compliant” coatings, and planting low VOC 
emitting trees. In addition, this measure intends to increase the effectiveness of energy conservation 
programs through public education and awareness as to the environmental and economic benefits of 
conservation. Educational and incentive tools to be used include social comparison applications such as 
comparing your personal environmental impacts with other individuals, social media, and public/private 
partnerships. These efforts will be complemented with currently available incentive programs. 

South Coast AQMD Proposed Mobile Source 8-Hour Ozone Measures 
While the bulk of the authority to regulate mobile sources rests with CARB and the federal government, 
the South Coast AQMD also has a role in achieving emission reductions from these sources. The proposed 
South Coast AQMD mobile source measures are based on a variety of control technologies that are 
commercially available and/or technologically feasible to implement prior to the attainment year of 2037. 
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The focus of these measures includes accelerated retrofits or replacement of existing vehicles or 
equipment, acceleration of vehicle turnover through voluntary vehicle retirement programs, and greater 
use of cleaner fuels in the near-term. The measures will encourage greater deployment of low NOx and 
zero emission vehicle and equipment technologies such as plug-in hybrids, battery-electric, and fuel cells 
to the maximum extent feasible as such technologies are commercialized and available everywhere else. 
In the longer-term, there is a need to significantly increase the penetration and deployment of low NOx 
and zero emission vehicles, greater use of cleaner fuels, and substantial emission reductions from federal 
and international sources such as locomotives, ocean-going vessels, and aircraft. While shifting to zero 
emission is necessary where feasible and available, low NOx and ultra-low NOx technology are inevitable 
for sectors where zero emission technologies are not available or mature commercially.  

The South Coast AQMD proposes a total of 18 mobile source measures which are categorized in to five 
groups – emission growth management, facility-based mobile sources, on-road and off-road, incentives, 
and other (see Table 4-3). Three emission growth management measures (EGM-01 to EGM-03) are 
proposed to identify actions to help mitigate and potentially provide emission reductions due to new 
development and redevelopment projects, projects subject to general conformity requirements, and 
clean construction policy. Four facility-based mobile source measures (FBMSMs) (MOB-01 to MOB-04) 
seek to identify actions that will result in additional emission reductions at commercial marine ports, rail 
yards and intermodal facilities, warehouse distribution centers, and commercial airports. FBMSMs for 
marine ports and intermodal rail yards are currently undergoing an Indirect Source Rule development 
process. Six on-road and off-road mobile measures focus on on-road light/medium/heavy-duty vehicles, 
international shipping vessels, passenger locomotives and small off-road engines. Additionally, incentive-
based measures such as MOB-11 will use established protocols such as Carl Moyer Program guideline and 
report to the Governing Board periodically. MOB-12, Pacific Rim Initiative for Maritime Emission 
Reductions seeks NOx emission reductions from partnership with local, State, federal and international 
entities. Three other measures (MOB-13 to MOB-15) focus on fugitive VOC emissions from tanker vessels, 
fleet vehicles mitigation options, and the development of a work plan to support and accelerate the 
deployment of zero emission infrastructure needed for the widespread adoption of zero emission vehicles 
and equipment that is described in more detail in Appendix IV-A. 

  



Chapter 4: Control Strategy and Implementation 

4-27 

TABLE 4-3 

SOUTH COAST AQMD PROPOSED MOBILE SOURCE 8-HOUR OZONE MEASURES 

Number Title [Pollutant] 

Emission 
Reductions (tpd 
(tons per day)  
(2032/2037) 

Emission Growth Management Measures: 
EGM-01 Emission Reductions from New Development and Redevelopment 

[All Pollutants] 
TBD / TBD 

EGM-02 Emission Reductions from Projects Subject to General Conformity 
Requirements [All Pollutants] 

TBD / TBD 

EGM-03 Emission Reductions from Clean Construction Policy [All Pollutants] TBD / TBD 
Facility-Based Mobile Source Measures: 

MOB-01 Emission Reductions at Commercial Marine Ports [NOx, SOx, PM]  
MOB-02A Emission Reductions at New Rail Yards and Intermodal Facilities 

[NOx, PM] 
TBD / TBD 

MOB-02B Emission Reductions at Existing Rail Yards and Intermodal Facilities 
[NOx, PM] 

TBD / TBD 

MOB-03 Emission Reductions at Warehouse Distribution Centers [NOx] TBD / TBD 
MOB-04 Emission Reductions at Commercial Airports [All Pollutants] TBD / TBD 

On-Road and Off-Road Mobile Source Measures: 
MOB-05 Accelerated Retirement of Older Light-Duty and Medium-Duty 

Vehicles [VOCs, NOx, COPM] 
0.210.20 / 0.140.11 

[NOx] 
MOB-06 Accelerated Retirement of Older On-Road Heavy-Duty Vehicles [NOx, 

PM] 
TBD / TBD 

MOB-07 On-Road Mobile Source Emission Reduction Credit Generating 
Program [NOx, PM] 

TBD / TBD 

MOB-08 Small Off-Road Engine Equipment Exchange Program [VOCs, NOx, 
PMCO] 

TBD / TBD 

MOB-09 Further Emission Reductions from Passenger Locomotives [NOx, PM] TBD / TBD 
MOB-10 Off-Road Mobile Source Emission Reduction Credit Generation 

Program [NOx, PM] 
TBD / TBD 

Incentive-Based Measures 
MOB-11 Emission Reductions from Incentive Programs [NOx, PM]5 10.72 / 9.887.11 / 

6.69 [NOx] 
MOB-12 Pacific Rim Initiative for Maritime Emission Reductions [NOx]  TBD / TBD 

Other Measures 
MOB-13 Fugitive VOC Emissions from Tanker Vessels [VOCs] TBD / TBD 
MOB-14 Rule 2202 – On-Road Motor Vehicle Mitigation Options [VOCs, NOx, 

CO] 
TBD / TBD 

MOB-15 Zero Emission Infrastructure for Mobile Sources [All Pollutants] TBD / TBD 

 

5 MOB-11 has concurrent PM2.5 reductions of 0.2123 and 0.1721 tons per day in 2032 and 2037, respectively. 
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Emission Growth Management Measures 
There are three proposed control measures within this category: 

• EGM-01: Emission Reductions from New Development and Redevelopment; 
• EGM-02: Emission Reductions from Projects Subject to General Conformity Requirements; and 
• EGM-03: Emission Reductions from Clean Construction Policy. 

EGM-01: EMISSION REDUCTIONS FROM NEW DEVELOPMENT AND REDEVELOPMENT: The goal of this 
measure is to identify emission reduction opportunities and to mitigate and, where appropriate, reduce 
emissions from new development or redevelopment projects such as residential, commercial, and 
industrial projects that are otherwise not included in other FBMSMs identified in the 2022 AQMP. Based 
on Governing Board direction, South Coast AQMD staff has held three Working Group meetings for the 
development of EGM-01 and released an RFP in 2019 to profile the universe of off-road construction 
equipment available in the South Coast Air Basin and identify the incremental cost to upgrade existing off-
road construction equipment to Tier 4 standards; no proposals were received on the RFP. South Coast 
AQMD staff will re-convene the Working Group to continue the information gathering process and work 
towards the development of a method of control for EGM-01. The amount emission reductions that can 
be achieved and their SIP creditability will be determined dependent on the final method of control to be 
implemented. 

EGM-02: EMISSION REDUCTIONS FROM PROJECTS SUBJECT TO GENERAL CONFORMITY 
REQUIREMENTS: General conformity is a process intended to prevent the air quality impacts of a 
proposed federal project from causing or contributing to new violations of the air quality standards, 
exacerbating existing violations, or interfering with the purpose of the applicable implementation plan. 
The 2016 AQMP established a SIP set-aside account, with an initial balance of 2.0 tons per day of NOx and 
0.5 tons per day of VOC each year from 2017 to 2030, and 0.5 tons per day of NOx and 0.2 tons per day 
of VOC in 2031, to accommodate projects with a positive conformity determination (i.e., emissions that 
exceed the de minimis threshold). This measure seeks to undertake a rulemaking process in order to 
accommodate general conformity determination using mechanisms other than the current set-aside 
account. Mitigation or offset mechanisms including those adopted by other air districts in California will 
be explored during the rulemaking process. Such mechanisms may include the imposition of fees to fund 
air quality improvement programs or a requirement to purchase surplus emission reduction credits. 

EGM-03: EMISSION REDUCTIONS FROM CLEAN CONSTRUCTION POLICY: The purpose of this control 
measure is to identify potential approaches to mitigate and control emissions from construction activities 
in the South Coast Air Basin. This control measure will seek to develop a Clean Construction Policy (CCP) 
which can be utilized for reference and voluntary implementation by local municipalities and public 
agencies. The South Coast AQMD will work in collaboration with local municipalities and agencies, 
construction industry, and other affected stakeholders to develop such a policy and will consider existing 
control measures and best management practices that are currently being implemented by entities 
throughout California. 
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Facility-Based Mobile Source Measures 
Facility-based mobile source measures are measures aimed at reducing the emissions from indirect 
sources – facilities that do not emit much air pollution directly, but instead attract mobile sources which 
contribute significant emissions. There are four proposed control measures within this category: 

• MOB-01: Emission Reductions at Commercial Marine Ports; 
• MOB-02A: Emission Reductions at New Rail Yards and Intermodal Facilities; 
• MOB-02B: Emission Reductions at Existing Rail Yards and Intermodal Facilities; 
• MOB-03: Emission Reductions at Warehouse Distribution Centers; and 
• MOB-04: Emission Reductions at Commercial Airports. 

MOB-01: EMISSION REDUCTIONS AT COMMERCIAL MARINE PORTS: This measure seeks to reduce NOx, 
VOC, and PM emissions related to on-road heavy-duty vehicles, ocean going vessels, cargo handling 
equipment, locomotives, and harbor craft that go to and from the Ports of Los Angeles and Long Beach 
(Ports). As a follow up to implementation of MOB-01 from the 2016 AQMP, the South Coast AQMD is 
working on an indirect source rule (Proposed Rule 2304) to address emissions from marine ports. Through 
a public rulemaking process, rule concepts will be proposed to address emissions from these sources. Rule 
development will continue to focus on deploying the cleanest technologies possible and supporting zero 
emissions fueling charging infrastructure as quickly as feasible. Incentive funding that supports the 
transition to cleaner technologies will also continue to be pursued to assist in implementing this measure. 

MOB-02A: EMISSION REDUCTIONS AT NEW RAIL YARDS AND INTERMODAL FACILITIES: This measure 
seeks to reduce NOx and PM emissions related to on-road heavy-duty vehicles, off-road equipment, and 
locomotives at new rail yards and intermodal facilities. Through the public process, the South Coast AQMD 
will assess and identify potential actions that limit additional emissions created by the new operations. To 
implement this measure, staff will continue rule development for Proposed Rule 2306 for new railyards. 
Rule development will continue to focus on implementation of cleanest locomotives, switchers, on-road 
heavy-duty trucks, cargo-handling equipment, transportation refrigeration units available and requiring 
necessary infrastructure to support zero and low NOx emission technologies. 

MOB-02B: EMISSION REDUCTIONS AT EXISTING RAIL YARDS AND INTERMODAL FACILITIES: The goal of 
this measure is to reduce NOx and PM emissions related to on-road heavy-duty vehicles, off-road 
equipment, and locomotives located at existing rail yards and intermodal facilities. Through a public 
rulemaking process, rule concepts will be proposed to address emissions from these sources. Rule 
development will focus on transitioning locomotives, switchers, on-road heavy-duty trucks, cargo-
handling equipment, transportation refrigeration units to zero and low NOx emission technologies. The 
rule development will include necessary infrastructure measures to support the transition.   

MOB-03: EMISSION REDUCTIONS AT WAREHOUSE DISTRIBUTION CENTERS: The goal of this measure to 
reduce NOx and PM emissions related to mobile sources and other equipment associated with 
warehouses. The strategy utilizes a menu-based point system in Rule 2305 (adopted in May 2021 to 
implement MOB-03 from the 2016 AQMP) where warehouses subject to the rule must annually earn 
points based on the amount of truck traffic at their facility. The menu includes actions that warehouse 
operators can take to reduce emissions, or to facilitate emission reductions from their operations. 
Required actions result in emission reductions when compared to conventional diesel technology, assist 
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in implementation of other related measures, promote the demand for zero emission and low NOx 
technology, foster early action of compliance, and infrastructure installation to support new or emerging 
zero emission technologies. Implementation of this measure will include ensuring that applicable 
warehouses comply with Rule 2305, quantifying the air quality benefits of Rule 2305 as they occur and 
seeking to incorporate those benefits as SIP-creditable emission reductions, and evaluating the state of 
technology every three years to identify if Rule 2305 should potentially be amended to increase the air 
quality benefits.  

MOB-04: EMISSION REDUCTIONS AT COMMERCIAL AIRPORTS: The Facility-Based Mobile Source 
Measure for Commercial Airports, which controls non-aircraft mobile sources at commercial airports, was 
adopted by the South Coast AQMD on December 6, 2019. The measure consists of MOUs between the 
South Coast AQMD and five commercial airports in the Basin to develop and implement air quality 
improvement plans. The MOUs were executed with Los Angeles International Airport, John Wayne Orange 
County Airport, Hollywood Burbank Airport, Ontario International Airport, and Long Beach Airport. Each 
MOU contains performance targets for cleaner ground support equipment, airport shuttle buses, and 
heavy-duty trucks. Based on the measures in the MOUs, the South Coast AQMD committed to achieve 
0.52 and 0.37 ton per day NOx reductions in 2023 and 2031, respectively. This measure seeks to estimate 
emission reductions through 2037, beyond the term of the MOUs, based on continued implementation 
of the airports’ Air Quality Improvement Plans/Measures. Opportunities for additional feasible emission 
reductions will be explored through the Airport MOU Working Group. 

On-Road and Off-Road Mobile Source Measures 
A total of six on-road and off-road mobile source measures are proposed within this category as listed 
below. 

• MOB-05: Accelerated Retirement of Older Light-Duty and Medium-Duty Vehicles; 
• MOB-06: Accelerated Retirement of Older On-Road Heavy-Duty Vehicles; 
• MOB-07: On-Road Mobile Source Emission Reduction Credit Generating Program; 
• MOB-08: Small Off-Road Engine Equipment Exchange Program; 
• MOB-09: Further Emission Reductions from Passenger Locomotives; and 
• MOB-10: Off-Road Mobile Source Emission Reduction Credit Generation Program. 

MOB-05: ACCELERATED RETIREMENT OF OLDER LIGHT-DUTY AND MEDIUM-DUTY VEHICLES: The 
purpose of this control measure is to achieve emission reductions by accelerating retirement of older 
gasoline- and diesel-powered vehicles with up to 8,500 lbs. gross vehicle weight rating (GVWR). These 
vehicles include passenger cars, sports utility vehicles, vans, and light-duty pick-up trucks. The South Coast 
AQMD has been implementing the Replace Your Ride Program (RYR) since 2015 which provides a rebate 
to low- and moderate-income applicants for replacing their existing cars with newer, cleaner 
conventionally powered vehicles, plug-in hybrid electric vehicles or dedicated zero emission vehicles. This 
measure seeks to retire up to 2,000 light- and medium-duty vehicles annually through continued 
implementation of the Replace Your Ride Program with incentives up to $9,500 provided which includes 
$5,000 for residents in a Disadvantaged Community (DAC) zip code. For plug-in hybrid and battery electric 
vehicles, an additional incentive of up to $2,000 is also provided for the installation of electric vehicle 
charging equipment. As an alternative, the RYR program also offers a voucher of up to $7,500 for other 
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clean modes of transportation, such as car-sharing, public transportation or e-bikes, in exchange for the 
retirement of an old vehicle. 

MOB-06: ACCELERATED RETIREMENT OF OLDER ON-ROAD HEAVY-DUTY VEHICLES: This proposed 
control measure seeks additional emission reductions from existing heavy-duty vehicles with GVWR 
greater than 8,500 lbs through an accelerated vehicle replacement program with zero or low NOx 
emission vehicles. A new pilot program, the Trade Up Program for On-Road Heavy-Duty Vehicles, is 
proposed to achieve enforceable emission reductions by replacing old, high-polluting vehicles with a new, 
low- NOx CNG powered vehicles through a three-way exchange approach. Under this pilot program, 
qualified participants can trade in their MY 2014 or newer heavy-duty diesel truck to a South Coast AQMD-
approved dealership and receive an incentive toward the purchase of a new low NOx emission (0.02 g 
NOx) natural gas-powered truck. The dealer then sells the trade-in diesel truck to an owner or fleet with 
a MY 2009 or older truck that will be scrapped by an approved dismantler to ensure permanent and 
enforceable reductions. The objective of this pilot program is to accelerate the turnover of 2009 and older 
heavy-duty diesel trucks while also increasing the deployment of low NOx natural gas-powered heavy-
duty trucks and maximizing emission reductions. If proven successful, this program can be further 
expanded to include other alternative-fuel vehicles including battery electric and fuel cell trucks.  

MOB-07: ON-ROAD MOBILE SOURCE EMISSION REDUCTION CREDIT GENERATING PROGRAM: This 
proposed measure seeks to accelerate the early deployment of low NOx and zero emission on-road heavy-
duty trucks through the generation of mobile source emission reduction credits (MSERCs) which can be 
used as an alternative means of compliance with certain South Coast AQMD regulations. These MSERCs 
will be used only by entities affected by the 2022 AQMP control measures MOB-01 through MOB-04, 
EGM-01, and EGM-03. The need for MOB-07 will be evaluated as these other control measures are 
implemented. South Coast AQMD staff will develop amendments to South Coast AQMD Rules 1612 and 
1612.1 to reflect the latest advanced low NOx and zero emission technologies and quantification 
methodologies. MSERCs generated will be discounted to provide additional benefits to the environment 
and to help meet air quality standards. 

MOB-08: SMALL OFF-ROAD ENGINE EQUIPMENT EXCHANGE PROGRAM: This measure seeks to reduce 
NOx emissions by promoting and expanding the accelerated turn-over of in-use small off-road engines 
and other engines, through expanded voluntary exchange programs. Examples of these types of engines 
include those used in larger diesel-powered lawn and garden equipment. Since 2003, the South Coast 
AQMD has sponsored lawn mower buyback programs for residential users of old lawn mowers. This 
program has resulted in over 57,000 high polluting gasoline-powered lawn mowers taken out of service 
from 2003 to the present. The South Coast AQMD also launched the Commercial Electric Lawn and Garden 
Equipment Incentive and Exchange Program (Commercial L&G Equipment Program) in 2018 to accelerate 
the replacement of old gasoline- or diesel-powered commercial lawn and garden equipment with zero 
emission, battery electric technology. This program provides a point-of-sale discount of up to 75 percent 
off the purchase price of a variety of new electric equipment. More recently, the South Coast AQMD has 
also started a new battery rebate program for commercial lawn and garden equipment that funds up to 
75 percent of the rechargeable battery cost with a maximum limit of three batteries per equipment. 
Moving forward, the South Coast AQMD will increase the number of outreach and exchange events as 
well as continue to seek additional funding opportunities and resources to expand the scope and types of 
equipment and engines that can be funded by these programs. 
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MOB-09: FURTHER EMISSION REDUCTIONS FROM PASSENGER LOCOMOTIVES: This measure seeks to 
promote voluntary replacement or upgrade of existing passenger locomotives with Tier 4 or cleaner 
locomotives including zero emission locomotives. The South Coast AQMD continues to work 
collaboratively with technology providers and other stakeholders to explore the feasibility of zero and low 
NOx emission locomotive technologies such as battery electric or fuel cell engine-driven systems. For 
example, since 2018, the South Coast AQMD has been actively participating in the development and 
demonstration of zero emission battery-operated switcher locomotives in CARB-funded projects in the 
San Pedro Bay Ports. Through this measure, the South Coast AQMD will continue to promote accelerated 
replacement or upgrade of existing passenger trains with Tier 4 locomotives and support the development 
and adoption of zero or low NOx emission technologies. 

MOB-10: OFF-ROAD MOBILE SOURCE EMISSION REDUCTION CREDIT GENERATION PROGRAM: This 
measure seeks to develop mechanisms to incentivize the early deployment of Tier 4, low NOx, and zero 
off-road equipment, where applicable, through the generation of mobile source emission reduction 
credits (MSERCs). These MSERCs will be used only by entities affected by the 2022 AQMP control 
measures MOB-01 through MOB-04, EGM-01, and EGM-03; and cannot be used to offset emissions from 
stationary sources. These MSERCs will be discounted to provide additional emission reductions to help 
meet air quality standards. South Coast AQMD staff will develop amendments to Rule 1620 to reflect the 
latest advanced low NOx and zero emission technologies and revise the quantification methodologies in 
Rule 1620. 

Incentive-Based Measures 
We are proposing two incentive-based mobile source measures: 

• MOB-11: Emission Reductions from Incentive Programs; and 
• MOB-12: Pacific Rim Initiative for Maritime Emission Reductions. 

MOB-11: EMISSION REDUCTIONS FROM INCENTIVE PROGRAMS: This control measure seeks to quantify 
and take credit for the emission reductions achieved through the implementation of South Coast AQMD-
administered incentive programs for SIP purposes. The South Coast AQMD has been implementing a 
variety of incentive programs including, but not limited to, Carl Moyer Memorial Air Quality Standards 
Attainment Program, Proposition 1B, Lower Emission School Bus, Community Air Protection Program, and 
Volkswagen Environmental Mitigation Trust. Examples of projects funded by these programs include 
heavy-duty vehicle/equipment replacements, installation of retrofit units, and engine repowers. The 
emission reductions from these incentive programs are calculated in two parts. First, the actual emission 
reductions associated with existing projects that will have remaining useful life in 2031, 2032 and 2037 
are quantified. Second, potential reductions that are projected from the implementation of future 
projects are quantified. These reductions are estimated based on the projected level of funding for these 
incentive programs and average emission reductions from existing projects, discounted by control factors 
for future years. These incentive programs result in substantial emission reductions that are typically not 
eligible for credit in plans to attain ozone standards because they are not required by regulation. However, 
actual emission reductions that are realized and quantified may qualify for credit. 

MOB-12: PACIFIC RIM INITIATIVE FOR MARITIME EMISSION REDUCTIONS: This measure seeks to reduce 
emissions from OGV through an incentive-based program to encourage the deployment of cleaner OGV 
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to the Ports. This approach includes collaborating with international port authorities and shipping lines to 
establish common goals to reduce criteria pollutants from OGV. Incentives could be monetary (e.g., a per-
visit payment for cleaner ships) or non-monetary (e.g., preferred berthing for cleaner ships). The cleanest 
commercially available OGV currently meet Tier III emission standards, however this class of vessels is not 
expected to be widely deployed for many years, in part due to the high cost of constructing new vessels 
and the difficulty in retrofitting existing vessels to Tier III standards. This measure would quicken the 
return on investment for these cleaner vessels by ensuring that shipping lines receive a benefit for every 
clean ship visit to a port with an incentive program. Clean ships could include Tier III vessels, retrofitted 
vessels that surpass Tier II standards, and eventually zero emissions shipping when it becomes available.  

Other Measures 
There are three proposed other mobile measures in this category: 

• MOB-13: Fugitive VOC Emissions from Tanker Vessels; 
• MOB-14: Rule 2202 – On-Road Motor Vehicle Mitigation Options; and 
• MOB-15: Zero Emission Infrastructure for Mobile Sources. 

MOB-13: FUGITIVE VOC EMISSIONS FROM TANKER VESSELS: The goal of this measure is to quantify 
fugitive VOC emissions from petroleum tanker vessels during venting events and from other leaks and to 
better control these VOC emissions through enhanced monitoring and reporting, and inspections as well 
as changes to vessel operating procedures. Ocean-going petroleum tankers and barges transport 
approximately 400 million barrels per year of crude oil, refined petroleum products and unfinished 
petroleum products through the Ports. While these tanker vessels are in transit and at anchorage, 
temperature variations from day to night and other operational factors can cause pressure fluctuations in 
the vessels’ cargo storage tanks. Vessels that transport volatile products such as crude oil and gasoline 
are most susceptible to pressure increases and these vessels must vent to the atmosphere to control cargo 
tank pressure that may result in the release of several tons of VOCs in a 15-to-30-minute period. The South 
Coast AQMD will collaborate with industry representatives, P/V valve manufacturers, 
environmental/community organizations and other stakeholders to develop control strategies and best 
management practices to control these VOC emissions. 

MOB-14: RULE 2202 – ON-ROAD MOTOR VEHICLE MITIGATION OPTIONS: This control measure proposes 
to reduce emissions by evaluating potential amendments to Rule 2202. Rule 2202 has been developed to 
reduce emissions associated with work commute trips. Specifically, larger employers in the region with 
more than 250 employees are required to mitigate employee commute trips into the worksite. Rule 2202 
provides employers with a menu of options to select from to implement a combination of emission 
reduction strategies in order to meet the emission reduction target (ERT) for their worksite. During the 
Coronavirus Disease 2019 (COVID-19) pandemic in 2020 and 2021, many Rule 2202 regulated employers 
(where applicable) incorporated widespread telecommuting practices which can further reduce emissions 
by reducing commute trips into the worksite. While Rule 2202 currently provide credit for telecommuting, 
future rule amendments may include a larger focus on telecommuting strategies and provide additional 
incentives for regulated employers to adopt telecommuting policies. Other future rule amendments may 
include enhancements on current basic support and direct strategies, as well as streamlined compliance 
and reporting options. Options for gaining credit for emission reductions associated with Rule 2202 for 
the purposes of plans to meet ozone standards will also be explored. 
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MOB-15: ZERO EMISSION INFRASTRUCTURE FOR MOBILE SOURCES: This control measure proposes to 
develop a work plan to support and accelerate the deployment of zero emission infrastructure needed 
for the widespread adoption of zero emission vehicles and equipment. The work plan will, in conjunction 
with the California Energy Commission, the California Public Utilities Commission, and other partner 
agencies, assess the present and future zero emission infrastructure needs of the air basin and use 
information gathered to support market acceptance of zero emission vehicles and equipment. The work 
plan will further investigate the basin-wide costs of the infrastructure needed to support a widespread 
adoption of zero emission vehicles and equipment, including on-road, off-road and stationary applications. 
The work plan is anticipated to require coordination with all stakeholders and identify informational gaps 
and challenges in the planning and development of zero emission infrastructure. This plan will also aim to 
support the State’s goals and requirements for zero emission vehicles and equipment. Information 
gathered can then be used to create or support policies and incentives that will ease this transition. AB 
2127 estimated that the State will need 157,000 electric vehicle charging stations for medium and heavy-
duty vehicles by 2030. AB 8 assessed the fueling needs for hydrogen fuel cell vehicles and found that 1,700 
hydrogen stations will be needed to support 1.8 million FCEVs statewide by 2035. The proposed measure 
seeks to address these concerns and identify the unique challenges and opportunities for zero emission 
infrastructure development in the South Coast Air Basin, particularly as it relates to zero emission medium 
and heavy vehicle deployments.   

State and Federal Control Measures 

CARB Commitment for the South Coast 

Overview of Commitment 
CARB shares responsibility with South Coast and other local air districts to develop and implement 
measures to attainmeet federal air quality standards statewide. The measures that CARB will implement 
are contained in . CARB’s Draft measures to meet NAAQS are in the State Implementation Plan (SIP). SIPs 
contain enforceable commitments to achieve the level of emissions necessary to meet federal air quality 
standards. The 2022 State SIP Strategy.6 The Draft 2022 State SIP Strategy lists potential , adopted by 
CARB on September 22, 2022, contains new SIP measures and quantifies proposedpotential emissions 
reduction SIP commitments for the South Coast based on the measures identified and quantified to date. 
Adoption of the The 2022 State SIP Strategy byand the accompanying measure schedule form the CARB 
Board would create a commitmentbasis of the commitments for new emission reductions by the 
attainment deadlines for each region. that will be proposed for CARB Board consideration alongside the 
respective nonattainment area’s SIP. The commitment consistscommitments will consist of two 
components: 

1. A commitment to bring an item to the CARB Board for defined new measures or take other 
specified actions within CARB’s authority; and 

 

6 https://ww2.arb.ca.gov/sites/default/files/2022-01/Draft_2022_State_SIP_Strategy.pdf. 
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2. A commitment to achieve aggregate emission reductions by specific dates. 

As part of each SIP needing emission reductions from the State, the total aggregate emission reductions, 
and the obligation to make certain proposals to the CARB Board or take other actions within CARB’s 
authority specified in the 2022 State SIP Strategy, would become enforceable upon approval by the U.S. 
EPA. While the Draft 2022 State SIP Strategy will discuss a range of proposed measures and actions, those 
proposed measures and actions would still be subject to CARB’s formal approval process and would not 
be final until the CARB Board formally takes action on this item. 

Commitment to Act on Proposed Measures 
CARB staff proposes to commit to engage in a public process and bring an item to the Board, or take other 
specified actions within CARB’s authority, to address each of the proposed SIP measures shown in Tables 
4-4 and 4-5. The detailed actions that CARB staff will ultimately propose to commit to in the Proposed 
2022 State SIP Strategy are still being developed at this time. For each measure, CARB staff will initiate an 
investigation into the measure or take other specified actions designed to achieve the emission reduction 
estimates identified for each measure. This public process and CARB hearing willFor each of the SIP 
measures shown in Tables 4-4 and 4-5, CARB commits to address each measure as described in this 
document. For each measure committed to, CARB staff would undertake the actions detailed for each 
measure. In the instance of measures that involve the development of a rule under CARB’s regulatory 
authority, CARB would commit to bring a publicly noticed item before the CARB Board that is either a 
proposed rule, or is a recommendation that the CARB Board direct staff to not pursue a rule covering that 
subject matter at that time. This recommendation would be based on an explanation of why such a rule 
is unlikely to achieve the relevant emission reductions in the relevant timeframe, and would include a 
demonstration that the overall aggregate commitment will be achieved despite that rule not being 
pursued. This public process and CARB hearing would provide additional opportunity for public and 
stakeholder input, as well as ongoing technology review, and assessments of costs and environmental 
impacts.  

The measures, as proposed by staff to the CARB Board or adopted by the CARB Board, may provide more 
or less than the initial emission reduction estimates. In addition, action by the CARB Board may include 
any action within its discretion. 

Commitment to Achieve Emission Reductions 
The following section describes the estimated emission reduction and potential commitment from the SIP 
measures identified and quantified to date for the South Coast. The aggregate commitment of emissions 
reductions from State sources to be proposed for CARB Board consideration will be found in CARB’s staff 
report for the South Coast 2022 AQMP when it is brought to the CARB Board.  

While the 2022 State SIP Strategy includes estimates of the emission reductions from each of the 
individual new measures, CARB’s overall commitment is to achieve the total emission reductions 
necessary from State-regulated sources to attain the federal air quality standards, reflecting the combined 
reductions from the existing control strategy and new measures. Therefore, if a particular measure does 
not get its expected emission reductions, the State’s overall commitment to achieving the total aggregate 
emission reductions still exists. If actual emission decreases occur that exceed the projections reflected in 
the current emission inventory and the 2022 State SIP Strategy, CARB will submit an updated emissions 
inventory to the U.S. EPA as part of a SIP revision. The SIP revision would outline the changes that have 
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occurred and provide appropriate tracking to demonstrate that aggregate emission reductions sufficient 
for attainment are being achieved through enforceable emission reduction measures. CARB’s emission 
reduction commitments may be achieved through a combination of actions including but not limited to 
the implementation of control measures; the expenditure of local, State or federal incentive funds; or 
through other enforceable measures. In some cases, actions by federal and international agencies will be 
needed. In others, programmatic approaches must be developed, and funding secured to achieve 
reductions through additional transition to cleaner technologies and systems in the relevant sectors. IfFor 
such measures are utilizedsituations, the Clean Air Act includes a provision for approval under section 
182(e)(5) advanced technology provisions to allow this future flexibility for “extreme” areas such as the 
South Coast needing additional reductions to meet the ozone standard. 
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TABLE 4-4 

PROPOSED CARB MEASURES AND SCHEDULE 

Proposed Measure Agency Action Implementation 
Begins 

On-Road Heavy-Duty 

Advanced Clean Fleets Regulation CARB  2023 20242023-2045 
Zero Emissions Trucks Measure CARB 2028TBD 2030TBD 
On-Road Light-Duty 
On-Road Motorcycle New Emissions Standards CARB 2022 20252024-2035 
Clean Miles Standard CARB 2021 2023-2030 
Off-Road Equipment  
Tier 5 Off-Road Vehicles and Equipment CARB 2024/2025 2028/2029 
Amendments to the In-Use Off-Road Diesel-
Fueled Fleets Regulation CARB 2022 20242023-2033 

Transport Refrigeration Unit Regulation Part 2 CARB 2026TBD 2028TBD 
Commercial Harbor Craft Amendments CARB 2022 2023-2032 
Cargo Handling Equipment Amendments CARB 2025TBD 2026TBD 
Off-Road Zero Emission Targeted Manufacturer 
Rule CARB 20272025 2031TBD 

Clean Off-Road Fleet Recognition Program CARB 2025 20272026 
Spark-Ignition Marine Engine Standards CARB 20292026/27 20312029-2035 
Other 

Consumer Products Standards CARB 20272025-
2028 20282031-2037 

Zero Emission Standard for Space and Water 
Heaters CARB 2025 2025-2030 

Enhanced Regional Emission Analysis in State 
Implementation Plans7 CARB 2025TBD 2023TBD 

Pesticides: 1,3-
Dichloropropene 
Health Risk 
Mitigation 

DPR8 2022 2024 

 

  

 

7 Proposed CARB finalization. 

8 California Department of Pesticide Regulation (DPR). 
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TABLE 4-4 (CONTINUED) 

PROPOSED CARB MEASURES AND SCHEDULE 

Proposed Measure Agency Action Implementation Begins 
Primarily-Federally and Internationally Regulated Sources – CARB Measures 
In-Use Locomotive Regulation CARB 2023 TBD2024 
Future Measures for Aviation 
EmissionEmissions Reductions CARB TBD2027 TBD2029 

Future Measures for Ocean-Going 
Vessel EmissionEmissions 
Reductions 

CARB TBD2027 2025+TBD 

Primarily-Federally and Internationally Regulated Sources – Federal Action Needed9 
On-Road Heavy-Duty Vehicle Low 
NOx Engine Standards U.S. EPA 2022TBD TBD2027 

On-Road Heavy-Duty Vehicle Zero 
Emission Requirements U.S. EPA TBD TBD 

Off-Road Equipment Tier 5 Standard 
for Preempted Engines U.S. EPA TBD TBD 

Off-Road Equipment Zero Emission 
Standards Where Feasible U.S. EPA TBD TBD 

More Stringent Aviation Engine 
Standards U.S. EPA/ICAO10 TBD TBD 

Cleaner Fuel and Visit Requirements 
for Aviation U.S. EPA TBD TBD 

Zero Emission On-Ground Operation 
Requirements at Airports U.S. EPA TBD TBD 

Airport Aviation Emissions Cap U.S. EPA TBD TBD 
More Stringent National Locomotive 
Emission Standards U.S. EPA TBD TBD 

Zero Emission Standards for Switch 
Locomotives U.S. EPA TBD TBD 

Address Unlimited Locomotives 
Remanufacturing Loophole U.S. EPA TBD TBD 

More Stringent NOx and PM 
Standards for Ocean-Going Vessels U.S. EPA/IMO11 TBD TBD 

Cleaner Fuel and Vessel 
Requirements for Ocean-Going 
Vessels 

U.S. EPA TBD TBD 

 

9 Request U.S. EPA approved under the provisions of section 182(e)(5) of the Clean Air Act. 

10 International Civil Aviation Organization (ICAO). 

11 International Maritime Organization (IMO). 
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TABLE 4-5  

PROPOSED CARB MEASURES AND SCHEDULE* 

Measures 

2021 

2022 

2023 

2024 

2025 

2026 

2027 

2028 

2029 

2030 

2031 

2032 

2033 

2034 

2035 

2036 

2037 

Advanced Clean Fleets                  

Zero -Emissions Trucks Measure                  

On-Road Motorcycle New Emissions Standards                  

Clean Miles Standard                  

Tier 5 Off-Road Vehicles and Equipment                  

Amendments to the In-Use Off-Road Diesel Fueled Fleets 
Regulation 

                 

Transport Refrigeration Unit Regulation (TBD)Part 2                  

Commercial Harbor Craft Amendments                  

Cargo Handling Equipment Amendments (TBD)                  

Off-Road Zero -Emission Targeted Manufacturer Rule                  

Clean Off-Road Fleet Recognition Program             
 
 
 
 
 
 
 
 
 
 
 

     

Spark-Ignition Marine Engine Standards                  

Consumer Products Standards                  

Zero -Emission Standard for Space and Water Heaters                  

Enhanced Regional Emission Analysis in SIPs                  

P
e

 

                 

In-Use Locomotive Regulation                  

Future Measures for Aviation Emission Reductions (TBD)                  

Future Measures for OGV Emission Reductions (TBD)                  

*  Yellow star represents the year for which action is proposed; dark blue represents the years ofyear implementation. begins.  

 



Draft Final 2022 AQMP 

4-40 

Statewide Emissions Reductions 
The proposed measures in the 2022 State SIP Strategy will provide emission reduction benefits throughout 
the State. Some of these benefits will come from current programs while the remainder of the benefits 
will come from new measures. Although the existing control program will provide mobile source emission 
reductions necessary to meet the attainment needs of many areas of the State, the new measures in the 
2022 State SIP Strategy will provide further reductions to enhance air quality progress and achieve the 
2015 8-hour ozone standard.  

Emission Reductions from Current Programs 
Table 4-6 provides the remaining mobile source emissions under CARB and district current programs for 
the State as a whole, and the South Coast. Ongoing implementation of current control programs is 
projected to reduce mobile source NOx emissions statewide from today’s levels by 407521 tons per day 
statewide, and 156 tons per day in the South Coast, in 2037. Achieving the benefits projected from the 
current control program will continue to require significant efforts for implementation and enforcement 
and thus represents an important element of the overall strategy. 

 

TABLE 4-6 

MOBILE SOURCE EMISSIONS UNDER CARB AND SOUTH COAST AQMD CURRENT CONTROL 
PROGRAMS12 

Mobile Sources 
NOx (tpdtons per day) VOC (tpdtons per day) 

2018 2037 Change 2018 2037 Change 
Statewide13 1152.21156.7 745.7635.3 -3545% 661.5638.3 448.1319.5 -3250% 
South Coast 
AQMD14 

292.9299.0 154.8142.9 -4752% 197.1188.3 14090.0 -2952% 

 

 

Although most of the 2016 State SIP Strategy measure commitments have been adopted, there are three 
(Advanced Clean Cars II, Transport Refrigeration Unit, is one (Zero Emission Forklift) that the CARB Board 

 

12 The Draft SIP strategy and the Draft AQMP rely on different versions of emissions inventory and different base 
year, from which future emissions were projected from. Due the discrepancies in the emissions inventory, 
reductions anticipated from the proposed measures are not identical, but the final version SIP Strategy and AQMD 
will use a consistent emissions inventory and the discrepancies will be resolved. The Draft 2022 SIP Strategy 
reflects reductions from the HD I/M and SORE regulatory actions in December 2021 as baseline emissions, while 
the draft AQMP treat them as strategy reductions. 

13 Source: 2022 CEPAM v1.01; represents the current baseline emissions out to 100 nautical miles with adopted 
CARB and South Coast AQMD measures. 

14 Source: 2022 CEPAM v1.01; represents the current baseline emissions out to 100 nautical miles with adopted 
CARB and South Coast AQMD measures.  
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will be acting upon over the next year, and two that were recently adopted but are not yet accounted for 
in 2022.the baseline emissions inventory (Advanced Clean Cars II, Transport Refrigeration Unit Part 1). 
Table 4-7 below shows the timeline and anticipated emission reductions for these three measures.  
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TABLE 4-7 

2016 STATE SIP STRATEGY MEASURES STILL TO BE ADOPTED15 

Measure Action Implementation 
Begins 

State-
wide 
2037 
NOx 

(tpd*) 

State-
wide 
2037 
VOC 

(tpd*) 

South 
Coast 
2037 
NOx 

(tpd*) 

South 
Coast 
2037 
VOC 

(tpd*) 
Advanced Clean Cars II 2022 2026 12.113.5 10.010.8 4.45.0 3.53.8 
Transport Refrigeration 
Unit Part I 2022 2023-2024 1.3 1.0 0.5 0.4 

Zero Emission Forklift 2023 2026 1.7 1.30.3 0.9 0.70.1 
Total 15.116.5 12.312.0 5.86.4 4.64.4 

*tons per day (tpd) 

Emission Reductions from Proposed New Measures 
The new measures contained in the 2022 State SIP Strategy commitment reflect a combination of State 
actions, and petitions and advocacy for federal and/or international action, as well as actions that outline 
an additional transition to cleaner technologies and systems. 

Statewide emissionemissions reductions from the new measures identified and quantified to date in the 
Draft 2022  State SIP Strategy are estimated to be 174.2205.6 tons per day of NOx and 38.740.9 tons per 
day of VOC in 2037. Even when coupled with the emission reductions associated with ongoing 
implementation of the existing control program, additional reductions are needed to meet the standard, 
as described further in the following sections.  

South Coast Commitment 
Preliminary airAir quality modeling indicates that total NOx emissions from all sources in the South Coast 
will need to decrease to approximately 6360 tons per day in 2037, representing 82an approximate 
80 percent reduction from current levels. A significant fraction of the needed reductions will come from 
the existing control program, which is projected to reduce NOx emissions from all sources by 
approximately 55 percent by 2037, providing a significant down payment on the emission reductions 
needed..  

In addition, while CARB action on the 2016 State SIP Strategy measure commitments has progressed 
through various implementation schedules over the last five yearsas described above, a few measure 
commitments included in the 2016 State SIP Strategy have not yet been acted upon or were very recently 
adopted and are thus not yet in the baseline emissions inventory, as outlined in Table 4-7 above. Action 
will be taken on thesethe remaining measures in the coming year.  

Collectively, emissionemissions reductions from CARB’s current control program, reductions from the 
remaining 2016 State SIP Strategy measures still to be adopted, and reductions estimated from the 
measures identified and quantified to date for proposal inat the time of release of the 2022 State SIP 

 

15 Numbers may not add up due to rounding. 
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Strategy were not enough to meetshow attainment of the 2015 8-hour ozone standard in the South Coast 
(Figure 4-5). Since the release of the Draft 2022 State SIP Strategy, theCARB and South Coast AQMD has 
been able to successfully model attainment of the 2015 8-hour ozone standard in 2037 when including 
have identified the additional measures and reductions needed, such that this proposal now includes all 
measures and commitments needed from additional State sources to support attainment in the South 
Coast AQMD measures. Tables 4-8 and estimated4-9 summarize the reductions from the aviation sector. 
CARB identified and the South Coast AQMD are continuing to work to identify and refine the 
additionalquantified measures and. The aggregate commitment of emissions reductions tofrom State 
sources to be proposed for CARB Board consideration can be pursued, and found in CARB’s staff report 
for the forthcoming Proposed 2022 State SIP Strategy will include the additional measures and 
commitments needed from mobile sources to support the attainment demonstration in the South Coast. 
Table 4-8 summarizes the reductions from currently identified and quantified State measuresAQMP. 
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FIGURE 4-5 
2037 SOUTH COAST NOX EMISSIONS WITH MEASURES AND FEDERAL ACTIONS16 

(EMISSIONS OUT TO 100 NAUTICAL MILES) 

  

 

16 Source: CARB draft emissions inventory and reduction estimates2022 CEPAM v1.01 out to 100 nautical miles; 
left column represents the current baseline emissions with adopted CARB and district measures; middlecenter 
column includes 2022 State SIP Strategy CARB measures quantified to date and preliminary draft South Coast 
AQMD Draft Final 2022 AQMP quantified control measures; right column further includes federal actions 
quantified to date. Emissions inventories are still under development and will be finalized prior to release of the 
Proposed 2022 State SIP Strategy.  

Due to the discrepancy in the emissions inventory version and treatment of HD I/M and SORE regulations adopted 
in December 2021, the emissions in the graph do not match with the draft AQMP inventory. This discrepancy will 
be resolved in the final AQMP. 
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TABLE 4-8 

SOUTH COAST NOX EMISSION REDUCTIONS FROM CARB PROGRAMS 

CARB Programs in South Coast 2037 NOx Emission Reductions 
(tons per day)17 

Percent of Needed 
Reductions 

Current Control Program18 151.1166.4 55% 

Potential CARB Emissions Reductions 
Commitments* 

95.7 

2016 State SIP Strategy Measures 
(Not yet adoptedin baseline inventory) 

5.86.4 2% 

New Proposed Measures 72.989.3 26% 
Total Reductions 229.8262.1 83% 

 

* includes “Zero Emission Standard for Space and Water Heaters” which overlaps with South Coast 
AQMD’s R-CMB-01, R-CMB-02, C-CMB-01 and C-CMB-02. 

Table 4-9 shows the emission reductions of NOx and VOC in 2037 in the South Coast Air Basin expected 
from the 2022 State SIP strategy. 

  

 

17 Numbers may not add up due to rounding. 

18 Draft 2022 State SIP Strategy.  
CARB draft emissions inventory;Current Control Program represents the current baseline emissions out to 100 
nautical miles with adopted CARB and district measures. Emissions inventories are still under development and will 
be finalized prior to release of the Proposed 2022 State SIP Strategy. (Source 2022 CEPAM v1.01). 
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TABLE 4-9 

SOUTH COAST EXPECTED EMISSIONS REDUCTIONS FROM THE 2022 STATE SIP STRATEGY19 

Proposed Measure 2037 (tons per day) 
NOx VOC 

On-Road Heavy-Duty    
Advanced Clean Fleets Regulation 5.36.6 0.5 
Zero Emissions Trucks Measure NYQa4.1 NYQ0.4 

Total On-Road Heavy-Duty Reductions 5.310.7 0.50.9 
On-Road Light-Duty 
On-Road Motorcycle New Emissions Standards 0.90.8 2.1 
Clean Miles Standard <0.1 <0.1 

Total On-Road Light-Duty Reductions 0.98 2.1 
Off-Road Equipment 
Tier 5 Off-Road Vehicles and Equipment 1.82.7 NYQ 
Amendments to the In-Use Off-Road Diesel-Fueled Fleets Regulation 1.31.0 0.1 
Transport Refrigeration Unit Regulation Part 2 4.65.0 NYQ0.7 
Commercial Harbor Craft Amendments 2.6 0.2 
Cargo Handling Equipment Amendments 1.20.6 0.30.4 
Off-Road Zero Emission Targeted Manufacturer Rule 1.1NYQ NYQ 
Clean Off-Road Fleet Recognition Program NYQ NYQ 
Spark-Ignition Marine Engine Standards 0.3 1.20.7 

Total Off-Road Equipment Reductions 12.912.2 1.82.0 
Other   
Consumer Products Standards NYQ- 8 
Zero Emission Standard for Space and Water Heaters20 5.83.2 0.85 
Enhanced Regional Emission Analysis in State Implementation Plans NYQ NYQ 
Pesticides: 1,3-Dichloropropene Health Risk Mitigation - NYQ 

Total Other Reductions 5.8b3.2 8.88.5 
Primarily-Federally and Internationally Regulated Sources – CARB Measures 
In-Use Locomotive Regulation 12.710.9 0.30.4 
Future Measures for Aviation Emission Reductions  NYQ NYQ 
Future Measures for Ocean-Going Vessel Emissions Reductions  NYQ NYQ 

Total Primarily-Federally and Internationally Regulated Sources – CARB 
Measures Reductions 

12.710.9 0.30.4 

Primarily-Federally and Internationally Regulated Sources – Federal Action Needed21 
On-Road Heavy-Duty Vehicle Low- NOx Engine Standards 10.23.8 NYQ<0.1 
On-Road Heavy-Duty Vehicle Zero Emission Requirements NYQ NYQ 
Off-Road Equipment Tier 5 Standard for Preempted Engines 2.01.6 NYQ 
Off-Road Equipment Zero Emission Standards Where Feasible 1.22.2 NYQ 
More Stringent Aviation Engine Standards NYQ NYQ 

 

19 Numbers may not add up due to rounding. 
20 Reductions may be achieved through CARB and/or complementary South Coast AQMD control measures for this 
sector. 
21 Request U.S. EPA approval under the provisions of section 182(e)(5) of the Clean Air Act. 
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Proposed Measure 2037 (tons per day) 
NOx VOC 

Cleaner Fuel and Visit Requirements for Aviation NYQ10.2 NYQ 
Zero Emission On-Ground Operation Requirements at Airports NYQ NYQ 
Airport Aviation Emissions Cap 9.2 NYQ 
More Stringent National Locomotive Emission Standards NYQ NYQ 
Zero Emission Standards for Switch Locomotives NYQ NYQ 
Address Unlimited Locomotives Remanufacturing Loophole NYQ NYQ 
More Stringent NOx and PM Standards for Ocean-Going Vessels 0.8 NYQ 
Cleaner Fuel and Vessel Requirements for Ocean-Going Vessels 21.123.7 NYQ 

Total Primarily-Federally and Internationally Regulated -Federal Action 
Needed Reductions 

35.351.5 NYQ<0.1 

Aggregate Emissions Reductions 72.989.3 13.513.9 
a “NYQ” denotes emission reductions are Not Yet Quantified. 
b The reductions are not reflected in the attainment demonstration to avoid double counting of reductions. However, CARB and South Coast 

AQMD collaborate closely to develop regulations and implementation of the measure.
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CARB Measures 

On-Road Heavy-Duty 
Advanced Clean Fleets Regulation 

This measure accelerates zero emission vehicle adoption in the medium- and heavy-duty sectors by 
setting zero emission requirements for fleets and 100 percent zero emission vehicle sales requirement in 
California for manufacturers of Class 2b through 8 vehicles. The Advanced Clean Fleets Regulation will 
focus on strategies to ensure that the cleanest vehicles are deployed by government, business, and other 
entities in California to meet their transportation needs. The requirements would be phased-in on varying 
schedules for different fleets including public, drayage trucks, and high priority private and federal fleets. 
Public fleets would be required to phase-in purchase requirement starting at 50 percent of new purchases 
in 2024 and 100 percent starting in 2027. All drayage trucks operating at seaports and intermodal railyards 
would be required to be zero emission by 2035. Drayage trucks will also have new registration and 
reporting requirements, starting in 2023. High priority private and federal fleets would be required to 
phase-in zero emission vehicles as a percentage of the total fleet. The fleet requirements are based on 
zero emission suitability and are phased-in by vehicle body type. The Advanced Clean Fleets Regulation 
would also include a requirement that 100 percent of Class 2b and above vehicle manufacturer sales in 
California are zero emissions starting in 2040.  

Zero Emission Trucks Measure 
This measure would increase the number of zero emission vehicles and require cleaner engines to achieve 
emissionemissions reductions from fleets that are not affected by the proposed Advanced Clean Fleets 
measure. This would include potential zero emissions zone concepts around warehouses and sensitive 
communities if CARB is given new authority to enact indirect source rules in combination with strategies 
to upgrade older trucks to newer and cleaner engines. This would be a transitional strategy to achieve 
zero emissions medium- and heavy-duty vehicles everywhere feasible by 2045.  

On-Road Light-Duty 
On-Road Motorcycles New Emissions Standards 

This measure would reduce emissions from new, on-road motorcycles by adopting more stringent exhaust 
and evaporative emissions standards along with limited on-board diagnostics requirements and zero 
emissions sales thresholds with an associated credit program to help accelerate the development of zero 
emissions motorcycles. The new exhaust emissions standards include substantial harmonization with the 
more stringent European motorcycle emissions standards already in place. The new evaporative 
emissions standards are based on more aggressive CARB off-highway recreational vehicle emissions 
standards that exist today. This measure also proposes significant zero emission motorcycle sales 
thresholds beginning in 2028 and increasing gradually through 2035.  

Clean Miles Standard 
The Clean Miles Standard was adopted by CARB on May 20, 2021. The primary goals of this measure are 
to reduce GHG emissions from ride-hailing services offered by transportation network companies (TNCs) 
and promote electrification of the fleet by setting an electric vehicle mile target, while achieving criteria 
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pollutant co-benefits. TNCs would be required to achieve zero grams CO2 emissions per passenger mile 
traveled and 90 percent electric vehicle miles traveled (VMT) by 2030.  

Off-Road Equipment 
Tier 5 Off-Road Vehicles and Equipment 

This measure would reduce NOx and particulate matter (PM) emissions from new off-road compression-
ignition (CI) engines by adopting more stringent exhaust standards for all power categories, including 
those that do not currently utilize exhaust aftertreatment such as diesel particulate filters and selective 
catalytic reduction. This measure would be more stringent than required by current U.S. EPA and 
European Stage V nonroad regulations and would require the use of best available control technologies. 

For this measure, CARB staff would develop and propose standards for new off-road CI engines including 
the following: aftertreatment-based PM standards for engines less than 19 kilowatt (kW) (25 horsepower 
[hp]), aftertreatment-based NOx standards for engines greater than or equal to 19 kW (25 hp) and less 
than 56 kW (75 hp), and more stringent PM and NOx standards for engines greater than or equal to 56 
kW (75 hp). Other possible elements include enhancing in-use compliance, proposing more representative 
useful life periods, and developing a low load test cycle. It is expected that this comprehensive off-road 
Tier 5 regulation would rely heavily on technologies manufacturers are developing to meet the recently 
approved low NOx standards and enhanced in-use requirements for on-road heavy-duty engines. 

Amendments to the In-Use Off-Road Diesel-Fueled Fleets Regulation 
This measure would further reduce emissions from the in-use off-road diesel equipment sector by 
adopting more stringent requirements to the In-Use Off-Road Diesel-Fueled Fleets Regulation. These 
amendments would create additional requirements to the currently regulated fleets by targeting the 
oldest and dirtiest equipment that is allowed to operate indefinitely under the current regulation’s 
structure.  

The amendments would include an operational backstop to the current In-Use Off-Road Diesel-Fueled 
Fleets Regulation for most Tier 0, 1, and 2 engines between 2024 and 2032. This will allow an eight-a 12 
year phase out of these oldest engines. Along with the operational backstop, adding vehicle provisions in 
the current regulation will be extended to phase in a limitation on the adding of Tier 3 and Tier 4i vehicles 
to fleets. The amendments also include proposed new requirements for most fleets to use renewable 
diesel, proposed requirements for prime contractors and public works awarding bodies to increase the 
enforceability of the regulation, and optional flexibility provisions for fleet adoption of zero emission 
vehicles. Additional modifications could include clarification to implementation and sunset provisions that 
would have allowed small fleets to continue to operate vehicles that could not be retrofitted with a 
verified diesel emission control strategy indefinitely. 

Transport Refrigeration Unit Regulation Part 2 (Non-Truck TRUs) 
This measure is the second part of a two-part rulemaking to transition diesel-powered transport 
refrigeration units (TRUs) to zero emission technologies. This measure would require zero emission 
equipment for non-truck TRUs (trailer TRUs, domestic shipping container TRUs, railcar TRUs, TRU 
generator sets, and direct-drive refrigeration units). 
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Commercial Harbor Craft Amendments 
This measure proposes that starting in 2023 and phasing in through 2031, most commercial harbor crafts 
(CHCs) (except for commercial fishing vessels and categories listed below) would be required to meet the 
cleanest possible standard (Tier 3 or 4) and retrofit with diesel particulate filters (DPFs) based on a 
compliance schedule. The current regulated CHC categories are ferries, excursion, crew and supply, 
tug/tow boats, barges, and dredges. The amendments would impose in-use requirements on the rest of 
vessel categories except for commercial fishing vessels, including workboats, pilot vessels, commercial 
passenger fishing, and all barges over 400 feet in length or otherwise meeting the definition of an ocean-
going vessel. The amendments would also remove the current exemption for engines less than 50 hp. 

The measure also proposes that, starting in 2025, all new excursion vessels be required to be plug-in 
hybrid vessels that can deriveare capable of deriving 30 percent or more of combined propulsion and 
auxiliary power from a zero emission tailpipe emission source. Starting in 2026, all new and in-use short 
run ferries would be required to be zero emission; and starting in 2030 and 2032, all commercial fishing 
vessels would need to meet a Tier 2 standard at minimum. 

Cargo Handling Equipment Amendments 
This measure would start transitioning Cargo Handling Equipment (CHE) to full zero emission in 2026, with 
over 90 percent penetration of ZE equipment by 2036. Based on the current state of zero emission CHE 
technological developments, the transition to zero emission would most likely be achieved largely through 
the electrification of CHE. This assumption about aggressive electrification is supported by the fact that 
currently some electric RTG cranes, electric forklifts, and electric yard tractors are already commercially 
available. Other technologies are in early production or demonstration phases. 

Off-Road Zero Emission Targeted Manufacturer Rule 
The Off-Road Zero Emission Targeted Manufacturer Rule would accelerate the development and 
production of zero emission off-road equipment and powertrains. Existing zero emission regulations and 
regulations currently under development target a variety of sectors (e.g., forklifts, cargo handling 
equipment, off road fleets, Small Off-Road Engines (SORE), etc.). However, as technology advancements 
occur, more sectors including wheel loaders, excavators, and bulldozers could be accelerated. Fully 
addressing control of emissions from new farm and construction equipment under 175 horsepower that 
are preempted, will require partnership on needed Federal zero emission standards for off-road 
equipment. 

This measure would require manufacturers of off-road equipment and/or engines to produce for sale zero 
emission equipment and/or powertrains as a percentage of their annual statewide sales volume. 
Sales/production mandate levels would be developed based on the projected feasibility of zero emission 
technology to enter and grow in the various off-road equipment types currently operating in California. 
This measure is expected to increase the availability of zero emission options in the off-road sector and 
support other potential measures that promote and/or require the purchase and use of such options. A 
targeted manufacturer regulation will need to considertake into account parameters such as the number 
of equipment and engine manufacturers producing off-road equipment for sale in California, along with 
sales volumes, to ensure that such an effort is cost-effective and technologically feasible.  
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Clean Off-Road Fleet Recognition Program 
This measure would create a non-monetary incentive to encourage off-road fleets to go above and beyond 
existing regulatory fleet rule compliance and adopt advanced technology equipment with a strong 
emphasis on zero emission technology. The Clean Off-Road Fleet Recognition Program would provide a 
standardized methodology for contracting entities, policymakers, Statestate and local government, and 
other interested parties to establish contracting criteria or require participation in the program to achieve 
their individual policy goals. 

The Clean Off-Road Fleet Recognition Program framework would encourage entities with fleets to 
incorporate advanced technology and zero emission vehicles into their fleets, prior to or above and 
beyond regulatory mandates based on fleet size. The program would provide standardized criteria or a 
rating system for participation at various levels to reflect the penetration of advanced technology and 
zero emission vehicles into a fleet. Levels could be scaled over time as zero emission equipment becomes 
more readily available. CARB anticipates the next several years of technology advancements and 
demonstrations to drive the stringency of the rating system. Participation in the program would be 
voluntary for entities with fleets, however, designed in a manner that provides them motivation to go 
beyond business as usual. The program would offer value for entities with fleets to participate by 
potentially providing them increased access to jobs/contracts, public awareness, and marketing 
opportunities. 

Spark-Ignition Marine Engine Standards 
For this measure, CARB will develop and propose catalyst-based standards for outboard and personal 
watercraft engines less than or equal to 40 kW in power that will gradually reduce emission standards to 
approximately 70 percent below current levels. For outboard and personal watercraft engines under 40 
kW, more stringent exhaust standards will be developed and proposed based on the incorporation of 
electronic fuel injection that will gradually reduce emission standards 40 percent below current levels. 
This measure would require a 5.0 g/kW-hr HC+NOx standard for outboard engines and personal 
watercraft engines at or above 40 kW in power and a 10.0 g/kW-hr HC+NOx standard for engines less than 
40 kW. 

In addition to requiring more stringent exhaust standards, CARB is considering actions consistent with 
Executive Order N-79-20 that would require a percentage of outboard and personal watercraft vessels to 
be propelled by zero emission technologies for certain applications. Outboard engines less than 19 kW, 
which are typically not operated aggressively or for extended periods, could potentially be phased-out 
and gradually replaced with zero emission technologies. Some personal watercraft applications could also 
potentially be replaced with zero emission technologies. 

Other 
Consumer Products RegulationStandards 

This measure will further reduce VOC and equivalent VOC emissions from consumer products to expedite 
attainment of national ambient air quality standards for ozone. As with previous rulemakings, emission 
reductions will be achieved by setting regulatory standards applicable to the content of consumer 
products. To meet emission reduction targets for the measure, CARB staff will evaluate categories with 
relatively high contributions to ozone formation, whether currently regulated or unregulated. Staff will 
consider the merits of proposing VOC content standards as well as reactivity limits. Staff developing 
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proposed amendments to the Consumer Products Regulation will also consider investigating concepts for 
expanding manufacturer compliance options, market-based approaches, and reviewing existing 
exemptions. Staff will work with stakeholders to explore mechanisms that would encourage the 
development, distribution, and sale of cleaner, very low, or zero-emitting products. In undertaking these 
efforts staff will prioritize strategies that achieve the maximum feasible reductions in ozone forming, toxic 
air contaminant, and GHG emissions. This measure complements a parallel measure in CARB’s Climate 
Change Scoping Plan Update, to be considered by the CARB Board in 2022, to phase down use of HFC-
152a and other GHGs in consumer products. 

Zero Emission Standard for Space and Water Heaters 
For this measure, CARB would develop and propose zero GHG emission standards for space and water 
heaters sold in California; CARB could also work with air districts to further tighten district rules to drive 
zero emission technologies. This measure would not mandate retrofits in existing buildings, but some 
buildings would require retrofits to be able to use the new technology that this measure would require. 
Beginning in 2030, 100 percent of sales of new space and water heaters (for either new construction or 
replacement of burned-out equipment in existing buildings) would need to meet zero emission standards. 
It is expected that this regulation would rely heavily on heat pump technologies currently being sold to 
electrify new and existing homes.  

Enhanced Regional Emissions Analysis in SIPs 
The primary goal of this measure is to reduce criteria pollutant and GHG emissions that come from on-
road mobile sources through reductions in VMT. In addition, lowering VMT will help alleviate traffic 
congestion, improve public health, reduce consumption of fossil fuels, and reduce infrastructure costs. 
CARB is exploring three options to reduce reactive organic gases (ROG)VOC and NOx emissions through 
reductions in VMT. First, CARB will consider whether and how to change the process for developing Motor 
Vehicle Emissions Budget (MVEB) by evaluating the existing MVEB development process to meet NAAQS. 
In addition, CARB will assess and improve the Reasonably Available Control Measures (RACM) analysis in 
the SIP by providing a comprehensive list of Transportation Control Measures (TCMs) and emission 
quantification methodology. Finally, CARB will consider updating the guidelines for the California Motor 
Vehicle Registration Fee (MV Fees) Program and the Congestion Mitigation and Air Quality Improvement 
(CMAQ) Program to fund a broader range of transportation and air quality projects that advance new 
approaches and technologies in reducing air pollution. 

1,3-Dichloropropene Health Risk Mitigation 
Pesticides are regulated under both federal and state law. California Department of Pesticide Regulation 
(DPR) is the agency responsible for regulating the sale and use of pesticides in California. DPR can generally 
reduce exposures to pesticides through the development and implementation of necessary restrictions 
on pesticide sales and use and by encouraging integrated pest management. Considered a VOC, 1,3-
Dichloropropene (1,3-D) is a fumigant used to control nematodes, insects, and disease organisms in soil. 

DPR is developing a regulation to address both cancer and acute risk to non-occupational bystanders from 
the use of 1,3-D. The regulation will be developed in consultation with the County Agricultural 
Commissioners (CACs), the local air districts, CARB, the Office of Environmental Health Hazard Assessment 
(OEHHA), and the California Department of Food and Agriculture (CDFA). Once implemented, DPR’s 
regulation would require applicators to use totally impermeable film (TIF) tarpaulins or other mitigation 
measures that provide a comparable degree of protection from exposure. 
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Primarily-Federally and Internationally Regulated Sources – CARB Measures 
In addition to reducing emissions from the above sources, it is critical to achieve emissionemissions 
reductions from sources that are primarily regulated at the federal and international level. It is imperative 
that the federal government and other relevant regulatory entities act decisively to reduce emissions from 
these primarily-federally and internationally regulated sources of air pollution. CARB and the air districts 
in California have taken actions to not only petition federal agencies for action, but also to directly reduce 
emissions using programmatic mechanisms within our respective authorities. CARB continues to explore 
additional actions, many of which may require a waiver or authorization under the Clean Air Act, as 
described below. 

In-Use Locomotive Regulation 
This measure would use mechanisms available under CARB’s regulatory authority to accelerate the 
adoption of advanced, cleaner technologies, and include zero emission technologies, for locomotive 
operations. The In-Use Locomotive Regulation would apply to all locomotives operating in the State of 
California with engines that have a total rated power of greater than 1,006 horsepower, excluding 
locomotive engines used in training of mechanics, equipment designed to operate both on roads and rails, 
and military locomotives. The measure reduces emissions by increasing use of cleaner diesel locomotives 
and zero emission locomotives through a spending account, in-use operational requirements, and by an 
idling limit. By July 1, 2024, a spending account would be established for each locomotive operator. Funds 
in the account would only be used toward Tier 4 or cleaner locomotives until 2030, and at any time toward 
zero emission locomotives, zero emission pilot or demonstration projects, or zero emission infrastructure. 

For the in-use operational requirements, beginning January 1, 2030, only locomotives built after January 
1, 2007 may operate in California. Each year after January 1, 2030, only locomotives less than 23 years old 
may operate in California. Additionally, under the in-use operational requirements, starting January 1, 
2030, all switch, industrial, and passenger locomotives operating in California with an original engine build 
date 2030 or newer will be required to be zero emission. Starting January 1, 2035, all freight line haul 
locomotives operating in California with an original engine build date 2035 or newer must be zero 
emission. Locomotives equipped with automatic engine stop/start systems are to idle no more than 30 
minutes unless an exemption applies. Also, locomotive operators would report locomotive engine 
emissions levels and activity on an annual basis. 

Future Measures for Aviation Emissions Reductions 
Future measures for aviation would reduce emissions from airport and aircraft related activities. The 
identified emission sources for the aviation sector are main aircraft engines, auxiliary power units (APU), 
and airport ground transportation. Emission reductions can be achieved by pursuing incentive and 
regulatory measures.  

CARB would evaluate federal, Statestate, and local authority in setting operational efficiency practices to 
achieve emission reductions. Operational practices include landing, takeoff, taxi, and running the APU, 
and contribute to on-ground and near-ground emissions. Near ground emissions are emissions between 
ground level up to 3,000 feet. Operational practices such as de-rated take-off and reduced power taxiing 
have the potential to achieve emission reductions.  

CARB would similarly work with the U.S. EPA, Air Districts, airports, and industry stakeholders in a 
collaborative effort to develop regulations, voluntary measures, and incentive programs. CARB would 
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evaluate the incentive amounts that would be required to encourage aircrafts to voluntarily use cleaner 
engines and fuels. Incentives to encourage the use of cleaner engines and fuels for aircraft in California 
would involve identification of funding sources and implementation mechanisms such as development of 
new programs. 

Future Measures for Ocean-Going Vessel Emissions Reductions 
Future measures for OGVs would reduce emissions from OGVs that are transiting, maneuvering, or 
anchoring in regulated California waters and while docking at berth in California seaports. Despite the 
reductions achieved by existing regulatory and incentive programs, additional measures are needed to 
achieve further emissionemissions reductions from OGVs to protect public health and meet federal air 
quality standards. Due to the international nature of OGVs, advocacy and coordination with federal and 
international oversight and regulatory organizations may be needed to achieve additional 
emissionemissions reductions.  

Future measures for OGVs could achieve additional reductions through the use of operational changes 
and new technologies currently in development, including advances in exhaust capture and control, 
mobile shore power connections, cleaner fuels (such as liquified natural gas [LNG], hydrogen, methanol, 
ammonia, etc.), alternative power sources (including batteries and fuel cells), as well as potential vessel 
side technologies (such as water-in-fuel emulsion). In pursuing regulatory measures, CARB would work 
with the U.S. EPA, California Air Districts, seaports, and industry stakeholders in a collaborative effort to 
determine which measure would provide the most effective emissionemissions reductions, as well as 
CARB’s ability to implement each potential measure. Advocacy at the federal and international levels may 
be necessary to achieving additional emissionemissions reductions from OGVs given the international 
nature of sea trade.  

Incentive or regulatory measures could be pursued to achieve further emissionemissions reductions from 
OGVs, including using cleaner engines or cleaner fuels than those required by the U.S. EPA and the 
International Maritime Organization (IMO), reducing emissions while anchored within regulated California 
waters (RCW), sailing at slower speeds while in RCW, and requiring bulk and general cargo vessels to 
reduce emissions while at berth. 

Additionally, CARB staff have committed to assessing the feasibility, benefits, and cost-effectiveness of 
control technologies for bulk/general cargo vessels and vessels at anchor (which are currently not subject 
to emissions control requirements in the 2020 At Berth Regulation) as part of the 2020 At Berth 
Regulation’s Interim Evaluation. This evaluation will occur in 2021–2022, with a public report due by 
December 1, 2022.  

Primarily-Federally and Internationally Regulated Sources – Federal 
Actions Needed  
For California to meet air quality standards, it is imperative that the federal government and other 
relevant regulatory entities act decisively to reduce emissions from these primarily-federally and 
internationally regulated sources of air pollution. Absent further action, by 2030, Statewide NOx emissions 
from primarily-federally regulated sources will be double the emissions from California-regulated mobile 
sources by 2030. For the following measures, CARB would petition and/or advocate to the U.S. EPA and 
other federal and international entities for actions to control emissions as described below. 
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On-Road Heavy-Duty Vehicle Low-NOx Engine Standards Vehicles 
Due to the preponderance of interstate trucking’s contribution to emissions in California, 

timely federal action to implement a national low-On-Road Heavy-Duty Vehicle Low NOx engine 
standard is critical to provide the emission reductions needed for attainment. Engine Standards  
In the 2016 State SIP Strategy, CARB includedoutlined a measure to petition for a federal low- NOx 
standards that would apply to all new heavy-duty trucks sold nationwide starting in 2024 or later. This 
wouldwill ensure that all trucks traveling within California would eventually be equipped with an engine 
meeting the lower NOx standard. Federal action is critical to implement this emission standard, since 
emissionemissions reductions from a California-only CARB regulation would come mostly from Class 4-6 
vehicles (as most Class 7 and 8 vehicles operating in California were originally purchased outside the 
State).  

In June of 2016, the South Coast, San Joaquin Valley and Bay Area air districts and nine other State and 
local air control agencies formally petitioned the U.S. EPA to adopt 0.02 g/bhp-hr NOx standards for 
medium- and heavy-duty- truck engines nationally. The U.S. EPA responded to those petitions on 
December 20, 2016, stating that they will initiate the work necessary to issue a Notice of Proposed 
Rulemaking for a new on-road heavy-duty NOx program, with the intention of proposing standards that 
could begin in model year Although2024, consistent with the lead-time requirements of the Clean Air Act. 
In November 2018, the U.S. EPA announced the national program, known as the Cleaner Trucks Initiative 
(CTI), 22  and an Advanced Notice of Proposed Rulemaking was released on January 21, 2020. 23  On 
August 5, 2021, the U.S. EPA announced an update to CTI called the Clean Trucks Plan (CTP).24 And finally, 
just recently on ) proposal released in March 3, 2022, the U.S. EPA published a Notice of Proposed 
Rulemaking25 that includes two proposed provides options for levels at which the emissions standard 
could be set and implementation timelines, along with an additional alternative, on which they that are 
currently accepting public comment. less stringent, U.S. EPA is moving forward with the federal CTP, and 
CARB willwould advocate to align the federal CTP with CARB’s low- NOx omnibusOmnibus regulations to 
the maximum degree possible, given the need for deep emissionemissions reductions and the benefits of 
consistency in this area given the multiple jurisdictions in which trucks are purchased and used. 

On-Road Heavy-Duty Vehicle Zero Emission Requirements  
In addition to the need for cleaner combustion engine standards, actions are also needed at the federal 
level to drive the introduction of zero emission heavy-duty vehicles into the on-road fleet nation-wide. 
CARB would petition and/or advocate to the U.S. EPA for federal zero emission on-road heavy-duty vehicle 
requirements, along with more stringent GHG standards for medium- and heavy-duty vehicles that would 
apply to new heavy-duty trucks sold nationwide. to achieve the needed NOx emissions reductions for the 
South Coast in 2037. Additionally, CARB would advocate that the U.S. EPA enable Statestate leadership 

 

22 https://www.epa.gov/regulations-emissions-vehicles-and-engines/cleaner-trucks-initiative. 

23 Control of Air Pollution from New Motor Vehicles: Heavy-Duty Engine Standards, 85 Fed. Reg. 3306 (Jan. 21, 
2020). https://www.govinfo.gov/content/pkg/FR-2020-01-21/pdf/2020-00542.pdf.  

24 https://www.epa.gov/regulations-emissions-vehicles-and-engines/clean-trucks-plan. 

25 https://www.epa.gov/system/files/documents/2022-03/hd2027stds-nprm-2022-03.pdf. 
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on zero emission trucks by prioritizing federal grants toward zero emission technology and their 
associated infrastructure. 

Pre-empted Off-Road Equipment Tier 5 Standard 
More Stringent Emission Standards for Preempted Off-Road Engines  

Off-road equipment regulated at the federal level also contributes significant ozone precursor emissions 
in California. Included in the Draft 2022 State SIP Strategy is a potential measure for Tier 5 standards on 
State-regulated off-road equipment. CARB would also petition and/or advocate to the U.S. EPA to 
promulgate off-road equipment Tier 5 compression-ignition standards and new spark-ignition standards 
for preempted engines to achieve the needed NOx emissions reductions for the South Coast in 2037, akin 
to those that CARB is pursuing for equipment under State authority to prevent the availability of 
equipment meeting a less stringent standard.   

Off-Road Equipment Zero Emission Standards Where Feasible  
Given the availability of zero emission equipment in certain off-road sectors, zero emissions requirements 
are also feasible and needed, as discussed in various CARB measures in the Off-Road Equipment portion 
of the Draft 2022 State SIP Strategy. CARB would also petition and/or advocate to the U.S. EPA to require 
zero emission standards for off-road equipment where the technology is feasible to achieve the needed 
NOx emissions reductions for the South Coast in 2037. Zero emission technology is maturing and 
penetrating the off-road equipment categories, and federal zero emission standards for off-road 
equipment would provide a clear path for zero emission technology to continue maturing.  

Aviation 
More Stringent Aviation Engine Standards  

In California, aircraft are projected to make up 9.5 percent of mobile source NOx emissions in 2035, 
increasing from 5.4 percent in 2020. While CARB continues to explore options available under its 
regulatory authority to control emissions from aviation, CARB would petition and/or advocate to the U.S. 
EPA/ICAO for more stringent criteria and GHG standards for aircraft engines to achieve the needed NOx 
emissions reductions for the South Coast in 2037. With innovative research and advanced optimization of 
engine design, it has been demonstrated that NOx emissions can be further reduced beyond the CAEP/8 
standards as seen under the FAA’s Continuous Lower Energy, Emissions, and Noise Phase II (CLEEN II) 
Program. 

Cleaner Fuel and Visit Requirements for Aviation  
In addition to needing more stringent engine standards, there are other mechanisms by which regulatory 
entities could require emissionemissions reductions from aircraft in California. CARB would petition 
and/or advocate to the U.S. EPA to require aircraft to use cleaner fuels when travellingtraveling through 
California, and to require visits from cleaner aircraft to achieve the needed NOx emissions reductions for 
the South Coast in 2037.  Using the aircraft engine certification data manufacturers report to International 
Civil Aviation Organization (ICAO), CARB staff has identified the Airbus 320-NEO and Airbus 319-100 Series 
as the cleanest options for NOx emissions among aircraft commonly visiting California, with NOx emissions 
40 percent below the weighted-average aircraft visit.   
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Zero Emission On-Ground Operation Requirements at Airports  
The on-ground operations at airports present additional opportunities for emissionemissions reductions 
for aviation. Typical aircrafts include an auxiliary power unit (APU) which is a small turbine engine that 
starts the aircraft main engines and powers the electrical systems on the aircraft when the main engines 
are off. Requirements for switching to the on-board rechargeable batteries as the power supply, it would 
reduce the usage of the gas turbine APU and hence emissions. Taxiing is another on-ground operation 
where emissions can be reduced through reduced power during taxiing, improved taxi-time, and the use 
of new technologies such as Taxi-bot. Taxi-bot is utilized during pushback operations and allows 
immediate taxiing with the engines stopped eliminating bottlenecks in the gate area while also eliminating 
emissions from the main engines.. CARB would petition and/or advocatedadvocate to the U.S. EPA to 
require zero emission on-ground operation at California airports to achieve the needed NOx emissions 
reductions for the South Coast in 2037.  

Airport Aviation Emissions Cap 
In addition to the three proposed aviation actions above, CARB would petition and/or advocate to 
appropriate agencies, including the U.S. EPA, for additional actions to control emissions from aviation, 
such as requiring an aviation emissions cap at each California airport to achieve the needed NOx emissions 
reductions for the South Coast in 2037. This emissions cap would set an emissions level for all aircraft 
activities related to the airports preventing emissions to increase with airport growth and reduce existing 
emissions by replacing airport activities with cleaner combustion and zero emission technologies. These 
additional reductions could potentially also be achieved through incentivized turnover of aircraft or 
upgrades to cleaner engines, or other available regulatory mechanisms. 

Locomotives 
More Stringent National Locomotive Emission Standards  

Locomotives are another source primarily regulated at the federal level that contribute significant NOx 
emissions in California. In the 2016 State SIP Strategy, CARB includedoutlined a measure to petition for 
more stringentnew national locomotive emission standards. The goal of a more stringent national 
locomotive emission standard is to reduce for significant additional reductions in criteria and toxic 
pollutants, and GHG emissions from existing and future locomotives in order to meet air quality and 
climate change goals.. On April 13, 2017, CARB petitioned the U.S. EPA26 to promulgate both Tier 5 
national emission standards for newly manufactured locomotives, and more stringent national 
requirements for remanufactured locomotives, to reduce criteria and toxic pollutants, fuel consumption, 
and GHG emissions.. CARB is waiting for the U.S. EPA to act on thethis petition to promulgate Tier 5 
national emissionthese standards for newly manufactured locomotives and more stringent national and 
requirements for remanufactured locomotives. 

Zero Emission Standards for Switch Locomotives  
SwitchersLocomotive switchers, or switchers, move railcars and sections of trains in and around railyards 
(but should not be confused with rubber-tired railcar movers, smaller off-road vehicles than move 

 

26 https://ww2.arb.ca.gov/resources/documents/petition-rulemaking-seeking-amendment-locomotive-emission-
standards. 
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individual railcars in yards, but are not considered switchers). Switchers thatand account for about 
10 percent of freight diesel use could be converted . The 2017 petition to electric.U.S. EPA included a 
proposed standard for zero emission technology for use in certain overburdened areas and communities 
near railyards, but zero emission technology is now feasible for additional locomotive applications and 
geographical areas. For this measure, CARB would petition and/or advocate to the U.S. EPA to promulgate 
national zero emission standards for switcherslocomotives to reduce criteria and toxic pollutants, fuel 
consumption, and GHG emissions to achieve the needed NOx emissions reductions for the South Coast in 
2037. 

Address Unlimited Locomotive Remanufacturing Loophole 
Federal rules currently define remanufactured locomotives as “new” when they are remanufactured, and 
do not set limits on how often locomotives can be remanufactured. The result isFor this measure, CARB 
would petition and/or advocate to U.S. EPA to address the regulatory provisions that allows continued 
remanufacturing of old and polluting locomotives to the same pollution tier standards, and persistent 
pollution from these sources. For this measure, CARB would petition and/or advocate to the U.S. EPA to 
remove this regulatory loophole, in addition to the State-level rules discussed above to achieve the 
needed NOx emissions reductions for the South Coast in 2037. 

Ocean-Going Vessels 
More Stringent NOx and PM Standards for Ocean-Going Vessels   

Emissions from main engines and auxiliary engines of ocean-going vesselsOGVs during transit, anchorage, 
and maneuvering must be addressed in order to achieve NOx reductions needed to meet California’s near- 
and mid-term air quality goalsstandards in California. Currently, very few vessels with Tier 3 main engines 
visit California ports, even though the Tier 3 engine standard applied to new marine engines beginning in 
2016. Tier 2 vessels emit three times higher NOx than Tier 3 vessels; thus, phasing out of older Tier 5 
vessels is key to reducing criteria and toxics emissions from OGVs.  

CARB would petition and/or advocate to the U.S. EPA and International Maritime Organization (IMO) for 
cleaner marine standards to achieve the needed NOx emissions reductions for the South Coast in 2037. 
While marine Tier 3 is considerably cleaner than Tier 2, the Tier 3 NOx standard is still 5 to 10 times higher 
than the standards for other diesel equipment sectors, and does not include a PM standard. CARB will 
work with the U.S. EPA, U.S. Coast Guard, and other partners to urge IMO to adopt more stringent Tier 4 
marine standard and establish efficiency requirements for existing vessels. 

Cleaner Fuel and Vessel Requirements for Ocean-Going Vessels  
In addition to more stringent engine standards, there are other mechanisms by which regulatory entities 
could require emissionemissions reductions from OGVs in California and along the California coast. CARB 
would petition and/or advocate to the U.S. EPA to require vessels to use cleaner fuels and visits from 
cleaner OGVs. To the maximum extent possible all Tier 0, Tier 1, and Tier 2 vessel visits should be replaced 
with visits made by Tier 3 or cleaner vessels by 2031. Current Tier 3 vessel manufacturing data suggest 
that there may not be sufficient Tier 3 vessels to meet thesatisfy all vessel visits to the State, even if 
California were to receive a large majority of the worldwide Tier 3 vessels. However, these reductions may 
be achieved by incentivizing visits from Tier 2 vessels that have been retrofitted to reduce NOx emissions. 
CurrentSome of the current retrofit technologies for marine engines include water-in-fuel emulsion, 
exhaust gas recirculation (EGR) and SCR. Both EGR and SCR, which both have shown potential to reduce 
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emissions by up to 80 percent. Water-in-fuel emulsion strategies have shown up to 40 percent reduction 
in NOx emissions and may provide significant and cost-effective reductions options (particularly at near-
port and low load conditions whereIt is possible that Tier 3 and other retrofit optionsstrategies may not 
operate at achieve full potential). Biofuels benefits when operating or maneuvering at lower loads in the 
vicinity of seaports in Regulated California Waters. Therefore, other strategies such as water-in-fuel 
emulsion, biofuels, renewable hydrogen and other hydrogen-derived fuels such as ammonia, methanol, 
batteries and fuel cells are being considered as potential or complementary fuel choices for vessels. to 
achieve maximum emissions reductions. All options need to be considered to achieve the needed 
emission reductionsemissions reductions. CARB would petition and/or advocate to U.S. EPA to require 
vessels to use cleaner fuels and visits from cleaner OGVs to achieve the needed NOx emissions reductions 
for the South Coast in 2037. 

SCAG’s Regional Transportation Plan/Sustainable 
Communities Strategy and Transportation Control 
Measures 
Measures from the Southern California Association of Governments’ Regional Transportation 
Plan/Sustainable Communities Strategy and Transportation Control Measures (RTP/SCS and TCMs) also 
play a key role in the 2022 AQMP. This section summarizes SCAG’s RTP/SCS and TCMs. More details of 
SCAG’s RTP/SCS is included in Appendix IV-C, which is based on SCAG’s Final 2020–2045 Regional 
Transportation Plan/Sustainable Communities Strategy (2020 RTP/SCS, also known as Connect SoCal) and 
2021 Federal Transportation Improvement Program (FTIP), as amended. The RTP/SCS and FTIP were 
developed in consultation with federal, State, and local transportation and air quality planning agencies 
and other stakeholders. The four County Transportation Commissions (CTCs) in the South Coast Air Basin, 
namely Los Angeles County Metropolitan Transportation Authority, Riverside County Transportation 
Commission, Orange County Transportation Authority, and the San Bernardino County Transportation 
Authority, were actively involved in the development of the regional transportation measures of this 
Appendix. 

Introduction  
As required by federal and State laws, SCAG is responsible for ensuring that the regional transportation 
plan, program, and projects are supportive of the goals and objectives of applicable AQMPs and State 
Implementation Plans (AQMPs/SIPs). SCAG is also required to develop demographic projections and 
regional transportation strategy and control measures for the South Coast AQMD’s AQMP/SIP. 

As the Metropolitan Planning Organization (MPO) for the six-county region comprising SCAG’s jurisdiction, 
SCAG is obligated to develop an RTP/SCS every four years. The RTP/SCS is a long-range regional 
transportation plan that provides for the development and integrated management and operation of 
transportation systems and facilities that will function as an intermodal transportation network for the 
SCAG region. The RTP/SCS also outlines certain land use growth strategies that provide for more 
integrated land use and transportation planning and enhance transportation investments. The RTP/SCS is 
required by federal laws to demonstrate transportation conformity and also to achieve regional GHG 



Draft Final 2022 AQMP 

4-60 

reduction targets set by the California Air Resources Board (CARB) pursuant to SB 375. Pursuant to the 
California Health and Safety Code, the RTP/SCS constitutes the Regional Transportation Plan/Sustainable 
Communities and Transportation Control Measures of the South Coast AQMD’s AQMPs. 

In addition, SCAG develops the biennial FTIP. The FTIP is a list of multimodal capital improvement projects 
to be implemented over a six-year period. The FTIP implements the programs and projects in the RTP/SCS.   

Regional Transportation Plan/Sustainable Communities Strategy and 
Transportation Control Measures  
The SCAG region faces many critical challenges including demographics, transportation system 
preservation, transportation funding, goods movement, housing, air quality, climate change, and public 
health. Under the guidance of the goals and objectives adopted by SCAG’s Regional Council, SCAG’s 
governing board, the Connect SoCal was developed to provide a blueprint to integrate land use and 
transportation strategies to help achieve a coordinated and balanced regional transportation system.  
Connect SoCal represents the culmination of more than three years of work involving dozens of public 
agencies, 197 local jurisdictions in the SCAG region, hundreds of local, county, regional and State officials, 
the business community, environmental groups, as well as various nonprofit organizations. Connect SoCal 
was adopted by SCAG’s governing board, the Regional Council, on May 7, 2020 for transportation 
conformity purposes only and on September 3, 2020 for all purposes. 

To realize a sustainable and connected region, Connect SoCal includes a Core Vision that centers on 
maintaining and better managing the transportation network for moving people and goods, while 
expanding mobility choices by locating housing, jobs and transit closer together and increasing investment 
in transit and complete streets; five Key Connections that augment the Core Vision to address trends and 
emerging challenges while closing the gap between what can be accomplished through intensification of 
core planning strategies alone and what must be done to meet increasingly aggressive greenhouse gas 
reduction goals; as well as action-oriented transportation strategies and Sustainable Communities 
Strategy. 

Core Vision 

• Sustainable Development 
• System Preservation and Resilience 
• Demand and System Management 
• Transit Backbone 
• Complete Streets 
• Goods Movement 

Key Connections 

• Smart Cities and Job Centers 
• Housing Supportive Infrastructure 
• Go Zones 
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• Accelerated Electrification 
• Shared Mobility and Mobility as a Service 

Transportation Strategies 

• Preserve and Optimize Our Current System 
o Congestion Management 
o Congestion Pricing 
o Transportation Demand Management (TDM) 
o Transportation System Management (TSM) 

• Completing Our Transportation System 
o Transit 
o Passenger Rail 
o Active Transportation 
o Transportation Safety 
o Highway and Arterial Network 
o Regional Express Lane Network 
o Goods Movement 
o Aviation 
o Technological Innovations and Emerging Technology 

Sustainable Communities Strategy 

• Focus Growth Near Destinations and Mobility Options 
• Promote Diverse Housing Choices 
• Leverage Technology Innovations 
• Support Implementation of Sustainability Policies 
• Promote a Green Region 

Transportation Control Measures  
Connect SoCal includes, as a subset of transportation strategies, SIP-committed transportation programs 
and projects that reduce vehicle use or change traffic flow or congestion conditions for the purposes of 
reducing emissions from transportation sources and improving air quality, better known as Transportation 
Control Measures or “TCMs.” In the South Coast Air Basin, TCMs include the following three main 
categories of transportation improvement projects and programs that have funding programmed for 
right-of-way and/or construction in the first two years of the 2021 FTIP: 

• Transit and non-motorized modes; 
• High Occupancy Vehicle (HOV) Lanes and their pricing alternatives; and 
• Information-based strategies (e.g., traffic signal synchronization). 



Draft Final 2022 AQMP 

4-62 

Attachment A of Appendix IV-C is a list of transportation control measure projects that are from SCAG’s 
2021 FTIP and specifically identified and committed to in the Draft Final 2022 AQMP/SIP. Per the federal 
Clean Air Act, these committed TCMs are required to receive funding priority and be implemented in a 
timely manner. In the event that a committed TCM cannot be delivered or will be significantly delayed, 
there must be a substitution for the TCM. It is important to note that as the SCAG’s FTIP is updated every 
two years, new committed TCMs are automatically added to the applicable SIP from the previous FTIP. 

Plan Emissions Reduction Benefits 
If the future vehicle fleet mix and emission factors are held constant as those in the Connect SoCal base 
year 2016, Connect SoCal is estimated to yield a reduction in NOx emissions by about 1.5 tons per day in 
2025, 4.1 tons per day in 2035, and 6.8 tons per day in 2045 compared with their respective Baselines 
without Connect SoCal. However, if accounting for mandated future improvement in vehicle fleet mix and 
emission factors, the estimated NOx emission reduction from Connect SoCal is reduced by 60 to 73 
percent, because the vehicles as a whole are becoming much cleaner, and reduction of every vehicle mile 
traveled from Connect SoCal yields less reduction in NOx emissions.  

Plan Investment 
The total expenditure for the various strategies in Connect SoCal is forecasted to be $638.9 billion for the 
entire six-county SCAG region. Connect SoCal has identified the same amount of total revenues from both 
existing and several new funding sources that are reasonably expected to be available.  

Cost-Benefit Analysis 
Implementation of Connect SoCal will secure a safe, efficient, sustainable, and prosperous future for the 
SCAG region. To demonstrate how effective Connect SoCal would be toward achieving our regional goals, 
SCAG conducted a Connect SoCal vs. Connect SoCal Baseline cost-benefit analysis utilizing the Cal-B/C 
Model to calculate regional network benefits – essentially comparing how the region would perform with 
and without implementation of the Connect SoCal.   

Compared with the alternative without the Plan, Connect SoCal would result in significant benefits to our 
region, not only with respect to mobility and accessibility, but also in the areas of air quality, economic 
growth and job creation, sustainability, and environmental justice. Altogether, the transportation 
investments in Connect SoCal will provide a return of two dollars for every dollar invested compared with 
the Baseline alternative. 

TCM Reasonably Available Control Measure Analysis 
As required by the CAA, a Reasonably Available Control Measure (RACM) analysis must be included as 
part of the overall control strategy in the ozone SIP to ensure that all potential control measures are 
evaluated for implementation and that justification is provided for those measures that are not 
implemented. Appendix IV-C contains the TCM RACM component for the South Coast ozone control 
strategy. In accordance with the U.S. EPA procedures, this analysis considers TCMs in Connect SoCal, 
measures identified by the CAA, and relevant measures adopted in other ozone nonattainment areas of 
the country.   
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Based on this comprehensive review, it is determined that the TCMs being implemented in the South 
Coast Air Basin are inclusive of all TCM RACM. 

Contingency Measures 
Contingency measures are required by the Clean Air Act to be implemented should an area fail to make 
reasonable further progress or attain the NAAQS by the required date. Over the last few years, multiple 
court decisions in the 9th circuit and nation-wide have effectively disallowed the SIP-approved approach 
which CARB and the districts have historically used to meet contingency measure requirements. South 
Coast AQMD and CARB continuescontinue to strive to meet the requirements, but the U.S. EPA has not 
yet released comprehensive and updated guidance encompassing the full scope of contingency measure 
requirements, in light of the results of the varying court decisions. Guidance is needed for CARB, and other 
air agencies across California and the U.S., to ensure that any resources devoted to creating, adopting, 
and implementing a measure will result in one that meets the requirements and be approved into the SIP.  

Additionally, California faces the most difficult air quality challenges in the nation and, accordingly, leads 
the country with the most stringent air pollution control programs. Historically, the U.S. EPA guidance 
required contingency measures to achieve approximately one year’s worth of emission reductions. CARB’s 
mobile source control programs are advanced, andbut primarily-federally regulated sources contribute 
over half of the emissions. South Coast AQMD also has one of the most stringent stationary source control 
programs in the country and has recently expanded its regulatory activities to mobile sources using 
innovative approaches such as indirect source rules, voluntary Memoranda of Understanding, and 
incentive measures. Opportunities for a triggered contingency measure that can be implemented by the 
State and the South Coast AQMD and result in one year’s worth of emission reductions in the required 
time frame are slim to non-existent. Further, even if there existedwere measures capable of achieving this 
level of emission reductions, itthey would not be withheld for contingency purposes. Instead, itthey would 
be adopted to improve air quality and in furtherance of the obligation to meet the NAAQS as soon as 
feasible. Despite recent court decisions, the U.S. EPA has the opportunity to justify a revised approach for 
contingency measures recognizing the maturity of control programs or allow states to provide a reasoned 
justification for achieving less than the required amount. California continues to work towards meeting 
contingency measure requirements, but the U.S. EPA must issue guidance to provide clarity and direction 
for states to move forward and pursue contingency measures that will meet the requirements.  

Background 

The Clean Air Act specifies that SIPs must provide for contingency measures, defined in section 172(c)(9) 
as “specific measures to be undertaken if the area fails to make reasonable further progress, or to attain 
the national primary ambient air quality standard by the attainment date….” The Clean Air Act is silent 
though on the specific level of emission reductions that must flow from contingency measures. In the 
absence of specific requirements for the amount of emission reductions required, in 1992, the U.S. EPA 
conveyed that the “contingency measures should, at a minimum, ensure that an appropriate level of 
emissions reduction progress continues to be made if attainment of RFP is not achieved and additional 
planning by the State is needed” (57 Federal Register 13510, 13512 (April 16, 1992)). Further, the U.S. EPA 
ozone guidance states that “contingency measures should represent one year’s worth of progress 
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amounting to reductions of 3 percent of the baseline emissions inventory for the nonattainment area”..” 
The U.S. EPA, though, has accepted contingency measures that have equal to or less than a year’s worth 
of progress when the circumstances fit under the “U.S. EPA’s long-standing recommendation that states 
should consider ‘the potential nature and extent of any attainment shortfall for the area’ and that 
contingency measures ‘should represent a portion of the actual emission reductions necessary to bring 
about attainment in the area.’”27    

Historically, the U.S. EPA allowed contingency measure requirements to be met via excess emission 
reductions from ongoing implementation of adopted emission reduction programs, a method that CARB 
has used for a contingency measure and the U.S. EPA has approved in the past. In 2016, in Bahr v. U.S. 
Environmental Protection Agency28 (Bahr), the 9th Circuit Court of Appeals determined the U.S. EPA erred 
in approving a contingency measure that relied on an already-implemented measure for a nonattainment 
area in Arizona, thereby rejecting the U.S. EPA’s longstanding interpretation of section 172(c)(9). The U.S. 
EPA staff interpreted this decision to mean that contingency measures must include a future action 
triggered by a failure to attain or failure to make reasonable further progress. This decision was applicable 
to the states covered by the 9th Circuit Court. In the rest of the country, the U.S. EPA was still approving 
contingency measures using their pre-Bahr stance. In January 2021, in Sierra Club v. Environmental 
Protection Agency, 29  the United States Court of Appeals for the D.C. Circuit, ruled that already 
implemented measures do not qualify as contingency measures for the rest of the country (Sierra Club).  

In response to Bahr and as part of the 75 ppb 8-hour ozone SIPs due in 2016, CARB developed the 
statewide Enhanced Enforcement Contingency Measure (Enforcement Contingency Measure) as a part of 
the 2018 Updates to the California State Implementation Plan to address the need for a triggered action 
as a part of the contingency measure requirement. CARB worked closely with the U.S. EPA regional staff 
in developing the contingency measure package that included the triggered Enforcement Contingency 
Measure, a district triggered measure and emission reductions from implementation of CARB’s mobile 
source emissions program. However, as part of the San Joaquin Valley 2016 Ozone Plan for 2008 8-hour 
Ozone Standard SIP action, the U.S. EPA wrote in their final approval that the Enforcement Contingency 
Measures did not satisfy requirements to be approved as a “standalone contingency measure” and 
approved it only as a “SIP strengthening” measure. The U.S. EPA did approve the district triggered 
measure and the implementation of the mobile reductions along with a CARB emission reduction 
commitment as meeting the contingency measure requirement for this SIP.  

SubsequentlySouth Coast AQMD initiated an independent response to Bahr that involved submitting 
contingency measure commitment letters to U.S. EPA and amending to Rule 445. On January 9, 2019, 
South Coast AQMD submitted a letter to U.S. EPA committing to adopt a new rule or amend an existing 
rule to satisfy the contingency measure requirement. On May 2, 2019, the Executive Officer sent an 
additional clarification letter, explaining what specific requirements would be changed in the rules if that 
rule is selected for a contingency measure. These actions culminated in the adoption of an amendment 

 

27 See, e.g. 78 Fed. Reg. 37741, 37750 (Jun. 24, 2013), approval finalized with 78 Fed. Reg. 64402 (Oct. 29, 2013). 

28 Bahr v. U.S. Environmental Protection Agency, (9th Cir. 2016) 836 F.3d 1218. 

29 Sierra Club v. Environmental Protection Agency, (D.C. Cir. 2021) 985 F.3d 1055. 
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to Rule 445, which curtails wood-burning through “No-Burn” days when poor air quality is forecast. The 
amendment expanded the “No-Burn” season to encompass September-April and included contingency 
triggers for PM2.5. In addition, the amendment included contingency triggers for ozone which would 
automatically establish a No-Burn day threshold when the daily maximum 8-hour ozone is forecast to 
exceed 80 ppb in any Source Receptor Area. The threshold would automatically be lowered to 75 ppb and 
70 ppb for a second and third U.S. EPA finding of a failure to comply with a milestone/attainment 
requirement by the applicable due date, respectively. 

In addition to Bahr, the Association of Irritated Residents filed a lawsuit against the U.S. EPA for their 
approval of various elements within the San Joaquin Valley 2016 Ozone Plan for 2008 8-hour Ozone 
Standard, including the contingency measure. The 9th Circuit Court of Appeals issued its decision in 
Association of Irritated Residents v. EPA30 (AIR) that the U.S. EPA’s approval of the contingency element 
was arbitrary and capricious and rejected the triggered contingency measure that achieves much less than 
one year’s worth of emission reductions. Most importantly, the 9th Circuit Court said that, in line with the 
U.S. EPA’s longstanding interpretation of what is required of a contingency measure and the purpose it 
serves, together with Bahr, all reductions needed to satisfy the Clean Air Act’s contingency measure 
requirements need to come from the contingency measure itself and the amount of reductions needed 
for contingency should not be reduced by the fact of surplus emission reductions from ongoing programs 
absent the U.S. EPA formally changing its historic stance on the amount of reductions required. The U.S. 
EPA staff has interpreted AIR to mean that triggered contingency measures must achieve the entirety of 
the required one year’s worth of emission reductions on their own. In addition, surplus emission 
reductions from ongoing programs cannot reduce the amount of reductions needed for contingency.   

In response to Bahr and Sierra Club, in 2021, the U.S. EPA convened a nation-wide internal task force to 
develop guidance to support states in their development of contingency measures. That task force is now 
also considering the impact of AIR. The U.S. EPA has indicated that the contingency measure guidance 
may be released fall 2022. The SIPs for the 70 ppb 8-hour ozone standard are due to the U.S. EPA by 
August 3, 2022. In their updated guidance, the U.S. EPA needs to recognize that many State control 
programs are mature and opportunities to withhold measures for contingency are scarce. 

Since Bahr, South Coast AQMD and CARB hashave worked closely with the U.S. EPA regional office in 
developing contingency measures with little success. South Coast AQMD and CARB isare committed to 
meeting the Clean Air Act requirements for contingency measures, but without finalized national guidance 
on this complex issue, it is not a good use of resources to pursue contingency measures that may not 
ultimately coincide with the upcoming new guidance. 

CARB’s Opportunities for Contingency Measures 

Much has changed since the U.S. EPA’s 1992 guidance on contingency measures. Control programs across 
the country have matured as have the health-based standards. Ozone standards have strengthened in 
2008 and 2015 with attainment years out to 2037. California has the only two “extreme” areas in the 

 

30 Association of Irritated Residents v. U.S. Environmental Protection Agency, (9th Cir. 2021) 10 F.4th 937. 
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country. Control measures identified for these areas must be implemented for meeting the standard and 
not held in reserve. 

To address contingency measure requirements given the courts’ decisions and current U.S. EPA guidance, 
CARB and local air districts would need to develop a measure or measures that, when triggered by a failure 
to attain or failure to meet RFP, will achieve one year’s worth of emission reductions for the given 
nonattainment area, or approximately 3 percent of total baseline emissions.  

Given CARB’s wide array of mobile source control programs, the relatively limited portion of emissions 
primarily regulated by the local air district, and the fact that primarily-federally regulated sources are 
expected to account for approximately 56 percent of statewide NOx emissions by 2037,31 finding a single 
triggered measure that will achieve the required reductions would be nearly impossible. That said, even 
discountingreducing the amountrequired percentage reductions to reflect the proportion of emissions 
that is primarily-federally regulated, approximately 1.3 percent of total baseline emissions would still be 
needed. from CARB and the district from contingency measures. Even targeting a lower percentage, 
additional control measures that can be identified by CARB are scarce or nonexistent that would achieve 
the require emission reductions needed for a contingency measure.  

Adding to the difficulty of identifying available control measures, not only does the suite of contingency 
measures need to achieve a large amount of reductions, but it will also need to achieve these reductions 
in the year following the year in which the failure to attain or meet RFP has been identified. Control 
measures achieving the level of reductions required may take years to implement and will likely not result 
in immediate reductions. In the 2022 State SIP Strategy, CARB’s three largest NOx reduction measures, In-
Use Locomotive Regulation, Zero Emission Standards for Space and Water Heaters and Advanced Clean 
Fleets, rely on accelerated turnover of older engines/trucks. Buildup of infrastructure and equipment 
options limits the availability to have significant emission reductions in a short amount of time. Unless the 
U.S. EPA changes its historic stance or finds a reasoned justification for requiring less than the stated 
amount, adopting a single triggered measure that can be implemented and achieve the necessary 
reductions in the time frame required is scarcedifficult in California and may not be possible. 

CARB has over 50 years of experience reducing emissions from mobile and other sources of pollution 
under State authority. The Reasonably Available Control Measures for State Sources analysis illustrates 
the reach of CARB’s current programs and regulations, many of which set the standard nationally for other 
states to follow. Few sources CARB has primary regulatory authority over remain without a control 
measure, and all control measures that are in place support the attainment of the NAAQS. There is a lack 
or scarcity of additional control measures that would be able to achieve the necessary reductions for a 
contingency measure. Due to the unique air quality challenges California faces, should such additional 
measures exist, CARB would pursue those measures to support expeditious attainment of the NAAQS and 
would not reserve such measures for contingency purposes. Nonetheless, CARB continues to explore 
options for potential statewide contingency measures utilizing its authorities in anticipation of the U.S. 
EPA’s written guidance. CARB anticipates that the U.S. EPA’s guidance will allow an assessment of viability 
of such a State-wide measure. 

 

31 Source: CARB 2019 CEPAM v1.03; based on 2037 emissions totals.  
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A central issue in considering a statewide contingency measure under CARB’s authority, is that CARB is 
already fully committed to the “drive to zero” effort. In 2020, Governor Newsom signed Executive Order 
N-79-20 (Figure 4-6) that established a first-in-the-nation goal for 100 percent of California sales of new 
passenger cars and trucks to be zero emission by 2035. The Governor’s order set a goal to transition 
100 percent of the drayage truck fleet to zero emission by 2035, all off-road equipment where feasible to 
zero emission by 2035, and the remainder of the medium and heavy-duty vehicles to zero emission where 
feasible by 2045.  

 

 

FIGURE 4-6 
GOVERNOR NEWSON EXECUTIVE ORDER N-79-20 

 

CARB is committed to achieving these goals. CARB’s programs therefore not only go beyond emissions 
standards and programs set at the federal level, but many include zero emissions requirements or 
otherwise, through incentives and voluntary programs, drive mobile sources to zero emissions, as listed 
in Table 4-10 below. CARB is also exploring and developing a variety of new measures to drive more source 
categories to zero emissions and reduce emissions even further, as detailed in the 2022 State Strategy for 
the State Implementation Plan. With most source categories being driven to zero emissions, opportunities 
for which a triggered measure that could reduce emissions by the amount required for contingency 
measures are scarce. 
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TABLE 4-10 

EMISSIONS SOURCES AND RESPECTIVE CARB PROGRAMS WITH A ZERO EMISSIONS 
REQUIREMENT/COMPONENT 

Emission Source Regulatory Programs 
Light-Duty Passenger Vehicles and Light-
Duty Trucks 

• Advanced Clean Cars Program (I and IIa), including 
the Zero Emission Vehicle Regulation 

• Clean Miles Standard a 
Motorcycles • On-Road Motorcycle Regulation a 
Medium-Duty Trucks • Advanced Clean Cars Program (I and II a), including 

the Zero Emission Vehicle Regulation 
• Zero Emission Powertrain Certification Regulation 
• Advanced Clean Trucks Regulation 
• Advanced Clean Fleets Regulation a 

Heavy-Duty Trucks • Zero Emission Powertrain Certification Regulation 
• Advanced Clean Trucks Regulation 
• Advanced Clean Fleets Regulation a 

Heavy-Duty Urban Buses • Innovative Clean Transit 
• Advanced Clean Fleets Regulation a 

Other Buses, Other Buses – Motor Coach • Zero Emission Airport Shuttle Regulation 
• Advanced Clean Fleets Regulation a 

Commercial Harbor Craft • Commercial Harbor Craft Regulation 
Recreational Boats • Spark-Ignition Marine Engine Standards a 
Transport Refrigeration Units • Airborne Toxic Control Measure for In-Use Diesel-

Fueled Transport Refrigeration Units (Parts I and II 

a) 
Industrial Equipment • Zero Emission Forklifts a 

• Off-Road Zero Emission Targeted Manufacturer 
Rule a 

Construction and Mining • Off-Road Zero Emission Targeted Manufacturer 
Rule a 

Airport Ground Support Equipment • Zero Emission Forklifts a 
Port Operations and Rail Operations • Cargo Handling Equipment Regulation 

• Off-Road Zero Emission Targeted Manufacturer 
Rule a 

Lawn and Garden • Small Off-Road Engine Regulation 
• Off-Road Zero Emission Targeted Manufacturer 

Rule a 
Ocean-Going Vessels • At Berth Regulation 
Locomotives • In-Use Locomotive Regulation a 

a Indicates program or regulation is in development. 

There are few sources remaining without a control measure implemented by CARB, and those that do 
remain are primarily-federally regulated sources (Figure 4-7). This includes interstate trucks, ships, 
locomotives, aircraft, and certain categories of off-road equipment, constituting a large source of 
potential emission reductions. Since these are primarily regulated at the federal and, in some cases, 
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international level, options to implement a contingency measure with reductions approximately 
equivalent to one year’s worth of emission reductions are limited. 

 

 

 

 FIGURE 4-7 
COMPARISON OF STATEWIDE NOx EMISSIONS SOURCES REGULATED  

PRIMARILY BY THE FEDERAL GOVERNMENT AND PRIMARILY BY CALIFORNIA 
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South Coast AQMD’s Opportunities for Contingency Measures 
South Coast AQMD has over 40 years of experience regulating stationary point and area sources with 
highly mature rules and programs in place to reduce emissions. Given the maturity of our control 
programs, opportunities to identify contingency measures that would achieve surplus reductions are 
limited – most feasible measures to reduce emissions have already been taken. Our ability to identify 
contingency measures is further hampered by recent case law as previously discussed. Contingency 
measures must take effect only if South Coast AQMD fails to meet Clean Air Act milestones. The primary 
milestone for the 2022 AQMP is the attainment year, 2037, which therefore requires us to anticipate a 
contingency measure that is surplus to our control strategy and could be enacted in 2038 if the South 
Coast Air Basin fails to attain the 70 ppb standard. Were such a measure to be identified, South Coast 
AQMD would not delay implementation until 2038, but would instead implement the measure as soon as 
possible to assist with attainment of other air quality standards with upcoming attainment deadlines. 

Stationary sources are composed of several categories ranging from fuel combustion to surface coatings. 
A full list of stationary source emission source categories is shown in Table 4-11, which also displays the 
corresponding NOx and VOC rules. Developing a contingency measure would be straightforward if an 
emission source category remained unregulated. The only source category with the potential to emit VOC 
or NOx that does not have a corresponding rule is Pesticides/Fertilizers; however, a control measure 
targeting this category would achieve only marginal VOC reductions. Every other source category is 
already covered by at least one rule and as many as thirteen rules. Additional measures are proposed in 
the 2022 AQMP including those for residential and commercial buildings to ensure that all combustion 
sources are addressed. Thus, there are no unregulated emission sources in the Basin, highlighting an 
additional hurdle to designing effective contingency measures. 
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TABLE 4-11 

 

SOUTH COAST AQMD RULES COVERING STATIONARY MAJOR SOURCE CATEGORIES (MSC) 

MSC Description VOC Rules NOx Rules 

Fuel Combustion 
10 Electric Utilities  Rule 1135 – Emissions of Oxides of Nitrogen 

from Electricity Generating Facilities 
Rule 429.2 - Start-Up and Shutdown 
Exemption Provisions for Oxides of Nitrogen 
from Electricity Generating Facilities 

20  Cogeneration  Rule 1134 - Emissions of Oxides of Nitrogen 
from Stationary Gas Turbines 
Rule 429 - Start-Up and Shutdown Exemption 
Provisions for Oxides of Nitrogen 
Rule 474 – Fuel Burning Equipment – Oxides 
of Nitrogen 
Rule 476 – Steam Generating Equipment 

30 Oil and Gas 
Production 
(combustion) 

Rule 1118.1 – Control of 
Emissions from Non-Refinery 
Flares 

Rule 1118.1 – Control of Emissions from Non-
Refinery Flares 
 

40 Petroleum Refining 
(combustion) 

Rule 1114 – Petroleum 
Refinery Coking Operations 

Rule 1109.1 - Emissions of Oxides of Nitrogen 
from Petroleum Refineries and Related 
Operations 
Rule 429.1 - Start-Up and Shutdown 
Provisions at Petroleum Refineries and 
Related Operations 
Rule 474 – Fuel Burning Equipment – Oxides 
of Nitrogen 
Rule 476 – Steam Generating Equipment 

50 Manufacturing and 
Industrial 

Rule 1110.2 - Emissions from 
Gaseous- and Liquid-Fueled 
Engines 

Rule 1112 – Emissions of Oxides of Nitrogen 
from Cement Kilns 
Rule 1117 – Emissions from Container Glass 
Melting and Sodium Silicate Furnaces  
Rule 1147 – NOx Reductions from 
Miscellaneous Sources 
Rule 1147.1 - NOx Reductions from 
Aggregate Dryers 
Rule 1147.2 - NOx Reductions from Metal 
Melting and Heating Furnaces 
Rule 1159 – Nitric Acid Units – Oxides of 
Nitrogen 
Rule 1110.2 - Emissions from Gaseous- and 
Liquid-Fueled Engines 
Rule 1111 – Reduction of NOx Emissions from 
Natural-Gas-Fired, Fan-Type Central Furnaces 
Rule 1146 – Emissions of Oxides of Nitrogen 
from Industrial, Institutional, and Commercial 
Boilers, Steam Generators, and Process 
Heaters 
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MSC Description VOC Rules NOx Rules 

Rule 1146.1 – Emissions of Oxides of Nitrogen 
from Small Industrial, Institutional, and 
Commercial Boilers, Steam Generators, and 
Process Heaters 
Rule 474 – Fuel Burning Equipment – Oxides 
of Nitrogen 
Rule 476 – Steam Generating Equipment 

52 Food and 
Agricultural 
Processing 

Rule 1138 – Control of 
Emissions from Restaurant 
Operations 

Rule 1110.2 - Emissions from 
Gaseous- and Liquid-Fueled 
Engines 

Rule 1153.1 - Emissions of Oxides of Nitrogen 
from Commercial Food Ovens 
Rule 1110.2 - Emissions from Gaseous- and 
Liquid-Fueled Engines 
Rule 1111 – Reduction of NOx Emissions from 
Natural-Gas-Fired, Fan-Type Central Furnaces 
Rule 1146 – Emissions of Oxides of Nitrogen 
from Industrial, Institutional, and Commercial 
Boilers, Steam Generators, and Process 
Heaters 
Rule 1146.1 – Emissions of Oxides of Nitrogen 
from Small Industrial, Institutional, and 
Commercial Boilers, Steam Generators, and 
Process Heaters 
Rule 1147 – NOx Reductions from 
Miscellaneous Sources 
Rule 474 – Fuel Burning Equipment – Oxides 
of Nitrogen 
Rule 476 – Steam Generating Equipment 

60 Service and 
Commercial 

Rule 1110.2 - Emissions from 
Gaseous- and Liquid-Fueled 
Engines 

Rule 1110.2 - Emissions from Gaseous- and 
Liquid-Fueled Engines 
Rule 1111 – Reduction of NOx Emissions from 
Natural-Gas-Fired, Fan-Type Central Furnaces 
Rule 1146 – Emissions of Oxides of Nitrogen 
from Industrial, Institutional, and Commercial 
Boilers, Steam Generators, and Process 
Heaters 
Rule 1146.1 – Emissions of Oxides of Nitrogen 
from Small Industrial, Institutional, and 
Commercial Boilers, Steam Generators, and 
Process Heaters 
Rule 1147 – NOx Reductions from 
Miscellaneous Sources 
Rule 474 – Fuel Burning Equipment – Oxides 
of Nitrogen 
Rule 476 – Steam Generating Equipment 

99 Other (fuel 
combustion) 

Rule 1110.2 - Emissions from 
Gaseous- and Liquid-Fueled 
Engines 

Rule 1110.2 - Emissions from Gaseous- and 
Liquid-Fueled Engines 
Rule 1111 – Reduction of NOx Emissions from 
Natural-Gas-Fired, Fan-Type Central Furnaces 
Rule 1146 – Emissions of Oxides of Nitrogen 
from Industrial, Institutional, and Commercial 
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MSC Description VOC Rules NOx Rules 

Boilers, Steam Generators, and Process 
Heaters 
Rule 1146.1 – Emissions of Oxides of Nitrogen 
from Small Industrial, Institutional, and 
Commercial Boilers, Steam Generators, and 
Process Heaters 
Rule 1147 – NOx Reductions from 
Miscellaneous Sources 
Rule 474 – Fuel Burning Equipment – Oxides 
of Nitrogen 
Rule 476 – Steam Generating Equipment 

Waste Disposal 
110 Sewage Treatment Rule 1179 – Publicly Owned 

Treatment Works Operations 
Rule 442 – Usage of Solvents 

Rule 1179.1 – Emission Reductions from 
Combustion Equipment at Publicly Owned 
Treatment Works Facilities 
Rule 1118.1 – Control of Emissions from Non-
Refinery Flares 
Rule 474 – Fuel Burning Equipment – Oxides 
of Nitrogen 
Rule 476 – Steam Generating Equipment 

120 Landfills Rule 1150 – Excavation of 
Landfill Sites 
Rule 1150.1 – Control of 
Gaseous Emissions from 
Municipal Solid Waste Landfills 
Rule 1150.2 – Control of 
Gaseous Emissions from 
Inactive Landfills 
Rule 442 – Usage of Solvents 

Rule 1150.3 – Emissions of Oxides of Nitrogen 
from Combustion Equipment at Landfills 
Rule 1118.1 – Control of Emissions from Non-
Refinery Flares 
Rule 474 – Fuel Burning Equipment – Oxides 
of Nitrogen 
Rule 476 – Steam Generating Equipment 

130 Incineration  Rule 474 – Fuel Burning Equipment – Oxides 
of Nitrogen 
 

140 Soil Remediation Rule 1166 – Volatile Organic 
Compound Emissions from 
Decontamination of Soil 

Rule 474 – Fuel Burning Equipment – Oxides 
of Nitrogen 
 

199 Other (Waste 
Disposal) 

Rule 1133.1 – Chipping and 
Grinding Activities 
Rule 1133.2 – Emission 
Reductions from Co-
Composting Operations 
Rule 1133.3 – Emission 
Reductions from Greenwaste 
Composting Operations 
Rule 442 – Usage of Solvents 

Rule 1118.1 – Control of Emissions from Non-
Refinery Flares 
Rule 474 – Fuel Burning Equipment – Oxides 
of Nitrogen 
Rule 476 – Steam Generating Equipment 

Cleaning and Surface Coatings 
210 Laundering Rule 1102 – Dry Cleaners Using 

Solvent Other Than 
Perchloroethylene 

 

220 Degreasing Rule 1122 – Solvent 
Degreasers 
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MSC Description VOC Rules NOx Rules 

Rule 1171 – Solvent Cleaning 
Operations 
Rule 442 – Usage of Solvents 

230 Coatings and 
Related Processes 

Rule 1104 – Wood Flat Stock 
Coating Operations 
Rule 1106 – Marine and 
Pleasure Craft Coating 
Rule 1107 – Coating of Metal 
Parts and Products 
Rule 1115 – Motor Vehicle 
Assembly Line Coating 
Operations 
Rule 1124 – Aerospace 
Assembly and Component 
Manufacturing Operations 
Rule 1125 – Metal Container, 
Closure, and Coil Coating 
Operations 
Rule 1126 - Magnet Wire 
Coating Operations 
Rule 1132 – Further Control of 
VOC Emissions from High-
Emitting Spray Booths 
Rule 1136 – Wood Products 
Coatings 
Rule 1145 – Plastic, Rubber, 
Leather, and Glass Coatings 
Rule 1151 – Motor Vehicle and 
Mobile Equipment Non-
Assembly Line Coating 
Operations 
Rule 1162 – Polyester Resin 
Operations 
Rule 442 – Usage of Solvents 

 

240 Printing Rule 1128 – Paper, Fabric, and 
Film Coating Operations 
Rule 1130 – Graphic Arts 
Rule 1130.1 – Screen Printing 
Operation 
Rule 442 – Usage of Solvents 

 

250 Adhesives and 
Sealants 

Rule 1168 – Adhesive and 
Sealant Applications 
Rule 442 – Usage of Solvents 

 

299 Other (Cleaning and 
Surface Coatings) 

Rule 442 – Usage of Solvents  
Rule 1144 – Metalworking 
Fluids and Direct-Contact 
Lubricants 
Rule 1171 – Solvent Cleaning 
Operations 

 

Petroleum Production and Marketing 
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MSC Description VOC Rules NOx Rules 

310 Oil and Gas 
Production 

Rule 1148 – Thermally 
Enhanced Oil Recovery Wells 
Rule 1148.1 – Oil and Gas 
Production Wells 
Rule 1148.2 – Notification and 
Reporting Requirements for 
Oil and Gas Wells and 
Chemical Suppliers 
Rule 1176 – VOC Emissions 
from Wastewater Systems 
Rule 463 – Organic Liquid 
Storage 

 

320 Petroleum Refining Rule 1123 - Refinery Process 
Turnarounds 
Rule 1149 – Storage Tank and 
Pipeline Cleaning and 
Degassing 
Rule 1173 – Control of Volatile 
Organic Compound Leaks and 
Releases from Components at 
Petroleum Facilities and 
Chemical Plants 
Rule 1176 – VOC Emissions 
from Wastewater Systems 
Rule 1178 – Further 
Reductions of VOC Emissions 
from Storage Tanks at 
Petroleum Facilities 
Rule 1180 – Refinery Fenceline 
and Community Air 
Monitoring 
Rule 462 – Organic Liquid 
Loading 
Rule 463 – Organic Liquid 
Storage 
Rule 464 – Wastewater 
Separators 
Rule 465 – Refinery Vacuum-
Producing Devices or Systems 
Rule 466 – Pumps and 
Compressors 
Rule 466.1 – Valves and 
Flanges 
Rule 467 – Pressure Relief 
Devices 

 

330 Petroleum 
Marketing 

Rule 1170 – Methanol 
Compatible Fuel Storage and 
Transfer 
Rule 1142 – Marine Tank 
Vessel Operations 
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MSC Description VOC Rules NOx Rules 

Rule 461 – Gasoline Transfer 
and Dispensing 
Rule 461.1 – Gasoline Transfer 
and Dispensing for Mobile 
Fueling Operations 

399 Other (Petroleum 
Production and 
Marketing) 

Rule 1176 – VOC Emissions 
from Wastewater Systems 
Rule 1177 – Liquified 
Petroleum Gas Transfer and 
Dispensing 
Rule 1189 – Emissions from 
Hydrogen Plant Process Vents 
Rule 462 – Organic Liquid 
Loading 
Rule 463 – Organic Liquid 
Storage 

 

Industrial Processes 
410 Chemical Rule 1103 – Pharmaceutical 

and Cosmetic Manufacturing 
Operations 
Rule 1141 – Control of Volatile 
Organic Compound Emissions 
from Resin Manufacturing 
Rule 1141.1 – Coatings and Ink 
Manufacturing 
Rule 1141.2 – Surfactant 
Manufacturing 
Rule 1163 – Control of Vinyl 
Chloride Emissions 
Rule 1173 - Control of Volatile 
Organic Compound Leaks and 
Releases from Components at 
Petroleum Facilities and 
Chemical Plants 
Rule 442 – Usage of Solvents 
Rule 462 – Organic Liquid 
Loading 
Rule 463 – Organic Liquid 
Storage 

Rule 1159 – Nitric Acid Units – Oxides of 
Nitrogen 
 

420 Food and 
Agriculture 

Rule 1131 – Food Product 
Manufacturing and Process 
Operations 
Rule 1138 – Control of 
Emissions from Restaurant 
Operations 
Rule 1153 – Commercial 
Bakery Ovens 
Rule 442 – Usage of Solvents 

 

430 Mineral Processes Rule 442 – Usage of Solvents  
440 Metal Processes Rule 442 – Usage of Solvents  
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MSC Description VOC Rules NOx Rules 

450 Wood and Paper Rule 442 – Usage of Solvents  
460 Glass and Related 

Products 
Rule 442 – Usage of Solvents  

470 Electronics Rule 1164 – Semiconductor 
Manufacturing 

 

499 Other (Industrial 
Processes) 

Rule 1133 Composting and 
Related Operations – General 
Administrative Requirements 
Rule 1133.1 – Chipping and 
Grinding Activities 
Rule 1133.2 – Emission 
Reductions from Co-
Composting Operations 
Rule 1133.3 – Emission 
Reductions from Greenwaste 
Composting Operations 
Rule 1162 – Polyester Resin 
Operations 
Rule 442 – Usage of Solvents 
Rule 462 – Organic Liquid 
Loading 
Rule 463 – Organic Liquid 
Storage 

 

Solvent Evaporation 
510 Consumer Products Rule 1143 – Consumer Paint 

Thinners and Multi-Purpose 
Solvents 
Rule 1168 – Adhesive and 
Sealant Applications 

 

520 Architectural 
Coatings and 
Related Solvent 

Rule 1113 – Architectural 
Coatings 

 

530  Pesticides/Fertilizers Rule 1133.2 – Emission 
Reductions from Co-
Composting Operations 
Rule 1133.3 – Emission 
Reductions from Greenwaste 
Composting Operations 

 

540 Asphalt 
Paving/Roofing 

Rule 1108 – Cutback Asphalt 
Rule 1108.1 – Emulsified 
Asphalt 
Rule 470 – Asphalt Air Blowing 

 

Miscellaneous Processes 
610 Residential Fuel 

Combustion 
 Rule 1111 – Reduction of NOx Emissions from 

Natural-Gas-Fired, Fan-Type Central Furnaces 
Rule 1121 – Control of Nitrogen Oxides from 
Residential Type, Natural-Gas-Fired Water 
Heaters 
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MSC Description VOC Rules NOx Rules 

620 Farming Operations Rule 1127 – Emission 
Reductions from Livestock 
Waste 

Rule 474 – Fuel Burning Equipment – Oxides 
of Nitrogen 
Rule 476 – Steam Generating Equipment 

630  Construction and 
Demolition 

N/A N/A 

640 Paved Road Dust N/A N/A 
645 Unpaved Road Dust N/A N/A 
650 Fugitive Windblown 

Dust 
N/A N/A 

660 Fires Rule 444 – Open Burning 
Rule 445 – Wood Burning 

Rule 444 – Open Burning 
Rule 445 – Wood Burning 

670 Waste Burning and 
Disposal 

Rule 473 – Disposal of Solid 
and Liquid Wastes 

Rule 473 – Disposal of Solid and Liquid 
Wastes 
Rule 474 – Fuel Burning Equipment – Oxides 
of Nitrogen 
Rule 476 – Steam Generating Equipment 

690 Cooking Rule 1174 – Control of Volatile 
Organic Compound Emissions 
from the Ignition of Barbecue 
Charcoal 

Rule 474 – Fuel Burning Equipment – Oxides 
of Nitrogen 
Rule 476 – Steam Generating Equipment 

699 Other 
(Miscellaneous 
Processes) 

Rule 442 – Usage of Solvents 
Rule 472 – Reduction of 
Animal Matter 

Rule 1147 – NOx Reductions from 
Miscellaneous Sources 
Rule 474 – Fuel Burning Equipment – Oxides 
of Nitrogen 
Rule 476 – Steam Generating Equipment 

999 RECLAIM N/A Rule 2002 – Allocations for Oxides of 
Nitrogen (NOx) and Oxides of Sulfur (SOx) 
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An additional factor that hampers efforts to develop approvable contingency measures is the stringency 
of the 2022 AQMP control strategy. The Draft Final 2022 AQMP includes 49 control measures, 31 of which 
target stationary sources. An aggressive drive to zero emission technologies is embedded within most 
control measures demonstrating the scarcity of remaining emissions that could be targeted for 
contingency purposes. Case law further dictates that contingency measures must either follow U.S. EPA’s 
current guidance regarding the amount of emission reductions required, which is 3 percent of base year 
emissions, or be supported by a reasoned justification for departing from such guidance. U.S. EPA is 
considering issuing revised guidance that may address this concern. For the 2018 base year, this equates 
to approximately 10.5 tons per day of NOx emissions. Of the 49 control measures in the 2022 AQMP, no 
measure achieves the required amount of NOx reductions in 2037. This highlights the challenge of 
developing approvable contingency measures and also the need for such measures to be included in the 
control strategy rather than reserving them for contingency purposes. 

Summary 

At this time, Both South Coast AQMD and CARB ishave decades of experience developing stringent 
regulations and, as a result, have robust control programs which limit the ability to identify potential 
contingency measures that achieve surplus reductions. The Draft Final 2022 AQMP further raises the bar 
by including a zero emission component wherever feasible in most of our regulations, both those already 
adopted and those that are in development, and the vast majority of these regulations are 
statewide.control measures. Beyond the wide array of sources CARB hasthat have been 
regulatingregulated over the last few decades, and especially considering those we are driving to zero 
emission, there are few sources of emissions left for CARB or South Coast AQMD to implement additional 
controls under itsour authorities. The few source categories that do not have control measures are 
primarily-federally and internationally regulated.  

Given the courts’ decisions over the last few years, CARB and local air districts will need to implement 
contingency measures that, when triggered, would need to achieve one year’s worth of emission 
reductions, or at least the relevant portion equivalent to the contribution of sources primarily regulated 
at the State and local level, unless a reasoned rationale for achieving less emission reductions can be 
provided. Considering the air quality challenges California and local air districts face, CARB such a measure 
would implement the measurelogically be implemented as soon as possible to support expeditious 
attainment of the NAAQS as the Clean Air Act requires rather than withholdwithholding it for contingency 
measure purposes. Should there beFurthermore, it is unreasonable to withhold a measure achievingthat 
achieves the requiredrequisite emission reductions, the measure would likely as such large emission 
reductions typically take more than one year to reduce the necessary emissionsseveral years to achieve 
following approval. 

CARB and South Coast AQMD fully intendsintend to meet the contingency requirement as required by the 
Clean Air Act, but written U.S. EPA guidance that addresses the dilemma California faces is needed to 
provide direction and clarity for CARB and local air districts to develop and adopt approvable contingency 
measures. CARB continuesand South Coast AQMD continue to explore potential contingency measures 
while awaiting the U.S. EPA’s revised written guidance. Further, since it’s been aboutConsidering that 30 
years, have elapsed since the U.S. EPA developed theoriginal guidance was published, this may be the 
time for the U.S. EPA to update the guidance by formally changing its historic stance on the amount of 
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reductions required to meet the contingency measure requirement and allowing states with mature 
control programs to demonstrate that contingency measure opportunities are scarce. 

SIP Emission Reduction Commitment 
The SIP emission reduction commitment in the 2022 AQMP reflects the estimated emission reductions 
from adopted rules and proposed measures. These are the emission reductions that we use to show 
progress in reducing emissions in an expeditious manner, and how the region will be able to meet the 
2015 8-hour ozone standard. Not all emission reductions that occur are SIP-creditable – meaning they do 
not count for purposes of showing how an area will be able to meet federal air quality standards. To be 
SIP-creditable, emission reductions must meet specific U.S. EPA criteria (integrity elements) to provide 
confidence that the emission reductions relied upon to meet the standards will occur. The following 
sections first describe the methodology for calculating SIP emissions and creditable SIP reductions, then 
describe what procedures will be followed to ensure fulfillment of the commitment.  

SIP Emission Reduction Tracking 
For purposes of tracking progress in emission reductions, the baseline emissions for the year 2037 
(summer planning inventory) in the 2022 AQMP will be used, regardless of any subsequent new inventory 
information that may reflect more recent knowledge. This is to ensure that the same “currency” is used 
in measuring progress as was used in designing the AQMP and that there is an “apples to apples” 
comparison in evaluating emissions.  

Any emission reductions achieved beyond the existing South Coast AQMD regulations are creditable only 
if there is also a mechanism to ensure that the commitments to achieve those emission reductions are 
enforceable. Therefore, in certain instances, the South Coast AQMD may have to adopt regulations to 
reflect the existing industry practices in order to claim SIP reduction credit, with the understanding that 
there may not be additional reductions beyond what has already occurred. Exceptions can be made where 
reductions are real, quantifiable, surplus to the 2022 AQMP baseline inventories, and enforceable through 
other State and/or federal regulations. Further, any emission inventory revisions, which have gone 
through a peer review and public review process, can also be SIP creditable. 

The 2022 AQMP includes emission reductions from voluntary incentive measures to help meet the 2015 
8-hour ozone standard. With reliance on voluntary incentive measures to achieve attainment of the 
federal ozone standard and for those measures to be SIP approved, the South Coast AQMD must design 
programs such that the emission reductions from these incentive measures are proven to be real, 
quantifiable, surplus, enforceable, and permanent. 

There are key components required of a SIP submittal in order to rely on discretionary incentive programs 
to satisfy the CAA emission reduction requirements. These components include a demonstration 
addressing the “integrity elements” (the five requirements listed above), federally enforceable “backstop” 
commitments, technical support, funding, legal authority, public disclosure and provisions to track results 
that are common among the various voluntary incentive programs. The “backstop” commitments include 
a requirement to monitor emission reductions achieved by the voluntary incentive measures and to report 
annually to the U.S. EPA the amount of reductions achieved. If the U.S. EPA determines that insufficient 
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progress has been made, then substitute measures must be implemented to rectify the shortfall prior to 
the statutory implementation deadline. The South Coast AQMD is committed to developing detailed 
guidelines for voluntary incentive programs for individual incentive measures in accordance with the U.S. 
EPA’s economic incentive programs guidelines. The following describes the necessary criteria that will be 
included in each of the incentive measures: 

Integrity Elements to ensure Emission Reductions from Incentive Programs 
To be SIP-creditable, emission reductions from voluntary incentive measures must meet the U.S. EPA’s 
integrity elements. The emission reductions must be real, quantifiable, surplus, enforceable, and 
permanent. This demonstration must include project type(s); project life; applicable incentive program 
guidelines by title and year; and analysis of applicable incentive program guidelines for consistency with 
the integrity elements. For the purposes of this demonstration, the following defines and provides 
examples of the key elements: 

Quantifiable 
Emission reductions are quantitatively measurable, supported by existing and acceptable technical data.  
The quantification should use well-established, publicly available, and approved emission factors and 
accepted calculation methodology. There must be procedures to evaluate and verify over time the level 
of emission reductions that are actually achieved. 

Surplus 
Emission reductions must be above and beyond all current and known future District, State, or federal 
regulations already included in the SIP. Annual tracking will account for any potential overlapping future 
regulations that could conflict with the surplus reductions. Emission reductions used to meet air quality 
attainment requirements are surplus as long as they are not otherwise relied on in the SIP, SIP-related 
requirements, and other State air quality programs adopted but not in the SIP, a consent decree, or federal 
rules that focus on reducing criteria pollutants or their precursors. In the event that a voluntary incentive 
program’s emission reductions are already relied on to meet air quality-related program requirements, 
they are no longer surplus. In addition, the emission reductions are available only for the remaining useful 
life of the equipment being replaced (e.g., if the equipment being replaced had a remaining useful life of 
five years, the additional emission reductions from the new equipment are available for SIP or conformity 
purposes under this guidance only for five years).  

Enforceable 
The South Coast AQMD will be responsible for assuring that the emission reductions credited in the SIP 
will occur. Emission reductions and other required actions are enforceable if: 

a. They are independently verifiable; 

b. Program violations are defined; 

c. Those liable for emission reductions can be identified; 

d. The South Coast AQMD and the U.S. EPA maintain the ability to apply penalties and secure 
appropriate corrective action where applicable; 

e. The general public has access to the emissions-related information obtained from the source; 
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f. The general public can file suits against sources for violations (with the exception of those owned 
and operated by Tribes); and 

g. They are practically enforceable in accordance with other U.S. EPA guidance on practicable 
enforceability. 

Actual emission reductions, for example, can be assured through replacement equipment registration, 
recordkeeping and reporting, and inspections (initial inspection after installation and subsequent 
inspections on a regular basis thereafter, if needed) throughout the term of project. Specific enforcement 
mechanisms will be addressed in the guidelines for the individual incentive measures. 

Permanent 
The emission reductions are permanent if they occur over the duration of the voluntary incentive program, 
and for as long as they are relied on in the SIP. For example, those awarded incentives would need to 
ensure the projects are properly implemented and the reductions are occurring and will continue to occur. 
Recipients of the incentive awards would therefore agree to contract provisions, such as recordkeeping 
and reporting to track reductions and agreements that newly installed equipment would not be removed 
without concurrence of the South Coast AQMD (i.e., permanent placement) and the proof that the 
replaced equipment would be destroyed or at least not be operated in the Basin (e.g., pictures, 
certification). Detailed procedures to ensure permanent reductions will be described in the guidelines for 
the individual incentive measures. 

Reductions from Adopted Rules 
A number of control measures contained in the 2016 AQMP have been adopted as rules. These adopted 
rules and their projected emission reductions become assumptions in developing the AQMP future year 
inventories. Although they are not part of the control strategy in the 2022 AQMP, continued 
implementation of those rules is essential in achieving clean air goals and maintaining the attainment 
demonstration. Table 1-2 of Chapter 1 lists the rulescontrol measures adopted into rules by the South 
Coast AQMD since the adoption of the 2016 AQMP and their expected emission reductions. 

Reductions from South Coast AQMD Control Measures 
For purposes of implementing an approved SIP, the South Coast AQMD is committed to adopt and 
implement control measures that will achieve, in aggregate, emission reductions to demonstrate 
expeditious progress toward meeting the federal 2015 8-hour ozone standard. The South Coast AQMD is 
committed to adopt the control measures in Tables 4-2 and 4-3 unless these measures or a portion thereof 
are found infeasible, and other substitute measures that can achieve equivalent reductions in the same 
adoption or implementation timeframes are adopted. Findings of infeasibility will be made at a regularly 
scheduled meeting of the South Coast AQMD Governing Board with proper public notification. For 
purposes of the SIP commitment, infeasibility means that the proposed control technology is not 
reasonably likely to be available by the implementation date in question, or achievement of the emission 
reductions by that date is not technically or economically feasible. The reductions in Tables 4-2 and 4-3 
are committed only to the extent needed to achieve attainment by the 2038 attainment deadline. If any 
substitution is needed, the alternative measures will need to achieve the same emission reductions or air 
quality benefit. The aggregate emission reduction commitments, along with the anticipated specific 
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control measures to meet that reduction commitment are made with the understanding that if there is a 
shortfall in the individual measures for a particular year, emission reductions from other control measures 
could be substituted. The South Coast AQMD acknowledges that this commitment is enforceable under 
CAA section 304(f). The U.S. EPA will not credit SIP reductions unless the control measures are adopted 
and approved into the SIP at the time the U.S. EPA takes action on the plan.32 

Cost Effectiveness  
The CAA does not contemplate cost as a consideration in meeting NAAQS, and Supreme Court case law 
expressly prohibits the U.S. EPA from considering costs in establishing NAAQS. The cost of achieving 
additional emission reductions necessary to meet the standards will increase as the most cost-effective 
controls have already been implemented. Health and Safety Code (HSC) Section 40922 requires that the 
preliminary cost-effectiveness of each control measure be evaluated to the extent possible in the AQMP, 
and then ranked by cost-effectiveness. This cost-effectiveness ranking of each control measure is included 
in Chapter 6.  

For stationary source rules that will be implementing measures in the AQMPCost-Effectiveness 
Thresholds for Rulemaking 

Cost-effectiveness must be considered as part of the development of both the AQMP as well as rules 
where Best Available Retrofit Control Technology (BARCT) emission standards will be established, the 
Health and Safety Code Section 40920.6 establishes specific requirements for evaluating. Although not a 
required component of the cost-effectiveness during rulemaking. Previous AQMPs have established 
AQMP, cost-effectiveness thresholds have been established in previous AQMPs to be considered during 
subsequenthelp guide the rule making effortsdevelopment process. These thresholds are screening levels; 
they are not intended to useserve as a guidehard cap on cost-effectiveness for establishing newa given 
regulatory option. The section below discusses two potential options for thresholds and the process that 
would follow if a threshold is exceeded during rule development. 

Background 

To help guide the rule development process, past AQMPs have developed cost-effectiveness thresholds 
for VOC and revised BARCT emission standardsNOx. Thresholds were established based on the expected 
cost of controls in these previous plans. The 2012 AQMP established $16,500 per ton of VOC and $22,500 
per ton of NOx (in 2012 dollars), and the 2016 AQMP established thresholds of $30,000 per ton of VOC 
and $50,000 per ton of NOx (in 2015 dollars) as the thresholds to help guide the analysis in subsequent 
rulemaking. In 2021 dollars, the threshold2016 AQMP thresholds would be $36,000 per ton of VOC and 
$59,000 per ton of NOx. In order to account, adjusting for normal inflation that occurs every year, these 

 

32 U.S. EPA has in the past allowed about 10 percent of required reductions to be in the form of “enforceable 
commitments.” 
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values will be adjustedand without considering updates to the dollar year used for socioeconomic 
modeling in each subsequent rulemaking.33 control cost estimates.34 

Staff is seeking input regarding revisions to the NOx threshold recognizing that the most cost-effective 
controls have likely been implemented and that additional NOx reductions from stationary sources are 
expected to cost more with less reductions than prior rulemaking efforts. As shown in Table 4-11At the 
August 2022 Board meeting, staff provided an update on the Draft 2022 AQMP. Several board members 
had expressed concern that a NOx cost-effectiveness threshold of $59,000 (as proposed in the Draft 2022 
AQMP) may be too low to achieve the needed stationary source emission reductions. The Draft Final 2022 
AQMP includes an aggressive stationary source control strategy that is generally based on a hierarchy of 
where emission standards would be based on technical and economic feasibility of first zero emission 
technologies, then low NOx emission technologies, and lastly ultra low NOx combustion technologies. 
Since the Draft 2022 AQMP has a higher commitment to zero emission and low NOx emission 
technologies, many stationary control measures have cost-effective ranges that are expected to be well 
above $59,000 per ton of NOx reduced. 

The methods to estimate costs during rulemaking are well established, however the thresholds used when 
considering those costs can vary. Below are two potential options for thresholds where staff is seeking 
feedback. As discussed in detail below, the first option would adjust the threshold put forward in the 2016 
AQMP from $50,000/ton of NOx and $30,000/ton of VOC to $59,000/ton NOx and $36,000/ton VOC. 
These thresholds are based on previous costs of control technology as well as inflation of costs through 
time. The second option would consider the potential monetized health benefits of reducing pollution. 
This health-based option would result in a threshold of $325,000/ton NOx. Staff sought comment on these 
two options. The proposed public process would be the same regardless of the threshold option that will 
be used to help guide future rulemaking. If a threshold is exceeded, staff would hold a public meeting to 
discuss rule options above and below the cost-effectiveness threshold, and seek public feedback. The rule 
package presented to the Board for its consideration would also include options above and below the 
threshold.  

While both options are described below, the Draft Final AQMP adopts the health-based approach to cost-
effectiveness outlined in Option 2. This option is more consistent with the benefit/cost analysis used in 
federal and CARB rulemaking, and ensures that the social costs/health impacts associated with air 
pollution are fully considered as well as the costs of compliance. Note that staff will continue to seek out 
the most cost-effective approach to reduce emissions during rulemaking, and the $325,000/ton threshold 
neither considered a starting point for control costs, nor an absolute cap. 

 

Option 1 – Thresholds Based on Control Costs 

 

33 Traditionally, the socioeconomic impact assessment accompanying each rulemaking uses the Marshall and 
Swift Equipment Cost Index to bring all costs to the same dollar year. 

34 The values shown here for stationary sources use the discounted cash flow method. 



Chapter 4: Control Strategy and Implementation 

4-85 

This option reflects the approach used in previous AQMPs. Using the cost-effectiveness thresholds from 
the 2016 AQMP and adjusting for inflation, the thresholds for the 2022 AQMP would be $36,000 per ton 
of VOC and $59,000 per ton of NOx. This option would also adjust cost-effectiveness thresholds for 
inflation annually instead of waiting for the next AQMP to update these values.35  

As shown in Table 4-12 below, the cost-effectiveness of recently adopted or amended rules were generally 
under the cost-effective thresholds established in the 2016 AQMP. During the rulemaking process, 
emission standards that had controls that were well above the cost-effectiveness threshold were rejected 
with the goal of keeping the average cost-effectiveness for each class and category of equipment under 
the cost-effectiveness threshold. Additional details are available in the staff report for each adopted or 
amended rule. 

  

 

35 Traditionally, the socioeconomic impact assessment accompanying each rulemaking uses the Marshall and 
Swift Equipment Cost Index to bring all costs to the same dollar year. 
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TABLE 4-11 

TABLE 4-12 

COST-EFFECTIVENESS FOR RECENTLY ADOPTED SOUTH COAST AQMD RULES 

Rule Adoption/Amendment* 
Rule Adoption/ 

Amendment Year 
Cost- Effectiveness 

($/ton)** 

1150.3 – Emissions of Oxides of Nitrogen from 
Combustion Equipment at Landfills 2021 $27,200 

1147.1 – NOx Reductions from Aggregate Dryers 2021 $46,000 

1109.1 – Emissions of Oxides of Nitrogen from Petroleum 
Refineries and Related Operations 2021 $11,000 to $50,500 

1117 – Emissions from Container Glass Melting and 
Sodium Silicate Furnaces 2020 $22,700 

1179.1 – Emission Reductions from Combustion 
Equipment at Publicly Owned Treatment Works Facilities 2020 $50,000 

1118.1 – Control of Emissions from Refinery Flares 2019 $45,000 

1134 – Emissions of Oxides of Nitrogen from Stationary 
Gas Turbines 2019 $4,900 to $11,500 

1110.2 – Emissions from Gaseous- and Liquid-Fueled 
Engines 2019 $41,000 

1135 – Emissions of Oxides of Nitrogen from Electricity 
Generating Facilities 2018 $5,630 to $23,000 

1146 – Emissions of Oxides of Nitrogen from Industrial, 
Institutional and Commercial Boilers, Steam Generators, 
and Process Heaters/1146.1 – Emissions of Oxides of 
Nitrogen from Small Industrial, Institutional, and 
Commercial Boilers, Steam Generators, and Process 
Heaters/1146.2 – Emissions of Oxides of Nitrogen from 
Large Water Heaters and Small Boilers and Process 
Heaters 

2018 $26,500 

1168 – Adhesive and Sealant Applications 2017 $12,400  
* Rules only shown if they required a cost- effectiveness calculation in the socioeconomic analysis. 
** Cost- effectiveness is for NOx, except for Rule 1168 which is for VOC. 

 

The cost-effectiveness thresholds are designed to provide a guide for establishing BARCT emission 
standards. To ensure that the maximum emission reductions can be achieved, it is important that an 
emission standard that can achieve significant reductions that are above the cost-effectiveness threshold 
are not automatically rejected. During the rulemaking process, if a proposed BARCT emission standard 
has a cost-effectiveness that is above the threshold, staff will hold a public meeting to discuss other 
emission standards with a cost-effectiveness at or below the cost-effectiveness threshold and/or 
compliance or implementation options to address an emission standard that is above the cost-
effectiveness threshold. At the public hearing for the adoption or amendment of the emission standard, 
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staff must present the options to the emission standard if the cost-effectiveness is above the threshold, 
highlighting the potential emission reductions associated with each option. Staff is seeking input on this 
approach. 

The South Coast AQMD rulemaking has traditionally focused on stationary source rules, however the 2016 
AQMP and the 2022 AQMP include several mobile source control measures to be developed by the South 
Coast AQMD. The cost-effectiveness thresholds established in previous AQMPs have been developed 
specifically in consideration of costs that stationary sources are anticipated to face. Mobile source controls 
typically have higher costs per ton of emissions than stationary controls, especially if the control measure 
requires turnover before the end of the useful life of the mobile source equipment. As an example, many 
stationary controls allow for add-on controls to existing equipment, whereas mobile source controls often 
require complete replacement of vehicles by a compliance date or during the end of vehicle life. Another 
consideration is that mobile source technology is rapidly evolving, and costs for zero emissions vehicles 
are often anticipated to be significantly lower in future years (e.g., in the 2030s and 2040s). CARB 
implements many control measures related to mobile sources, including regulations and incentives, and 
cost data from those efforts can inform how the South Coast AQMD may consider cost-effectiveness for 
implementation of its own control measures. Given the anticipated rapidly declining costs of zero 
emissions technology, the potential overall costs of a mobile source regulation will vary depending on the 
time horizon evaluated, with near-term actions typically resulting in higher costs. Table 4-1213 below 
shows the cost-effectiveness of recent CARB rulemakings through 2032. MostSimilarly, most of the Rule 
2305 - Warehouse Indirect Source Rule options also are within the range of cost-effectiveness shown in 
Table 4-1213, with 14 of 18 scenarios analyzed below $315,000/ton. 

 

TABLE 4-13 

TABLE 4-12 

NEAR-TERM COST-EFFECTIVENESS FOR RECENTLY ADOPTED CARB MOBILE SOURCE RULES 

CARB Regulation Approximate Cost-Effectiveness (through 2032) 

Airport Shuttle Bus $430,000/ton NOx 

Innovative Clean Transit $271,000/ton NOx 

At Berth (Ocean Going Vessels) $83120,000/ton NOx 

Low NOx Omnibus $39,000/ton NOx 

Advanced Clean Trucks $22,000/ton NOx 
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An additional point of reference is the cost-effectiveness approach that CARB uses to implement various 
mobile source funding programs. While an incentive-based approach has many differences with a 
regulatory approach, it provides an example of potential costs to replace older, higher emitting vehicles 
with newer, lower emitting vehicles. For incentive programs, CARB typically calculates a weighted cost-
effectiveness using multiple pollutants where the incentive cost is divided by NOx + reactive organic gas 
(ROG)VOC + (20 x PM).  For on-road heavy duty zero As mobile source fleets continue to move to lower 
emissions technologies through regulations (e.g., CARB’s Truck and Bus rule), cost-effectiveness values 
are expected to increase because newer, more expensive technologies will achieve less emission vehicles 
followingreductions relative to a cleaner fleet. This is reflected in how cost-effectiveness thresholds have 
evolved through the years for Carl Moyer Guidelines, CARB recently increased project funding. For 
example, in 1998 the cost-effectiveness as high aslimit was $12,000 per weighted ton. As of 2021, this 
value has increased to $33,000 per weighted ton for all projects, and up to $500,000 per weighted ton for 
zero emissions on-road heavy duty projects. 36 , 37 In addition, a summary of recent funding program 
implementation is shown in Table 4-1314 below, with their cost-effectiveness values calculated based on 
the Carl Moyer Guidelines.38   

 
 

  

 

36 Carl Moyer Guidelines Appendix C: https://ww2.arb.ca.gov/sites/default/files/2022-
01/FINAL_2017_gl_appendix_c_ADA_2021%20Board%20Approved%20Changes_11.19.21%20v1.2.pdf.  
37 Weighted ton is a combined total emissions reduction based on the following formula: NOx + ROGVOC + (20 x 
PM) 
38 Fiscal Year 2021-2022 Funding Plan for Clean Transportation Incentives Appendix H: 
https://ww2.arb.ca.gov/sites/default/files/2021-10/fy21-22_fundingplan_appendix_h.pdf.  

https://ww2.arb.ca.gov/sites/default/files/2022-01/FINAL_2017_gl_appendix_c_ADA_2021%20Board%20Approved%20Changes_11.19.21%20v1.2.pdf
https://ww2.arb.ca.gov/sites/default/files/2022-01/FINAL_2017_gl_appendix_c_ADA_2021%20Board%20Approved%20Changes_11.19.21%20v1.2.pdf
https://ww2.arb.ca.gov/sites/default/files/2021-10/fy21-22_fundingplan_appendix_h.pdf
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TABLE 4-13 

TABLE 4-14 

NEAR-TERM COST-EFFECTIVENESS FOR RECENTLY ADOPTED CARB MOBILE SOURCE INCENTIVES* 

Funding Program Project Type 
Average Cost-
Effectiveness 

($/weighted ton) a 

Total Funding  
($ millions) 

Funding Program Project Type 
Average Cost-
Effectiveness 

($/weighted ton) ** 

Total Funding  
($ millions) 

Funding Agricultural 
Replacement 
Measures for 

Emissions Reductions 
(FARMER) 

Off-Road Agriculture  $12,900 $131 

On-Road Trucks  $946,000 $22 

Zero Emission Agricultural Utility 
Terrain Vehicles (UTV)  $129,000 $18 

Community Air 
Protection (AB 617) 

Infrastructure N/A $30 

Locomotives  $18,000 $25 

Marine Vessels $23,000 $38 

Off-Road Agricultural  $8,000 $71 

Off-Road Other  $24,358 $58 

On-Road  $101,000 $55 

Carl Moyer 

Infrastructure    N/A $23 

Locomotives   $12,000 $84 

Marine Vessels   $14,000 $160 

Off-Road Agricultural   $12,000 $375 

Off-Road Other   $18,000 $264 

On-Road   $39,000 $210 

Car Scrap   $12,000 $33 
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TABLE 4-1314 (CONTINUED) 

NEAR-TERM COST-EFFECTIVENESS FOR RECENTLY ADOPTED CARB MOBILE SOURCE INCENTIVES* 

Funding Program Project Type 
Average Cost-
Effectiveness 

($/weighted ton) a** 

Total Funding  
($ millions) 

Low Carbon 
Transportation 

(Vehicle Purchase) 

Clean Vehicle Rebate Project 
(Standard)  $258,705 $991 

Clean Vehicle Rebate Project 
(Increased)  $581,936 $100 

Clean Cars 4 All $463,187 $104 
Financing Assistance for Low 

Income Consumers  $912,243 $9 

Low Carbon 
Transportation  
(Clean Mobility) 

Clean Mobility Options  $6,043,789 $10 

Clean Mobility in Schools  $1,283,000 $25 

Agricultural Worker Vanpools  $714,020 $6 

Rural School Bus Pilot  $78,234 $62 

Low Carbon 
Transportation  

(Heavy-Duty and  
Off-Road) 

Heavy-Duty Demos and Pilots  $760,000 $149 
Hybrid and Zero Emission Truck 

and Bus Voucher Incentive Project 
(HVIP) 

$213,776 $385 

Clean Off-Road Equipment (CORE) $222,458 $19 

Truck Loan Assistance Program $16,093 $108 
a * This table shows average cost-effectiveness of funded projects in the past several years. Individual projects within 
each program are more expensive than the averages shown here (e.g., projects within Carl Moyer can reach 
$500,000/weighted ton).  
** Weighted ton is a combined total emissions reduction based on the following formula: NOx + ROGVOC + (20 x PM). 

 

The average cost-effectiveness across the $3.5 billion of projects shown in Table 4-1314 is about $200,000 
per weighted ton.39 This cost-effectiveness level is the proposed threshold that would be applied to the 
South Coast AQMD mobile source control measures. Similar to the thresholds proposed for stationary 
sources, this threshold would be inflated through time to the dollar year used in a control measure-specific 
socioeconomic analysis. The proposed cost-effectiveness thresholds presented here do not consider the 
potential reduction in cost due to availability of incentives. Table 4-1415 presents a summary of 
proposedthe Option 1 cost-effectiveness thresholds tothat would be considered during implementation 
of control measures.  
  

 

39 The values shown for mobile source incentives do not use the discounted cash flow method, and instead are 
more similar to a levelized cash flow method. 



Chapter 4: Control Strategy and Implementation 

4-91 

TABLE 4-1415  
PROPOSED COST-EFFECTIVENESS THRESHOLDS TRIGGERING ADDITIONAL ANALYSIS   

DURING SOUTH COAST AQMD CONTROL MEASURE IMPLEMENTATION  
Source Type  Cost-Effectiveness Thresholda,b  

Stationary Sources  $59,000/ton NOx / $36,000/ton VOC  
Mobile Sources  $200,000/weighted ton [NOx+ROGVOC+(20 x PM)]  

a Thresholds are in 2021 dollars and willwould be inflated to the dollar year used in a socioeconomic  
analysis for each specific control measure as it is implemented.  

b  The threshold for stationary sources is based on the Discounted Cash Flow method, as traditionally used in South 
Coast AQMD rulemaking. In comparison, the threshold for mobile sources is based on the Levelized Cash Flow 
method to be consistent with CARB practice for statewide mobile source regulations. The Socioeconomic Report 
for each AQMP will continue to present the cost-effectiveness values using both methods for each control 
measure with quantified emission reductions.  

 

With release of the Draft 2022 AQMP staff sought input regarding revisions to the NOx threshold 
recognizing that the most cost-effective controls have likely been implemented and that additional NOx 
reductions from stationary sources are expected to cost more with less reductions than prior rulemaking 
efforts. Two concerns raised about Option 1 are that costs are expected to be higher than the thresholds 
presented in Option 1, and setting a threshold too low could forego some needed emission reductions. 
Secondly, inconsistent thresholds for mobile and stationary sources may not be appropriate because 
emission reductions that are not achieved in one sector will need to be achieved in the other sector. 
Option 2 described below provides an alternative threshold approach to Option 1, and is the approach 
adopted in the Draft Final 2022 AQMP.  

Option 2 – Health Benefit Based Threshold 

The approach described above for Option 1 is unique, and agencies such as CARB and U.S. EPA instead 
use a different approach of comparing the potential societal benefits of a regulation against the costs. 
Rulemaking for these agencies generally can proceed if the benefits of the regulation are expected to 
exceed its costs.40  

This approach utilizes a benefit-cost analysis as a screening threshold instead of a cost-based approach. 
U.S. EPA has developed societal monetized benefit-per-ton estimates for PM2.5 and ozone for many 
industrial sectors.41 This analysis considers the societal public health benefit from improved air quality, 
such as reduced hospitalizations, reduced premature mortality, and other adverse public health 
outcomes. U.S. EPA’s analysis includes estimates for 21 industrial sectors at the national level, with more 
refined analysis of some sectors at the state level. An example of national-level estimates of NOx 
reductions and their contribution to ozone and PM2.5 reductions across 21 industrial sectors is shown in 
Table 4-16 below. Total benefit-per-ton of NOx reduction ranges from about $71,000 to about $159,000. 
The monetized benefits in Table 4-16 are based on avoided premature mortality and other less severe 

 

40 Guidelines for Preparing Economic Analyses, 2010. https://www.epa.gov/sites/default/files/2017-
08/documents/ee-0568-50.pdf.  

41 www.epa.gov/benmap/estimating-benefit-ton-reducing-directly-emitted-pm25-pm25-precursors-and-ozone-
precursors.  

https://www.epa.gov/sites/default/files/2017-08/documents/ee-0568-50.pdf
https://www.epa.gov/sites/default/files/2017-08/documents/ee-0568-50.pdf
http://www.epa.gov/benmap/estimating-benefit-ton-reducing-directly-emitted-pm25-pm25-precursors-and-ozone-precursors
http://www.epa.gov/benmap/estimating-benefit-ton-reducing-directly-emitted-pm25-pm25-precursors-and-ozone-precursors
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health outcomes associated with either short-term (e.g., 8-hours) or long-term (e.g., several months) 
exposure to ozone, as well as exposure to PM2.5. Appendix I describes the expected health effects from 
ozone and PM2.5 exposure in more detail. 

 

TABLE 4-16 

NATIONAL ESTIMATES OF MONETIZED SOCIETAL BENEFITS-PER-TON OF NOx REDUCTION IN 2035  
ACROSS 21 INDUSTRIES (2016 DOLLARS) 

Industrial Sector Short Term 
Ozone* 

Long Term 
Ozone* PM2.5** Total 

Oil and Natural Gas $6,280 $54,800 $9,800 $70,880 
Taconite Mining $6,060 $55,300 $11,150 $72,510 

Primary Copper Smelting $8,560 $63,300 $5,365 $77,225 
Internal Combustion Engines $7,620 $66,900 $13,000 $87,520 

Residential Woodstoves $5,620 $48,700 $40,600 $94,920 
Oil and Natural Gas Transmissions $8,190 $74,000 $16,400 $98,590 

Boilers $8,850 $79,400 $18,600 $106,850 
Refineries $8,420 $71,000 $28,900 $108,320 

Coke Ovens $7,900 $73,800 $30,650 $112,350 
Cement Kilns $9,630 $85,100 $17,800 $112,530 

Synthetic Organic Chemical $9,240 $85,300 $20,600 $115,140 
Pulp and Paper $10,300 $93,100 $13,700 $117,100 

Integrated Iron and Steel $9,250 $84,200 $28,300 $121,750 
Electric Arc Furnaces and  

Argon-Oxygen Decarburization $10,200 $90,700 $23,400 $124,300 
Brick $10,800 $97,000 $33,200 $141,000 

Iron and Steel Foundries $11,400 $102,000 $28,950 $142,350 
Ferroalloys $12,300 $115,000 $18,600 $145,900 

Secondary Lead Smelters $12,500 $111,000 $28,400 $151,900 
Electrical Generating Unit $15,400 $136,000 $7,645 $159,045 

* 3% Discount Rate, ** Mid-Point Estimate 

More specific state-level analysis is available for three industrial sectors, including Internal Combustion 
Engines, Boilers, and Electrical Generating Units (Table 4-16), for both NOx and VOC. Although there are 
only three sectors detailed at the state level, these sectors are all present widely in the South Coast Air 
Basin and are broadly representative in terms of cost for the 21 sectors shown in Table 4-16. The total 
benefits-per-ton in Table 4-17 can be viewed as the monetized societal benefit of reducing one ton of 
NOx. The costs are higher in Table 4-16 for the California-specific analysis compared to national estimates 
in Table 4-16 due to the higher population in California compared to other states (and hence greater 
monetized health benefits for reduced pollution) as well as the benefits from reducing emissions in 
regions with much higher pollution levels (e.g., South Coast Air Basin ozone and PM2.5 levels are higher 
than elsewhere in the nation).  
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TABLE 4-17 

2035 BENEFITS-PER-TON OF NOx ESTIMATES IN CALIFORNIA (2021 DOLLARS) 

Sector 
Name 

NOx 
(tpy)* 

Short-Term 
O3 Exposure 

Long-Term 
O3 Exposure PM2.5 Total 

Boilers 5,706 $14,793 $119,972 $57,074 $191,839 
ICE 4,121 $22,946 $180,540 $88,057 $291,543 

EGU 9,403 $40,767 $313,325 $30,867 $384,959 
Benefits-per-ton (weighted by tons reduced) $307,636 

* Technical Support Document: Estimating the Benefit per Ton of Reducing Directly-Emitted PM2.5, PM2.5 Precursors and Ozone 
Precursors from 21 Sectors, www.epa.gov/system/files/documents/2021-10/source-apportionment-tsd-oct-2021_0.pdf  

As an additional check on this estimate based on U.S. EPA analysis, a comparison can be made with 
estimates from the 2016 AQMP and its associated Socioeconomic Impact Assessment. The 2016 AQMP 
called for reducing 603,167 tons of NOx between 2017-2031. The total monetized public health benefit 
was estimated to be $173.2 billion (in 2015 dollars). This results in a benefit of about $342,000 per ton 
(2021 dollars), which is about 11% higher than the $307,636 estimate in Table 4-17. Based on these 
analyses, Option 2 would use a screening threshold of $325,000 per ton (2021 dollars) when evaluating 
the cost-effectiveness of proposed rules ($325,00 is the mid-point between the estimates from the 2016 
AQMP and Table 4-17). Cost-effectiveness would continue to be evaluated as the cost of controls divided 
by the tons of NOx reduced. 

The mobile source regulatory and incentive-based cost-effectiveness values shown in Tables 4-13 and 
4-14 are similar to the $325,000 per ton screening threshold shown for Option 2. In order to be consistent 
across stationary and mobile source measures, the same screening threshold would be used for both 
mobile and stationary sources. This approach would be consistent with the monetized public health 
benefit analysis of the overall benefits of the AQMP, which account for all control measures (stationary 
and mobile). This benefits-based screening threshold would be inflated through time to the dollar year 
used in a control measure-specific socioeconomic analysis. 

Public Process if a Cost-Effectiveness Threshold is Exceeded 

It is important to set a threshold that is reflective of the cost of the technologies needed to achieve the 
emission reductions required for attainment. During the rulemaking process, if a proposed BARCT 
emission standard has a cost-effectiveness that is above the threshold, staff will hold a public meeting to 
discuss other emission standards with a cost-effectiveness at or below the proposed screening threshold 
and/or compliance or implementation options to address an emission standard that is above the proposed 
screening threshold. At the public hearing for the adoption or amendment of the emission standard, staff 
must present the options to the emission standard if the cost-effectiveness is above the threshold, 
highlighting the potential emission reductions associated with each option. 

The 2022 AQMP proposes to use the health benefit based cost-effectiveness threshold for NOx as a 
screening tool moving forward. This will align South Coast AQMD’s cost-effectiveness approach with those 
of CARB and U.S. EPA. VOC measures would continue to use the cost-effectiveness threshold previously 
adopted in the 2016 adjusted with consumer price index. That value is currently $36,000/ton VOC, and 
would be inflated by the consumer price index annually.  

http://www.epa.gov/system/files/documents/2021-10/source-apportionment-tsd-oct-2021_0.pdf
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Alternative/Substitute Measures 
Under the 2022 AQMP, the South Coast AQMD will be allowed to substitute South Coast AQMD measures 
in Tables 4-2 and 4-3 with other measures, provided the overall equivalent emission reductions by the 
implementation dates in Tables 4-2 and 4-3 are maintained and the applicable measure in Tables 4-2 and 
4-3 is deemed infeasible. In order to provide meaningful public participation, when new control concepts 
are introduced for rule development, the South Coast AQMD is committed to provide advanced public 
notification beyond its regulatory requirements (i.e., through its Rule Forecast Report). The South Coast 
AQMD will also report quantitatively on the AQMP’s implementation progress annually at its regularly 
scheduled Governing Board meetings. Included in the reports will be any control measures being 
proposed or measures, or portions thereof, that have been found to be infeasible and the basis of such 
findings. In addition, at the beginning of the year, any significant emission reduction related rules to be 
considered are listed in the Governing Board’s Rule Forecast Report. The annual report would also provide 
any finding of a new feasible control measure to substitute for a measure that has been deemed 
infeasible. The existing rule development outreach efforts such as public workshops, stakeholder working 
group meetings or public consultation meetings will continue to solicit public input. In addition, if 
additional technical analysis, including source testing, indicates that actual emissions are less than 
previously estimated, the reductions would then be creditable toward SIP commitments. In order for 
reductions from improved emission calculation methodologies to be SIP creditable, a public process and 
the Governing Board adoption hearing will also be instituted to solicit comments and make appropriate 
revisions, if necessary. 

Reductions from CARB Control Measures 
The CARB proposed control measures presented in Table 4-9, combined with ongoing implementation of 
current control programs, will provide further reductions to enhance air quality progress and achieve the 
2015 8-hour ozone standard. Ongoing implementation of current control programs is projected to reduce 
NOx emissions in the South Coast Air Basin from today’s levels by 151167 tons per day in 2037. Achieving 
the benefits projected from the current control program will continue to require significant efforts for 
implementation and enforcement and thus, represents an important element of the overall strategy. The 
new measures contained in the 2022 State SIP Strategy commitment reflect a combination of State 
actions, petitions and advocacy for federal action, as well as actions that outline an additional transition 
to cleaner technologies and systems. Emissions reductions in the South Coast Air Basin from the new 
measures identified and quantified to date in the Draft 2022  State SIP Strategy are estimated to be 
72.989.342 tons per day of NOx and 13.5 tons per day of VOC in 2037. Even when coupled with the 
emission reductions associated with ongoing implementation of the existing control program, additional 
reductions were needed to meet the 2015 8-hourozone standard, which is significantly more stringent 
than previous ozone standards.  

 

42 CARB 2022 Draft State SIP Strategy (https://ww2.arb.ca.gov/sites/default/files/2022-
01/Draft_2022_State_SIP_Strategy.pdf. CARB 2022 State SIP Strategy can be downloaded at CARB’s website: 
https://ww2.arb.ca.gov/resources/documents/2022-state-strategy-state-implementation-plan-2022-state-sip-
strategy. 
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Overall Emission Reductions 
Tables 4-1518 and 4-1619 identify projected reductions for the South Coast Air Basin based on the 
summer planning inventory for NOx and VOC emissions for the year of 2037 and 2032 respectively. These 
reductions reflect the emission reductions associated with implementation of control measures under 
local, State, and federal jurisdiction. Emission reductions represent the difference between the projected 
baseline and the remaining emissions.  

 

TABLE 4-1518 

EMISSION REDUCTIONS FOR 2032 BASED ON SUMMER PLANNING INVENTORY 
(TONS PER DAY)  

Sources NOx VOC 

Year 2032 Baselinea 230199 386345 
Emission Reductions:   

South Coast AQMD Stationary Sources 3 1 
South Coast AQMD Mobile Sources 117 0 

Sources under CARB’s Direct Authority 24 5.5 
CARB Mobile SourcesPrimarily-Federally 

and Internationally Regulated Sources – CARB 
Measures 

6610 390.5 

Federal Measures Primarily-Federally 
and Internationally Regulated Sources – Federal 

Action Needed b 

041 02 

Total Reductions (all measures)bc 8085 4010 
2032 Remaining Emissions 151114 346336 

a Emission assumptions from SCAG’s 2020 RTP/SCS are already reflected in the AQMP baseline, including TCMs 
bb 182(e)(5) reductions from federal measures are allowed only for “extreme” nonattainment area. Include 26.2 tons per 

day NOx reduction from Ocean Going Vessel and 14.6 tons per day NOx reduction from aircraft emissions interpolated 
from 2022 to 2037. 

c Numbers may not sum due to rounding 
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TABLE 4-16 

TABLE 4-19 

EMISSION REDUCTIONS FOR 2037 BASED ON SUMMER PLANNING INVENTORY 
(TONS PER DAY) 

Sources NOx VOC 

Year 2037 Baseline a 220184 389339 
Emission Reductions:   

South Coast AQMD Stationary Sources b 2119 1 
South Coast AQMD Mobile Sources 107 0 

CARB’s Zero Emission Standard for Space and Water 
Heatersc  

3 0 

Sources under CARB’s Direct Authority except 
residential and commercial Space and Water Heaters  

30 17.5 

CARB SIP Strategy bPrimarily-Federally 
and Internationally Regulated Sources – CARB 

Measures 

10411 690.5 

AircraftPrimarily-Federally and Internationally 
Regulated Sources – Federal Action Needed 

1951 3 

South Coast Stationary Sources – Further 
Deployment of Cleaner Technology 

3 0 

Total Reductions (all measures) 157125 7322 
Set-Aside Accounts cd -0.5 -4 

2037 Remaining Emissions de 6360 321 
a Emission assumptions from SCAG’s 2020 RTP/SCS are already reflected in the AQMP baseline, including TCMs. 
b Reductions from mobile sources include CARB 2016 and 2022 State Strategy. The emission reductions do not match with 

the draft 2022 SIP Strategy due to discrepancy in emissions inventory versions and base year used to forecast future 
emissions from. Final version will reconcile the discrepancy. 

cb Exclude South Coast AQMD’s C-CMB-01, C-CMB-02, R-CMB-01 and R-CMB-02 reductions  
c South Coast AQMD’s C-CMB-01, C-CMB-02, R-CMB-01 and R-CMB-02 will assist the CARB’s measure 
d SIP reserve for potential technology assessment and phaseout of toxics for VOC. 
de Numbers may not sum due to rounding. 

Implementation of the Proposed Control Strategy 
The 2022 AQMP requires significant amount of NOx emission reductions to meet the 2015 8-hour ozone 
standard. The only viable pathway to achieving this standard is a significant push to zero emissions 
technology across all sectors, where feasible, and implementation of the cleanest technologies available 
where not feasible. This approach requires economy-wide transition to different energy sources. The 
following sections discusseddiscuss the plans to implement the control strategies of the 2022 AQMP. 
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Regulatory and Incentive Approach 
The control strategies in the 2022 AQMP include new regulations and the development of incentive 
programs and supporting infrastructure for early deployment of advanced control technologies. The 
regulatory approach for the control strategy is described in detail for individual control measure as 
included in Appendix IV-A. Tables 4-1720 and 4-1821 list proposed adoption and implementation dates of 
the proposed stationary source control measures and mobile source control measures, respectively. 

 

TABLE 4-20 

TABLE 4-17 

ADOPTION AND IMPLEMENTATION SCHEDULE OF STAIONARY SOURCE CONTROL MEASURES 

Number Title [Pollutant] 
Proposed 
Adoption 

Date 

Proposed 
Implementation 

Timeframe 
South Coast AQMD Stationary Source NOx Measures: 
Residential Combustion Source Measures: 
R-CMB-01 Emission Reductions from Replacement with Zero 

Emission or Low NOx Appliances - Residential Water 
Heating [NOx] 

2024 2029 

R-CMB-02 Emission Reductions from Replacement with Zero 
Emission or Low NOx Appliances - Residential Space 
Heating [NOx] 

2024 2029 

R-CMB-03 Emissions Reductions from Residential Cooking 
Devices [NOx] 

2024 2029 

R-CMB-04 Emission Reductions from Replacement with Zero 
Emission or Low NOx Appliances - Residential Other 
Combustion Sources [NOx] 

2024 2029 

Commercial Combustion Source Measures: 
C-CMB-01 Emission Reductions from Replacement with Zero 

Emission or Low NOx Appliances - Commercial Water 
Heating [NOx] 

2025 2031 

C-CMB-02 Emission Reductions from Replacement with Zero 
Emission or Low NOx Appliances - Commercial Space 
Heating [NOx] 

2025 2031 

C-CMB-03 Emission Reductions from Commercial Cooking 
Devices [NOx] 

2025 2031 

C-CMB-04 Emission Reductions from Small Internal Combustion 
Engines [NOx] 

2025 2026 

C-CMB-05 NOx Reductions from Small Miscellaneous 
Commercial Combustion Equipment (Non-Permitted) 
[NOx] 

2027 2037 
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TABLE 4-1720 (CONTINUED) 

ADOPTION AND IMPLEMENTATION SCHEDULE OF STAIONARY SOURCE CONTROL MEASURES 

Number Title [Pollutant] 
Proposed 
Adoption 

Date 

Proposed 
Implementation 

Timeframe 

South Coast AQMD Stationary Source NOx Measures: 
Large Combustion Source Measures: 
L-CMB-01 NOx Reductions from RECLAIM Facilities [NOx] 2022 2025 
L-CMB-02 Reductions from Boilers and Process Heaters 

(Permitted) [NOx] 
2027 2037 

L-CMB-03 NOx Emission Reductions from Permitted Non-
Emergency Internal Combustion Engines [NOx] 

2026 2031 

L-CMB-04 Emission Reductions from Emergency Standby 
Engines (Permitted) [NOx, VOCVOCs] 

2025 2031 

L-CMB-05 NOx Emission Reductions from Large Turbines [NOx] 2027 2037 
L-CMB-06 NOx Emission Reductions from Electric Generating 

Facilities [NOx] 
2027 2037 

L-CMB-07 Emission Reductions from Petroleum Refineries [NOx] 2027 2037 
L-CMB-08 NOx Emission Reductions from Combustion 

Equipment at Landfills and Publicly Owned Treatment 
Works [NOx] 

2025 2037 

L-CMB-09 NOx Reductions from Incinerators [NOx] 2024 2029 
L-CMB-10 NOx Reductions from Miscellaneous Permitted 

Equipment [NOx] 
2027 2037 

South Coast AQMD Co-Benefits from Energy and Climate Change Programs Measures: 
ECC-01 Co-Benefits from Existing and Future Greenhouse Gas 

Programs, Policies, and Incentives [NOx] 
2023 2023 

ECC-02 Co-Benefits from Existing and Future Residential and 
Commercial Building Energy Efficiency Measures [NOx, 
VOCs] 

2024 2024 

ECC-03 Additional Enhancements in Reducing Existing 
Residential Building Energy Use [NOx, VOCs] 

2025 2029 
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TABLE 4-1720 (CONCLUDED) 

ADOPTION AND IMPLEMENTATION SCHEDULE OF STAIONARYSTATIONARY SOURCE CONTROL 
MEASURES 

Number Title [Pollutant] 
Proposed 
Adoption 

Date 

Proposed 
Implementation 

Timeframe 
South Coast AQMD Stationary Source VOC Measures: 
FUG-01 Improved Leak Detection and Repair [VOCs] 2023 2028 
FUG-02 Emission Reductions from Industrial Cooling Towers 

[VOCs] 
2026 2031 

CTS-01 Further Emission Reductions from Coatings, Solvents, 
Adhesives, and Lubricants [VOCs] 

2023 2031 

FLX-02 Stationary Source VOC Incentives [VOCs] 2024 2025 
BIO-01 Assessing Emissions from Urban Vegetation [VOCs] 2025 2025 
L-CMB-
04a 

Emission Reductions from Emergency Standby 
Engines (Permitted) [NOx, VOCVOCs] 

2025 2031 

South Coast AQMD Stationary Source Other Measures: 
MCS-01 Application of All Feasible Measures [All Pollutants] 2023 2037 
MCS-02 Wildfire Prevention [NOx, PM] 2026 2031 
FLX-01 Improved Education and Public Outreach [All 

Pollutants] 
2023 2023 

a This is a NOx control measure with co-benefits of VOC reductions. 
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TABLE 4-1821 

ADOPTION AND IMPLEMENTATION SCHEDULE OF MOBILE SOURCE CONTROL MEASURES 

Number Title [Pollutant] 
Proposed  
Adoption 

Date 

Proposed 
Implementation 

Timeframe 

Emission Growth Management Measures: 
EGM-01 Emission Reductions from New Development and 

Redevelopment  
[All Pollutants] 

2025 2026-2037 

EGM-02 Emission Reductions from Projects Subject to General 
Conformity Requirements [All Pollutants] 

2026 2026-2037 

EGM-03 Emission Reductions from Clean Construction Policy 
[All Pollutants] 

2025 2025-2037 

Facility-Based Mobile Source Measures: 
MOB-01 Emission Reductions at Commercial Marine Ports 

[NOx, SOx, PM] 
2023 2023-2037 

MOB-02A Emission Reductions at New Rail Yards and 
Intermodal Facilities [NOx, PM] 

2022-2024 2023-2037 

MOB-02B Emission Reductions at Existing Rail Yards and 
Intermodal Facilities [NOx, PM] 

2022-2024 2023-2037 

MOB-03 Emission Reductions at Warehouse Distribution 
Centers [NOx] 

Adopted 2021 
(Reassess 

every three 
years) 

2022-2037 

MOB-04 Emission Reductions at Commercial Airports [All 
Pollutants] 

Approved 
2019 

(Reassess  
in 2027) 

2020-2037 

On-Road and Off-Road Mobile Source Measures: 
MOB-05 Accelerated Retirement of Older Light-Duty and 

Medium-Duty Vehicles [VOC, NOx, COPM] 
N/A Ongoing 

MOB-06 Accelerated Retirement of Older On-Road Heavy-
Duty Vehicles [NOx, PM] 

N/A Ongoing 

MOB-07 On-Road Mobile Source Emission Reduction Credit 
Generating Program [NOx, PM] 

TBD TBD 

MOB-08 Small Off-Road Engine Equipment Exchange Program 
[VOCVOCs, NOx, PM] 

N/A Ongoing 

MOB-09 Further Emission Reductions from Passenger 
Locomotives [NOx, PM] 

N/A Ongoing 

MOB-10 Off-Road Mobile Source Emission Reduction Credit 
Generation Program [NOx, PM] 

TBD TBD 
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TABLE 4-1821 (CONTINUED) 

ADOPTION AND IMPLEMENTATION SCHEDULE OF MOBILE SOURCE CONTROL MEASURES 

Number Title [Pollutant] 
Proposed  
Adoption 

Date 

Proposed 
Implementation 

Timeframe 

Incentive-Based Measures: 
MOB-11 Emission Reductions from Incentive Programs [NOx, 

PM] 
N/A Ongoing 

MOB-12 Pacific Rim Initiative for Maritime Emission Reductions  N/A Ongoing 
Other Measures 
MOB-13 Fugitive VOC Emissions from Tanker Vessels 

[VOCVOCs] 
2024 2024-2037 

MOB-14 Rule 2202 – On-Road Motor Vehicle Mitigation 
Options [VOCVOCs, NOx, CO] 

2023 2023-2037 

MOB-15 Zero Emission Infrastructure for Mobile Sources [All 
Pollutants] 

N/A Ongoing 

 

In addition to the regulatory approach, incentive funds will be used to subsidize low-emitting or zero 
emission equipment purchases. Expansion of supporting infrastructure for implementation of cleaner 
fuels also helps to accelerate the use of ultra-low emitting and zero-emitting vehicles and equipment. For 
implementation of incentive programs/measures, two key approaches are (1) promoting widespread 
deployment of available zero and low NOx technologies and (2) developing new zero emissions and ultra-
low NOx technologies for other use cases where technology is not currently available.  

Stationary source control measures for R-CMB series, C-CMB series, and ECC-03 target emission 
reductions from residential and commercial buildings, include incentive components as part of the 
proposed control approach. Among control measures R-CMB-01, R-CMB-02, R-CMB-04, C-CMB-01 and C-
CMB-02, a mitigation fee will be considered where appropriate. The mitigation fee collected would be 
utilized as incentives to accelerate the adoption of zero emission units or utilized to assist in panel 
upgrades or infrastructure at residences in disadvantaged communities.  

Incentive programs will be of particular importance for measures regarding zero emission building 
electrificationmeasures. Programs to change out gas appliances, heaters and boilers may be cost-
effective, but not necessarily affordable. First, there is the cost of replacing the appliances themselves – 
which would not be insignificant for many smaller businesses or residential households. Second, many 
buildings will likely need additional electrical panel upgrades and other infrastructure to support the 
increased electrical load needed to power the replacement appliances. These infrastructure upgrades can 
be far more costly than the cost of replacing gas appliances. These issues are further magnified in 
economically disadvantaged communities, where switches from gas to electrical appliances may be cost-
prohibitive unless a substantial portion of those costs – if not all – are covered by other programs. Existing 
rebate programs, such as the South Coast AQMD’s Clear Air Furnace program, funded by Rule 1111 
mitigation fees, provides rebates to those installing a residential electric heat pump to replace a natural 
gas furnace. In addition, a specific percentage of the funding was dedicated to those applying from a 
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disadvantaged community. This program can be further funded to enhance the existing rebate program 
or expanded to include other building appliances such as water heaters. In addition, partnerships with 
other organizations, such as Technology and Equipment for Clean Heating (TECH) Clean California or 
Southern California Edison, with similar programs and directives could assist in providing more rebate 
money to further incentivize early deployment of cleaner technologies. Evaluating funding needs and 
sourcing funding to support control measures associated with zero emission building 
electrificationmeasures will therefore be critical. But a much larger issue will be structuring 
incentive/rebate programs in a way that is equitable and does not leave economically disadvantaged 
communities behind. In developing these incentive programs, the South Coast AQMD will seek community 
input and also evaluate ways to prioritize distribution of funding to benefit the most disadvantaged 
communities.  

Coordination with Other Agencies 

The 2022 AQMP relies strongly upon partnerships at federal, State, and local levels, seeking to expand 
existing collaborations and establish new coalitions. To achieve widespread adoption of clean fuel policies 
and technologies, close coordination with other agencies will be necessary. To implement zero and low 
NOx technologies in a cost-effective manner, incentive funding programs for stationary sources should 
align with other local, State, and federal initiatives. 

CARB - As part of the 2022 State Strategy for the State Implementation Plan (2022 State SIP Strategy),, 
CARB has proposed statewide emissions standards for combustion-based appliances in residential and 
commercial buildings to accelerate the transition from fossil fuels. CARB proposed to adopt a statewide 
zero emission GHG standard for space and water heaters, which would have co-benefits of reducing 
criteria pollutants. Beginning in 2030, 100 percent of sales of new space and water heaters would need 
to meet zero emission standards. This requirement applies to both new construction and replacement of 
burned-out equipment in existing buildings. As part of the public measure suggestions, the 2022 State SIP 
Strategy includes the possibility of additional emissions standards for combustion-based appliances used 
in buildings such as stoves, work with air districts to set further such standards, work with building and 
energy code agencies to ready more buildings for zero emission appliances, or take other actions 
(including potentially incentive programs) to accelerate the removal of fossil fuels from the building stock 
in both new and existing buildings. The South Coast AQMD will work closely with ARBCARB in the 
development of such measures and address the concerns on cost feasibility and affordability especially in 
environmental justice (EJ) areas.  

California Public Utilities Commission (CPUC) - As part of the State’s efforts to reduce GHG emissions, in 
January 2019, the CPUC instituted a new rulemaking on building decarbonization (R.19-01-011) including 
implementation of incentive programs and establishing a building decarbonization policy framework. 
Examples of CPUC approved zero emission building electrificationmeasures incentive programs include 
Self-Generation Incentive Program Heat Pump Water Heaters (SGIP HPWH) and TECH (Technology and 
Equipment for Clean Heating).  

California Energy Commission (CEC) - CEC is the State's primary energy policy and planning agency, and 
one of its core responsibilities is to establish certain appliance efficiency regulations with Title 20 and 
building standards with Title 24. CEC is also responsible for developing the Integrated Energy Policy Report 
(IEPR) every two years, an integrated assessment of major energy trends and issues facing California’s 

https://www.cpuc.ca.gov/industries-and-topics/electrical-energy/demand-side-management/self-generation-incentive-program/participating-in-self-generation-incentive-program-sgip
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electricity, natural gas, and transportation fuel sectors. CEC has also recently launched the Building 
Initiative for Low-Emissions Development (BUILD) Program, which is designed to provide incentives for 
new all-electric low-income residential buildings that reduce GHG emissions. 

Overall, there are ongoing efforts statewide to continue to reduce GHG from various sectors. The South 
Coast AQMD will work with agencies, utilities, and other stakeholders to further implement measures that 
provide co-benefit of criteria pollutant reductions within the Basin.   

Incentive Approach for Mobile Sources 
Given the significant level of NOx reductions needed to attain the 2015 8-hour ozone standard by the 
2037 attainment year, regulations alone will not provide sufficient emission reductions. There is a clear 
need to promote and accelerate the deployment of zero and low NOx technologies as we reach the limits 
of the emission reductions achievable through conventional technologies. The need is even greater for 
national and international transportation sources to develop and commercialize the cleanest locomotives, 
ocean-going vessels, and aircraft as well as to promulgate cleaner exhaust emissions standards. One of 
the effective approaches to accelerate the deployment of cleaner technologies is through financial 
incentive measures to encourage the targeted industries to adopt new technologies. This approach also 
provides a signal for technology providers, engine and automobile manufacturers, and academic 
researchers to develop and commercialize the cleanest technologies possible and further the efforts to 
commercialize zero emission technologies into a wider market.     

The South Coast AQMD has a long history of successful implementation of incentive programs that help 
fund the accelerated deployment of cleaner technologies in on-road vehicles and off-road mobile 
equipment. Some of the major incentive programs that are administered by the South Coast AQMD 
include Carl Moyer Memorial Air Quality Standards Attainment Program, Proposition 1B Goods 
Movement Emissions Reductions Program, and Lower School Bus Emission Program. Recently, 
Community Air Protection Program and VW Environmental Mitigation Trust for California were also added 
to the portfolio of the South Coast AQMD-administered incentive programs. These incentive programs 
are further described in the South Coast AQMD’s mobile source control measures (Appendix IV-A).   

In order to estimate the prospective emission reductions from these incentive programs, South Coast 
AQMD staff conducted an analysis to forecast the incentive funding through 2036 based on the current 
or projected allocations. These allocations are assumed to be maintained through 2036 and applied to 
mobile source sectors based on program-specific guidelines and internal projections. For example, CARB 
recently increased Carl Moyer Program funding. As a result of AB 1274 which expands the smog check 
exemption to vehicles that are seven and eight model years old with an assessment of a $25 smog 
abatement fee on these vehicles. Most of the fee revenues collected will be directed to the Carl Moyer 
Program with approximately $20 million in additional funding to be provided to the South Coast AQMD. 
South Coast AQMD staff assumed that the increased Moyer funding allocation will be maintained through 
2036 and applied it to the following sectors in this analysis: on-road (10 percent), off-road (58 percent), 
locomotive (1 percent), marine harbor craft (15 percent), TRU (1 percent), and infrastructure (15 percent). 
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Table 4-1922 below shows the estimated incentive funding for each mobile source sector based on the 
projected funding allocations for the South Coast AQMD-administered incentive programs.  

 
TABLE 4-1922 

ESTIMATED ANNUAL INCENTIVE FUNDING FOR MOBILE SOURCE SECTORS 

 

 

 

 

 

  

 

 

 

 

 
*

 Annual Funding includes administrative cost which is typically 6.25 percent. 
 

As shown in Table 4-2023, NOx emission reductions are calculated based on these incentive funding 
estimates with the following assumptions:    

• Average NOx emission reductions and average incentive amount per vehicle/equipment from existing 
projects that have been funded from 2018 through 2021 are used as the basis; 

• For mobile sources other than on-road sectors, control factors from CARB are applied to the average 
NOx emission reductions to discount for future reductions from the proposed regulations and SIP 
strategies. Additional adjustment factors for the implementation of zero emission technologies are 
also applied to agricultural equipment and harbor craftscraft;    

• For on-road vehicle sectors (LD and MD vehicles, HD vehicles and school buses), the Calculator for 
Spending Incentives (CSI), which is an internally developed model to identify at a screening level the 
most cost-effective projects, is used to calculate NOx emission reductions. Additional adjustment 

Mobile Source Sector Annual Funding* 

Light- and Medium-Duty Vehicles $16,372,000396 
Heavy Heavy-Duty Trucks $34,326,00032,442,16

0 
School Buses $21,637,000623,250 
Off-Road Agriculture $5,229,0001,692,918 
Off-Road Construction $60,243,00055,017,21

3 
Other Off-Road and Cargo Handling Equipment (CHE) $4,491,00022,525,515 
Marine Harbor Craft $24,212,00014,855,60

8 
Transport Refrigeration Units (TRU) $1,399,000970,713 
Locomotives $6,275,00015,782,837 
Residential/Commercial Lawn and Garden $8751,000,000 
Infrastructure $25,147,00016,779,16

4 
Total $200,206,000061,774 
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factors for electrification or other zero emission technology implementation in 2037 is also applied; 
and  

• Carl Moyer Program’s maximum project life is used to calculate SIP-eligible emission reductions. For 
example, the maximum project life allowed for the replacement of HD trucks is 7 years according to 
the 2017 Carl Moyer Guidelines whereas the useful life for new HD trucks is likely to be longer. If SB 1 
milestones were to be used as the guide, it would be 13+ years. The use of maximum project life in 
the analysis is to ensure that the emission reductions from the South Coast AQMD-administered 
incentive programs would satisfy the SIP eligibility elements per the U.S. EPA protocols. 
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TABLE 4-23 

TABLE 4-20 

PRELIMINARY 2037 NOX REDUCTIONS FROM INCENTIVE PROGRAMS* 

Mobile Source 
Sector Project Type 

NOx 
Emission 

Reduction** 
(tons/day) 

Affected 
Population 

Average 
Funding per 

Unit 

Total Incentive 
Funding 

Light- and 
Medium-Duty 
Vehicles 

Replacement 0.1611 5,440 $5,000 $31,99927,200,
000 

Heavy-Duty 
Vehicles 

Replacement 2.671.34 16,0838,21
4 

$10,70017,6
77 

$186,011145,20
0,000 

School Buses Replacement 0.3130 8,937032 $21,30023,7
05 

$203,759190,40
0,000 

Off-Road 
Agriculture 

Replacement 0.5908 388125 $134,80013
5,626 

$52,380,00016,
886,589 

Off-Road 
Construction 

Repower 2.001.18 746656 $291,20030
7,545 

$217,086,00020
1,665,966 

Off-Road 
Construction 

Replacement 1.300.62 564365 $264,30028
6,351 

$148,896,00010
4,399,982 

Other Off-Road 
and CHE 

Replacement 0.0537 90428 $194,20023
5,335 

$17,460,000100
,623,218 

Marine Harbor 
Craft 

Repower 2.611.82 1,199683 $300,90032
2,000 

$360,899,00022
0,005,964 

TRU Replacement 0.01 145224 $45,500533 $6,670,00010,1
94,772 

Locomotives Replacement 0.3998 57125 $1,611,1008
54,353 

$91,827,000232
,347,363 

Commercial Lawn 
and Garden 

Replacement 0.001 2,986 $550 $1,640,000 

Total   10.096.8   $1,318,627,000
248,923,855 

* Based on active projects with emission reductions in 2037 using the maximum project life allowed per 2017 Carl Moyer 
Guidelines. 

** Annual AverageSummer Planning-based NOx reductions. 

 

In summary, the NOx emission reductions from the continued implementation of the South Coast AQMD-
administered incentive programs are estimated to be 10.096.8 tons per day in 2037. This is based on the 
average funding allocation of $205200 million per year through 2036. As noted earlier, the NOx reductions 
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are estimated using the maximum project life in the 2017 Carl Moyer Guidelines to quantify prospective 
SIP credits.  

Future Funding Opportunities 
Achieving the emission reductions from 2022 AQMP incentive-based control measures for mobile sources 
will likely require at least $200 million per year. Although the South Coast AQMD currently has received 
about this level of funding for incentives over the past few years, it is not certain that this level of funding 
will persist out through 2037. In addition, new funding streams will need to be identified for technology 
research, design, and development for some source categories in order to achieve ‘black box’ emission 
reductions (e.g., for aircraft emissions).black box measures for stationary sources). Given the emission 
reductions needed to attain federal and State ozone air quality standards, additional actions by local, 
State, and federal government, and other partnerships will be needed to ensure the requisite levels of 
funding are secured as early as possible and sustained out to 2037. The South Coast AQMD will work with 
interested stakeholders from the public and private sector to identify and pursue potential new funding 
opportunities.  

Proposed Workplan on Zero Emissions Fueling/Charging Infrastructure  
The 2022 AQMP relies on a significant transition to zero emissions technologies across many sectors. Two 
leading fuels for zero emissions technologies today that have the potential to be adopted at scale by 2037 
are electricity and hydrogen. Each of these fuels present unique challenges including production, regional 
and local distribution, fueling locations, policy 
approaches, regulatory environment, costs, 
incentive programs, etc. These challenges require 
many different levels of government to engage and 
participate in policy development to ensure that 
they are appropriately addressed to meet the many 
goals of the State, including attainment of air quality 
standards.  

MOB-15 includes a proposed workplan for the South 
Coast AQMD specifically related to zero emissions 
fueling and charging infrastructure. The workplan 
includes broad strategies as well as specific actions 
that the South Coast AQMD would take to 
implement those strategies. All actions would 
require close partnership with many different 
stakeholders. Potential actions include identifying 
and carrying out key research needs, targeted 
advocacy for policy goals with other agencies, 
developing specific data products for other agencies 
to use in their assessments, convening stakeholders 
together to focus on air quality goals as a primary 

Strategies in Proposed South Coast AQMD 
Workplan for Zero Emissions  

Fueling / Charging Infrastructure 

• Assess Zero Emission Infrastructure 
Needs for the South Coast AQMD 

• Assist in Developing Cost Projections 

• Assist in Assessing Funding Needs 

• Identify Targeted Policies and Strategies 
to Support Zero Emission Vehicle 
Adoption 

• Collaborate with Local Utilities 

• Identify Policy Needs Across Different 
Sectors 

• Pursue Equitable and Affordable 
Solutions 

• Align Efforts with Other Local, State, and 
Federal initiatives 
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component of zero emissions planning efforts, and potentially including zero emissions fueling and 
charging infrastructure in proposed rules (e.g., indirect source rules). 

Responsible Agencies 
Implementation of the control strategies in the 2022 AQMP is not within the control of the South Coast 
AQMD alone. Instead, meeting the standard will require a cooperative partnership of governmental 
agencies at the federal, State, regional and local level.  

At the federal level, the U.S. EPA, and sometimes other federal agencies, are charged with reducing 
emissions from federally controlled sources such as aircraft, trains, marine vessels, and other sources. 
Emissions from sources subject to federal authority are projected to comprise approximately 9585 tons 
per day of NOx in 2037. This is just over 50approximately 42 percent above the maximum amount of NOx 
that can remain in the atmosphere and still meet the standard. At that level it will be impossible for the 
Basin to meet the 2015 8-hour standard regardless of the actions taken by the South Coast AQMD and 
CARB. Further, regulations to address NOx emissions from these sources have not kept pace with the need 
for emission reductions, and emissions from many of these sources are projected to increase by 2037 
absent further action. It is therefore essential that the federal government start developing the regulatory 
plan to address federally-regulated sources. 

At the State level, CARB is primarily responsible for reducing emissions from motor vehicles and consumer 
products. CARB has developed a robust regulatory scheme to reduce mobile source emissions subject to 
State authority and would continue to do so under the Draft 2022 State SIP Strategy. Given that mobile 
sources comprise over 80 percent of NOx emissions in the basin, continued regulatory action and incentive 
programs will be key to future attainment.  

At the regional level, SCAG assists sub-regional and local governments in playing a formative role in the 
air quality elements of transportation planning. In addition, local governments serve an important role in 
developing and implementing the transportation control measures that are included in the 2022 AQMP. 
SCAG is responsible for providing the socioeconomic forecast (e.g., population and growth forecasts) upon 
which the AQMP is based. SCAG also provides assessments for conformity of regionally significant 
transportation projects with the overall AQMP and is responsible for the adoption of the RTP and the 
Regional Transportation Improvement Program (RTIP) which include growth assumptions and 
transportation improvement projects that could have significant air quality impacts, and transportation 
control measures as required by the CAA.  

At the regional level, the South Coast AQMD is responsible for the overall development and 
implementation of the AQMP. The South Coast AQMD is specifically authorized to reduce the emissions 
from stationary point and some area sources such as coatings and industrial solvents. Emission reductions 
are also sought through funding programs designed to accelerate vehicle turnover and the purchase of 
cleaner vehicles. In addition, the South Coast AQMD has authority to regulate indirect sources under the 
California Health and Safety Code Sections 40716 (a)(1) and 40440(b)(3). As a means of achieving further 
emission reductions, the South Coast AQMD may seek additional authority to regulate sources that have 
not been completely under the South Coast AQMD’s jurisdiction in the past such as marine vessels, 
consumer products, and other on-road and off-road sources. The South Coast AQMD implements its 
responsibilities with participation from the regulated community and other stakeholders through an 
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extensive rule development and implementation program. This approach maximizes the input of those 
parties affected by the proposed rule through consultation meetings, public workshops, and ongoing 
working groups. 



 

 

• Without additional control measures, the South Coast Air 

Basin (Basin) will be unable to attain the 2015 8-hour ozone 

standard by the required deadline of 2037. 

• To attain the standard, NOx emissions need to be reduced to 

60.22.8 tons per day, which is 6771 percent lower than the 

2037 baseline. 

• The control strategy discussed in Chapter 4 provides a path to 

attain the standard by 2037, with a design value at our highest 

monitoring site of 70.3 ppb. 

• With the control strategy, all areas of the Basin are projected 

to attain the standard. 

Chapter 5 
Future Air Quality 
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Introduction 

The primary objective of the 2022 Air Quality Management Plan (AQMP) is to address attainment of the 

2015 8-hour ozone standard of 70 parts per billion (ppb). Attainment strategies for the other ozone 

standards were discussed in the 2016 AQMP. 

Air quality modeling to demonstrate future attainment of the ozone standard is an integral part of the 

planning process to achieve clean air. Modeling provides the means to relate emission reductions to air 

quality improvements through an attainment demonstration, which is the modeling exercise that shows 

the path to attainment. It reflects updated emissions estimates, new technical information, enhanced air 

quality modeling techniques, updated attainment demonstration methodology, and the control strategy. 

The South Coast Air Quality Management District (South Coast AQMD)’s goal is to develop an attainment 

demonstration that: 1) ensures that ambient air quality standards for all criteria pollutants are met by the 

established deadlines in the federal Clean Air Act (CAA) and 2) achieves an expeditious rate of progress 

towards attaining the air quality standards. The overall control strategy is designed such that efforts to 

achieve the standard for one criteria pollutant complements efforts to meet the standards for other 

pollutants. 

Base Design Values 
The trend of the South Coast Air Basin (Basin) ozone design values is presented in Figure 5-1. Both 8-hour 

and 1-hour ozone design values have decreased over the 30-year period, although concentrations have 

increased in the last few years due to adverse meteorology. The current 8-hour design value, 114 ppb 

based on 2019-2021 data, continues to exceed the 1997 8-hour ozone standard (80 ppb) by 43 percent, 

the 2008 ozone standard (75 ppb) by 52 percent, and the 2015 ozone standard (70 ppb) by 63 percent. In 

addition, the most recent 1-hour design value of 167 ppb exceeds the 1979 1-hour ozone standard (120 

ppb) by 39 percent. Refer to Chapter 2 of this report for details. 
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FIGURE 5-1 

SOUTH COAST AIR BASIN OZONE DESIGN VALUES 
(EACH 8-HOUR VALUE REPRESENTS THE 3-YEAR AVERAGE OF THE ANNUAL FOURTH HIGHEST 8-HOUR 
AVERAGE OZONE CONCENTRATION. THE 1-HOUR VALUES REPRESENT THE FOURTH HIGHEST 1-HOUR 

OZONE OVER A 3-YEAR PERIOD) 
 

The United States Environmental Protection Agency (U.S. EPA) guidance1 for attainment demonstrations 

recommends the use of multiple year averages of design values, where appropriate, to dampen the effects 

of single year anomalies in the air quality trend due to factors such as adverse or favorable meteorology 

or radical changes in the local emissions profile. The attainment demonstration therefore employs five5-

year weighted design values, which were calculated by averaging the U.S. EPA’s published design values 

for 2017, 2018, and 2019. Since each design value represents a three3-year average of the fourth highest 

measured ozone, the five5-year design values incorporate measurements between 2015 and 2019. The 

design values were centered on 2017 to discard the anomalies caused by the effects of COVID on 

emissions and resulting air quality in 2020. Table 5-1 lists the five5-year design values and compares these 

values to those in the 2016 AQMP, where available. The higher design values in the 2022 AQMP compared 

 

1 U.S. EPA (2018) Modeling Guidance for Demonstrating Air Quality Goals for Ozone, PM2.5, and Regional Haze. 

Available at: https://www.epa.gov/sites/default/files/2020-10/documents/o3-pm-rh-modeling_guidance-2018.pdf. 

https://www.epa.gov/sites/default/files/2020-10/documents/o3-pm-rh-modeling_guidance-2018.pdf
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to those in the 2016 AQMP reflect the adverse meteorology experienced during the 2015-2019 base 

design value period. 

TABLE 5-1 
FIVE-YEAR WEIGHTED DESIGN VALUES IN THE 2016 AND 2022 AQMPs 

Station* 
2016 AQMP 5-Year 

Weighted Design Value 
(ppb) 

2022 AQMP 5-Year 
Weighted Design Value 

(ppb) 

Azusa 79.3 97.6 

Banning 95.3 97.0 

Crestline 103.0 110.3 

Fontana 101.0 98.3 

Glendora 92.7 102.3 

La Habra N/A 75.6 

Los Angeles N/A 73.3 

Lake Elsinore 85.3 89.0 

Mira Loma 92.7 97.3 

Mission Viejo N/A 78.3 

Pasadena N/A 86.3 

Perris 91.0 93.0 

Pico Rivera N/A 75.3 

Pomona 84.3 91.3 

Redlands 104.7 106.3 

Reseda 89.0 90.3 

Rubidoux 96.3 97.3 

San Bernardino 98.0 110.0 

Santa Clarita 97.3 99.3 

Temecula N/A 79.6 

Upland 96.7 107.0 

*Stations having design values greater than 70 ppb and meeting data completeness criteria 
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Ozone Modeling Approach 
The approach used in this AQMP is similar to the approach used in the 2016 AQMP and is consistent with 

the U.S. EPA guidance (U.S. EPA, 2018).2 Air quality simulations using the Community Multiscale Air 

Quality (CMAQ) model were conducted for each hour in the 2018 ozone season (May 1st to September 

30th). 

Meteorology, Emissions, and Model Configuration 

The emissions inventory and meteorological conditions were developed for 2018 as the base year. This 

differs from the base design value period, which was centered on 2017. The year 2018 was selected as 

the base year for emissions and meteorology because that was the year of designation of the Basin as an 

“extreme” non-attainment area. In addition, the Multiple Air Toxics Exposure Study V (MATES V)3 was 

conducted during 2018 and involved a comprehensive campaign of monitoring and modeling that allowed 

for the development of a robust and extensively validated modeling framework. 

The 2022 AQMP ozone attainment demonstration framework is an upgrade from the modeling platform 

used in the 2016 AQMP and more recent SIP revisions. It is built using the U.S. EPA-supported CMAQ 

(version 5.2.1) modeling platform with Statewide Air Pollution Research Center (SAPRC) 07 chemistry, and 

the Weather Research and Forecasting Model (WRF) meteorological fields. The modeling platform tracks 

primary pollutants directly emitted that includes precursors of ozone and particulate matter (PM2.5) and 

the formation of secondary pollutants like ozone and particles formed from the chemical reactions that 

occur in the atmosphere. The ozone attainment demonstration focused on the period from May through 

September. The simulations were conducted over an area with a western boundary over 100 miles west 

of the Ports of Los Angeles and Long Beach. The eastern boundary extends slightly beyond the Colorado 

River while the northern and southern boundaries of the domain extend to the San Joaquin Valley and 

the Northern portions of Mexico, respectively. CMAQ was simulated with a 4-kilometer grid resolution. 

For the 2022 AQMP, WRF was updated to the most recent version (4.0.3) available at the time of protocol 

preparation. The WRF simulations were initialized using National Centers for Environmental Prediction 

(NCEP) re-analysis data 4  and run for three-day increments with four-dimensional data assimilation 

(FDDA). Prior to completion of the 2022 AQMP, a more recent version of WRF (4.3) was tested and 

confirmed to produce similar results as the WRF model employed in this analysis. Details on the 

meteorological setup and the specific physics options used in the meteorological projections are described 

in Appendix V. 

 

2 https://www.epa.gov/sites/default/files/2020-10/documents/o3-pm-rh-modeling_guidance-2018.pdf. 

3 http://www.aqmd.gov/docs/default-source/planning/mates-v/mates-v-final-report-9-24-21.pdf?sfvrsn=6. 

4 NCEP Reanalysis data provided by the NOAA/OAR/ESRL PSL, Boulder, Colorado, USA, from their Web site at: 

https://psl.noaa.gov/data/gridded/data.narr.html. 

https://www.epa.gov/sites/default/files/2020-10/documents/o3-pm-rh-modeling_guidance-2018.pdf
http://www.aqmd.gov/docs/default-source/planning/mates-v/mates-v-final-report-9-24-21.pdf?sfvrsn=6
https://psl.noaa.gov/data/gridded/data.narr.html
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Point source emissions were extracted from the South Coast AQMD’s Annual Emissions Reporting 

Program5 and allocated to a specific day of a year using temporal allocation factors developed by CARB.6 

On-road mobile source emissions were calculated using CARB’s EMFAC2017 emissions model, with vehicle 

travel activity data provided by Southern California Association of Governments (SCAG). Vehicle emissions 

accounted for meteorological effects on operational and evaporative emissions (temperature and relative 

humidity effects) which were derived from daily WRF-derived meteorological variables. In addition, hourly 

vehicle activity profiles based on the California Department of Transportation (Caltrans) Performance 

Measurement System (PeMS) were used to refine the temporal variation of vehicle emissions. Spatial and 

temporal allocation of emissions from area sources and most off-road emissions sources were calculated 

using the latest update in spatial and temporal surrogates developed by CARB and released in January 

2021. In addition, ocean-going vessel emissions were spatially allocated using data from the Automated 

Identification System (AIS), and aircraft emissions from major airports in the basin were allocated using 

data derived from the Aircraft Communication Addressing and Reporting System (ACARS). Gridded hourly 

biogenic emissions were calculated using the Model of Emissions of Gases and Aerosols from Nature 

version 3.0 (MEGAN3.0), which required meteorological inputs from WRF. Detailed information on the 

modeling approach, data retrieval, model development and enhancement, model application, emissions 

inventory development, and interpretation of results is presented in Appendix V.  

Ozone Representativeness 

Figure 5-2 depicts the observed maximum daily average 8-hour (MDA8) ozone levels Basin-wide and at 

Crestline and Redlands during the 2018 ozone season. Crestline is depicted as it exhibits the highest base 

design value and Redlands is shown since it was the site with the highest base design value in the 2016 

AQMP. During this period, several well-defined multi-day ozone episodes occurred in the Basin, with 122 

days having daily maximum concentrations of 70 ppb or higher. Redlands exhibited the highest ozone 

design value (104.7 ppb) for 2010-2014, the five5-year base design value period in the 2016 AQMP. 

However, Crestline showed the highest base design value (110.3 ppb) for the five5-year period in the 

current analysis. Stations located in San Bernardino and Riverside counties show similar levels of elevated 

ozone as Crestline and Redlands, highlighting the influence of similar transport and chemistry patterns.  

 

5 https://www.aqmd.gov/home/rules-compliance/compliance/annual-emission-reporting. 

6 California Emission Inventory Database and Reporting System (CEIDARS) 2018. 

https://www.aqmd.gov/home/rules-compliance/compliance/annual-emission-reporting
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FIGURE 5-2 

OBSERVED BASIN, REDLANDS, AND CRESTLINE MAXIMUM DAILY AVERAGE 8-HOUR OZONE 
CONCENTRATIONS: MAY 1 THROUGH SEPT 30, 2018 

Design Values and Relative Response Factors (RRF) 

To bridge the gap between air quality model predictions and measurements, the U.S. EPA recommends 

the use of relative response factors (RRFs). In this approach, future year concentration predictions require 

two elements: base year design values and RRFs. The RRF is simply a ratio of the future year predicted air 

quality to the simulated air quality in the base year, representing the model-predicted change in air quality 

in response to predicted emissions changes. Only the top 10 days were used to calculate the RRF provided 

that modeled maximum daily average 8-hour ozone exceeded 60 ppb, a requirement satisfied at all 

monitoring sites in the current analysis. The same top 10 dates in the base corresponded to those in the 

future year and the maximum modeled value in the 3 by 3 grid surrounding each station is compared to 

the corresponding grid position in the future year. Future year concentrations are estimated by 

multiplying the non-dimensional RRF by the base year design value, thus applying the model-predicted 

change in air quality directly to the measured concentrations in the base year. Assuming any potential 

modeling biases are similar in the base and future years, the RRF approach acts to minimize their impact 

on predictions. 

Model Performance 
The U.S. EPA recommends an operational evaluation to assess how accurately the model predicts 

observed concentrations. The basis for this recommendation is that if the model can characterize base 

year ozone, then greater confidence can be placed in the model-prediction of future concentrations. 
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Figure 5-3 depicts the modeled and measured maximum daily average 8-hour (MDA8) ozone 

concentrations at Crestline and Redlands during the 2018 ozone season. The Basin maximum ozone 

concentration is also depicted. These data demonstrate that the model captures high ozone episodes, 

which suggests reasonable model performance especially for the top 10 days that are used in the RRF. A 

comprehensive model performance evaluation is presented in Appendix V. 

 

A) 
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FIGURE 5-3 
MODELED AND OBSERVED CRESTLINE (A), REDLANDS (B), AND BASIN (C) MAXIMUM DAILY AVERAGE 

8-HOUR (MDA8) OZONE CONCENTRATIONS: MAY 1 THROUGH SEPT 30, 2018 
 

Future Ozone Air Quality  
Future 8-hour ozone design values, adjusted by the RRF, were estimated for the 2037 baseline and the 

2037 control cases. The baseline represents the level of emissions with no additional reductions beyond 

adopted measures, while the control case contains additional emission reductions proposed in this AQMP 

to reach attainment. Both the Basin-maximum predicted ozone level (future design value) and spatial 

distribution of the future ozone levels are presented. 

Ozone Isopleths 

To estimate the amount of reductions required to meet the standard, a series of ozone simulations with 

varying VOC and NOx emissions were conducted. The first simulation corresponds to the baseline 

emissions, while each subsequent simulation incrementally reduces either VOC, NOx, or both. The final 

simulation contains zero anthropogenic emissions. This results in approximately 48 total ozone season 

simulations, which require extensive computational resources. The results are then plotted as isopleths 

for each station and are included in Appendix V Attachment 4. The isopleths approximate the expected 

ozone design value for a given level of VOC and NOx emissions. Thus, the isopleths can be used to guide 

the attainment strategy. The isopleth for Glendora (GLEN), the site with the highest predicted design value 

in the attainment scenario, is depicted in Figure 5-4. The NOx and VOC emissions correspond to the Basin 

total. Attainment occurs for design values less than or equal to 70.9 ppb, which is denoted by the white 

B) 

C) 
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contour in the isopleth. With VOC emissions greater than 300 tons per day, the corresponding NOx 

emissions along the white contour are approximately 60-70 tons per day. The isopleth further 

demonstrates that VOC reductions alone are insufficient to demonstrate attainment. 
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FIGURE 5-4 
ISOPLETH FOR GLENDORA DEPICTING BASIN TOTAL NOX AND VOC EMISSIONS AND CORRESPONDING 

OZONE DESIGN VALUE 

8-Hour Ozone Attainment 

While the isopleths serve as a useful guide to visualize the pathway to attainment, they only provide a 

rough estimate of the required NOx reductions. To provide a more accurate estimate, the emissions used 

in the attainment demonstration are based on implementation of the control strategy, which is based on 

need, feasibility, affordability, and other factors associated with each source category. This results in a 

more accurate estimation of the carrying capacity, the maximum allowable NOx emissions to meet the 

ozone standard. 

The 2037 baseline scenario was first explored to determine whether attainment would be achieved 

through the implementation of adopted regulations and programs. The 2037 baseline (220184 tons per 

day) includes 127167 tons per day of NOx reductions beyond the 2018 baseline (347351 tons per day). As 

shown in Table 5-2, Crestline remains the site with the highest design value (100.393.4 ppb) in the baseline 

scenario. In addition to Crestline, multiple other sites also exceed the 2015 8-hour ozone standard. Thus, 

the baseline scenario fails to demonstrate attainment, indicating that additional emission reductions are 

necessary to meet the standard. 

A series of simulations with category-specific emission reductions were conducted to pinpoint the carrying 

capacity. Based on these simulations, the carrying capacity is estimated to be 62.860.2 tons per day NOx 

in 2037. This is equivalent to an additional 7167% percent reduction from the 2037 baseline NOx 

emissions. The attainment scenario reflects the overall 7167% percent reduction and relied on a 6460% 

percent reduction from all stationary source categories, 7061% percent from on-road mobile, and 7672% 

percent from other mobile sources. Table 5-3 summarizes the emission reductions reflected in the 

attainment scenario. The attainment scenario also includes Further Deployment of Cleaner Technologies 

NOx reductions of 3 tons per day for stationary sources and a 70% reduction for aircraft.0.5 tons per day 

for SIP reserve for potential technology assessments. Detailed descriptions of control measures and 

expected reductions for each measure are provided in Chapter 4 and Appendix IV. These reductions will 

ensure attainment of the 2015 federal 8-hour standard in 2037 at all stations, with a maximum design 

value of 70.3 ppb in Glendora. 
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TABLE 5-2 
MODEL-PREDICTED 8-HOUR OZONE DESIGN VALUES (PPB) 

 
 
 

 

 

 

Station 2037 Baseline 2037 Controlled 

Azusa 94.790.3 69.268.8 

Banning 8579.7 61.560.6 

Crestline 100.693.4 68.167.0 

Fontana 90.685.0 63.061.9 

Glendora 98.493.3 70.3 

La Habra 7572.4 60.059.2 

Los Angeles 75.373.5 63.24 

Lake Elsinore 78.572.4 58.155.2 

Mira Loma 89.684.0 65.363.8 

Mission Viejo 77.574.8 61.89 

Pasadena 85.381.8 64.96 

Perris 82.476.0 61.657.7 

Pico Rivera 76.974.2 61.560.4 

Pomona 84.880.6 59.63 

Redlands 95.889.2 67.265.3 

Reseda 85.281.8 64.45 

Rubidoux 88.983.7 6463.6 

San Bernardino 99.993.2 69.067.3 

Santa Clarita 9085.0 65.263.8 

Temecula 72.769.3 60.859.7 

Upland 98.880.6 69.068.1 
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TABLE 5-3 
SUMMARY OF CATEGORY-SPECIFIC NOX EMISSION REDUCTIONS (TONS PER DAY) FROM CARB AND 

SOUTH COAST CONTROL MEASURES IN THE ATTAINMENT SCENARIO IN 203720371 

1The emission reductions do not agree with those in the Draft 2022 State SIP Strategy due to a discrepancy in 

emissions inventory versions and base year used to forecast future emissions. CARB’s mobile source measures reflect 

reductions from the 2016 and 2022 State Strategy. 
2Estimated1 Details of South Coast AQMD stationary measures estimated reduction in 2037 can be found in Table 4. 

2Count 3.2 tons per day as the combined reduction from CARB and South Coast AQMD measures for Zero Emission 

building, for South Coast AQMD measures C-CMB-01, C-CMB-02, R-CMB-01 and R-CMB-02, the reduction is 2.87 

tons per day. See detail in Chapter 4 Table 4-2.  
3Estimated reductions from Accelerated Retirement of Older Light-Duty and Medium-Duty Vehicles. 
3Estimated4Estimated reductions from mobile sources with Emission Reductions from Incentive Programs. 
4Assume 70% reductions from aircraft emission baseline in 2037 See detail in Chapter 4 Table 4-20. 

Control Measure 
NOx 

Baseline 
NOx 

Reduction 

Category 
Remaining 

NOx 

South Coast AQMD stationary measuresmeasures1 3941.3 20.822.4 18.59 

CARB Passenger Vehicles measures1/Motorcycle 
measures 13.515.3 5.38 8.29.5 

CARB Medium-Duty Vehicles measures1measures 2.01.4 0.40 1.64 

CARB Heavy-Duty Vehicles measures1measures 45.020.1 36.614.5 8.45.6 

CARB Locomotive measures1measures 15.4 12.810.9 2.7 

CARB Ocean Going Vessels (OGV) measures1measures 27.830.7 21.724.5 6.12 

CARB Off-Road Equipment measures1measures 39.523.6 24.214.5 15.39.1 

CARB Commercial Harbor Craft measures 5.94 2.96 3.02.8 

CARB Recreational Boast measures 3.3 0.23 3.10 

CARB Aircraft measures 27.9 19.4 8.5 

Total CARB and South Coast AQMD Measures 191.7184.5 124114.9 66.969.5 

South Coast AQMD MOB-05 incentive 
program2program3 N/A 0.1 N/A 

South Coast AQMD MOB-11 incentive 
program3program4 N/A 9.96.7 N/A 

Further Deployment of Cleaner Technologies 
(Stationary Sources) 

N/A 3 N/A 

Aircraft4 27.7 19.4 8.3 

Set-Aside Accounts5 N/A -0.5 N/A 

Total (All Measures) 219184.5 157.7124.3 62.860.2 
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5 0.5 tons per day NOx emission in 2037 for SIP reserve for potential technology assessments, see detail in Appendix 

III. 

Discussion 

Between 2018 and 2037, the baseline NOx emissions decline by 127167 tons per day (tpd), yet the design 

value will only decrease by 1017 ppb (1017 ppb/127167 tpd = 0.0810 ppb/tpd). However, the controlled 

emissions scenario results in an additional 157124 tons per day of NOx reductions beyond the 2037 

baseline which reduces the ozone design value by 3023 ppb (3023 ppb/157124 tpd = 0.19 ppb/tpd). Thus, 

the rate of ozone decrease in response to an equivalent reduction of NOx is expected to increase by more 

thannearly a factor of two. This is consistent with the expected response based on the Glendora isopleth 

shown in Figure 5-4., the benefit of NOx reductions accelerating as the Basin progresses toward a NOx 

lean condition. In addition, recent observations of the ozone weekend effect support the increasing 

importance of continued NOx reductions as the most effective strategy for attainment. 

A weekend effect, typically experienced in urban areas, results from reduced NOx emissions on weekends 

leading to higher ozone and consequently a greater fraction of weekend days exceeding the standard. 

However, sufficient NOx reductions with concurrent VOC reductions will alleviate the weekend effect and 

eventually lead to lower ozone levels on weekends compared to weekdays. 

Table 5-4 lists the number of weekend days and weekdays exceeding the 2015 8-hour ozone standard 

during the 2018 ozone season for stations that meet U.S. EPA’s data completeness requirement and have 

design values greater than 70 ppb. Table 5-5 compares the ratio of weekday to weekend exceedance days 

in 2018 to those in 2012, the base year for the 2016 AQMP. Note that the 2012 analysis counted days 

exceeding 75 ppb, whereas the 2018 analysis counts days exceeding 70 ppb. The ratio increased in 2018 

compared to 2012, indicating that ozone exceedances are increasingly likely on weekdays rather than on 

weekends. This is evidence that the weekend effect is diminishing and that the Basin is progressing 

towards NOx-limited ozone formation and will therefore benefit from the NOx control strategy. Overall, 

ozone responsiveness to NOx reductions as illustrated by the diminishing weekend effect and ozone 

isopleth provides supplemental evidence that sufficient NOx emission reductions will ensure attainment 

of the 2015 8-hour ozone standard. Further details on this analysis are presented in Appendix V as part of 

the weight of evidence discussion. 
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TABLE 5-4 
FIVE-YEAR WEIGHTED DESIGN VALUES AND NUMBER OF DAYS DAILY MAXIMUM CONCENTRATIONS 

EXCEEDED 70 PPB DURING 2018 OZONE SEASON 

Station* 
2015-2019 Weighted 

Design Value (ppb) 

Number Of Weekend 

Days In 2018 With 

Observed daily max 8-

hour Ozone > 70 ppb 

Number Of Weekday 

Days In 2018 With 

Observed daily max 8-

hour Ozone > 70 ppb 

Azusa 97.6 17 21 

Banning 97.0 14 47 

Crestline 110.3 28 72 

Fontana 98.3 23 44 

Glendora 102.3 18 26 

La Habra 75.6 1 3 

Los Angeles 73.3 2 2 

Lake Elsinore 89.0 4 25 

Mira Loma 97.3 14 40 

Mission Viejo 78.3 2 4 

Pasadena 86.3 9 8 

Perris 93.0 16 48 

Pico Rivera 75.3 2 3 

Pomona 91.3 2 8 

Redlands 106.3 23 67 

Reseda 90.3 10 32 

Rubidoux 97.3 13 37 

San Bernardino 110.0 28 67 

Santa Clarita 99.3 15 37 

Temecula 79.6 5 8 

Upland 107.0 17 32 

*Stations having design values greater than 70 ppb and meeting data completeness criteria 
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TABLE 5-5 
COMPARISON OF WEEKDAY TO WEEKEND OZONE EXCEEDANCES IN 2012 AND 2018 

Station* 
2012 Ratio 

(Weekday:Weekend) 

2018 Ratio 

(Weekday:Weekend) 
Change (2018-2012) 

Azusa 0.22 1.24 1.01 

Banning 2.14 3.36 1.21 

Crestline 1.97 2.57 0.60 

Fontana 0.86 1.91 1.06 

Glendora 0.62 1.44 0.82 

Lake Elsinore 1.83 6.25 4.42 

Mira Loma 1.21 2.86 1.65 

Perris 1.88 3.00 1.12 

Pomona 0.42 4.00 3.58 

Redlands 1.43 2.91 1.48 

Reseda 1.55 3.20 1.65 

Rubidoux 1.21 2.85 1.64 

San 

Bernardino 
0.97 2.39 1.43 

Santa Clarita 1.07 2.47 1.40 

Upland 0.96 1.88 0.92 

  *Only stations included in the 2016 AQMP analysis are presented here 

Spatial Projections of 8-Hour Ozone Design Values 

The spatial distribution of ozone design values for the 2018 base year is shown in Figure 5-5. Currently, 

the San Bernardino foothills and mountains are the areas with the highest ozone in the Basin. Projected 

8-hour ozone design values for 2037 with and without implementation of all proposed control measures 

are presented in Figures 5-6 through 5-7. Although many areas experience lower ozone under the 2037 

baseline condition, large portions of the eastern Basin remain unhealthy. The predicted ozone 

concentrations will be significantly reduced in future years in all parts of the Basin with the proposed 

control measures. The NOx emission reductions listed in Chapter 4 are expected to ensure attainment of 

the 2015 8-hour ozone standard at every monitoring station in the Basin. An unmonitored area analysis, 

presented in detail in Appendix V, was conducted to confirm attainment in all areas of the Basin. 
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FIGURE 5-5 
INTERPOLATED 5-YEAR WEIGHTED 8-HOUR OZONE DESIGN VALUES (PPB) FOR 2018 

(VALUES ARE COLOR-CODED TO CORRESPOND TO THE 2015 70 PPB AIR QUALITY INDEX) 
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FIGURE 5-6 
INTERPOLATED 2037 BASELINE 8-HOUR OZONE CONCENTRATIONS (PPB)  

(VALUES ARE COLOR-CODED TO CORRESPOND TO THE 2015 70 PPB AIR QUALITY INDEX) 
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FIGURE 5-7 
INTERPOLATED 2037 CONTROLLED 8-HOUR OZONE CONCENTRATIONS (PPB)  

(VALUES ARE COLOR-CODED TO CORRESPOND TO THE 2015 70 PPB AIR QUALITY INDEX) 

Summary and Conclusions 
Figure 5-8 shows the Basin-wide maximum 5-year weighted ozone base design value along with the 

projected design value for the attainment deadline of the 2015 8-hour federal standard (2037). 

Approximately 157124 tons per day of NOx reductions from the 2037 baseline are needed to meet the 8-

hour ozone standard in 2037 (see Figure 5-9). This equates to an approximately 7167% percent reduction 

from the 2037 baseline (see Figure 5-10). With the controls proposed in this AQMP, future ozone 

concentrations are expected to meet the federal 2015 8-hour ozone standard by 2037. 

California Ambient Air Quality Standards (CAAQS) are distinct from NAAQS. The current 8-hour and 1-hour 

ozone CAAQS are 70 ppb and 90 ppb, respectively. CAAQS are based on designation values, while NAAQS 

are based on design values. Due to the stringency of the CAAQS designation values, attainment is not 

anticipated in 2037 for either the 8-hour or 1-hour standard. Further emission reductions and additional 

time will be required to attain the CAAQS. A detailed analysis is presented in Appendix V. 
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FIGURE 5-8 
PROJECTION OF FUTURE 8-HOUR OZONE AIR QUALITY IN THE BASIN  

IN COMPARISON TO FEDERAL STANDARDS 
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FIGURE 5-9 
BASELINE AND FUTURE NOX EMISSION INVENTORIES IN THE BASIN 
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FIGURE 5-10 

SUMMER PLANNING BASELINE EMISSIONS AND OZONE CARRYING CAPACITY 
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• Both South Coast Air Basin (Basin) and Coachella Valley are 

required to satisfy several obligations under the federal and 

State clean air acts for ozone nonattainment areas. 

• The 2022 AQMP addresses the federal requirements, including 

the implementation of reasonably available control measures, 

reasonable further progress, a comprehensive emission 

inventory, control strategies, contingency measures, general 

conformity, and vehicle miles traveled. 

• The 2022 AQMP also addresses state clean air act 

requirements including plan effectiveness, emission 

reductions, population exposure, and cost-effectiveness 

elements.  

Chapter 6 
Federal and State Clean 
Air Act Requirements 
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Introduction  
The 2022 Air Quality Management Plan (AQMP) is designed to satisfy several requirements under the 

federal and state clean air acts. While the primary focus of the plan is the strategy to attain the 2015 8-

hour ozone national ambient air quality standard (NAAQS), other elements include requirements for the 

California Clean Air Act (CCAA) triennial update, and the requirement to update transportation emissions 

budgets based on the latest approved motor vehicle emissions model and planning assumptions. Specific 

information related to the air quality and planning requirements for portions of the Salton Sea Air Basin 

(SSAB) under the South Coast Air Quality Management District (South Coast AQMD)’s jurisdiction isare 

discussed in Chapter 7. Upon approval by the South Coast AQMD Governing Board and California Air 

Resources Board (CARB), the 2022 AQMP will be submitted to the United States Environmental Protection 

Agency (U.S. EPA) as a revision to the State Implementation Plan (SIP).  

In November 1990, Congress enacted a series of amendments to the federal CAA intended to strengthen 

air pollution control efforts across the nation. One of the primary goals of the 1990 CAA Amendments was 

to overhaul the planning provisions for those areas not currently meeting the federal standards. The CAA 

identifies specific emission reduction goals, requires both a demonstration of reasonable further progress 

(RFP) and attainment. Title I (Air Pollution Prevention and Control) of the CAA contains four parts (Part A 

through Part D) that provide provisions for air pollution prevention and control. Specifically, Part D 

describes the Plan requirements for nonattainment areas within six subparts as outlined in Figure 6-1. 

Subpart 1 describes the general provisions that apply to all applicable criteria pollutants unless 

superseded by pollutant-specific requirements in Subparts 2 through 5. 

There are several sets of general planning requirements in the CAA, both for nonattainment areas (Section 

172(c)) and for SIPs in general (Section 110(a)(2)). These requirements are listed and briefly described in 

Chapter 1. This chapter presents the CAA requirements for the ozone NAAQS and demonstrates how the 

2022 AQMP satisfies these requirements. 
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FIGURE 6-1 

CLEAN AIR ACT, TITLE I, PART D – PLAN REQUIREMENTS FOR NONATTAINMENT AREAS 

Federal Air Quality Standards for Ozone 

Background 

In 1979, the U.S. EPA established a primary health-based NAAQS for ozone at 120 parts per billion (ppb) 

averaged over a 1-hour period. Pursuant to the 1990 CAA amendments, the U.S. EPA later classified 

nonattainment areas on a scale from “marginal” to “extreme,” based on the severity of the ozone 

problem. “Extreme” areas were provided the most time to attain the standard until November 15, 2010, 

but with more stringent requirements. The Basin was classified as “extreme” nonattainment on November 

6, 19911 and a 1-hour ozone SIP was submitted in 1994 by the South Coast AQMD and CARB. The U.S. 

EPA approved the 1-hour ozone SIP for the South Coast in 1997 as well as the CARB revisions to the SIP in 

2000. Subsequently, revisions to the 1-hour ozone SIP in 2003 included updated emissions inventories 

 

1 56 FR 56694. 
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along with new commitments to achieve nitrogen oxides (NOx) and volatile organic coumpounds (VOCs) 

reductions.  

In 2009, the U.S. EPA approved certain elements of the 2003 SIP but disapproved the attainment 

demonstration, largely because CARB withdrew emission reduction commitments in 2008 rendering the 

plan insufficient to demonstrate attainment. The U.S. EPA concluded that consequences 2  for a 

disapproved plan were initially not triggered because the U.S. EPA determined that the approved SIP 

already contained an approved 1-hour attainment demonstration meeting CAA requirements, which was 

all that was necessary regarding the now revoked 1-hour standard.3 Litigation on this issue resulted in 

the Court stating in 2012 that “the U.S. EPA should have ordered California to submit a revised attainment 

plan for the South Coast after it disapproved the 2003 Attainment Plan.”4 In response to the U.S. EPA “SIP 

call” that same year, a plan containing a demonstration of attainment of the 1-hour ozone NAAQS was 

included as part of the 2012 AQMP and approved by the U.S. EPA effective October 3, 2014. The 2016 

AQMP provided an updated attainment demonstration with the latest NOx and VOC reduction 

commitments to ensure the 1-hour ozone NAAQS is met by December 31, 2022. In 2018, an updated 

attainment demonstration was submitted, with attainment strategy relying only on the South Coast 

AQMD’s proposed control measures in the 2016 AQMP. The U.S. EPA has approved the 2018 SIP update 

in 2019.5 

In July 1997, the U.S. EPA promulgated a more stringent 8-hour ozone standard to replace the 1-hour 

ozone standard. The 8-hour ozone standard established by the U.S. EPA was challenged, and eventually 

upheld in March 2002. The 1997 8-hour ozone standard was set at 80 ppb (0.08 parts per million or ppm), 

calculated as the annual fourth-highest daily maximum 8-hour concentration, averaged over three years. 

The U.S. EPA finalized Phase 1 of the ozone implementation rule in April 2004. This rule set forth the 

classifications for nonattainment areas and continued obligations with respect to the existing 1-hour 

ozone requirements even though the 1-hour ozone standard was revoked. As described by the Phase 1 

rule, the Basin was classified as “severe-17” with an attainment date of June 2021, while the portion of 

the SSAB under the South Coast AQMD’s jurisdiction (Coachella Valley Planning Area) was classified as 

“serious,” with an attainment date of June 2013. In May 2010, the U.S. EPA granted the State’s request to 

(1) reclassify the Basin as an “extreme” nonattainment area with an attainment date of 2024 and (2) 

designate the Coachella Valley as “severe-15” with an attainment date of 2019.6 As higher ozone levels 

were experienced throughout California including in Coachella Valley in 2017 and 2018, resulting in levels 

higher than the 1997 8-hour ozone standard, a request to reclassify the Coachella Valley from “severe-

15” to “extreme” nonattainment was submitted to the U.S. EPA in 2019. Effective July 10, 2019, the U.S. 

 

2 Consequences include highways sanctions, increased offset ratio (NSR), and a Federal Implementation Plan (FIP) 

(CAA, Title I, Part D, Subpart 1, Section 179 and Part A, Section 110(c)). 

3 Even though U.S. EPA revoked the standard, the underlying SIP obligations are still in place. 

4 77 FR 58072. 

5 84 FR 52005. 

6 75 FR 24409. 
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EPA approved the voluntary “bump-up” request7 and the Coachella Valley is currently an “extreme” 

nonattainment area for the 1997 8-hour ozone standard with an attainment date of 2024. The federal 1-

hour ozone standard was revoked, effective June 15, 2005, but “anti-backsliding” measures,8 including 

implementation of an approved attainment plan, remain in effect for areas that have not yet attained 

these standards. 

On March 12, 2008, the U.S. EPA lowered the NAAQS for ground-level ozone to a level of 75 ppb (0.075 

ppm) from the previous standard of 80 ppb, set in 1997. The U.S. EPA designated the Basin as “extreme” 

nonattainment and the Coachella Valley as “severe-15” nonattainment effective July 20, 2012, and 

pursuant to the CAA Section 181(a)(1), the U.S. EPA requires that all areas with an “extreme” classification 

meet the 2008 8-hour ozone standard as expeditiously as practicable but no later than 20 years from the 

effective date of designation, or July 20, 2032 and all areas with an “severe-15” classification meet the 

2008 ozone standard by July 20, 2027.9 It should be noted that since the attainment deadline falls mid-

year, emission reductions need to be in place by January 1, 2031 for the Basin and by January 1, 2026 for 

the Coachella Valley, so that emission reductions can be realized in the full previous calendar of 2031 and 

2026, respectively. The 1997 ozone standard was subsequently revoked on April 6, 2015, but as with the 

revoked 1-hour standard areas are still subject to anti-backsliding provisions. 

On October 1, 2015, U.S. EPA revised the NAAQS for ground-level ozone to a level of 70 ppb (0.070 ppm) 

from the previous standard of 75 ppb, and the Basin is designated as “extreme” nonattainment with an 

attainment date of August 3, 2038 and the Coachella Valley is designated as “severe” nonattainment with 

an attainment date of August 3, 2033.10 The Basin’s ozone attainment date is August 3, 2038, which is 20 

years from the designation as “extreme” nonattainment areas. U.S. EPA requires all control measures in 

the attainment demonstration must be implemented no later than the beginning of the attainment year 

ozone season. U.S. EPA also defines the attainment year ozone season is the ozone season immediately 

preceding a nonattainment area’s maximum attainment date, which is August 3, 2038, therefore, 2037 is 

the attainment year for the Basin. In December 2018, U.S. EPA finalized the “Implementation of the 2015 

National Ambient Air Quality Standards for Ozone: Nonattainment Area State Implementation Plan 

Requirements.”11 This final rule addressed a range of nonattainment area SIP requirements for the 2015 

ozone NAAQS, and served as a guideline for the development of the 2022 AQMP. The 2022 AQMP 

provides the pathway to attain the 2015 8-hour ozone NAAQS by the attainment year of 2037 for the 

Basin and 2032 for Coachella Valley, respectively. Figure 6-2 summarizes the U.S. EPA’s ozone standards 

to date. Figures 6-3 and 6-4 provides a timeline for the implementation of the ozone standards for the 

Basin and Coachella Valley, respectively. 

 

7 84 FR 32841. 

8 Section 172(e) of the CAA (“anti-backsliding” provision) requires U.S. EPA to develop regulations to ensure that 

controls are “not less stringent” than those which applied to areas designated nonattainment prior to relaxing a 

standard where U.S. EPA has revised a NAAQS to make it less stringent. 

9 80 FR 12264. 

10 83 FR 25776. 

11 83 FR 62998. 
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a 1-hour standard allows three exceedances in three years, so the 4th highest during the three year is 

compared to the standard 
b Design value is average of the 4th highest of a year averaged over three years and compared with the 

standard 

FIGURE 6-2 

U.S. EPA’S OZONE STANDARDS12 

 

 

 

 

12 The 1997 ozone standard was revoked on April 6, 2015 (80 FR 12264). 

2015
8-hour Ozone 0.070 ppm (4th highest concentration)

2015
8-hour Ozone 1997 standard revoked 

2008
8-hour Ozone 0.075 ppm (4th highest concentration)

2005
1-hour Ozone 1979 standard revoked

1997
8-hour Ozoneb 0.08 ppm (4th highest concentration)

1979
1-hour Ozonea 0.12 ppm (2nd highest concentration)
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FIGURE 6-3 

TIMELINE FOR THE IMPLEMENTATION OF OZONE NAAQS IN THE BASIN 

 

FIGURE 6-4 

TIMELINE FOR THE IMPLEMENTATION OF OZONE NAAQS IN THE COACHELLA VALLEY13 

 

13 Coachella Valley attained the 1979 1-hour ozone standard in 2013. 

2004
Coachella Valley classified as "serious" nonattainment for 
1997 8-hour ozone standard

2010
Coachella Valley reclassified as "severe-15" nonattainment 
for 1997 8-hour ozone standard

2012
Coachella Valley designated as "severe" nonattainment for 
2008 8-hour ozone standard

2018
Coachella Valley classified as "severe" nonattainment for 
2015 8-hour ozone standard

2019
U.S. EPA granted reclassification of Coachella Valley to 
"extreme" nonattainment for 1997 8-hour ozone standard 

1991
Basin designated as "extreme" nonattainment for 
1979 1-hour ozone standard

2004
Basin classified as "severe-17" nonattainment for 
1997 8-hour ozone standard

2010
U.S. EPA grants reclassification of Basin to "extreme" 
nonattainment area for 1997 8-hour ozone standard

2012
Basin designated as "extreme" nonattainment for 
2008 8-hour ozone standard

2018
Basin classified as "extreme" nonattainment for 
2015 8-hour ozone standard 
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Federal Clean Air Act Requirements for Nonattainment 

Areas 

Subpart 1 

For ozone nonattainment areas, such as the South Coast Air Basin, Section 172 of Subpart 1 of the CAA 

applies. Section 172(c)(1) of the CAA requires nonattainment areas to provide for implementation of all 

Reasonably Available Control Measures (RACM) as expeditiously as possible, including the adoption of 

rReasonably Aavailable Ccontrol Ttechnology (RACT). Section 172(c)(2) requires that nonattainment areas 

demonstrate Reasonable Further Progress (RFP). A comprehensive emission inventory is required under 

Section 172(c)(3). Nonattainment area SIPs must include control strategies (Section 172(c)(6)), RFP 

(Section 172(c)(2)), and attainment contingency measures (Section 172(c)(9)), and provisions for making 

demonstrations of conformity (Section 176(c)). However, according to the U.S. EPA’s latest Ozone 

Implementation Rule released in December 2018, 14  “extreme” nonattainment areas with approved 

Section 182(e)(5) commitments only have to submit attainment contingency measures three years before 

the attainment date.  

Subpart 2 

Subpart 2 provides additional provisions for ozone nonattainment areas. An attainment demonstration is 

required under Section 182(c)(2)(A) for areas classified as “serious” or above. Areas classified as “severe” 

or “extreme” nonattainment are required to demonstrate that sufficient transportation control strategies 

and transportation control measures have been identified to offset growth in emissions due to growth in 

vehicle miles traveled (VMT) under Section 182(d)(1)(A). Section 182(g) requires that each nonattainment 

area (other than an area classified as ”marginal” or “moderate”) achieve specific emission reduction 

targets in the applicable milestone years.  

 

  

 

14 83 FR 25776. 
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TABLE 6-1 

FEDERAL CLEAN AIR ACT REQUIREMENTS APPLICABLE FOR 2015 8-HOUR OZONE NAAQS 

Requirement Federal CAA Section 2022 AQMP 

Emission Inventory  
Subpart 1 §172(c)(3) 

Subpart 2 182(a)(1) 
Chapter 3 & Appendix III15 

Reasonably Available Control 

Technology (RACT) 

Subpart 1 §172(c)(1) 

Subpart 2 182(b)(2) 
Submitted to the U.S. EPA in 202016 

Reasonably Available Control 

Measures (RACM) 

Subpart 1 §172(c)(1) 

Subpart 2 182(b)(2) 
Appendix VI-A 

Control Strategy & Other Measures Subpart 1 §172(c)(6)  
Chapter 4, Appendix IV & Appendix 

VI 

Attainment Demonstration 
Subpart 2 §182(c)(2)(A) 

& 182(e)  
Chapter 5, Chapter 7 & Appendix V 

Reasonable Further Progress (RFP) 

& Milestones 

Subpart 1 §172(c)(2)  

Subpart 2 §182(c)(2)(B) 

& §182(g)  

Appendix VI-B and Chapter 7 

Contingency Measures & 

Contingency Measures Associated 

with Areas Utilizing CAA §182(e)(5) 

Subpart 1 §172(c)(9) 

Subpart 2 §182(e)(5) 
Chapter 4 

General Conformity Subpart 1 §176(c) Appendix VI 

Transportation Conformity Subpart 1 §176(c) Appendix VI-C 

Vehicle Miles Traveled (VMT) 

Offset 
Subpart 2 §182(d)(1)(A)  Submitted to the U.S. EPA in 202017 

 

  

 

15 https://ww2.arb.ca.gov/resources/documents/2017-baseline-inventory-and-vehicle-miles-traveled-offset-

demonstration-2015-70. 

16 http://www.aqmd.gov/docs/default-source/Agendas/Governing-Board/2020/2020-Jun5-028.pdf?sfvrsn=8. 

17 https://ww2.arb.ca.gov/resources/documents/2017-baseline-inventory-and-vehicle-miles-traveled-offset-

demonstration-2015-70. 

 

https://ww2.arb.ca.gov/resources/documents/2017-baseline-inventory-and-vehicle-miles-traveled-offset-demonstration-2015-70
https://ww2.arb.ca.gov/resources/documents/2017-baseline-inventory-and-vehicle-miles-traveled-offset-demonstration-2015-70
http://www.aqmd.gov/docs/default-source/Agendas/Governing-Board/2020/2020-Jun5-028.pdf?sfvrsn=8
https://ww2.arb.ca.gov/resources/documents/2017-baseline-inventory-and-vehicle-miles-traveled-offset-demonstration-2015-70
https://ww2.arb.ca.gov/resources/documents/2017-baseline-inventory-and-vehicle-miles-traveled-offset-demonstration-2015-70
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TABLE 6-1 (CONTINUED) 

FEDERAL CLEAN AIR ACT REQUIREMENTS APPLICABLE FOR 2015 8-HOUR OZONE NAAQS 

Requirement Federal CAA Section 2022 AQMP 

New Source Review (NSR) 
Subpart 1 §172(c)(5) & 

§173; §182(e)(1&2) 
Submitted to the U.S. EPA in 202118 

Emissions Statements  Subpart 2 §182(a)(3)(B) Submitted to the U.S. EPA in 202019 

Vehicle Inspection / Maintenance 
Programs 

Subpart 2 §182(b)(4) & 
Subpart 2 §182(c)(3) 

Appendix IV-B 

Clean Fuels Fleet Program Subpart 2 §182(c)(4) Submitted to the U.S. EPA in 202220 

Clean Fuels for Boilers Subpart 2 §182(e)(3) Submitted in 202121 

Transportation Control Measures 
during Heavy Traffic Hours 

Subpart 2 §182(e)(4) Appendix IV-C 

Enhanced (Ambient) Monitoring Subpart 2 §182(c)(1) 
2021 Annual Air Quality Monitoring 

Network Plan,22 Chapter 2 & 
Appendix II 

Transportation Controls Subpart 2 §182(c)(5) 
Appendix IV-B, Appendix IV-C & 

Appendix VI 

NOx Requirements Subpart 2 §182(f) 
Appendix III, Appendix IV & 

Appendix VI 

Penalty Fee Program Requirements Subpart 2 §185 Due in 2028;23 To be determined 

 

Table 6-2 provides the explanation of the different requirements and conclusions as to how the 

requirements are satisfied. 

  

 

18 http://www.aqmd.gov/docs/default-source/Agendas/Governing-Board/2021/2021-june4-033.pdf?sfvrsn=2. 

19 http://www.aqmd.gov/docs/default-source/Agendas/Governing-Board/2020/2020-Jun5-028.pdf?sfvrsn=8. 

20 https://ww2.arb.ca.gov/70ppb-clean-fuels-fleet-certification. 

21 http://www.aqmd.gov/docs/default-source/Agendas/Governing-Board/2021/2021-june4-033.pdf?sfvrsn=2. 

22 http://www.aqmd.gov/home/air-quality/clean-air-plans/monitoring-network-plan.  

23 This SIP requirement is due 10 years from the effective date of designation. For the 2015 8-hour ozone 

standard, the due date is August 3, 2028. 

http://www.aqmd.gov/docs/default-source/Agendas/Governing-Board/2021/2021-june4-033.pdf?sfvrsn=2
http://www.aqmd.gov/docs/default-source/Agendas/Governing-Board/2020/2020-Jun5-028.pdf?sfvrsn=8
https://ww2.arb.ca.gov/70ppb-clean-fuels-fleet-certification
http://www.aqmd.gov/docs/default-source/Agendas/Governing-Board/2021/2021-june4-033.pdf?sfvrsn=2
http://www.aqmd.gov/home/air-quality/clean-air-plans/monitoring-network-plan
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TABLE 6-2 

REQUIREMENTS AND COMPLIANCE CONCLUSIONS 

Requirement Clean Air Act Title I Part D Definition Analysis 

Emission Inventory A comprehensive, accurate, current 

inventory of actual emissions from all 

sources of the relevant pollutants in such 

area. 

Annual average and summer planning 

emissions for VOCs and NOx from point, 

area, and mobile sources are provided in 

Chapter 3 and Appendix III for base year 

(2018), RFP milestone years and 

attainment year.24  

Reasonably 

Available Control 

Measures (RACM) 

Lowest emissions met with reasonably 

available (technical and economic feasibility) 

technology for mobile, area, and point 

sources, that can collectively advance the 

attainment date by at least one year. Does 

not include unenforceable or impractical 

measures. 

Appendix VI-A contains analyses of 

potential control measures for emission 

reduction opportunities, as well as 

economic and technological feasibility. 

The analyses concluded that the South 

Coast AQMD’s rules and regulations were 

in general equivalent to, or more 

stringent than rules and regulations in 

other areas. For areas where 

improvements are possible, they are 

included as plan commitments or have 

been targeted for further evaluation. 

Control Strategy & 

Other Measures 

Further emission reductions achieved from 

actions such as requiring air pollution 

control technologies and emission reduction 

programs. 

Chapter 4 and Appendix IV provide the 

comprehensive control strategy that 

includes the South Coast AQMD 

stationary and mobile measures, CARB 

mobile source and consumer product 

emission reductions, and required 

federal actions.  

Attainment 

Demonstration  

Apply the proposed control strategy 

implemented as “expeditiously as 

practicable” to demonstrate attainment of 

standards based on photochemical transport 

modeling pursuant to the U.S. EPA guidance. 

Chapter 5 and Appendix V provide the 

attainment demonstration by the 

statutory deadline with the 

implementation of the proposed control 

strategy.   

Reasonable Further 

Progress (RFP) & 

Milestones 

Annual incremental reductions in emissions 

of relevant air pollutant(s) generally linear to 

the attainment year. 

As shown in Appendix VI-B, baseline VOC 

emissions result in a shortfall of RFP, but 

substitution of baseline NOx reductions 

makes up the shortfall.   

 

24 https://ww2.arb.ca.gov/resources/documents/2017-baseline-inventory-and-vehicle-miles-traveled-offset-

demonstration-2015-70. 

https://ww2.arb.ca.gov/resources/documents/2017-baseline-inventory-and-vehicle-miles-traveled-offset-demonstration-2015-70
https://ww2.arb.ca.gov/resources/documents/2017-baseline-inventory-and-vehicle-miles-traveled-offset-demonstration-2015-70
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TABLE 6-2 (CONTINUED) 

REQUIREMENTS AND COMPLIANCE CONCLUSIONS 

Requirement Clean Air Act Title I Part D Definition Analysis 

Contingency 

Measures and 

Contingency 

Measures 

Associated with 

Areas Utilizing CAA 

§182(e)(5) 

Additional measure to be implemented if 

area fails to meet RFP milestones or 

attainment date based on one-year’s worth 

of reductions. Must be fully adopted and 

ready to implement. If relied on §182(e)(5), 

commitments to develop and adopt 

contingency measures three years prior to 

attainment. 

Attainment contingency measures 

rely on §182(e)(5). More details can 

be found in Chapter 4. RFP 

contingency measures will be 

addressed separately in a parallel 

process. 

General 

Conformity 

Federal action should not cause or 

contribute to any new violation of a 

standard, increase the frequency or 

severity of any existing violation, or delay 

the timely attainment of the air quality 

standards. 

General conformity budgets are 

eliminated and rulemaking will be 

initiated to develop a process to 

accommodate projects using 

mechanisms other than the current 

set-aside accountemissions subject 

to the general conformity 

requirement will be evaluated on a 

case-by-case basis. More details can 

be found in control measure Appendix 

IV EGM-02. 

Transportation 

Conformity  

Transportation plans and programs should 

not cause or contribute to any new 

violation of a standard, increase the 

frequency or severity of any existing 

violation, or delay the timely attainment of 

the air quality standards. 

Motor vehicle emissions budgets have 

been established for the purpose of 

ensuring the conformity of 

transportation plans and programs. 

The budgets can be found in Appendix 

VI.  

Vehicle Miles 

Traveled (VMT) 

Offset 

Requires offset of emission increases due 

to VMT. U.S. EPA allows vehicle technology 

improvements, motor vehicle fuels, and 

other transportation-related strategies to 

offset VMT. 

A 2020 SIP submittal demonstrates 

that emission increases from VMT 

growth is adequately offset by 

technology improvements and 

transportation strategies. 

New Source 

Review (NSR) 

A permitting requirement for new and 

modified major stationary sources.  

A 2021 SIP submittal demonstrates 

South Coast AQMD’s NSR program 

complies with ozone non-attainment 

requirements.  

Emissions 

Statements  

Owner or operator of each stationary 

source of NOx or VOCs provides statement 

for classes or categories of sources, 

showing the actual emissions of NOx and 

VOCs from that source. 

A 2020 SIP submittal demonstrates 

that South Coast AQMD satisfies this 

requirement through the approved 

South Coast AQMD Rule 301 

paragraph (e)(2) that requires 

http://www.aqmd.gov/docs/default-source/rule-book/reg-iii/rule-301.pdf?sfvrsn=4
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emission reporting from all major 

stationary sources of NOx and VOCs 

greater than or equal to four tons per 

year. 
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TABLE 6-2 (CONTINUED) 

REQUIREMENTS AND COMPLIANCE CONCLUSIONS 

Requirement Clean Air Act Title I Part D Definition Analysis 

Vehicle 

Inspection/Mainten

ance (I/M) Program 

 

The I/M regulations establish minimum 

performance standards for “basic” and 

“enhanced” I/M programs as well as 

various testing requirements. 

Under California law, the Bureau of 

Automotive Repair (BAR) is responsible 

for developing and implementing the 

smog check program. On July 1, 2010, 

EPA approved California’s inspection 

and maintenance program as meeting 

the requirements of the CAA (75 FR 

38023). Details about proposed control 

measure of the smog check program 

can be found in Appendix IV-B. 

Clean Fuels Fleet 

Program 

Under Clean-Fuel Fleet (CFF) program, a 

specified percentage of vehicles purchased 

by fleet operators for covered fleets shall 

be clean-fuel vehicles and shall use clean 

alternative fuels when operating in the 

covered area. 

CARB submitted its Low Emission 

Vehicle (LEV) program with 

enhancements as part of its 1994 

ozone SIP on November 15, 1994. EPA 

approved the substitution of the LEV 

program for a Clean Fuel Fleet program 

into the California SIP on August 27, 

1999 (64 FR 46849). 

Clean Fuels for 

Boilers 

Each new, modified, and existing electric 

utility and industrial and commercial boiler 

that emits more than 25 tons per year (tpy) 

of NOX to either burn as its primary fuel 

natural gas, methanol, or ethanol (or a 

comparably low polluting fuel), or use 

advanced control technology (such as 

catalytic control technology or other 

comparably effective control methods). 

A 2021 SIP submittal25 demonstrates 

South Coast AQMD Rule 1146 and 

South Coast AQMD NOx RECLAIM 

program (Rules 2002 and 2004) satisfy 

the requirements of CAA section 

182(e)(3). Under South Coast AQMD 

Rule 1303, new or modified boiler 

emitting at least 10 tpy of NOx or VOCs 

is required to employ Best Available 

Control Technology, which must be at 

least as stringent as the Lowest 

Achievable Emissions Rate (LAER) as 

defined in CAA section 171(3). 

Transportation 

Control Measures 

during Heavy Traffic 

Hours 

Provisions establishing traffic control 

measures applicable during heavy traffic 

hours to reduce the use of high polluting 

vehicles or heavy-duty vehicles. 

This is optional. Control measures 

regarding transportation control 

measure can be found in  

Appendix IV-C. 

 

 

25 http://www.aqmd.gov/docs/default-source/Agendas/Governing-Board/2021/2021-june4-033.pdf?sfvrsn=2. 

http://www.aqmd.gov/docs/default-source/Agendas/Governing-Board/2021/2021-june4-033.pdf?sfvrsn=2
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TABLE 6-2 (CONCLUDED) 

REQUIREMENTS AND COMPLIANCE CONCLUSIONS 

Requirement Clean Air Act Title I Part D Definition Analysis 

Transportation 

Controls 

Submit a demonstration as to whether 

current aggregate vehicle mileage, 

aggregate vehicle emissions, congestion 

levels, and other relevant parameters are 

consistent with those used for the area's 

demonstration of attainment. 

Transportation controls can be found 

in Appendix IV-B and Appendix IV-C. 

Transportation conformity can be 

found in Appendix VI. 

Enhanced (Ambient) 

Monitoring 

Enhanced monitoring of ozone, oxides of 

nitrogen, and volatile organic 

compounds.  

The South Coast AQMD’s 2021 

Annual Air Quality Monitoring 

Network Plan describes the steps 

taken to address the requirements of 

section 182(c)(1). It includes 

descriptions of the Photochemical 

Assessment Monitoring stations 

(PAMS) program. Monitoring data 

used for attainment demonstration 

and air quality modeling can be 

found in Chapter 2 and Appendix II. 

NOx Requirements Major stationary sources of NOx are 

subject to the provisions in Subpart 2 

§182 (c), (d) & (e). 

Emission inventory and control 

strategy for major stationary sources 

of NOx can be found in Appendix III 

and Appendix IV, respectively. Other 

requirements such as RACM/BACM 

demonstration and NSR can be found 

in Appendix VI. 

Penalty Fee 

Program 

Requirements 

Section 185 requires each major 

stationary source of VOCs and NOx to pay 

an annual fee for emissions in excess of 

80 percent of the emissions baseline if an 

area fails to attain the ozone standards 

by its applicable attainment date. 

To be determined 
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California Clean Air Act Requirements 
The Basin is designated as nonattainment with the State ambient air quality standards for PM10, PM2.5 

and ozone, while the Coachella Valley is designated as nonattainment with the State air quality standards 

for PM10 and ozone. The CCAA requires that a plan for attaining the ozone standard be reviewed, and 

revised as necessary, every three years (Health & Safety Code § 40925). 26  This triennial update 

requirement will be satisfied in the 2022 AQMP. The CCAA established a number of legal mandates to 

facilitate achieving health-based state air quality standards at the earliest practicable date. The following 

CCAA requirements are directed at ozone as described in the remainder of this chapter: 

(1) Attainment by the earliest practicable date (Health & Safety Code § 40913); 

(2) Reduce each nonattainment pollutant or its precursors at a rate of 5 percent per year, or 

include all feasible measures and an expeditious adoption schedule (Health & Safety Code § 

40914); 

(3) Reduce population exposure to “severe” nonattainment pollutants according to a prescribed 

schedule (Health & Safety Code § 40920(c)); and 

(4) Rank control measures by cost-effectiveness (Health & Safety Code § 40922). 

Plan Effectiveness 

Beginning in 1994 the CCAA requires that the South Coast AQMD assess its progress toward attainment 

of the State Ambient Air Quality Standards [Health & Safety Code § 40924(b)] and that this assessment be 

incorporated into the South Coast AQMD’s triennial plan revision. To demonstrate the effectiveness of 

the South Coast AQMD’s program, ozone air quality trends since 1991 depicting the California Ambient 

Air Quality Standards (CCAAQS) 1-hour and 8-hour ozone designation values are provided for the South 

Coast Air Basin and the Coachella Valley in Figures 6-5 and 6-6, respectively. NAAQS attainment strategy 

assists the Coachella Valley to progress toward meeting the CAAQS as shown in Figure 6-6. 

In both the South Coast Air Basin and the Coachella Valley, 8-hour and 1-hour ozone State designation 

values have decreased significantly from values recorded in the 1990s and 2000s, but have remained 

relatively constant in the past decade.  

 

26 https://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?sectionNum=40925.&lawCode=HSC.  

https://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?sectionNum=40925.&lawCode=HSC


Draft Final 2022 AQMP 

6-16 

 

FIGURE 6-5 

OZONE STATE DESIGNATION VALUES FOR THE SOUTH COAST AIR BASIN  

 

 

FIGURE 6-6 

OZONE STATE DESIGNATION VALUES FOR THE COACHELLA VALLEY 

 

Nitrogen Dioxide (NO2) and Carbon Monoxide (CO) air quality have also improved substantially since 1990. 

NO2 and CO metrics are not shown here since the Basin currently meets all state and federal NO2 and CO 

standards. A comprehensive discussion of air quality trends was discussed in Chapter 2 and also can be 

found in Appendix II – Current Air Quality.  
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Attainment by the Earliest Practicable Date  

California Ambient Air Quality Standards (CAAQS) are distinct from NAAQS. The current 8-hour and 1-hour 

ozone CAAQS are 70 ppb and 90 ppb, respectively. CAAQS are based on designation values, while NAAQS 

are based on design values. Due to the stringency of the CAAQS designation values, attainment is not 

anticipated in 2037 for either the state 8-hour or 1-hour standard. Further emission reductions and 

additional time will be required to attain the CAAQS. A detailed analysis is presented in Appendix V.  

Emission Reductions 

The CCAA requires that each district plan be designed to achieve 5 percent or more cumulative emission 

reductions per year in each separate nonattainment area – the Basin and Coachella Valley – for each 

covered nonattainment pollutant or its precursors, averaged every consecutive three-year period (Health 

& Safety Code § 40914). If this cannot be achieved, a plan may instead show that it has implemented all 

feasible measures as expeditiously as possible (Health & Safety Code § 40914(b)). 

The baseline NOx emissions meet the 5 percent averaged every consecutive 3three-year average 

reductions up to 2026 (see Appendix III for emission inventory values). As the NOx reduction strategy is 

being implemented, corresponding VOC emissions are also expected to be reduced. As discussed in the 

RACM/RACT analysis in Appendix VI, this Plan implements all available feasible measures as expeditiously 

as possible.     

Population Exposure 

The CCAA also requires a reduction in overall population exposure to criteria pollutants. Reductions are 

to be calculated based on per-capita exposure and the severity of the exceedances. For the Basin and 

Coachella Valley, this provision is applicable to ozone [Health & Safety Code § 40920(c)]. The definition of 

exposure is the number of persons exposed to a specific pollutant concentration level above the state 

standard times the number of hours exposed. The per-capita exposure is the population exposure (units 

of parts per hundred million (pphm)-person-hours) divided by the total population. This requirement for 

the specific milestone years listed in the CCAA has been shown to have already been satisfied in previous 

AQMPs. 

Cost-Effectiveness Ranking 

The CCAA requires that each plan revision include an assessment of the cost-effectiveness of available 

and proposed control measures and contain a list which ranks the control measures from the most cost-

effective to the least cost-effective (Health & Safety Code § 40922). Tables 6-3 and 6-4 provide lists of the 

South Coast AQMD stationary source and mobile source control measures, respectively, for the 2015 

ozone standard ranked by a preliminary analysis of cost-effectiveness presented in the Appendix IV-A of 

the AQMP and the Socioeconomic Report for the AQMP., and Table 6-5 ranks CARB strategy measures. 

These preliminary figures will be updated as additional socioeconomic analysis is conducted for the 2022 

AQMP. In developing an adoption and implementation schedule for a specific control measure, a district 

shall consider the relative cost-effectiveness of the measure as well as other factors including, but not 

limited to, technological feasibility, total emission reduction potential, the rate of reduction, public 
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acceptability, and enforceability (Health & Safety Code § 40922). The ozone control strategy and 

implementation schedule are provided in Chapter 4. 

 

TABLE 6-3 

COST-EFFECTIVENESS RANKING OF STATIONARY SOURCE CONTROL MEASURES FOR OZONE 

Measure 
Number 

Description Dollars/Tona,b,c,d,e 
Ranking by 

Cost-
Effectiveness 

L-CMB-09 Incineration $1,500 1 

L-CMB-01 NOx RECLAIM 
$19,000 2 

CTS-01 
Further Emission Reduction from Coatings, 

Solvents, Adhesives, and Sealants 

$27,600 3 

FUG-01 Improved Leak Detection and Repair 
$50,400 4 

L-CMB-07 Petroleum Refining 
$70,000 5 

L-CMB-10 Miscellaneous Combustion $84,800 6 

L-CMB-08 Landfills and POTWs $126,400 7 

C-CMB-05 
Miscellaneous Small Commercial Combustion 

Equipment (Non-permitted) 

$176,100 8 

R-CMB-03 Residential Cooking $217,500 9 

R-CMB-04 Residential Other Combustion $357,100 10 

L-CMB-03 Large Internal Combustion Prime Engines $606,700 11 

C-CMB-04 
Small Internal Combustion Engines (Non-

permitted) 

$744,000 12 

L-CMB-04 
Large Internal Combustion Emergency Standby 

Engines 

$1,027,200 13 

C-CMB-03 Commercial Cooking $1,116,400 14 

L-CMB-05 Large Turbines $1,158,300 15 

L-CMB-02 Large Boilers and Process Heaters $2,078,800  16 

L-CMB-06 Electric Generating Facilities $2,420,100 17 

ECC-03 
Additional Enhancements In Reducing Existing 

Residential Building Energy Use 

TBD 18 
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TABLE 6-3 (CONTINUED) 

COST-EFFECTIVENESS RANKING OF STATIONARY SOURCE CONTROL MEASURES FOR OZONE 

Measure 

Number 
Description Dollars/Tona,b,c,d,e 

Ranking by 

Cost-

Effectiveness 

FUG-02 
Emissions Reductions from Industrial Cooling 

Towers [VOC] 

TBD 1817 

FLX-02 Stationary Source VOC Incentives [VOC] TBD 1817 

BIO-01 
Assessing Emissions from Urban Vegetation 

[VOC] 

TBD 1817 

MCS-01 
Application of All Feasible Measures [All 

Pollutants] 

TBD 1817 

MCS-02 Wildfire Prevention [NOx, PM] TBD 1817 

ECC-01 

Co-Benefits From Existing and Future 

Greenhouse Gas Programs, Policies, and 

Incentives [NOx] 

N/A 2428 

ECC-02 

Co-Benefits from Existing and Future 

Residential and Commercial Building Energy 

Efficiency Measures [NOx, VOCs] 

N/A 2428 

FLX-01 
Improved Education and Public Outreach [All 

Pollutants] 

N/A 2428 

a Where a range exists, the ranking was done based on the high end of the range 
b TBD – emission reductions and costs to be determined once the inventory and control approach are identified 
c N/A – emission reductions and costs cannot be quantified due to the nature of the measure (e.g., outreach) or the 

early stage in development 
d Emission reductions and costs may be updated as based on additional socioeconomic analysis is conducted for the 

2022 AQMP; see Socioeconomic Report for more details.  
ae Cost-Effectiveness is determined using the Modified Levelized Cash Flow Method (2021$/ton): annual average 

amortized costs, divided by annual average emission reductions over the period of 2023-2037. 

 

 

TABLE 6-3 

COST-EFFECTIVENESS RANKING OF STATIONARY SOURCE CONTROL MEASURES FOR OZONE 

Measure 
Number 

Description Dollars/Tona, b, c, d 
Ranking by Cost-

Effectiveness 

L-CMB-09 NOx Reductions from Incinerators [NOx] $2,500/ton 1 

L-CMB-01 NOx Reductions for RECLAIM Facilities [NOx] $11,900/ton 2 

FUG-01 Improved Leak Detection and Repair [VOCs] $18,600/ton 3 
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L-CMB-08 NOx Emission Reductions from Combustion 

Equipment at Landfills and Publicly Owned 

Treatment Works [NOx] 

$20,000/ton 4 

L-CMB-10 NOx Reductions from Miscellaneous Permitted 

Equipment [NOx] 

$5,600–

$49,000/ton 

5 

L-CMB-07 Emission Reductions from Petroleum Refineries 

[NOx] 

$50,300/ton 6 

C-CMB-02 Emissions Reductions from Replacement with 

Zero Emission or Low NOx Appliances – 

Commercial Space Heating [NOx] 

$0–$56,000/ton 7 

L-CMB-02 Reductions from Boilers and Process Heaters 

(Permitted) [NOx] 

$19,000–

$88,000/ton  

8 

C-CMB-01 Emissions Reductions from Replacement with 

Zero Emission or Low NOx Appliances – 

Commercial Water Heating [NOx] 

$0–$105,000/ton 9 

C-CMB-05 NOx Reductions from Small Miscellaneous 

Commercial Combustion Equipment (Non-

Permitted) [NOx] 

$196,000/ton 10 

R-CMB-02 Emissions Reductions from Replacement with 

Zero Emission or Low NOx Appliances – 

Residential Space Heating [NOX] 

$0–$200,000/ton 11 

R-CMB-01 Emissions Reductions from Replacement with 

Zero Emission or Low NOx Appliances – 

Residential Water Heating [NOx] 

$0–$230,000/ton 12 

C-CMB-03 Emissions Reductions from Commercial Cooking 

Devices [NOx] 

$0–$290,000/ton 13 

L-CMB-05 NOx Emission Reductions from Large Turbines 

[NOx] 

$368,000/ton 14 

L-CMB-06 NOx Emission Reductions from Electricity 

Generating Facilities [NOx] 

$722,000/ton 15 

 

TABLE 6-3 (CONTINUED) 

COST-EFFECTIVENESS RANKING OF STATIONARY SOURCE CONTROL MEASURES FOR OZONE 

Measure 
Number 

Description Dollars/Tona, b, c 
Ranking by Cost-

Effectiveness 

R-CMB-03 Emissions Reductions from Residential Cooking 

Devices [NOx] 

$0–$937,000/ton 16 
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R-CMB-04 Emission Reductions from Replacement with 

Zero Emission or Low NOx Appliances – 

Residential Other Combustion Sources [NOx] 

TBD 17 

C-CMB-04 Emission Reductions from Small Internal 

Combustion Engines [NOx] 

TBD 17 

L-CMB-03 NOx Reductions from Permitted Non-

Emergency Internal Combustion Engines [NOx] 

TBD 17 

L-CMB-04 Emission Reductions from Emergency Standby 

Engines [NOx, VOCs] 

TBD 17 

ECC-03 Additional Enhancements In Reducing Existing 

Residential Building Energy Use [NOx, VOCs] 

TBD 17 

FUG-02 Emissions Reductions from Industrial Cooling 

Towers [VOCs] 

TBD 17 

CTS-01 Further Emission Reductions from Coatings, 

Solvents, Adhesives, and Lubricants [VOCs] 

TBD 17 

FLX-02 Stationary Source VOC Incentives [VOCs] TBD 17 

BIO-01 Assessing Emissions from Urban Vegetation 

[VOCs] 

TBD 17 

MCS-01 Application of All Feasible Measures [All 

Pollutants] 

TBD 17 

MCS-02 Wildfire Prevention [NOx, PM] TBD 17 

ECC-01 Co-Benefits From Existing and Future 

Greenhouse Gas Programs, Policies, and 

Incentives [NOx] 

N/A 28 

ECC-02 Co-Benefits from Existing and Future 

Residential and Commercial Building Energy 

Efficiency Measures [NOx, VOCs] 

N/A 28 

FLX-01 Improved Education and Public Outreach [All 

Pollutants] 

N/A 28 

a Where a range exists, the ranking was done based on the high end of the range 
b TBD – emission reductions and costs to be determined once the inventory and control approach are identified 
c N/A – emission reductions and costs cannot be quantified due to the nature of the measure (e.g., outreach) or the early stage       

in development 
d Emission reductions and costs may be updated as additional socioeconomic analysis is conducted for the 2022 AQMP 
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TABLE 6-4 

COST-EFFECTIVENESS RANKING OF MOBILE SOURCE CONTROL MEASURES FOR OZONE 

Measure 
Number 

Description 
Dollars/Ton a, 

b,c,d 

Ranking by 
Cost-

Effectiveness 

MOB-11 Emission Reductions from Incentive Programs [NOx, PM] $87,00033,000- 

$500,000/ton c,d 

1 

MOB-05 Accelerated Retirement of Older Light-Duty abd Medium Duty 
Vehicles [NOx, VOCs, CO, PM] 

$334,300TBD 2 

MOB-01 Emission Reductions at Commercial Marine Ports [NOx, SOx, 
PM] 

TBD 23 

MOB-02A Emission Reductions at New Rail Yards and Intermodal Facilities 
[NOx, PM] 

TBD 23 

MOB-02B Emission Reductions at Existing Rail Yards and Intermodal 
Facilities [NOx, PM] 

TBD 23 

MOB-03 Emission Reductions at Warehouse Distribution Centers [NOx] TBD 23 

MOB-04 Emissions Reductions at Commercial Airports [All Pollutants] TBD 23 

MOB-05 Accelerated Retirement of Older Light-Duty and Medium-Duty 
Vehicles [NOx, VOCs, COPM] 

TBD 2 

MOB-06 Accelerated Retirement of Older On-Road Heavy-Duty Vehicles 
[NOx, PM] 

TBD 23 

MOB-07 On-Road Mobile Source Emission Reduction Credit Generation 
Program [NOx, PM] 

TBD 23 

MOB-08 Small Off-Road Engine Equipment Exchange Program [NOx, 
VOCs, COPM] 

TBD 23 

MOB-09 Future Emission Reductions from Passenger Locomotives [NOx, 
PM] 

TBD 23 

MOB-10 Off-Road Mobile Source Emission Reduction Credit Generation 
Program [NOx, PM] 

TBD 23 

MOB-12 Pacific Rim Initiative for Maritime Emission Reductions [NOx] TBD 23 

MOB-13 Fugitive VOC Emissions from Tanker Vessels [VOCs] TBD 23 

MOB-14 Rule 2202- On-Road Motor Vehicle Mitigation Options [NOx, 
VOCs, CO] 

TBD 23 

MOB-15 Zero Emission Infrastructure for Mobile Sources [All Pollutants] TBD 23 

EGM-01 Emission Growth Management from New Development and 
Redevelopment [All Pollutants] 

TBD 23 

EGM-02 Emission Reductions from Projects Subject to General 
Conformity Requirements [All Pollutants] 

TBD 23 

EGM-03 Emission Reductions from Clean Construction Policy [All 
Pollutants] 

TBD 23 

a TBD – emission reductions and costs to be determined once the inventory and control approach are identified 
b Emission reductions and costs may be updated as additional socioeconomic analysis is conducted for the 2022 AQMP 
c Cost-Effectiveness is determined using the Modified Levelized Cash Flow Method (MLCF) in (2021$/ton): annual average 

amortized costs, divided by annual average emission reductions over the period of 2023-2037.  Coest- Effectiveness values 

using the MLCF are consistent with the MLCF values provided in Appendix IV-A. is a weighted average calculated as NOx + 

VOCs + 20 x PM; Cost-effectiveness varies depending on the programs used to fund individual projects. Cost-effectiveness 

limits will be mainly based on the latest Carl Moyer Program Guidelines, currently set at $33,000 per weighted ton for 
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conventional technology projects; $109,000 per weighted ton for optional advanced technology; $300,000 per weighted ton 

for school buses; up to $200,000 per weighted ton for on-road optional advanced technology; up to $500,000 per weighted 

ton for on-road optional zero emission technology                                                                                                                                                                                                    
d Emission reductions and costs will be determined after projects are identified and implemented. See Appendix IV-A for 

information for specific measures 

 

 

TABLE 6-5 

COST-EFFECTIVENESS RANKING OF CARB MOBILE SOURCE CONTROL MEASURES FOR OZONE 

CARB’s Measure Description 
Dollars/Ton 

a,b,c 

Ranking by 
Cost- 

Effectiveness a 

Clean Miles Standard -$2,590,000 1 

Consumer Products Standards $6,200 2 

On-Road Heavy-Duty Vehicle Low- NOx Engine Standards $8,200 3 

Spark-Ignition Marine Engine Standards $14,200 4 

Tier 5 Off-Road Vehicles and Equipment $30,600 5 

Off-Road Equipment Tier 5 Standard for Preempted Engines  $34,300 6 

In-Use Locomotive Regulation $47,600 7 

On-Road Motorcycle New Emissions Standards $51,500 8 

Commercial Harbor Craft Amendments $52,700 9 

Transport Refrigeration Unit Regulation Part 2 $77,300 10 

Off-Road Equipment Zero- Emission Standards Where Feasible $77,300 11 

Cleaner Fuel and Visit Requirements for Aviation  $84,200 12 

Airport Aviation Emissions Cap  $84,200 13 

More Stringent NOx and PM Standards for Ocean-Going 
Vessels 

$84,200 
14 

Amendments to the In-Use Off-Road Diesel-Fueled Fleets 
Regulation 

$87,900 
15 

Cleaner Fuel and Vessel Requirements for Ocean-Going 
Vessels 

$95,900 
16 

Advanced Clean Fleets Regulation $194,800 17 

Zero- Emissions Trucks Measure $194,800 18 

Zero- Emission Standard for Space and Water Heaters $496,600 19 

Cargo Handling Equipment Amendments $621,800 20 

Address Unlimited Locomotives Remanufacturing Loophole TBD 21 

Clean Off-Road Fleet Recognition Program TBD 21 

Enhanced Regional Emission Analysis in State Implementation 
Plans 

TBD 
21 

Future Measures for Aviation Emissions Reductions  TBD 21 
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TABLE 6-5 (CONTINUED) 

COST-EFFECTIVENESS RANKING OF CARB MOBILE SOURCE CONTROL MEASURES FOR OZONE 

CARB’s Measure Description 
Dollars/Ton 

a,b,c 

Ranking by 
Cost- 

Effectiveness a 

Future Measures for Ocean-Going Vessel Emissions Reductions  TBD 21 

More Stringent Aviation Engine Standards TBD 21 

More Stringent National Locomotive Emission Standards TBD 21 

Off-Road Zero Emission Targeted Manufacturer Rule TBD 21 

On-Road Heavy-Duty Vehicle Zero Emission Requirements TBD 21 

Pesticides: 1,3-Dichloropropene Health Risk Mitigation TBD 21 

Zero Emission On-Ground Operation Requirements at Airports TBD 21 

Zero Emission Standards for Switch Locomotives TBD 21 
a Negative number denotes cost savings 
b Cost-Effectiveness is determined using the Modified Levelized Cash Flow Method (2021$/ton): annual average 

amortized costs, divided by annual average emission reductions over the period of 2023-2037. 
c TBD – emission reductions and costs to be determined once the inventory and control approach are identified 

 

 

 

TABLE 6-5 

COST-EFFECTIVENESS RANKING OF CARB MOBILE SOURCE CONTROL MEASURES FOR OZONE 

CARB’s Measure Description Dollars/Ton a 
Ranking by 

Cost- 
Effectiveness a 

Advanced Clean Fleets Regulation TBDa N/A 

Zero Emissions Trucks Measure TBDa N/A 

On-Road Motorcycle New Emissions Standards TBDa N/A 

Clean Miles Standard TBDa N/A 

Tier 5 Off-Road Vehicles and Equipment TBDa N/A 

Amendments to the In-Use Off-Road Diesel-Fueled Fleets 
Regulation 

TBDa N/A 

Transport Refrigeration Unit Regulation TBDa N/A 

Commercial Harbor Craft Amendments TBDa N/A 

Cargo Handling Equipment Amendments TBDa N/A 

Off-Road Zero Emission Targeted Manufacturer Rule TBDa N/A 

Clean Off-Road Fleet Recognition Program TBDa N/A 

Spark-Ignition Marine Engine Standards TBDa N/A 

Consumer Products Standards TBDa N/A 

Zero Emission Standard for Space and Water Heaters TBDa N/A 
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Enhanced Regional Emission Analysis in State Implementation 
Plans 

TBDa N/A 

In-Use Locomotive Regulation TBDa N/A 

Future Measures for Aviation Emission Reductions  TBDa N/A 

Future Measures for Ocean-Going Vessel Emissions Reductions  TBDa N/A 

On-Road Heavy-Duty Vehicle Low NOx Engine Standards TBDa N/A 

On-Road Heavy-Duty Vehicle Zero Emission Requirements TBDa N/A 

Off-Road Equipment Tier 5 Standard for Preempted Engines TBDa N/A 

Off-Road Equipment Zero Emission Standards Where Feasible TBDa N/A 

More Stringent Aviation Engine Standards TBDa N/A 

Cleaner Fuel and Visit Requirements for Aviation TBDa N/A 

Zero Emission On-Ground Operation Requirements at Airports TBDa N/A 

More Stringent National Locomotive Emission Standards TBDa N/A 

Zero Emission Standards for Switch Locomotives TBDa N/A 

Address Locomotives Remanufacturing Loophole TBDa N/A 

More Stringent NOx and PM Standards for Ocean-Going 
Vessels 

TBDa N/A 

Cleaner Fuel and Vessel Requirements for Ocean-Going 
Vessels 

TBDa N/A 

a To be updated 

 

Conclusion 
As provided in Table 6-2, all federal CAA requirements are addressed and demonstrated in the 2022 AQMP 

with the exception of RFP contingency measures, which will be developed in a pareallel process. Many of 

the details showing compliance are provided in Appendix VI of this Plan and are listed in both Tables 6-1 

and 6-2.  

 



 

 

• Coachella Valley has seen a substantial reduction in ozone 

levels over the past several decades, but does not yet meet 

federal 8-hour ozone standards. 

• Coachella Valley is currently classified as a “severe” ozone 

nonattainment area for the 2015 ozone standard and is 

required to meet that standard by 2032. 

• The bulk of the emissions causing high ozone in the Coachella 

Valley are coming from the South Coast Air Basin. 

• We project that the Coachella Valley will not attain the 2015 8-

hour ozone standard by 2032 without additional control 

measures. 

• South Coast AQMD is requesting to reclassify the Coachella 

Valley as “extreme” non-attainment area with 2037 as the 

attainment year. 

• The Coachella Valley is projected to attain the federal 8-hour 

ozone standards in 2037 with the implementation of the 

control measures proposed in this AQMP. 

Chapter 7 
Current and Future 

Air Quality – Desert 

Nonattainment 

Areas SIP 



In This Chapter 
 

 

 

  Introduction  7‐1 
The South Coast AQMD desert region 
 

  Air Quality Setting  7‐34 
Air quality, pollution transport, and attainment status  
 

  Future Air Quality  7‐2524 
Emissions, reasonable further progress, transportation  
conformity budget, and ozone attainment demonstration 

  Conclusions  7‐4738 
Attainment dates and next steps 



Chapter 7: Current & Future Air Quality – Desert Nonattainment Areas SIP 

7-1 

Introduction 
The Coachella Valley Planning Area (Coachella Valley) is defined as the desert portion of Riverside County 

in the Salton Sea Air Basin (SSAB) and is part of the South Coast Air Quality Management District (South 

Coast AQMD) jurisdiction. The Coachella Valley is the most populated area in this desert region, which 

encompasses several communities, including Palm Springs, Desert Hot Springs, Cathedral City, Rancho 

Mirage, Palm Desert, Indian Wells, La Quinta, Indio, Coachella, Thermal, and Mecca. Figure 7-1 provides 

a map of the area and the surrounding topography.  

 

 

FIGURE 7-1 

LOCATION AND TOPOGRAPHY OF THE COACHELLA VALLEY PLANNING AREA 

(THE SAN GORGONIO PASS (AKA BANNING PASS) IS THE WEST-EAST PASS BETWEEN THE MOUNTAINS 

NEAR THE BANNING AIRPORT AIR MONITORING STATION THAT LEADS FROM THE SOUTH COAST AIR 

BASIN INTO THE COACHELLA VALLEY. THE SOUTH COAST AQMD AIR MONITORING STATIONS AT PALM 

SPRINGS, INDIO, AND MECCA ARE SHOWN WITHIN THE COACHELLA VALLEY BOUNDARY.)  
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Similar to the South Coast Air Basin (Basin), the Coachella Valley is a growing area, as shown by the historic 

and projected populations presented in Table 7-1. By 2045, the population in the Coachella Valley is 

projected to increase by 48 percent over 2018 levels. On a percentage basis, the Coachella Valley growth 

is expected to exceed that of the Basin for that time period (48 percent versus 16 percent). This population 

growth is taken into account in the emission projections for future years, which are used to demonstrate 

attainment of the air quality standards.  

TABLE 7-1 

HISTORIC AND PROJECTED POPULATIONS FOR SOUTH COAST AIR BASIN AND COACHELLA VALLEY 

Area 
Historic Population Projected Population 

1990 2000 2010 2018 2030 2035 2045 

South Coast Air Basin 13,083,594 14,640,692 15,735,186 16,671,807 17,984,614 18,470,403 19,264,860 

Coachella Valley 244,070 325,937 425,404 471,012 568,622 613,096 698,607 

Source: Historic populations from Southern California Association of Governments, January 2016 CARB 2013 

Almanac of Emissions and Air Quality, 2013 Edition, Appendix C;1 Population projections from Connect SoCal – The 

2020-2045 Regional Transportation Plan/Sustainable Communities Strategy (Southern California Association of 

Governments) 

 

The Coachella Valley experiences high levels of ozone and fails to meet 8-hour federal and State ozone 

standards, but it officially attained the revoked 1-hour ozone National Ambient Air Quality Standard 

(NAAQS, 120 ppb (parts per billion)) in 2015. Current classifications of ozone nonattainment for the 

Coachella Valley are in Table 7-2. The Coachella Valley is also still designated as a nonattainment area for 

PM10 (particles less than 10 microns in diameter), due to windblown dust events that recur in the area, 

with a classification of “serious.” The Coachella Valley meets the current federal standards for nitrogen 

dioxide (NO2), carbon monoxide (CO), lead, and sulfur dioxide (SO2).  

Previous Air Quality Management Plans (AQMPs) addressed the planning requirements for the 1997 and 

2008 ozone standards. This chapter and associated appendices constitute the ozone State 

Implementation Plan (SIP) for the 2015 8-hour ozone NAAQS, which addresses the current status of ozone 

air quality and provides the strategy toward future attainment of the federal 8-hour ozone standard in 

the Coachella Valley, presenting the projections of future ozone levels based on the base year 2018 

emissions inventories, growth projections, and control strategies within and outside the Coachella Valley. 

 

 

 

 

1 http://www.arb.ca.gov/aqd/almanac/almanac13/almanac13.htm. 

http://www.arb.ca.gov/aqd/almanac/almanac13/almanac13.htm
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TABLE 7-2 

OZONE NATIONAL AMBIENT AIR QUALITY STANDARDS (NAAQS) ATTAINMENT STATUS IN THE 

COACHELLA VALLEY 

Ozone Standard Designationa Attainment Dateb 

(1979) 1-Hour (120 ppb)c Attainment 
11/15/2007 

(attained 12/31/2013) 

(2015) 8-Hour (70 ppb)d Nonattainment (“severe-15”) 8/3/2033 

(2008) 8-Hour (75 ppb)d Nonattainment (“severe-15”)e 7/20/2027e 

(1997) 8-Hour (80 ppb)d Nonattainment (“extreme”) 6/15/2024 

a) The United States Environmental Protection Agency (U.S. EPA) often only declares Nonattainment areas; 

everywhere else is listed as Unclassifiable/Attainment or Unclassifiable 

b) A design value below the NAAQS for data through the full year or smog season prior to the attainment date is 

typically required for an attainment demonstration 

c) The 1979 1-hour ozone NAAQS (120 ppb) was revoked, effective 6/15/05; the Southeast Desert Modified Air 

Quality Management Area, including the Coachella Valley, had not timely attained this standard by the 11/15/07 

“severe-17” deadline, based on 2005-2007 data; on 8/25/14, the U.S. EPA proposed a clean data finding based 

on 2011-2013 data and a determination of attainment for the former 1-hour ozone NAAQS for the Southeast 

Desert nonattainment area; this rule was finalized by the U.S. EPA on 4/15/15, effective 5/15/15, and included 

preliminary 2014 data 

d) The 2008 8-hour ozone NAAQS (75 ppb) was revised to 70 ppb, effective 12/28/15 with classifications and 

implementation goals to be finalized by 10/1/17; the 1997 8-hour ozone NAAQS (80 ppb) was revoked in the 

2008 ozone NAAQS implementation rule, effective 4/6/15; there are continuing obligations under the 1997 and 

2008 ozone NAAQS until they are attained. The Coachella Valley was reclassified to “extreme” nonattainment 

effective 7/10/2019. 
d)e) Due to a change in the model used to estimate on-road mobile source emissions, the emissions estimated 

from motor vehicles exceed the amount budgeted for the Coachella Valley in the 2016 AQMP. Reclassifying the 

area to "extreme" ozone nonattainment for the 2008 ozone NAAQS allows the Motor Vehicle Emissions Budget 

(MVEB) to be updated. A request to reclassify Coachella Valley for the 2008 ozone standard was adopted by the 

South Coast AQMD’s Governing Board on 11/4/22 with a new attainment date of 7/20/32. 

Air Quality Setting 

Air Quality Summary 

The South Coast AQMD monitors air quality at four permanent locations in the Coachella Valley - Indio, 

Palms Springs, Mecca, and the north shore of the Salton Sea. The Palm Springs air monitoring station is 

located closer to the San Gorgonio Pass (also known as the Banning Pass), predominantly downwind of 

the densely populated Basin. The Indio station is located further east in the Coachella Valley, on the 

predominant downwind side of the main population areas of the Coachella Valley. The Mecca station, 

established in 2013, is closer to the Salton Sea in the southeastern portion of the Coachella Valley. Ozone 

is routinely measured at the Palm Springs and Indio Stations. PM10 and PM2.5 (particulate matter less 
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than 10 and 2.5 microns in diameter, respectively) are measured at Palm Springs, Indio, and Mecca2. 

Sulfates (from PM10) are measured in Indio and the Palm Springs station measures CO, and NO2. 

Hydrogen sulfide (H2S), a gas emitted naturally from the Salton Sea that can occasionally cause strong 

odors, is measured in Indio3, Mecca, and on the north shore of the Salton Sea. 

Recent and historic air pollution data collected in the Coachella Valley is summarized in this chapter, and 

is also presented in Chapter 2: Air Quality and Health Effects, along with that of the Basin. Additional 

details can be found in Appendix II – Current Air Quality. Information on the health effects associated with 

criteria air pollutants are summarized in Chapter 2 and detailed in Appendix I – Health Effects. 

Attainment Status 

The Coachella Valley remains a nonattainment area for the 1997 and 2008 8-hour ozone NAAQS, as well 

as for the 2015 ozone NAAQS. However, the Coachella Valley is in attainment of the former (1979) 1-hour 

ozone NAAQS. The Coachella Valley is also a nonattainment area for the state 1-hour and 8-hour ozone 

standards and the federal 24-hour PM10 standard. 

The current federal NAAQS attainment designations for the Coachella Valley are presented in Table 7-3. 

The California Ambient Air Quality Standards (CAAQS) attainment designations are presented in Table 7-

4. 

 

 

  

 

2 Continuous PM2.5 measurements began in 2021 at the Mecca station. 

3 H2S measurements in Indio began in 2021. 
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TABLE 7-3 

NATIONAL AMBIENT AIR QUALITY STANDARDS (NAAQS) ATTAINMENT STATUS  

IN THE COACHELLA VALLEY 

Criteria 
Pollutant 

Averaging Time Designationa 
Attainment 

Dateb 

Ozone (O3) 

(1979) 1-Hour (120 ppb)c Attainment 

11/15/2007 

(attained 

12/31/2013) 

(2015) 8-Hour (70 ppb)d Nonattainment (“severe-15”) 8/3/2033 

(2008) 8-Hour (75 ppb)d 
Nonattainment (“severe-

15”)e 
7/20/2027e 

(1997) 8-Hour (80 ppb)d Nonattainment (“extreme”) 6/15/2024 

PM2.5fe 

(2006) 24-Hour (35 µg/m3) Unclassifiable/Attainment N/A (attained) 

(2012) Annual (12.0 µg/m3) Unclassifiable/Attainment N/A (attained) 

(1997) Annual (15.0 µg/m3) Unclassifiable/Attainment N/A (attained) 

PM10gf (1987) 24-hour (150 µg/m3) Nonattainment (“serious”) 12/31/2006 

Lead (Pb) 
(2008) 3-Months Rolling 

(0.15 µg/m3) 
Unclassifiable/Attainment 

Unclassifiable/ 

Attainment 

CO 
(1971) 1-Hour (35 ppm) Unclassifiable/Attainment N/A (attained) 

(1971) 8-Hour (9 ppm) Unclassifiable/Attainment N/A (attained) 

NO2
hg 

(2010) 1-Hour (100 ppb) Unclassifiable/Attainment N/A (attained) 

(1971) Annual (0.053 ppm) Unclassifiable/Attainment N/A (attained) 

SO2
ih 

(2010) 1-Hour (75 ppb) Designations Pending N/A (attained) 

(1971) 24-Hour (0.14 ppm) 

(1971) Annual (0.03 ppm) 
Unclassifiable/Attainment 

Unclassifiable/ 

Attainment 

a) The U.S. EPA often only declares Nonattainment areas; everywhere else is listed as Unclassifiable/Attainment 

or Unclassifiable 

b) A design value below the NAAQS for data through the full year or smog season prior to the attainment date is 

typically required for an attainment demonstration 

c) The 1979 1-hour ozone NAAQS (120 ppb) was revoked, effective 6/15/05; the Southeast Desert Modified Air 

Quality Management Area, including the Coachella Valley, had not timely attained this standard by the 

11/15/07 “severe-17” deadline, based on 2005-2007 data; on 8/25/14, U.S. EPA proposed a clean data finding 

based on 2011-2013 data and a determination of attainment for the former 1-hour ozone NAAQS for the 

Southeast Desert nonattainment area; this rule was finalized by the U.S. EPA on 4/15/15, effective 5/15/15, 

and included preliminary 2014 data 

d) The 2008 8-hour ozone NAAQS (75 ppb) was revised to 70 ppb, effective 12/28/15 with classifications and 

implementation goals to be finalized by 10/1/17; the 1997 8-hour ozone NAAQS (80 ppb) was revoked in the 

2008 ozone NAAQS implementation rule, effective 4/6/15; there are continuing obligations under the 1997 

and 2008 ozone NAAQS until they are attained. The Coachella Valley was reclassified to Extreme 

nonattainment effective 7/10/2019. 

e) Due to a change in the model used to estimate on-road mobile source emissions, the emissions estimated 

from motor vehicles exceed the amount budgeted for in the Coachella Valley for the 2016 AQMP. Reclassifying 
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the area to "extreme" ozone nonattainment for the 2008 ozone NAAQS allows the Motor Vehicle Emissions 

Budget (MVEB) to be updated. A request to reclassify Coachella Valley for the 2008 ozone standard was 

adopted by the South Coast AQMD’s Governing Board on 11/4/22 with a new attainment date of 7/20/32. 

e)f) The annual PM2.5 standard was revised on 1/15/13, effective 3/18/13, from 15 to 12 µg/m3 

f)g) The annual PM10 standard was revoked, effective 12/18/06; the 24-hour PM10 NAAQS attainment 

deadline was 12/31/2006; the Coachella Valley Attainment Re-designation Request and PM10 Maintenance 

Plan was postponed by the U.S. EPA pending additional monitoring and analysis in the southeastern Coachella 

Valley 

g)h) New 1-hour NO2 NAAQS became effective 8/2/10; attainment designations 1/20/12; annual NO2 NAAQS 

retained 

h)i) The 1971 Annual and 24-hour SO2 NAAQS were revoked, effective 8/23/10. 

TABLE 7-4 

CALIFORNIA AMBIENT AIR QUALITY STANDARDS (CAAQS) ATTAINMENT STATUS  

IN THE COACHELLA VALLEY 

Pollutant 
Averaging Time 

and Levela 
Designationb 

Ozone (O3) 1-Hour (90 ppb) Nonattainment 

8-Hour (70 ppb) Nonattainment 

PM2.5 Annual (12.0 µg/m3) Attainment 

PM10 24-Hour (50 µg/m3) Nonattainment 

Annual (20 µg/m3) Nonattainment 

Lead (Pb) 30-Day Average 

(1.5 µg/m3) 
Attainment 

CO 1-Hour (20 ppm) Attainment 

8-Hour (9.0 ppm) Attainment 

NO2 1-Hour (0.18 ppm) Attainment 

Annual (0.030 ppm) Attainment 

SO2 1-Hour (0.25 ppm) Attainment 

24-Hour (0.04 ppm) Attainment 

Sulfates 24-Hour (25 µg/m3) Attainment 

H2Sc 1-Hour (0.03 ppm) Unclassified c 

a) State standards, or CAAQS, for ozone, CO, SO2, NO2, PM10 and PM2.5 are values not to be exceeded; lead, 

sulfates, and H2S standards are values not to be equaled or exceeded; CAAQS are listed in the Table of 

Standards in Section 70200 of Title 17 of the California Code of Regulations. 

b) CA State designations shown were updated by CARB in 2019, based on the 2016–2018 3-year period; stated 

designations are based on a 3-year data period after consideration of outliers and exceptional events.4 

 

4 http://www.arb.ca.gov/desig/statedesig.htm#current. 

http://www.arb.ca.gov/desig/statedesig.htm#current
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c) South Coast AQMD began monitoring H2S in the southeastern Coachella Valley in November 2013 due to odor 

events related to the Salton Sea; this area has not been classified, but nonattainment is anticipated for the H2S 

CAAQS in at least part of the Coachella Valley.  
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The days exceeding air quality standards at the Coachella Valley air monitoring stations in 2020 are shown 

in Figure 7-2, separated by air quality index category. Figure 7-3 shows the Coachella Valley 3-year (2018–

2020) design values, as percentages of the current and revoked federal standards. A design value is a 

statistic that describes the air quality status of a given area relative to the level and form of the NAAQS 

and are generally based on a 3-year average.5 Note that the modeling design values used for the AQMP 

attainment demonstration are based on a 5-year period, weighted toward the center year, as specified in 

the U.S. EPA modeling guidelines.6 

 

FIGURE 7-2 

2020 EXCEEDANCES IN COACHELLA VALLEY BY AIR QUALITY INDEX (AQI) CATEGORY 

 (DAYS EXCEEDING FEDERAL STANDARD BY MAXIMUM AQI RECORDED IN THE COACHELLA VALLEY. 

NOTE THAT SULFUR DIOXIDE IS NOT MONITORED AT ANY STATION IN THE COACHELLA VALLEY DUE TO 

THE ABSENCE OF ANY SIGNIFICANT EMISSION SOURCES.) 

 

5 For most criteria pollutants, the design value is a 3-year average and takes into account the form of the short-

term standard (e.g., 98th percentile, fourth highest daily maximum 8-hour ozone, etc.). Design values can also be 

calculated for standards that are exceedance-based (e.g., 1-hour ozone and 24-hour PM10) so that they can be 

expressed as a concentration instead of an exceedance count, in order to allow a direct comparison to the level of 

the standard.  

6 Modeling Guidance for Demonstrating Attainment of Air Quality Goals for Ozone, PM2.5, and Regional Haze, 

Office of Air Quality Planning and Standards, USEPA, 2018. Available at: 

https://www.epa.gov/sites/default/files/2020-10/documents/o3-pm-rh-modeling_guidance-2018.pdf. 

https://www.epa.gov/sites/default/files/2020-10/documents/o3-pm-rh-modeling_guidance-2018.pdf


Chapter 7: Current & Future Air Quality – Desert Nonattainment Areas SIP 

7-9 

 

FIGURE 7-3 

COACHELLA VALLEY 3-YEAR (2018–2020) DESIGN VALUES AS PERCENT OF FEDERAL STANDARD 

(PM10 FLAGGED EXCEPTIONAL EVENTS ARE EXCLUDED BUT SUPPORTING DOCUMENTATION AND U.S. 

EPA CONCURRENCE ARE STILL NEEDED; NOTE THAT 100 PERCENT OF THE FEDERAL STANDARD IS NOT 

EXCEEDING THAT STANDARD; DARKER SHADING INDICATES CURRENT, MOST-STRINGENT NAAQS) 

 

Figure 7-4 shows the trend of 3-year design values in the Coachella Valley since 1990, including 1-hour 

and 8-hour ozone and 24-hour and annual PM2.5, as a percentage of the federal standards (including the 

former 1979 1-hour ozone NAAQS, the 1997, 2008 and 2015 8-hour ozone NAAQS, the 2006 24-hour 

PM2.5 NAAQS, and the 2012 annual PM2.5 NAAQS). While recent 8-hour ozone concentrations remain 

above the NAAQS, the trend shows continued improvement. The PM2.5 design values have remained 

below the federal standards since the start of these measurements in the Coachella Valley. 
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FIGURE 7-4 

COACHELLA VALLEY 3-YEAR DESIGN VALUE TRENDS OF OZONE AND PM2.5 AS PERCENT OF THE MOST 

RECENT FEDERAL STANDARDS, 1990–2015 

(PM2.5 MONITORING STARTED IN 1999; THE YEAR PLOTTED IS THE END YEAR OF THE  

3-YEAR DESIGN VALUE) 

Ozone (O3) 

Most of the emissions forming ozone in the Coachella Valley comes from the South Coast Air Basin. Ozone 

is formed photochemically from Nitrogen Oxides (NOx) and Volatile Organic Compounds (VOCs) emitted 

upwind and transported from the Basin to the Coachella Valley. The Basin’s prevailing sea breeze causes 

polluted air to be transported inland. As the air is being transported inland, ozone is formed, with high 

concentrations occurring in the inland valleys of the Basin, extending from eastern San Fernando Valley 

through the San Gabriel Valley into the Riverside-San Bernardino area and the adjacent mountains. Ozone 

levels in the Coachella Valley are therefore mostly due to emissions upwind of the area, and not from 

sources within.  The South Coast AQMD monitors ozone continuously at the Palm Springs and Indio air 

monitoring stations. Ozone concentrations in the Coachella Valley, and the number of days exceeding the 

federal ozone standards, are greatest in the late spring and summer months, with no exceedances during 

the winter.  
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While the Coachella Valley attains the 1-hour federal standard, the area fails to meet 8-hour NAAQS. The 

Palm Springs station had higher ozone design values and significantly more days above the standards than 

the Indio station. Table 7-5 shows the maximum concentrations, design values and the number of days 

exceeding the federal standards in the Coachella Valley in 2020. 

TABLE 7-5 

OZONE CONCENTRATIONS, DESIGN VALUES, AND EXCEEDANCE DAYS  

IN THE COACHELLA VALLEY IN 2020 

Ozone Metric Max Concentration Design Value  

1-hour 119 ppb 106 ppb 
 

8-hour 94 ppb 88 ppb 
 

    

Ozone Standard 
Max Concentration as  

% of Standard 

Design Value as  

% of Standard 
Exceedance days 

120 ppb (1979) 99% 88% 0 

80 ppb (1997) 112% 104% 5 

75 ppb (2008) 125% 117% 37 

70 ppb (2015) 134% 126% 61 

 

The 1-hour and 8-hour State ozone standards were exceeded on 9 days and 53 days, respectively, in the 

Coachella Valley in 2020. The 1-hour ozone health advisory level (≥ 150 ppb) has not been exceeded in 

the Coachella Valley area since 1998. No 1-hour Stage 1 episode levels (≥ 200 ppb) have been recorded in 

the Coachella Valley area since 1988. 

Figure 7-5 shows the trend of the annual number of days exceeding federal and State ozone standards at 

Coachella Valley monitoring sites for the years 1990–2020. Figure 7-6 shows the 3-year ozone design value 

trends from 1990 through 2020 (labeled as the end year of each 3-year design value period). As illustrated, 

the Coachella Valley has experienced a trend of steady ozone improvements over the years and it is 

possible to meet the 1997 8-hour ozone standard, 80 ppb by 2023. However, additional gains are needed 

to achieve the current and previous 8-hour ozone standards. 
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FIGURE 7-5 

NUMBER OF DAYS EXCEEDING FEDERAL AND STATE OZONE STANDARDS 

IN THE COACHELLA VALLEY, 1990–2020 

(THE 2015 8-HOUR FEDERAL STANDARD IS THE CURRENT OZONE NAAQS, BUT COMMITMENTS REMAIN 

TOWARD TIMELY ATTAINMENT OF THE FORMER FEDERAL STANDARDS; THE COACHELLA VALLEY HAS 

ATTAINED THE FORMER 1979 FEDERAL 1-HOUR OZONE STANDARD) 
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FIGURE 7-6 

COACHELLA VALLEY FEDERAL 8-HOUR AND 1-HOUR OZONE 3-YEAR DESIGN VALUE TRENDS,  

1990–2020 

(DASHED LINES INDICATE THE CURRENT 2015, REVISED 2008, AND REVOKED 1997 8-HOUR NAAQS AND 

THE REVOKED 1979 1-HOUR OZONE NAAQS (ATTAINED); YEAR PLOTTED IS THE END YEAR OF THE 3-YEAR 

DESIGN VALUE PERIOD) 

Particulate Matter Less than 10 Microns (PM10) 

PM10 is measured daily at both Indio and Palm Springs by supplementing the (primary) 1-in-3-day Federal 

Reference Method (FRM) filter sampling at Indio and the 1-in-6-day FRM sampling at Palm Springs with 

(secondary) continuous hourly Federal Equivalent Method (FEM) measurements at both stations. In 

addition, a third station has been operational in the community of Mecca in the southeastern Coachella 

Valley since 2013, measuring PM10 with a real-time FEM sampler. This monitoring was started at the 

request of the U.S. EPA Region IX to help evaluate windblown dust in that portion of the Coachella Valley, 

which is potentially impacted by high-wind natural events, agricultural activities, and fugitive dust from 

the exposed shoreline of the receding Salton Sea. 

Although exceedances of the ozone standard in the Coachella Valley area are primarily due to the 

transport of ozone and its precursors from the densely populated areas of the upwind Basin to the west, 

PM10 in the Coachella Valley is largely due to locally generated sources of fugitive dust (e.g., construction 

activities, re-entrained dust from paved and unpaved road travel, and natural wind-blown sources). The 
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Coachella Valley is subject to frequent high winds that generate wind-blown sand and dust, leading to 

high episodic PM10 concentrations, especially from disturbed soil and natural desert blow sand7 areas. 

PM10 is the only pollutant which often reaches higher concentrations in the SSAB than in the Basin. All 

days in recent years that exceeded the 24-hour PM10 NAAQS at the Indio, Palm Springs, or Mecca stations 

would not have exceeded that standard except for the contribution of windblown dust and sand due to 

strong winds in the upwind source area. However, not all events would qualify as an exceptional event 

based on the U.S. EPA guidance. 

On some of the Coachella Valley’s high PM10 days, long-range transport of wind-generated dust and sand 

occurs with relatively light winds in the Coachella Valley, when entrained dust from desert thunderstorm 

outflows is transported to the Coachella Valley from the desert areas of southeastern California, Arizona, 

Nevada, or northern Mexico. These events are typically seen in the summer months with southeasterly 

flows and thunderstorm activity related to the North American Monsoon.8,9 In the more extreme cases 

seen in the southwestern U.S. deserts, a deep wall of dust entrained by the thunderstorm downdraft and 

outflow can advance long distances from the origin, creating dust storms that are often referred to as 

haboobs. 

On other high PM10 days, local windblown dust and sand is generated from strong winds in the Coachella 

Valley. Air forced through the San Gorgonio Pass (also referred to as Banning Pass) can create strong 

northwesterly winds along the centerline of the Coachella Valley. This wind forcing is often related to a 

marine air mass with a deep marine layer and strong westerly onshore (sea-breeze) flows in the South 

Coast Air Basin pushing through the San Gorgonio Pass. On other days, storm systems with frontal 

passages create strong winds through the San Gorgonio Pass and along the Valley. Hourly averaged winds 

measured near Cathedral City, in the Whitewater River Wash near the centerline of the Coachella Valley, 

typically exceeded 25 mph for at least one hour on approximately one third of the days in each year. 

From 2018 to 2020, 18 24-hour PM10 exceedances at the monitors in Indio, Palm Springs, or Mecca were 

recorded, all due to high winds. These measurements are summarized in Table 7-6. Concentrations 

impacted by wind speed in excess of 25 miles per hour is one of the criteria that the U.S. EPA uses to 

determine if an exceptional event was caused by high winds and thus exceptional event demonstrations 

for these events would likely be concurred upon by the U.S. EPA with additional supporting information. 

These “suspected” exceptional events were identified as days when the daily maximum of the five-minute 

 

7 The blowsand process is a natural sand migration caused by the action of winds on the vast areas of sand in the 

Coachella Valley. The sand is supplied by weather erosion of the surrounding mountains and foothills. Although the 

sand migration is somewhat disrupted by urban growth in the Valley, the overall region of blowsand activity 

encompasses approximately 130 square miles, extending from near Cabazon in the San Gorgonio Pass to the 

Salton Sea. 

8 Adams, D.K., and A.C. Comrie. (1979). The North American Monsoon. Bull. Amer. Meteor. Soc., 78, 2197-2213. 

Available at: https://journals.ametsoc.org/view/journals/bams/78/10/1520-

0477_1997_078_2197_tnam_2_0_co_2.xml. 

9 NOAA/National Weather Service. (2004). The North American Monsoon. Reports to the Nation on our Changing 

Planet. Available at: https://www.cpc.ncep.noaa.gov/products/outreach/Report-to-the-Nation-

Monsoon_aug04.pdf. 

https://www.cpc.ncep.noaa.gov/products/outreach/Report-to-the-Nation-Monsoon_aug04.pdf
https://www.cpc.ncep.noaa.gov/products/outreach/Report-to-the-Nation-Monsoon_aug04.pdf


Chapter 7: Current & Future Air Quality – Desert Nonattainment Areas SIP 

7-15 

average wind speed measured at Palm Springs Regional Airport or Jacqueline Cochran Regional Airport 

exceeded 25 miles per hour. Only two exceedances of the 24-hour PM10 NAAQS did not meet the wind 

speed criteria, however, they were also likely caused by high winds.  

The 2018 through 2020 events in the Coachella Valley meeting the 25 mile per hour criteria have been 

flagged in the U.S. EPA Air Quality System (AQS) database as high-wind exceptional events, in accordance 

with the U.S. EPA Exceptional Events Rule. South Coast AQMD does not plan to submit exceptional event 

demonstrations to U.S. EPA for these events as they are not regulatory significant as their removal does 

not result in an attaining design value. After excluding days with wind speeds exceeding 25 miles per hour 

in the Coachella Valley, the federal 24-hour and former annual PM10 standards were exceeded at the 

Mecca monitors but not at Indio or Palm Springs monitors in the period from 2018 to 2020. The fourth 

highest in three-year 24-hour PM10 concentration-based design value at Mecca (204 Microgram per Cubic 

Meter, µg/m3) was 132%  percent of the current 24-hour federal PM10 standard.  



Draft Final 2022 AQMP 

7-16 

TABLE 7-6  

HIGH-WIND EXCEPTIONAL EVENT DAYS IN THE COACHELLA VALLEY FROM 2018 THROUGH 2020 

Date 
Indio (2) 
(µg/m3) 

Indio (3) 
(µg/m3) 

Mecca (1) 
(µg/m3) 

Mecca (3) 
(µg/m3) 

Palm 
Springs (2) 

(µg/m3) 

Palm 
Springs (3) 

(µg/m3) 

Event 
Description 

2/11/2018 ND 108 ND 191 ND 78 High winds 

2/19/2018 51 56 ND 264 17 21 
Wind speed 

> 25 mph 

4/12/2018 ND 120 ND 194 ND 45 High winds 

4/16/2018 ND 259 ND 179 ND 43 
Wind speed 

> 25 mph 

4/29/2018 57 58 ND 170 ND 31 High winds 

7/9/2018 ND 335 ND 274 ND 421 
Wind speed 

> 25 mph 

7/10/2018 149 146 ND 109 ND 173 High winds 

10/30/2019 71 80 204 232 27 31 High winds 

1/29/2020 ND 59 ND 173 ND 21 
Wind speed 

> 25 mph 

5/12/2020 ND 29 ND 298 ND 19 
Wind speed 

> 25 mph 

5/13/2020 ND 30 ND 181 ND 17 
Wind speed 

> 25 mph 

5/19/2020 ND 25 ND 220 ND 12 
Wind speed 

> 25 mph 

5/22/2020 ND 29 ND 259 ND 21 
Wind speed 

> 25 mph 

6/5/2020 ND 141 ND 680 ND 33 
Wind speed 

> 25 mph 

6/6/2020 ND 50 ND 289 ND 16 
Wind speed 

> 25 mph 

6/7/2020 ND 40 ND 207 ND 24 
Wind speed 

> 25 mph 

10/26/2020 ND 103 ND 239 ND ND 
Wind speed 

> 25 mph 

11/7/2020 ND 102 ND 218 ND ND 
Wind speed 

> 25 mph 

ND = No Data. 

Numbers in parenthesis indicate the parameter occurrence code (POC), which is used to distinguish between multiple 
monitors at a single monitoring site. 

Bold text indicates concentrations in excess of the PM10 NAAQS. 

The POC 3 monitors were measurement with continuous FEM Tapered Element Oscillating Microbalance (TEOM) 
instruments.  
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When considering the form of the federal PM10 standards, and after excluding the flagged high-wind 

exceptional events, the 3-year (2018–2020) concentration-based design values for the Coachella Valley 

are 204 µg/m3 for the 24-hour average and 38 µg/m3 for the annual average (former standard). These are 

132 and 76 percent of the 24-hour and former annual PM10 federal standards, respectively. The 24-hour 

average concentration-based design value is 408 percent of the California State 24-hour (50 µg/m3) PM10 

standard and the 2018–2020 high state PM10 annual designation value (39 µg/m3) is 195 percent of the 

state annual average PM10 standard (20 µg/m3). Figure 7-7 shows the trend of the annual average PM10 

concentrations in the Coachella Valley for the station showing the highest PM10 measurements from 1990 

through 2020, along with the annual PM2.5 trend.  

 

FIGURE 7-7 

COACHELLA VALLEY TREND OF ANNUAL AVERAGE PM10 AND PM2.5, 1990–2020 
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Particulate Matter Less than 2.5 Microns (PM2.5) 

The South Coast AQMD began PM2.5 fine particulate monitoring in both the Coachella Valley and the 

Basin in 1999. Two long-term, routine stations (Palm Springs and Indio) measure PM2.5 with 24-hour 

filter-based FRM measurements every third day, as required by the U.S. EPA monitoring regulations.10 

Another routine station at the Joshua Tree National Park measures PM2.5 with a continuous BAM (Beta 

attenuation monitoring) monitor, which is maintained by the National Park Service. PM2.5 has remained 

relatively low, especially when compared to the South Coast Air Basin, due to fewer combustion-related 

emissions sources and less secondary aerosol formation in the atmosphere. There is also typically 

increased vertical mixing and horizontal dispersion in the desert areas. When looking at the 3-year design 

value for the 2018-2020 period, the Coachella Valley PM2.5 24-hour design value (17 µg/m3) is 48 percent 

of the 24-hour NAAQS (35 µg/m3) and the annual average design value (8.0 µg/m3) is 66 percent of the 

current (2012) annual NAAQS (12.0 µg/m3). 

Figure 7-8 shows the trend of 3-year design values for annual average and 24-hour PM2.5 from 2001 

through 2020. The monitoring stations in the Coachella Valley have not violated the 3-year design value 

form of the current standards since monitoring began. The annual average for the first year of 

measurements (1999) was just slightly above the level of the standard as can be seen in the trend of the 

annual average PM2.5 concentrations, as shown in Figure 7-8, along with annual trend of PM10.  

There are occasionally some individual days that exceeded the level of the 24-hour PM2.5 standard in the 

Coachella Valley, due to the PM2.5 fine particulate portion of windblown dust during very high PM10 

events caused by high winds. Even though the PM2.5 standard can be exceeded during these exceptional 

events, the PM2.5 mass is a very small fraction of the total PM10 mass. These events are extreme and can 

be flagged as exceptional events, but they do not occur frequently enough to violate the 98th percentile 

form of the 24-hour PM2.5 standard. 

The 2020 Coachella Valley maximum 24-hour average and the highest annual average concentrations 

(20.2 µg/m3 and 8.4 µg/m3, respectively, both at Indio) were 57 percent and 70 percent of the current 

federal 24-hour and annual standards. The annual PM2.5 State standard (12.0 µg/m3), which is the same 

level as the federal annual standard, but with different rounding requirements, is also not exceeded in 

the Coachella Valley. 

 

 

10 Additional continuous instruments at Indio and Mecca were installed in 2021. 
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FIGURE 7-8 

COACHELLA VALLEY TREND OF 24-HOUR AND ANNUAL AVERAGE PM2.5 DESIGN VALUES, 2001–2020 

Carbon Monoxide (CO) 

Carbon monoxide was measured at one Coachella Valley air monitoring station (Palm Springs) in 2020. 

Neither the federal nor State standards were exceeded. The maximum 8-hour average CO concentration 

recorded in 2015 (0.5 ppm) was less than 6 percent of both the federal (9 ppm) and State (9.0 ppm) 8-

hour standards. The maximum 1-hour CO concentration (0.8 ppm) was 2 percent of the federal (35 ppm) 

and 4 percent of the State (20 ppm) 1-hour CO standards. Historical carbon monoxide air quality data 

show that the Coachella Valley area has not exceeded the federal CO standards in nearly three decades. 

For the 3-year period 2018–2020, the 1-hour and 8-hour design values were 0.8 ppm and 0.5, 2 and 6 

percent, respectively, of the federal standards (4 percent of the State 1-hour standard and 6 percent of 

the State 8-hour standard). 

Nitrogen Dioxide (NO2) 

Nitrogen dioxide was measured at one station (Palm Springs) in the Coachella Valley in 2020. The 

maximum 1-hour average NO2 concentration (47.4 ppb) was 47 percent of the 2010 federal 1-hour 

standard (100 ppb) and 26 percent of the State 1-hour standard (180 ppb). The maximum annual average 

NO2 concentration (0.0066 ppm) was approximately 12 percent of the federal annual standard (0.0534 

ppm) and 22 percent of the State annual standard (0.030 ppm). 
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For the 3-year period from 2018–2020, the NO2 design values for the Coachella Valley were 34 ppb for 

the 1-hour average and 0.007 ppm for the annual average, 34 percent and 13 percent of those NAAQS, 

respectively. 

Sulfur Dioxide (SO2) 

Sulfur dioxide was not measured in the Coachella Valley in 2020. Historic analyses have shown SO2 

concentrations to be well below the State and federal standards and there are no significant emissions 

sources of SO2 in the Coachella Valley. 

Sulfates (SO4
2-) 

Sulfate, from FRM PM10 filters, was measured at two stations (Palm Springs and Indio) in the Coachella 

Valley in 2020. The 2020 maximum 24-hour average sulfate concentration was 2.7 µg/m3 and the 3-year 

maximum State designation value was 2.6 µg/m3 (10 percent of the 25 µg/m3 State sulfate standard).  

Lead (Pb) 

Lead concentrations were not measured in the Coachella Valley in 2020. Historic analyses have shown 

concentrations to be less than the State and federal standards and no major sources of lead emissions are 

located in the Coachella Valley. 

Hydrogen Sulfide (H2S) 

A significant H2S odor event occurred in September 2012, bringing sulfur or rotten-egg odors and 

widespread attention to this issue of H2S odors from the Salton Sea. This event affected people in 

communities throughout the Coachella Valley, across many areas of the South Coast Air Basin, and into 

portions of the Mojave Desert Air Basin to the north. Over 235 complaints were registered with South 

Coast AQMD during this event, from as far west as the San Fernando Valley in Los Angeles County. 

South Coast AQMD started measuring H2S near the Salton Sea at two locations in November 2013, in order 

to better understand odor events related to the Salton Sea and to better communicate these events to 

the community. One of the H2S monitoring stations is located on Torres-Martinez tribal land that is close 

to the shore, in a sparsely populated area. The second monitor is located at the South Coast AQMD Mecca 

air monitoring station site (Saul Martinez Elementary School), a more populated community 

approximately four miles north of the Salton Sea.  

The H2S produced in the Salton Sea is a product of anaerobic organic decay that is particularly active in 

the summer months, especially at the bottom of the shallow Sea with the abundant desert sunlight and 

heat. The 2012 event occurred during a period of moist southeasterly “monsoonal” flows in desert areas 

of southeastern California, along with desert thunderstorms. Strong outflow winds from thunderstorms 

to the south crossed the Salton Sea, causing mixing in the water layers that released and transported 

significant amounts of H2S gas and the associated odors. 

While strong events like that of September 2012 are uncommon, less extreme releases of H2S can 

frequently cause odors in areas close to the Salton Sea. These events are more prevalent during the hot 

summer months, especially when the southeasterly “monsoonal” flow events occur, but they sometimes 
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occur at other times of the year. Elevated H2S concentrations are typically measured near the Salton Sea 

during wind shifts that bring flows from the south or east directions. These shifts occur most often in the 

early morning or the late afternoon/early evening hours in this area. The Salton Sea’s receding shorelines 

and shallower waters may affect the number or severity of these odor events in the future. 

While there is no federal standard for H2S, the State of California has set a standard of 30 parts per billion 

(ppb), averaged over one hour as a level not to be reached or exceeded. The State standard was adopted 

in 1969, based on the thresholds for annoyance and unpleasant odors, with the purpose of decreasing 

odor annoyances.11 Humans can detect H2S odors at extremely low concentrations, down to a few ppb. 

Above the State standard, most individuals can smell the offensive odor and many may experience 

temporary symptoms such as headaches and nausea due to unpleasant odors. The CAAQS for H2S was 

reviewed in 1984 and retained without change. 

Figure 7-9 shows annual totals of days with at least one hour that exceeded the 1-hour state H2S standard 

at near-shore (Torres-Martinez) and Mecca stations from 2014 to 2020. During this period, H2S 

concentrations at the Torres-Martinez site near the Salton Sea shoreline exceeded the 1-hour state 

standard an average of 38.3 days per year, with a range of 22 to 68 days. Of the 268 exceeding days during 

this period, 121 days (45%) had H2S exceedances that lasted longer than one hour (2-20 hours). Most 

exceedances occurred during summer months (June – September), with exceedances peaking in either 

August or September each year.  

Further north from the Salton Sea in Mecca, H2S concentrations exceeded the state standard an average 

of 6.6 days per year from 2014-2020, with a range of 2 to 14 exceeding days. Multi-hour (2-7 hours) 

exceedances were recorded on half of the 46 exceeding days from 2014-2020. Nearly all exceedances 

recorded at Mecca occurred during summer months and most frequently occurred in August or 

September. 

 

 

11 Collins, J., and D. Lewis. (2000). Hydrogen Sulfide: Evaluation of Current California Air Quality Standards with 

Respect to Children. California Office of Environmental Health Hazard Assessment document prepared for CARB. 

Available at: http://www.arb.ca.gov/ch/ceh/001207/h2s_oehha.pdf. 

http://www.arb.ca.gov/ch/ceh/001207/h2s_oehha.pdf
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FIGURE 7-9 

NUMBER OF DAYS IN EACH YEAR WITH 1-HOUR HYDROGEN SULFIDE (H2S) OVER THE STATE 

STANDARD FROM 2014 TO 2020 FOR COACHELLA VALLEY MONITORING STATIONS 
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Pollutant Transport 

Ozone in the Coachella Valley is both directly transported from the Basin and formed photochemically 

from precursors emitted upwind and within the Coachella Valley. Pollutant transport from the South Coast 

Air Basin to the SSAB occurs through the San Gorgonio Pass to the Coachella Valley.12 The transport 

pathway to the Coachella Valley has been well documented and studied in the past. An experiment in the 

early 1970s concluded that the South Coast Air Basin was the source of the observed high ozone levels in 

the Coachella Valley.13 Transport from Anaheim to Palm Springs was directly identified with an inert sulfur 

hexafluoride tracer release.14 A comprehensive study of transport from the South Coast Air Basin to the 

SSAB also confirmed the ozone transport pathway to the Coachella Valley.15 

Looking at averaged ozone concentrations by time of day for various stations along the corridor from Los 

Angeles County into Riverside County and into the Coachella Valley also shows this transportation of 

pollution. Figure 7-10 shows averaged 1-hour ozone concentrations for the May–October smog season, 

by hour, for the 2018–2020 period. At stations near where the majority of ozone precursor emissions are 

emitted (source region), ozone peaks occur just after mid-day on average. This peak corresponds to the 

peak of incoming solar radiation and therefore the peak of ozone production. Ozone peaks near the 

emissions source region are not as high as those further downwind, due to the time required for ozone to 

form. Downwind of the source region, ozone peaks occur later in the day and at generally higher 

concentrations as ozone and ozone precursors are transported downwind and the reactions forming 

ozone continue. At Palm Springs, ozone concentration peaks occur in the late afternoon or early evening. 

If this peak were predominately locally generated, it would be occurring closer to near mid-day, as is seen 

in the major source areas of the South Coast Air Basin, and not in the late afternoon or early evening, as 

is seen at Palm Springs. 

 

 

 

 

12 Keith, R.W. (1980). A Climatological Air Quality Profile: California’s South Coast Air Basin. Staff Report, South 

Coast Air Quality Management District. 

13 Kauper, E.K. (1971). Coachella Valley Air Quality Study. Final Report, Pollution Res. & Control Corp., Riverside 

County Contract & U.S. Public Health Service Grant No. 69-A-0610 RI. 

14 Drivas, P.J., and F.H. Shair. (1974). A Tracer Study of Pollutant Transport in the Los Angeles Area. Atmos. 

Environ. 8, 1155-1163. 

15 Smith, T.B., et al. (1983). The Impact of Transport from the South Coast Air Basin on Ozone Levels in the 

Southeast Desert Air Basin. CARB Research Library Report No. ARB-R-83-183. CARB Contract to MRI/Caltech. 

Available at: http://www.arb.ca.gov/research/single-project.php?row_id=64953. 

http://www.arb.ca.gov/research/single-project.php?row_id=64953
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FIGURE 7-10 

DIURNAL PROFILE OF 3-YEAR (2018–2020) HOURLY OZONE CONCENTRATIONS 

ALONG THE TRANSPORT ROUTE INTO THE COACHELLA VALLEY 

(HOURS IN PACIFIC STANDARD TIME (PST); AVERAGED FOR THE MAY-OCTOBER OZONE SEASON BY 

HOUR) 

 

Palm Springs also shows higher morning ozone concentrations, when compared to the concentrations in 

the morning in the South Coast Air Basin closer to the main emissions source areas (i.e., Los Angeles and 

Rubidoux). The stations in the South Coast have more local NOx emissions (mostly from mobile sources) 

that help scavenge16 ozone during nighttime. The Coachella Valley has limited local NOx emissions to help 

scavenge the ozone at night. This elevated overnight ozone contributes to an early morning start to the 

daily ozone increase in Coachella Valley, starting after sunrise (5-6 a.m. Pacific Standard Time during ozone 

season), with the ample sunlight and strong overnight temperature inversions in the desert. Ozone 

concentrations observed on high ozone days in the Coachella Valley can reach an initial peak before noon 

and then drop slightly with increased mixing in the early afternoon, before climbing to the daily peak, 

typically between 4 and 6 p.m., as the typical onshore flow reaches the Coachella Valley through the San 

Gorgonio Pass, transporting new ozone from the South Coast Air Basin. 

 

16 Freshly emitted NOx includes NO, which destroys ozone through a fast reaction colloquially termed 

‘scavenging’. 
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Future Air Quality 

Emissions Inventories 

Table 7-7 shows base year (2018) and future-year emission inventories for the Coachella Valley, based on 

the draft 2022 AQMP inventory methodology as described in Appendix III – Base and Future Year Emission 

Inventory. Emissions, in tons per day, of VOC, NOx, CO, SOx, PM10, PM2.5, and Ammonia (NH3) are shown. 

The corresponding inventories for the South Coast Air Basin are shown for comparison in Table 7-8. The 

Basin emissions are far greater than emissions generated in the Coachella Valley. Depending on the 

pollutant, emissions in the Basin are 5 to 50 times greater than emissions in the Coachella Valley. Future 

increases in some of the pollutant emissions within the Coachella Valley are largely due to projected 

increases in population, Vehicle Mile Travel (VMT), and construction activity. Improved air quality in the 

Coachella Valley depends on reduced emissions in the Basin. This is further illustrated by continued 

improvement in ozone air quality in the Coachella Valley, as described earlier. 

TABLE 7-7 

COACHELLA VALLEY SUMMER PLANNING EMISSIONS FOR BASE YEAR (2018) AND FUTURE YEARS, 

WITHOUT FURTHER CONTROLS 

Coachella Valley Emissions (Tons per Day) 

YEAR VOC NOx CO SOx PM10 PM2.5 NH3 

2018 13.834 19.318.92 66.159.60 0.329 56.128.55 4.441 2.550 

20242023 13.212.58 14.713.32 62.854.61 0.331 62.231.04 4.756 2.877 

20272026 13.412.28 14.111.02 64.050.45 0.330 64.432.19 4.869 2.987 

20302029 13.611.97 13.810.50 65.345.91 0.328 66.033.03 4.979 3.02.97 

2032 13.711.81 13.710.20 66.741.15 0.327 67.133.79 5.04.89 3.106 

20332035 13.811.67 13.69.78 67.237.36 0.327 67.534.36 5.04.94 3.114 

20362037 14.011.68 13.09.23 69.336.03 0.328 68.734.82 5.000 3.220 

2037 14.2 12.7 70.4 0.3 69.2 5.1 3.2 
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TABLE 7-8 

SOUTH COAST AIR BASIN SUMMER PLANNING EMISSIONS FOR BASE YEAR (2018) AND FUTURE YEARS 

BASELINE EMISSIONS 

South Coast Air Basin Emissions (Tons per Day) 

Year VOC NOx CO SOx PM10 PM2.5 NH3 

2018 
416.8405.9 347.1350.8 18451657.5 14.46 

310.7179.

8 59.31 77.30 

20242023 
388.3378.5 252.9249.5 1688.81485.1 15.0 

318.1181.

4 58.657.8 79.83 

2027 386.3 239.8 1669.1 15.2 321.8 58.3 81.3 

20302026 
385365.5 232.5219.6 1663.61353.0 15.414.7 

325.3183.

5 5958.0 

82.480.

9 

20322029 
385352.8 230.3206.6 1671.71213.1 15.514.9 

326.6185.

2 58.61 

83.382.

1 

20332032 

386.1344.9 228.6198.9 1675.31066.9 15.50 

328.5186.

2 59.358.1 83.41 

20362035 

388340.2 221.9192.3 1692.6969.5 15.61 

332.4187.

9 59.658.4 84.41 

2037 

389.3338.7 219.6184.4 1699.8923.2 15.72 

333.8189.

3 59.758.6 84.97 

 

Reasonable Further Progress 

The federal CAA requires SIPs for most nonattainment areas to demonstrate Reasonable Further Progress 

(RFP) toward attainment through emission reductions phased in from the time of the SIP submission until 

the attainment date time frame under CAA section 172(c)(2). The RFP requirements in the CAA are 

intended to ensure that ozone nonattainment areas reduce emissions over time in order to attain the 

ozone NAAQS. The U.S. EPA has determined that the plan should rely only on emission reductions 

achieved from sources within the nonattainment area. 

Subpart 2 sections 182(b)(1) and 182(c)(2)(B) contain specific emission reduction targets to ensure that 

ozone nonattainment areas provide for sufficient precursor emission reductions to attain the ozone 

national ambient air quality standard. Section 182(b)(1)(A) requires that “moderate” or above areas 

provide for VOC reductions of at least 15 percent from baseline emissions within six years after November 

15, 1990. The U.S. EPA final rule of “Implementation of the 2015 National Ambient Air Quality Standards 

for Ozone: Nonattainment Area State Implementation Plan Requirements” (83 FR 62998) states that if an 

area has already met the 15 percent requirement for VOC under either the 1-hour ozone NAAQS or the 

1997 8-hour ozone NAAQS, such requirement under 182(b)(1) would not have to be fulfilled again. 
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Instead, such areas would need to meet the CAA requirements under Section 182(c)(2)(B), which requires 

that “serious” and above areas provide VOC and/or NOx reductions (CAA, Section 182(c)(2)(C)) of 18 

percent over the first six years after the baseline year for the 2015 8-hour ozone NAAQS, and an additional 

3 percent per year averaged over each consecutive three-year period until the attainment date. 

For the 182(c)(2)(B) RFP requirement for Serious and higher areas, U.S. EPA guidance allows for NOx 

emission reductions to substitute for VOC emission reductions to demonstrate the annual 3 percent 

reductions of ozone precursors if that substitution yields equivalent ozone reductions.17 Additional U.S. 

EPA guidance states that certain conditions are needed to use NOx substitution in an RFP 

demonstration. 18  First, an equivalency demonstration must show that cumulative RFP emission 

reductions are consistent with the NOx and VOC emission reductions determined in the ozone attainment 

demonstration. Second, the reductions in NOx and VOC emissions should be consistent with the 

continuous RFP emission reduction requirement. The guidance states that “Any combination of VOC 

(ROG) and NOx emission reductions which totals 3 percent per year and meet other SIP consistency 

requirements described in this document are allowed.” Photochemical modeling included in the 

attainment demonstration in this Chapter shows that NOx reductions are critical for the Coachella Valley 

to reach attainment.  

Tables 7-9 and 7-10 summarize the RFP calculations. The emissions inventory used in the RFP 

demonstration is the baseline emissions shown in Table 7-7 and the benefits of two regulations adopted 

by CARB in December 2021: (1) Heavy-Duty Inspection and Maintenance Plan (HD I&M)19 and (2) Small 

Off-Road Engines (SORE)20  regulation.. The RFP demonstration was extended to 2037, which is the 

attainment date for Extreme nonattainment areas. The rationale to request the redesignation of the 

Coachella Valley from Severe to Extreme non-attainment area (“bump-up” request) and the 

demonstration of attainment as an Extreme non-attainment area are provided later of in this chapter. 

Figure 7-11 depicts the target level and projected baseline RFP demonstration for VOC. For each of the 

milestone years, the required progress is met on the basis of reductions from the existing control program 

using a combination of VOC and NOx reductions within the Coachella Valley portion of the SSAB alone. No 

additional reductions from the proposed control measures in this AQMP are needed for progress 

purposes. Projected VOC baseline emissions are not sufficient to meet the CAA requirements as the 

baseline VOC emission levels are above the target levels of each milestone year. Therefore, projected NOx 

baseline emission reductions are needed to show compliance with the targeted RFP levels. The CAA 

Section 182(c)(2)(C) provides for NOx reductions to substitute for RFP reductions not achieved for VOC 

emissions. The demonstration in Tables 7-9 and 7-10 show compliance with RFP requirements. Figure 7-

12 illustrates how the cumulative reductions in VOC and NOx combined surpass the required reduction in 

 

17 Guidance on the Post-1996 Rate-of-Progress Plan and the Attainment Demonstration. Available at: 

https://nepis.epa.gov/Exe/ZyPDF.cgi/P1001E8Z.PDF?Dockey=P1001E8Z.PDF 

18 https://www3.epa.gov/ttn/naaqs/aqmguide/collection/cp2/19931201_oaqps_nox_substitution_guidance.pdf  

19https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2021/hdim2021/isor.pdf.  

20https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2021/sore21/isor.pdf.  

https://www3.epa.gov/ttn/naaqs/aqmguide/collection/cp2/19931201_oaqps_nox_substitution_guidance.pdf
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VOC, thus showing compliance with RFP requirements. The contingency measure requirement for the RFP 

demonstration is summarized in Chapter 4 of the 2022 AQMP.  

While the Coachella Valley is expected to meet the RFP requirements for ozone precursor emissions using 

the emissions originated from the Valley, attainment of the 2015 ozone standard relies on the emission 

reductions not only within the Coachella Valley but also in upwind areas. As mentioned previously, poor 

ozone air quality in the Coachella Valley is primarily due to transport of ozone and its precursors from the 

upwind sources and attainment in Coachella Valley is only possible with substantial emission reductions 

in the Basin. Accordingly, the proposed control strategy consists of two components: 1) an aggressive 

control strategy for NOx emission sources in the Basin; and 2) control of locally generated emissions via 

proposed state-wide or nationally applied control measures implemented by state and federal actions.  
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TABLE 7-9 

SUMMARY OF REASONABLE FURTHER PROGRESS CALCULATIONS – VOC 

Row Calculation Stepa 2017b 2023 2026 2029 2032 2035 2037 

1 
RFP Baseline VOC 

EmissionscEmissions (tons/day) 

412.591

3.47 

377.591

2.58 

364.611

2.28 

351.941

1.97 

344.051

1.81 

339.321

1.67 

337.871

1.68 

2 
Required Percent Change Since 

Previous Milestone Year (%) 
- 18 27 36 45 54 60 

3 Target VOC Level (tons/day) - 
338.331

1.05 

301.199

.83 

264.068

.62 

226.937

.41 

189.796

.20 

165.045

.39 

4 
Cumulative Milestone Year 

Shortfall (tons/day)  
- 

39.261.

53 

63.422.

45 

87.883.

35 

117.124

.40 

149.535

.47 

172.836

.29 

5 Cumulative Shortfall in VOC (%) - 9.511.4 
15.418.

2 

21.324.

9 

28.432.

7 

36.240.

6 

41.946.

7 

6 
Incremental Milestone Year 

Shortfall (%) 
- 9.511.4 5.96.8 5.96.7 7.18 7.89 5.76.0 

a Units are in tons per day (tons/day), based on the summer planning inventory unless otherwise noted. 
b Base Year (2017). 
c RFP Baseline VOC Emissions reflect emission reduction benefits from CARB’s Heavy-Duty Inspection and 

Maintenance Plan (HD I&M) and Small Off-Road Engines (SORE) regulations adopted in December 2021; used 

in RFP demonstration.  

 

Row Description: 

ROW 1:  RFP baseline emissions used for RFP demonstration; Baseline and Future Emission Inventory taking into 

account existing rules and projected growth, and CARBS’s HD I&M and SORE regulations. 

ROW 2:  Required 18% reduction 6 years after Base Year; future milestone years are every 3 years until 

attainment year; and required reductions are 3% per year for each milestone year (e.g., for every 3 years, 

required 9% reduction). 

ROW 3:  [(2017 Base Year Row 1) x (1-Row 2)]  

ROW 4:  [(Row 1) – (Row 3)] or (Baseline – Target) – negative number meets target level and positive number is             

shortfall of target level. 

ROW 5:  [(Row 4) / (Row 1 Base Year ) x 100] (e.g., for 2029, cumulative shortfall is 3.35/13.4847 = 24.89.  

ROW 6:  Negative (Row 5) is zero shortfall; positive number is a shortfall. Incremental milestone year shortfall is 

determined by subtracting the previous year’s cumulative shortfall from the current cumulative shortfall 

(e.g., for 2029, cumulative shortfall of 24.89% – previous 2026 shortfall of 18.12% = 6.7%). 

 

 

 

 

 



Draft Final 2022 AQMP 

7-30 

 

 

FIGURE 7-11 

REASONABLE FURTHER PROGRESS – VOC 

[RFP BASELINE EMISSIONS REFLECT EMISSION REDUCTION BENEFITS FROM CARB’S HEAVY-DUTY 

INSPECTION AND MAINTENANCE PLAN (HD I&M) AND SMALL OFF-ROAD ENGINES (SORE) REGULATIONS 

ADOPTED IN DECEMBER 2021; USED IN RFP DEMONSTRATION]  
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TABLE 7-10 

SUMMARY OF REASONABLE FURTHER PROGRESS CALCULATIONS – NOX 

a Units are in tons per day (tons/day), based on the summer planning inventory unless otherwise noted. 
b Base Year (2017). 
c Baseline Emissions reflect emission reduction benefits from CARB’s Heavy-Duty Inspection and Maintenance Plan (HD I&M) 

and Small Off-Road Engines (SORE) regulations adopted in December 2021; used in RFP demonstration.  

 

Row Description: 

ROW 1:  RFP baseline emissions used for RFP demonstration; Baseline and Future Emission Inventory taking into account 

existing rules and projected growth, and CARBS’s HD I&M and SORE regulations. 

ROW 2:  Reductions achieved in Baseline: [(Row 1 Base Year) – (Row 1 Milestone Year)]; e.g., for 2026: 19.4243 tons/day – 

11.02 tons/day = 8.4041 tons/day. 

ROW 3:  % Reductions achieved since Base Year: [(Row 2) / (Row 1 Base Year)] x 100; e.g., for 2026: (8.4041/19.4243) x 100 = 

43.3%. 

ROW 4:  Cumulative VOC shortfall from Table 7-79. 

ROW 5:  Surplus reductions achieved [(Row 3) – (Row 4)]. 

ROW 6:  Positive number in Row 5 is percent surplus for each milestone year, thus meeting RFP target levels. 

 

Row Calculation Stepa 2017b 2023 2026 2029 2032 2035 2037 

1 RFP Baseline NOx Emissions (tons/day)c 
19.42

43 
13.32 11.02 10.50 

10.21

20 
9.78 

9.242

3 

2 
Reductions in NOx Emissions since Base 

Year (tons/day) 
- 

6.101

1 

8.404

1 

8.929

3 

9.222

3 

9.646

5 

10.19

20 

3 
Percent Reductions in NOx Emissions 

since Base Year (%) 
- 31.4 43.3 

45.94

6.0 
47.5 49.67 52.5 

4 Cumulative Shortfall in VOC (%) - 11.34 18.12 24.89 32.67 40.76 46.87 

5 Percent Surplus Reduction (%) - 20.1 25.1 21.1 14.8 9.0 5.78 

6 RFP Compliance - Yes Yes Yes Yes Yes Yes 
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FIGURE 7-12 

REASONABLE FURTHER PROGRESS WITH VOC AND NOx REDUCTIONS 

 

Transportation Conformity Budget 

The California Air Resources Board (CARB) has prepared the Motor Vehicle Emissions Budget (MVEB)21 

for the 70 parts per billion (ppb) 2015 8-hr ozone National Ambient Air Quality Standard (NAAQS). The 

MVEB is the maximum allowable emissions from motor vehicles within an air basin and is used for 

determining whether transportation plans and projects conform to the applicable State Implementation 

Plan (SIP).   

Transportation conformity is the federal regulatory procedure for linking and coordinating the 

transportation and air quality planning processes through the MVEB established in the SIP. Under section 

176(c) of the Clean Air Act (Act), federal agencies may not approve or fund transportation plans and 

projects unless they are consistent with the regional SIP. In addition, conformity with the SIP requires that 

transportation activities do not (1) cause or contribute to new air quality violations, (2) increase the 

frequency or severity of any existing violation, or (3) delay timely attainment of NAAQS. Therefore, 

 

21 Federal transportation conformity regulations are found in 40 CFR Part 51, subpart T – Conformity to State or 

Federal Implementation Plans of Transportation Plans, Programs, and Projects Developed, Funded or Approved 

Under Title 23 U.S.C. of the Federal Transit Laws. Part 93, subpart A of this chapter was revised by the EPA in the 

August 15, 1997 Federal Register. 
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quantifying on-road motor vehicle emissions and comparing those emissions with a budget established in 

the SIP determine transportation conformity between air quality and transportation planning. 

The MVEBs are set for each criteria pollutant or its precursors for each milestone year and the attainment 

year of the SIP. Subsequent transportation plans and programs produced by transportation planning 

agencies must demonstrate that the emissions from the proposed plan, program, or project do not exceed 

the MVEBs established in the applicable SIP. The MVEBs established in this SIP apply as a “ceiling” or limit 

on transportation emissions for the Southern California Association of Governments for the years in which 

they are defined and for all subsequent years until another year for which a different budget is specified, 

or until a SIP revision modifies the budget. For the Coachella Valley 70 ppb 8-hr ozone SIP, the milestone 

years and the attainment year of the SIP (also referred to as the plan analysis years) are 2023, 2026, 2029, 

2032, 2035, and 2037. 

Methodology 

The MVEB for the 70 ppb ozone SIP is established based on guidance from the U.S. EPA on the motor 

vehicle emission categories and precursors that must be considered in transportation conformity 

determinations as found in the transportation conformity regulation and final rules as described below. 

The MVEB must be clearly identified and precisely quantified, and consistent with applicable CAA 

requirements for reasonable further progress and attainment toward meeting NAAQS. Further, it should 

be consistent with the emission inventory and control measures in the SIP. 

The 70 ppb 8-hr ozone SIP establishes budgets for VOC and NOx emissions, which are ozone precursors, 

using emission rates from California’s motor vehicle emission model, EMFAC2017 (V.1.0.3)22, using activity 

data (vehicle miles traveled [VMT] and speed distributions) from the Southern California Association of 

Governments’ (SCAG) latest regional transportation plan, which is the 2020 Regional Transportation Plan 

(RTP)/Sustainable Communities Strategy (SCS).23  

On August 15, 2019, the U.S. EPA approved EMFAC2017 for use in SIPs and to demonstrate transportation 

conformity.24 The EMFAC model estimates emissions from two combustion processes (start and running) 

and four evaporative processes (hot soak, running loss, diurnal, and resting loss). In addition, the 

emissions output from the EMFAC2017 model was adjusted to account for the impacts of recently 

adopted regulations and regulations currently under development that are not reflected in the 

EMFAC2017 model using off-model adjustments.25  The regulations incorporated in this way are the 

Heavy-Duty Warranty Phase 1, Innovative Clean Transit (ICT), Amendments to the Heavy-Duty Vehicle 

 

22 More information on data sources can be found in the EMFAC technical support documentation at: 

https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/msei-road-documentation. 

23 SCAG Connect SoCal 2020 RTP/SCS.  

https://scag.ca.gov/sites/main/files/file-attachments/0903fconnectsocal-plan_0.pdf?1606001176. 

24 U.S. EPA approval of EMFAC2017 can be found at 84 FR 41717 https://www.federalregister.gov/d/2019-17476.  

25 Off-Model Adjustment Factors to Account for Recently Adopted Regulations in EMFAC2017 Model 

https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory. 

https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/msei-road-documentation
https://scag.ca.gov/sites/main/files/file-attachments/0903fconnectsocal-plan_0.pdf?1606001176
https://www.federalregister.gov/d/2019-17476
https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory
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Inspection Program (HDVIP), Periodic Smoke Inspection Program (PSIP), Advanced Clean Trucks (ACT), 

Heavy-Duty (HD) Low NOx Omnibus, Heavy-Duty Inspection and Maintenance, Advanced Clean Cars II 

(ACC II), and Advanced Clean Fleets (ACF). 

The MVEB for this SIP was developed to be consistent with the on-road emissions inventory26  and 

attainment demonstration, using the following method: 

1) Used the EMFAC2017 model to produce an initial/preliminary calculation of the on-road motor 
vehicle emissions totals (average summer day) for the appropriate pollutants (VOC and NOx) using 
2020 RTP/SCS activity data. 

2) Applied the off-model adjustments to account for recently adopted regulations. On-Road mobile 
source emissions accounting for steps 1 and 2 are consistent with the emissions presented in 
Chapter 3 and Appendix III of this Plan. 

3) Subtracted expected emission reductions from ACC II and ACF to be consistent with the on-road 
control measures in the California’s State Implementation Plan Strategy.27 

4) Rounded the totals for both VOC and NOx to the nearest tenth ton. 

 

Motor Vehicle Emissions Budget 

The MVEB in Table 1 was established according to the methodology outlined above and in inter agency 

consultation28 - the South Coast Air Quality Management District, California Air Resources Board, the 

Southern California Association of Governments, U.S. EPA, Federal Highway Administration (FHWA), and 

Federal Transit Administration (FTA). The MVEB is consistent with the emission inventories and control 

measures in the 70 ppb 8-hr ozone SIP. These budgets will be effective once U.S. EPA determines it is 

adequate.  

Table 7-11 contains detailed MVEBs for each milestone and attainment year for the Coachella Valley 

regions. In addition, it provides emissions from the EMFAC 2017 model, recently adopted regulations, and 

regulations currently under development using off-model adjustments for both VOC and NOx emissions. 

The final MVEB is rounded upwards to the nearest ton.

 

26 More information about the on-road motor vehicle emission budgets can be found in Chapter 3 and Appendix III 

of the plan. 

27 2022 State Strategy for the State Implementation Plan https://ww2.arb.ca.gov/resources/documents/2022-

state-strategy-state-implementation-plan-2022-state-sip-strategy. 

28 To satisfy the requirements established in 40 CFR Part 93, Section 118(e)(4)(ii). 

https://ww2.arb.ca.gov/resources/documents/2022-state-strategy-state-implementation-plan-2022-state-sip-strategy
https://ww2.arb.ca.gov/resources/documents/2022-state-strategy-state-implementation-plan-2022-state-sip-strategy
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TABLE 7-11 

MOTOR VEHICLE EMISSIONS BUDGETS FOR THE 70 PPB OZONE STANDARD (SUMMER SEASON) 

Coachella Valley Totals 

(Tons/Day) 
2023 2026 2029 

  VOC NOx VOC NOx VOC NOx 

Vehicular Exhaust 2.65 5.98 2.41 5.79 2.26 5.71 

Reductions from recently 
adopted regulations using 
off-model adjustmentsa 

0.0001 0.2599 0.0013 2.2561 0.0045 2.7522 

Reductions from developing 
regulations using off-model 
adjustmentsb 

- - - - - - 

Totalc 2.65 5.72 2.41 3.54 2.26 2.96 

Motor Vehicle Emission 
Budgetd 

2.7 5.8 2.5 3.6 2.3 3 

    

Coachella Valley Totals 

(Tons/Day) 
2032 2035 2037 

  VOC NOx VOC NOx VOC NOx 

Vehicular Exhaust 2.11 5.71 1.92 5.84 1.88 6.01 

Reductions from recently 
adopted regulations using 
off-model adjustmentsa 

0.0101 3.0465 0.0161 3.3464 0.0204 3.5502 

Reductions from developing 
regulations using off-model 
adjustmentsb 

- - - - 0.23 0.89 

Totalc 2.10 2.66 1.90 2.49 1.63 1.56 

Motor Vehicle Emission 
Budgetd 

2.2 2.7 2 2.5 1.7 1.6 

a This reflects the adjustment factor for Heavy-Duty Vehicle Warranty Phase 1, ICT, HDVIP/PSIP, ACT, HD I/M, and HD Low NOx 

Omnibus regulations. 
b This reflects the on-road commitments for ACCII and ACF from the draft 2022 State SIP Strategy. 
c  Values from EMFAC2017 v1.03 may not add up due to rounding. 
d  Motor vehicle emission budgets calculated are rounded up to the nearest tenth of a ton per day. 

Source: EMFAC2017 v1.03 
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Other Federal Clean Air Act Requirements. 

The VMT Offset demonstration required for the 2015 ozone standard was submitted to the U.S. EPA in 

2020.29 The Reasonably Available Control Measures demonstration and the Motor Vehicle Emissions 

Budgets are included in Appendix VI. 

Ozone Attainment Demonstration and Projections 

Design Values 

For modeling purposes, the U.S. EPA’s guidance requires the use of a 5-year weighted average design 

value to calculate future air quality using Relative Response Factors (RRF). Ozone design values in the 

Coachella Valley experienced an overall decline with respect to the design values used in the 2016 AQMP. 

Figure 7-1213 shows the 5-year weighted design value trends from the period 2010-2014 included in the 

2016 AQMP through the period 2015-2019 used in this AQMP. Palm Springs remains the design 

monitoring site for Coachella Valley, and its design value decreased from 91.7 ppb to 89.3 ppb. Indio’s 

design value decreased initially but it went back up during the last two 5-year period to the exact same 

design value of 84.3 ppb as in the 2016 AQMP (2010-2014 period).  

 

FIGURE 7-1213 

5-YEAR WEIGHTED 8-HOUR OZONE DESIGN VALUES IN THE COACHELLA VALLEY MONITORING 

STATIONS OF PALM SPRINGS (PLSP) AND INDIO (INDI) 

 

 

29 https://ww2.arb.ca.gov/resources/documents/2017-baseline-inventory-and-vehicle-miles-traveled-offset-

demonstration-2015-70. 
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2015 8-Hour Ozone NAAQS Attainment Demonstration 

The Coachella Valley is classified as “severe-15” ozone nonattainment area for the 2015 8-hour ozone 

standard with 2032 as the attainment year. Air quality modeling simulations for the attainment 

demonstration in the Coachella Valley use the same modeling framework and modeling domain as in the 

attainment demonstration for the Basin consistent with that presented in Chapter 5 and Appendix V of 

this AQMP. Briefly, future projected air quality for the Coachella Valley was developed using CMAQ 

simulations and Relative Response Factors (RRFs), focusing on the 10 highest ozone days for the Coachella 

Valley stations during the five-month period encompassing the peak of the ozone season (May through 

September of 2018; 153 days). RRFs were calculated by comparing 2018 and future emission scenario 

simulations. Figure 7-1314 depicts the modeled and measured 8-hour ozone concentrations at Indio (INDI) 

and Palm Springs (PLSP) in the Coachella Valley during the 2018 ozone season. These data demonstrate 

that the model captures high ozone episodes, which suggests reasonable model performance especially 

for the top 10 days that are used in the RRF. A comprehensive model performance evaluation is presented 

in Appendix V.  
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FIGURE 7-1314 

MODELED AND OBSERVED INDIO (TOP) AND PALM SPRINGS (BOTTOM) DAILY MAXIMUM 8-HOUR 

(MDA8) AVERAGE OZONE CONCENTRATIONS: MAY 1 THROUGH SEPT 30, 2018. 

 

Isopleth plots generated using the AQMP modeling framework are developed to understand the overall 

level of emission reductions for the South Coast Air Basin required to attain ozone standards in the 

Coachella Valley. Since the transport of ozone and its precursors from the Basin is the main cause of the 

ozone pollution in the Coachella Valley, the emission reductions in the Basin is the key to attain federal 

ozone standards. The ozone isopleths were therefore illustrated as a function of the Basin’s total 

emissions. Figure 7-1415 shows the isopleth plots for Palm Springs and Indio. The plots suggest that Indio 

will have higher ozone levels in 2037 than Palm Springs. For the Coachella Valley to attainAttainment of 

the 2015 8-hour ozone standard of 70 ppb30 in the Coachella Valley requires a carrying capacity of 100 70 

tons per day of NOx in the Basin. This corresponds to a 5765 percent decrease in NOx in the Basin and 

Coachella Valley beyond 2032 baseline emissions. 

While isopleth plots provide a general understanding on how ozone responds to overall reductions of 

emissions in the modeling domain, attainment demonstration requires modeling of source specific 

 

30 From the U.S. EPA’s Modeling Guidance for Demonstrating Air Quality Goals for Ozone, PM2.5 and Regional 

Haze, 2018: “Design values for the 0.070 ppm NAAQS are truncated to the 3rd decimal digit. Therefore, 0.0709 

ppm (70.9 ppb) is considered attainment and 0.0710 (71.0 ppb) is considered nonattainment. The same 

rounding/truncation procedures should be applied in the modeled attainment test.”  
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emission reductions based on specific proposed regulations. Figure 7-1516 shows the remaining NOx 

emissions in the Coachella Valley and the Basin in the 2018, 2032 and 2037 baselines, and the attainment 

demonstration scenarios in 2032 and 2037. Figure 7-1617 shows the future ozone design values in the 

Coachella Valley monitoring stations resulting from the emission scenarios shown in Figure 7-1516. The 

2032 Draft Progress scenario assumed linear progress for South Coast AQMD’s stationary source 

measures from 2022 to 2037. Year specific control factors for mobile sources were provided based on the 

draft 2022 SIP Strategy by CARB. Detailed emissions reductions for 2032 scenario are provided in Table 7-

1112. Simulation of baseline 2032 and baseline 2037 show progress on ozone based on current 

regulations but fail to demonstrate attainment. This indicates that for the Coachella Valley to meet the 

2015 8-hour ozone standard, additional emission reductions beyond current regulations are needed. 

Additional control scenarios are simulated to show potential pathways towards attainment in the 

Coachella Valley. Baseline and attainment scenarios for the Coachella Valley include parallel emission 

reductions in the Basin. As measurements and simulations suggest, transport from the Basin contribute 

substantially to ozone concentrations in the Coachella Valley, and emission controls in the Basin are 

necessary to be able to attain the federal 8-hour ozone standards. The Draft Progress scenario for 2032 

includes partial fulfillment of the proposed control measures by CARB and South Coast AQMD that target 

the ozone attainment in the Basin by 2037. In particular, the progress of the control measures by 2032 is 

shown in Table 7-1112. With this level of emission reductions, results show that the Coachella Valley 

would fail to attain the ozone standards by 2032, with a design value of 71.7 ppb in Indio. 5 ppb in Indio. 

In addition, some emission reductions included in the 2032 attainment scenario would be considered as 

reductions from 182(e)(5) measures (“black box” measures). However, because the Coachella Valley is 

designated as Severe-15 nonattainment area, “black box” measures are not allowed to be used to 

demonstrate attainment.  

In contrast, the 2037 attainment demonstration scenario for the Basin shows that the monitoring stations 

in the Coachella Valley would have design values well below the 2015 8-hour ozone federal standard. All 

monitoring stations in the Coachella Valley are expected to meet the 2015 ozone NAAQS in 2037 with the 

control strategy to attain the standard in the South Coast Air Basin.   
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FIGURE 7-1415 

ISOPLETH PLOTS OF THE 8-HOUR OZONE DESIGN VALUES IN THE COACHELLA VALLEY MONITORING 

STATIONS OF PALM SPRINGS (PLSP, TOP) AND INDIO (INDI, BOTTOM) 
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TABLE 7-1112 

SUMMARY OF CATEGORY-SPECIFIC NOx EMISSION REDUCTIONS (TONS PER DAY) FROM CARB AND 
SOUTH COAST CONTROL MEASURES IN 2032 

1Estimated reductions from Accelerated Retirement of Older Light-Duty and Medium-Duty Vehicles. 
2Estimated reductions from mobile sources with emission reductions from Incentive Programs. 
3No reduction assumed for aircraft emission in the 2032 control scenario. 
4No reduction assumed for OGV emission in the 2032 control scenario, area quantified as “server” non-attainment 

cannot rely on emission reduction from sources from 182(e)(5). 
5Sum may not add up due to rounding. 
  

Control Measure 
NOx 

Baseline 
NOx 

Reduction 

Category 
Remaining 

NOx 

South Coast AQMD stationary measures 4142.1 2.76 38.439.5 

CARB Passenger Vehicles/Motorcycles measures 14.817.0 2.46 1214.4 

CARB Medium-Duty Vehicles measures 2.53 0.10 2.43 

CARB Heavy-Duty Vehicles measures 48.623.9 32.310.0 16.414.0 

CARB Locomotive measures 17.78 11.510.0 6.27.8 

CARB Off-Road Equipment measures 40.027.6 16.78.9 23.218.7 

CARB Commercial Harbor Craft measures 5.6.1 32.6 3.10 

CARB Recreational Boast measures 3.4 0.01 3.43 

Total CARB and South Coast AQMD Measures 174.3139.7 68.736.8 105.6102.9 

South Coast AQMD MOB-05 incentive program1 N/A 0.2 N/A 

South Coast AQMD MOB-11 incentive program2 N/A 10.7.1 N/A 

Aircraft3 25.79 0 25.79 

Ocean-Going Vessels (OGV)4 30.433.2 0 30.433.2 

Total (All Measures)5 230.2198.9 79.544.1 150.7154.8 
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FIGURE 7-1516 

SUMMARY OF NOX EMISSIONS IN THE ATTAINMENT DEMONSTRATION FOR THE COACHELLA VALLEY. 
(EMISSIONS FROM THE BASIN AND COACHELLA VALLEY ARE SHOWN. TOTALS REFLECT THE SUM OF 

EMISSIONS IN THE BASIN AND THE COACHELLA VALLEY AND ARE SHOWN IN BOLD AT THE TOP OF EACH 
BAR.) 
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FIGURE 7-1617 
FUTURE OZONE DESIGN VALUES IN THE COACHELLA VALLEY IN COMPARISON WITH 

FEDERAL STANDARD 
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Impracticability Demonstration 

The high levels of ozone experienced in the Coachella Valley are mostly due to ozone and emissions 

transported from the South Coast Air Basin. Attainment of the 2015 ozone standard in Coachella Valley 

without substantial emissions reductions in the Basin is not possible. Namely, the Coachella Valley is 

unable to attain the ozone standards by 2032 even with undefined “black box” emission reduction 

measures implanted in the Basin to attain the 2015 8-hour ozone standard by the 2037 deadline. 

Therefore, the South Coast AQMD seeks a voluntary bump up in classification to Extreme nonattainment 

for the 2015 8-hour ozone standard for the Coachella Valley Planning Area. To do so, the South Coast 

AQMD must demonstrate that meeting the standard by the 2032 deadline is impractical. This section 

provides the impracticability demonstration and a request to reclassify the Coachella Valley as Extreme 

nonattainment (“bump-up” request) and the attainment demonstration in 2037.  

Table 7-1213 shows that the ongoing emission reductions from already adopted regulations and programs 

(baseline) did improve the 8-hour ozone in 2032 but fell short of demonstrating attainment. The 2032 

baseline design value is projected to be 80.976.7 ppb at Palm Springs, the highest ozone level in the 

Coachella Valley with the 2032 baseline scenario. The 2032 Progress Scenario, which reflects emission 

reductions specified in Table 7-1112, is still short of attainment. The 2032 Progress Scenario yielded a 

design value of 71.57 ppb at Indio, above the 2015 ozone standard. Coachella Valley will therefore not 

attain the standard by the deadline and will require an extension until further emission reductions can be 

achieved. 

TABLE 7-1213 

BASELINE AND FUTURE PROJECTED DESIGN VALUES IN COACHELLA VALLEY 

Station 
2018 5-Year 

Weighted Design 
Value (ppb) 

2032 Baseline 
Design Value 

(ppb) 

2032 Draft 
Progress Control 

Scenario 
(ppb) 

Palm Springs 89.3 80.976.7 68.070.7 

Indio 84.3 79.376.5 71.57 

 

Request to Redesignate the Coachella Valley as Extreme Nonattainment 

Under the CAA, the U.S. EPA shall grant requests to reclassify nonattainment areas to higher ozone 

nonattainment classifications.31 The voluntarily request for reclassification to a more severe classification 

is commonly referred to as a “bump-up.”  

Through this AQMP and accompanying Resolution of the Governing Board adopting the 2022 AQMP, the 

South Coast AQMD is formally requesting CARB to submit a request to the U.S. EPA for a voluntary 

reclassification of the Coachella Valley Portion of the Salton Sea Air Basin from “severe-15” to “extreme” 

 

31  CAA sect 181(b)(3). 
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nonattainment for the 2015 8-hour ozone standard and that the EPA Administrator grant such request 

upon receipt. Through this request, the South Coast AQMD is also seeking an extension of the ozone 

attainment date from June 15August 3, 2033 to June 15August 3, 2038. 

Reclassification from Severe to Extreme nonattainment area implies that requirements for Extreme 

nonattainment areas would apply in the Coachella Valley. These requirements include but are not limited 

to the use of clean fuels or advanced control technology for boilers as described at CAA section 182(e)(3) 

and the lower threshold for Major Sources (10 tons per year). Because the Coachella Valley was 

reclassified as Extreme nonattainment area for the 1997 8-hour ozone standard in 2019, the implications 

of a bump-up were already addressed during the development of the Coachella Valley Extreme Area Plan 

finalized in December of 2020. Other requirements such as RFP determination and attainment 

demonstration are addressed in this chapter. 

2015 8-Hour Ozone NAAQS Attainment Demonstration 

The Basin is currently classified as an Extreme nonattainment area for the 2015 8-hour ozone NAAQS with 

an attainment year of 2037. Since emission reductions in the Basin are critical for attainment in Coachella 

Valley, and Coachella Valley cannot attain with baseline reductions, attainment can only be demonstrated 

by employing the control strategy presented in Chapter 4 of this AQMP. The control strategy includes 

measures identified as 182(e)(5) “black box” measures which will be permitted once U.S. EPA approves 

the reclassification of Coachella Valley as an Extreme nonattainment area. 

Table 7-1314 summarizes the results of the ozone simulations, displaying both the 2037 baseline and 

attainment scenarios. The 2037 baseline emissions inventory does not contain additional reductions 

beyond already adopted measures. As expected, this scenario does not lead to attainment and the control 

strategy outlined in Chapter 4 of this AQMP must be implemented to achieve attainment. The reductions 

from the control strategy will ensure attainment of the 2015 federal 8-hour standard by 2037 at all 

stations, with a design value of 66.40 ppb in Indio. 

TABLE 7-1314 

MODEL-PREDICTED 8-HOUR OZONE DESIGN VALUES (PPB) 

  

Station 2037 Baseline 2037 Controlled 

Palm Springs 80.275.3 6261.3 

Indio 78.875.5 66.40 
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Conclusions 
The Coachella Valley is designated as “severe-15” nonattainment for the 2015 8-hour ozone NAAQS32, 

which required the attainment date to be 2032. With the current emission controls in place in the Basin 

and the Coachella Valley, ozone levels are not expected to meet the 2015 8-hour ozone standard by 2032. 

As air quality modeling simulation results suggest, the Coachella Valley will not be able to attain the 2015 

8-hour ozone standards with non-182(e)(5) controlled measures by the deadline of 2032. Thus, the South 

Coast AQMD is requesting a voluntary reclassification of the Coachella Valley Portion of the Salton Sea Air 

Basin from “severe-15” to “extreme” nonattainment for the 2015 8-hour ozone standard, with an 

extension of the ozone attainment date from June 15August 3, 2033 to June 15August 3, 2038. The 

Coachella Valley is anticipated to meet the 2015 8-hour ozone NAAQS in 2037 with the emissions 

reduction commitment proposed to attain the 2015 ozone NAAQS in the South Coast Air Basin. The 

detailed emission reduction commitment is provided in Chapter 4, and Appendix IV and Appendix VII of 

this AQMP. 

 

32 83 FR 25776. 



 

 

• The impacts of air pollution are not distributed equitably 

throughout the South Coast AQMD jurisdiction, with some 

communities bearing much higher air pollution burdens.  

• The 2022 AQMP includes control measures to reduce the levels 

of ozone – a regional pollutant. The South Coast AQMD, 

however, addresses disproportionate impacts of local air 

pollution in disadvantaged communities through the AB 617 

program.  

• While Environmental Justice (EJ) communities typically 

experience the same or lower levels of ozone than other parts 

of the region, these communities see higher PM2.5 levels and 

higher cancer risks from air toxics.  

• Measures associated with the 2022 AQMP will help reduce air 

pollution in disproportionately impacted areas. 

• In the implementation of both existing and future incentive 

programs, the South Coast AQMD will continue to prioritize EJ 

areas to address the issues of the most disadvantaged 

communities. 

Chapter 8 
Environmental Justice 

Communities 



 

 

In This Chapter 
 

 

 

 
 

•  Introduction 8-1 
Overview and purpose 
 

•  Environmental Justice Communities 8-43 
Air quality and disparities 
 

•  Assembly Bill 617 8-54 
Community air protection program 
 

•  Emissions in Environmental Justice 8-76 
 Communities  

  Baseline and future emissions 
 

•  Air Quality in Environmental Justice 8-141 
 Communities 

Ambient air pollution levels in 2015-2017 
 

• 8-Hour Ozone Attainment in AB 617 and 8-2015 
Environmental Justice Communities 

Model-predicted ozone levels in 2037 
 

•  Environmental Justice Advisory Group 8-2116 
Overview of environmental justice efforts 
 

•  Incentives and Funding in Environmental 8-2217 
 Justice Communities  

Incentive programs to reduce emissions 



Chapter 8: Environmental Justice Communities 

 

8-1 

Introduction 
Environmental Justice (EJ) communities are disproportionately impacted by various types of pollution and 

experience health, social, and economic inequities. These inequities can also make residents of EJ 

communities more vulnerable to the effects of environmental pollution. These communities are often 

located near multiple air pollution sources including both mobile sources and commercial and industrial 

facilities. For example, communities adjacent to ports, rail yards and warehouses are exposed to higher 

levels of emissions from the associated ships, trains, and trucks, including diesel particulate matter, a 

carcinogen. Communities near refineries and other industries can also suffer from higher levels of air 

pollution. 

The California Office of Environmental Health Hazard Assessment (OEHHA) developed the California 

Communities Environmental Health Screening Tool (CalEnviroScreen) to identify disadvantaged 

communities across California based on pollution exposure and population characteristics. This 

information can be used to advise and assist South Coast Air Quality Management District (South Coast 

AQMD) in protecting and improving public health in the most impacted communities through the 

reduction and prevention of air pollution. While there is no universal definition for what constitutes an EJ 

community, one that is commonly used is the Senate Bill (SB) 535 definition of disadvantaged 

communities (DACs).1 These are defined as: 

1. Census tracts receiving the highest 25 percent of overall scores in CalEnviroScreen 4.0 (1,984 

tracts). 

2. Census tracts lacking overall scores in CalEnviroScreen 4.0 due to data gaps, but receiving the 

highest 5 percent of CalEnviroScreen 4.0 cumulative pollution burden scores (19 tracts). 

3. Census tracts identified in the 2017 DAC designation as disadvantaged, regardless of their scores 

in CalEnviroScreen 4.0 (307 tracts). 

4. Lands under the control of federally recognized Tribes. 

All calculations and maps in this chapter that refer to EJ communities are consistent with this definition. 

“25% highest scoring census tracts in CalEnviroScreen” along with “22 census tracts that score in the 

highest 5% of CalEnviroScreen’s Pollution Burden, but do not have an overall CalEnviroScreen score 

because of unreliable socioeconomic or health data.”2 At the time the analysis was conducted for this 

chapter, CalEnviroScreen 4.0 results were available, but the final SB535 designated areas based on 

CalEnviroScreen 4.0 data were not yet available. In order to use the most recent CalEnviroScreen analysis, 

EJ communities were defined as the 25% highest scoring census tracts based on CalEnviroScreen 4.0The 

map of disadvantaged communities that are within the Basin and the Coachella Valley is presented in 

Figure 8-1. 

 

1 https://oehha.ca.gov/calenviroscreen/sb535. 

2 https://oehha.ca.gov/calenviroscreen/sb535. 

https://oehha.ca.gov/calenviroscreen/sb535
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FIGURE 8-1 

MAP OF CALENVIROSCREEN 4.0 TOP 25% TRACTSSB 535 DISADVANTAGED COMMUNITIES WITHIN THE 

SOUTH COAST AIR BASIN AND COACHELLA VALLEY. 

 

The 2022 Air Quality Management Plan (AQMP) is a plan focused on steps needed to attain the 2015 8-

hour ozone standard. Ozone is a regional pollutant, meaning that it is formed by emissions from sources 

on a regional level, and the highest levels of ozone are typically measured downwind of emission sources. 
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As further described in this chapter, environmental justice communities typically experience similar or 

even lower levels of ozone than other areas in the South Coast Air Basin (Basin). This is because they are 

mostly located upwind of areas where we see peak levels of ozone formation. However, efforts to achieve 

the Nitrogen Oxides (NOx) emission reductions will reduce ozone and fine particulate matter (PM2.5) 

levels, benefiting EJ communities. Transitioning to zero emission technologies where feasible and the 

cleanest available technologies where zero emission technologies are not feasible, will substantially 

reduce emissions of diesel particulate matter, a powerful cancer-causing pollutant, and other mobile 

source pollutants. As shown in Figure 8-2 below, the highest levels of air toxics risk are around our ports, 

rail yards, and major transportation corridors, where many of our EJ communities are located. About 88% 

of those risks are from pollutants associated with mobile sources, with diesel particulate matter alone 

accounting for about half of those risks. Cleaning up emissions from truck, ship, locomotive, and aircraft 

fleets will therefore substantially reduce health risks from air pollution in impacted communities, while 

also putting the region on a path to meet federal air quality standards. 

 

FIGURE 8-2 
MODELED MULTI-PATHWAY AIR TOXICS CANCER RISK FROM MATES V (2018 BASE YEAR)3 

 

The purpose of this chapter is to describe air quality impacts experienced in EJ communities and outline 

some of the steps South Coast Air Quality Management District (South Coast AQMD) is taking to address 

localized impacts. While the work described in this chapter will help reduce localized impacts, we know 

that this work is ongoing, and much more will need to be done to address historic environmental injustice. 

 

3 http://www.aqmd.gov/docs/default-source/planning/mates-v/mates-v-final-report-9-24-21.pdf?sfvrsn=6. 

http://www.aqmd.gov/docs/default-source/planning/mates-v/mates-v-final-report-9-24-21.pdf?sfvrsn=6
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We are committed to continuing our work with impacted communities, listening to their concerns, and to 

the greatest extent possible, addressing their concerns. 

Environmental Justice Communities 
Environmental Justice, or "EJ" has been defined by South Coast AQMD as "equitable environmental 

policymaking and enforcement to protect the health of all residents, regardless of age, culture, ethnicity, 

gender, race, socioeconomic status, or geographic location, from the health effects of air pollution." While 

there are many approaches for identifying EJ communities, throughout this AQMP, we use the top 25% 

highest scoring census tracts in CalEnviroScreen 4.0.definition of disadvantaged communities defined 

under SB 535. By that definition, approximately 3742 percent of South Coast Air Basin residents and 811 

percent of Coachella Valley residents live in EJ communities in the South Coast AQMD jurisdiction. Race 

and ethnicity are not included in the CalEnviroScreen population indicators, but as discussed in the OEHHA 

Analysis of Race/Ethnicity and CalEnviroScreen results,4  people of color disproportionately reside in 

highly impacted communities in California. These disparities are also clear in both the South Coast Air 

Basin and Coachella Valley, reflecting the impact of institutional and structural racism that has created 

unequal pollution burdens and health impacts for different groups (Figure 8-3). 

 

 

 

4 Available online at: 

https://oehha.ca.gov/media/downloads/calenviroscreen/document/calenviroscreen40raceanalysisf2021.pdf.  

https://oehha.ca.gov/media/downloads/calenviroscreen/document/calenviroscreen40raceanalysisf2021.pdf
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FIGURE 8-3 

RACIAL MAKEUP OF EJ AND NON-EJ COMMUNITIES IN THE SOUTH COAST AIR BASIN AND COACHELLA 
VALLEY.  

(RACE/ETHNICITY DATA IS FROM CALENVIROSCREEN 4.0 BASED ON 2015-2019 AMERICAN COMMUNITY SURVEY 5-YEAR 

ESTIMATES FROM THE U.S. CENSUS BUREAU) 

Assembly Bill 617  
The 2022 AQMP is designed to address regional air pollution, however, the South Coast AQMD recognizes 

there is still much work to be done to reduce local exposures within EJ communities. Statewide and the 

South Coast AQMD environmental justice efforts, such as the Assembly Bill 617 (AB 617)5 program, seek 

to collaboratively address environmental challenges in communities that are disproportionately impacted 

by pollution and more vulnerable to the health effects of pollution. AB 617 was signed into California law 

on July 26, 2017, and focused on addressing disproportionate impacts of local air pollution in EJ 

communities. The AB 617 program requires local air districts and California Air Resources Board (CARB) to 

reduce air pollution in disproportionately burdened communities, improve accountability and 

transparency, and promote collaborative partnerships with community stakeholders. AB 617 

communities are designated by CARB, and they specify the plan(s) for the community as either an 

emissions reduction program, air monitoring program, or both. To meet the emissions reduction program 

 

5 California Health and Safety Code, § 44391.2.  
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requirements, the South Coast AQMD works with the communities to develop and implement Community 

Emission Reduction Plans (CERPs). CERPs are specific to each AB 617 community and are intended to 

address air quality related impacts in those communities. Similarly, for the air monitoring program 

requirements, the South Coast AQMD works with the communities to develop and deploy Community Air 

Monitoring Plans (CAMPs). Both the measures associated with the 2022 AQMP and the elements of AB 

617 CERPs will help reduce air pollution in disproportionately impacted areas. More detail on the AB 617 

program can be found onat the South Coast AQMD’s AB 617 Community Air Initiatives webpage.6 To 

date, there are six designated AB 617 communities in the South Coast AQMD jurisdiction, as shown by 

Figure 8-4. The East Los Angeles/Boyle Heights/West Commerce community (ELABHWC), San 

Bernardino/Muscoy community (SBM) and Wilmington/Carson/West Long Beach community (WCWLB) 

were designated in 2018; the Eastern Coachella Valley community (ECV) and Southeast Los Angeles 

community (SELA) were designated in 2019; and the South Los Angeles community (SLA) was designated 

in 2020. 

 

 

6 http://www.aqmd.gov/nav/about/initiatives/environmental-justice/ab617-134. 

http://www.aqmd.gov/nav/about/initiatives/environmental-justice/ab617-134
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FIGURE 8-4 
MAP OF CALENVIROSCREEN 4.0 TOP 25% TRACTSSB 535 DISADVANTAGED COMMUNITIES AND AB 617 

COMMUNITIES WITHIN THE SOUTH COAST AIR BASIN AND COACHELLA VALLEY 

Emissions in Environmental Justice Communities 
As part of the AB 617 program, the South Coast AQMD has developed base and future milestone years 

emission inventories (EIs) of criteria air pollutants (CAPs) and toxic air contaminants (TACs) and provided 

source attribution reports for each community. The base year for each EI is one year prior to the year that 

a community was designated for the AB 617 program and future milestone years are five and ten years 

after expected adoption of the CERP. For more details on EI development and for AB 617 communities 

refer to the technical report.7 

EIs are constantly under improvement to incorporate the latest information on emission sources and EIs 

are developed for each AB 617 community using the most up-to-date information at the time. For 

instance, EIs developed for the 2018-designated communities relied on data from the 2016 AQMP, 

whereas EIs developed for 2019-designated communities incorporated new updates that were consistent 

with revisions to the South Coast AQMD PM2.5 Plan for the 2006 PM2.5 standard. The EI developed for 

the 2020-designated community is consistent with the latest data used in the Draft Final 2022 AQMP.8 

 

7 Source Attribution Methodology Report. Available at: http://www.aqmd.gov/docs/default-source/ab-617-ab-

134/technical-advisory-group/source-attribution-methodology.pdf. 

8 Direct comparison of the EIs included in the CERPs for the various AB 617 communities may lead to distorted 

conclusions due to the different underlying data used in each EI and because baseline and future milestone years 

vary amongst communities. 

http://www.aqmd.gov/docs/default-source/ab-617-ab-134/technical-advisory-group/source-attribution-methodology.pdf
http://www.aqmd.gov/docs/default-source/ab-617-ab-134/technical-advisory-group/source-attribution-methodology.pdf
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This section reevaluates the criteria pollutant emissions for all six AB 617 communities using the most 

recent data from the Draft Final 2022 AQMP for the base year 2018 and for the future year 2037.  

Baseline 2018 Emissions  

Figure 8-5 shows the NOx, VOC (Volatile Organic Compounds) and PM2.5 emissions levels and 

contributions from stationary, areawide, on-road mobile, and off-road mobile sources in the six AB 617 

and EJ communities for the base year 2018. Note that emissions presented in this figure are annual 

average emissions. Because each community varies widely in size and makeup of emission sources, total 

emissions also vary widely. The emissions shown in this section illustrates the relative contribution of 

different source categories in each community. The overwhelming majority of NOx emissions in 2018 are 

from mobile sources throughout the Basin and Coachella Valley. In comparison with the basin average, 

the communities of ELABHWC and SLA have a higher contribution from on-road sources, and in particular, 

from heavy-duty trucks. This is because both those communities have multiple major freeways crossing 

their boundaries. Meanwhile, the communities of SBM, WCWLB, ECV and SELA show higher contribution 

from off-road sources due to large contributions from trains, and industrial and commercial off-road 

equipment and for WCWLB, ships. SELA and WCWLB include many industrial facilities, and WCWLB also 

includes large oil and gas, and petrochemical facilities, which leads to a higher contribution from 

stationary sources in these communities. Disadvantaged communities tend to concentrate along heavy-

duty transport corridors, and as a result, the contribution from on-road NOx in EJ communities is larger 

than the overall contribution in the Basin. 

For 2018 VOC emissions, the largest contributor in the basin is area-wide sources, which are largely 

composed of emissions from consumer products such as hair sprays and cleaning products. Other 

significant sources include gasoline-powered on-road and off-road vehicles, and various industrial 

processing involving petroleum and solvent products. Most communities have a composition of VOC 

sources that is similar to the overall distribution in the basin. In WCWLB, there is a significant source of 

VOCs from ships and commercial harbor craft in the off-road category, and there are also large refineries 

that contribute a much larger percentage from stationary sources. In SELA there are also petrochemical 

industries that contribute to an overall higher percentage of VOC emissions from stationary sources 

compared to the overall breakdown in the Basin. 

For 2018 PM2.5 emissions, the largest contributor in the basin is from area-wide sources. In particular, 

road dust and commercial cooking are the largest contributors. SLA has a similar distribution of sources 

as in the basin. In the communities of WCWLB and SELA, there are many industrial facilities, which leads 

to stationary sources contributing a large fraction of total PM2.5 emissions. The community of ELABHWC 

is crossed by major freeways, which results in a larger contribution from on-road sources. The community 

of SBM has slightly higher contribution from road dust than the overall basin average, whereas the 

community of ECV and the whole Coachella Valley have a significant source of PM2.5 from construction 

and demolition that contributes to a larger fraction of PM2.5 from area-wide sources. 
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(SBM); WCWLB - WILMINGTON/CARSON/WEST LONG BEACH COMMUNITY; ECV - THE EASTERN COACHELLA VALLEY 

COMMUNITY; SELA - SOUTHEAST LOS ANGELES COMMUNITY (SELA); AND SLA - SOUTH LOS ANGELES COMMUNITY) 

Future Emissions 

Figure 8-6 shows the NOx, VOC and PM2.5 emissions levels and relative contributions from stationary, 

areawide, and on- and off-road mobile sources in the six AB 617 communities and EJ areas for 2037. 

Significant NOx emission reductions are projected for all areas due to the implementation of South Coast 

AQMD and CARB regulations and programs. Emissions from on-road sources are projected to be subject 

to the largest reductions. Also, emissions from stationary sources in the RECLAIM program are expected 

to decline. Emissions from off-road equipment are also expected to decline, except for trains. As a result, 

the overall contribution of on-road sources diminishes with respect to the other sources, and off-road 

sources become the major contributor to NOx emissions in the future throughout the Basin and in many 

AB 617 communities. Communities with large contributions from trains and switchyards, like ELABHWC, 

SBM and SELA are projected to experience the largest increases in contributions from off-road sources. 

VOC emissions are projected to decrease throughout the South Coast Air Basin to a significantly lesser 

extent than NOx emissions. This is because consumer products, which are the largest contributor to VOC 

emissions, are not currently largely regulated, and VOC emissions from areawide sources increase due to 

growth in population and industrial activity. As a result, the contribution of areawide sources increases 

with respect to the other sources. On the other hand, vehicle regulations and turnover to cleaner vehicles 

will drive the decrease in the contribution from on-road sources. 

Future PM2.5 emissions in the Basin and most AB 617 communities are projected to see little change in 

the future. Sources like commercial cooking and road dust are expected to increase over time as the 

population grows, whereas emissions from mobile sources are projected to decline slightly due to cleaner 

vehicles. In the case of the Coachella Valley and the ECV AB 617 community, projections indicate an 

increase in the PM2.5 emissions from construction and demolition, which will increase the contribution 

of areawide sources to overall PM2.5 emissions in that region. The 2022 AQMP includes control measures 

aiming to reduce NOx from various emission sources. As NOx is a significant precursor of PM2.5, NOx 

reductions are expected to result in a decrease in PM2.5 levels in the region.  
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(SBM); WCWLB - WILMINGTON/CARSON/WEST LONG BEACH COMMUNITY; ECV - THE EASTERN COACHELLA VALLEY 

COMMUNITY; SELA - SOUTHEAST LOS ANGELES COMMUNITY (SELA); AND SLA - SOUTH LOS ANGELES COMMUNITY) 

Air Quality in Environmental Justice Communities  
The impacts of air pollution are not distributed equitably throughout the South Coast AQMD jurisdiction, 

with some communities bearing much higher air pollution burdens. In this section, results from the 

recently released CalEnviroScreen 4.0 are used to show the distribution of air pollution across the South 

Coast Air Basin and Coachella Valley. Ambient ozone and PM2.5 concentrations make up two of the 13 

pollution burden indicators included in CalEnviroScreen 4.0. Figures 8-7 and 8-8 show the distribution of 

estimated ozone and PM2.5 concentrations in EJ and non-EJ communities in the South Coast Air Basin and 

Coachella Valley. As described in the CalEnviroScreen 4.0 report, average annual PM2.5 concentrations in 

each census tract were calculated using 2015-2017 ambient air monitoring data combined with satellite 

observations. While estimated annual average PM2.5 concentrations span a wide range of concentrations 

in EJ and non-EJ communities, PM2.5 concentrations are generally higher in EJ communities in the South 

Coast Air Basin. Overall PM2.5 concentrations are lower in the Coachella Valley, but concentrations are 

also higher in EJ communities compared to other areas within the Coachella Valley. The observed 

disparities in both air basins are likely driven by local sources of directly emitted PM2.5 such as freeways 

and industrial facilities, that tend to be concentrated in disadvantaged communities. These sources also 

contribute to higher levels of diesel particulate matter, a powerful air toxic, in EJ communities.  

Average daily maximum 8-hour ozone concentrations from May to October (i.e., peak ozone season) were 

estimated using 2017-2019 ambient air monitoring data. As shown in Figures 8-7 and 8-8, ozone 

concentration distributions are broadly similar between EJ and non-EJ communities in both the South 

Coast Air Basin and Coachella Valley. Since ozone is a secondary pollutant that forms downwind of 

precursor emission sources, local variability in ozone concentration is more muted compared to directly 

emitted pollutants. The lower median summer ozone concentration in EJ communities in the Basin is 

driven by the geographic distribution of EJ communities. In the Basin, the highest ozone concentrations 

are observed in the Inland Empire as sea breezes push NOx and VOC emissions inland from major urban 

source areas. Since EJ communities are highly concentrated in Los Angeles County, the lower median 

reflects generally lower ozone concentrations in areas closer to the coast. 
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FIGURE 8-7 
ESTIMATED ANNUAL AVERAGE PM2.5 AND AVERAGE SUMMER (MAY-OCTOBER) DAILY 8-HOUR 
MAXIMUM CONCENTRATIONS IN EJ AND NON-EJ COMMUNITIES IN THE SOUTH COAST AIR BASIN  

(BASIN CENSUS TRACTS WERE DIVIDED INTO NON-EJ AND EJ GROUPS BASED ON CALENVIROSCREEN 4.0 SCORES, WITH EJ 

COMMUNITIES DEFINED AS TRACTS WITH SCORES IN THE TOP 25% STATEWIDE AND NON-EJ COMMUNITIES AS TRACTS WITH 

SCORES IN THE BOTTOM 75%.THE DEFINITION OF DISADVANTAGED COMMUNITIES UNDER SB 535. BOXES INDICATE THE 

INTERQUARTILE RANGE (25TH TO 75TH PERCENTILE CONCENTRATIONS) AND BOLD LINE INDICATES THE MEDIAN 

CONCENTRATION (50TH PERCENTILE). DASHED WHISKERS INDICATE THE FULL RANGE OF ESTIMATED CONCENTRATIONS FOR 

ALL TRACTS IN EACH GROUP. PM2.5 AND OZONE CONCENTRATION DATA WERE RETRIEVED FROM CALENVIROSCREEN 4.0. 
FULL DETAILS ON DATA AND CALCULATIONS CAN BE FOUND IN THE CALENVIROSCREEN 4.0 REPORT.) 
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FIGURE 8-8 
ESTIMATED ANNUAL AVERAGE PM2.5 AND AVERAGE SUMMER (MAY-OCTOBER) DAILY 8-HOUR 

MAXIMUM CONCENTRATIONS IN EJ AND NON-EJ COMMUNITIES IN THE COACHELLA VALLEY 
(SAME AS ABOVE FIGURE FOR COACHELLA VALLEY CENSUS TRACTS. COACHELLA VALLEY IS DEFINED HERE AS THE PORTION OF 

THE SALTON SEA AIR BASIN WITHIN THE SOUTH COAST AQMD JURISDICTION.) 
 

Figure 8-9 shows estimated annual average PM2.5 concentrations and average summer ozone 

concentrations in the six communities in the South Coast AQMD jurisdiction that have been designated 

as AB 617 communities as of early 2022. It is important to note that PM2.5 and ozone represent only two 

of the many air pollution challenges that these communities face. All six communities contain census 

tracts that rank in the CalEnviroScreen 4.0 top 25 percent most impacted tracts across California. 

Estimated PM2.5 concentrations for the five communities in the Basin are near or above the median 

concentration of all Basin tracts. The estimated annual PM2.5 concentration in the Eastern Coachella 

Valley (ECV) community is also elevated compared to the median concentration in the Coachella Valley. 

Summer ozone concentrations in the four Los Angeles County AB 617 communities are near or below the 

Basin median, while the summer ozone concentration in the San Bernardino/Muscoy community is 

significantly higher than the Basin median. This pattern again reflects the high ozone concentrations in 

inland areas driven by transport of the pollutants that form ozone from the Los Angeles area. The 

estimated summer ozone concentration in ECV is similar to the median Coachella Valley concentration. 
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FIGURE 8-9 
ESTIMATED ANNUAL AVERAGE PM2.5 AND AVERAGE SUMMER (MAY-OCTOBER) DAILY 8-HOUR 

MAXIMUM CONCENTRATIONS IN SOUTH COAST AQMD AB 617 COMMUNITIES 
(COMMUNITIES INCLUDE EAST LOS ANGELES/BOYLE HEIGHTS/WEST COMMERCE (ELABHWC), SOUTHEAST LOS ANGELES 

(SELA), SOUTH LOS ANGELES (SLA), WILMINGTON/CARSON/WEST LONG BEACH (WCWLB), SAN BERNARDINO/MUSCOY 

(SBM), AND EASTERN COACHELLA VALLEY (ECV). BARS REPRESENT THE MAXIMUM CONCENTRATION OF ALL CENSUS 

TRACTS WITHIN COMMUNITY BOUNDARIES FROM CALENVIROSCREEN 4.0 DATA. DASHED LINES INDICATE MEDIAN 

CONCENTRATIONS FOR ALL TRACTS IN THE SOUTH COAST AIR BASIN AND COACHELLA VALLEY.) 
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Exposure to air toxics is also an important driver of health risks in AB 617 communities. The Multiple Air 

Toxics Exposure Study V (MATES V)9 found a substantial decrease in estimated cancer risk in each of the 

AB 617 communities from 2012 to 2018.10 Since there are generally more sources of air toxics in or near 

EJ communities, such as in the AB 617 communities, the cancer risks in these communities are higher than 

the basin average. The ECV community cancer risk is higher than the average risk due to air pollution for 

the entire Coachella Valley. All the other AB 617 communities are in the South Coast Air Basin and have 

higher cancer risks than the average for the South Coast Air Basin. In general, the highest concentrations 

of cancer-causing pollutants, such as diesel particulates, are found near the source of these pollutants.  

8-Hour Ozone Attainment in AB 617 and Environmental 

Justice Communities  
Air quality simulations to demonstrate future attainment of the ozone standard are an integral part of the 

planning process to achieve clean air. These simulations estimate the impact of reduced emissions on 

ozone levels. Table 8-1 summarizes the results of the ozone simulations in each of the South Coast 

AQMD’s AB 617 communities. Because regulatory ozone monitors are not located in all communities, this 

analysis employed the unmonitored area analysis described in Appendix V. The future ozone design values 

correspond to the maximum value predicted within each community. In this analysis, the “Community 

Boundaries” were used, and attainment of the 2015 8-hour ozone standard was demonstrated in all AB 

617 communities. 

Table 8-2 summarizes the results of the ozone simulations in environmental justice communities, defined 

as CalEnviroScreen 4.0 census tracts greater than or equal to the 75th percentile (the top 25 percent). 

which correspond to the disadvantaged communities as defined by SB 535. The future ozone design values 

correspond to the maximum predicted value across all census tracts within the South Coast AQMD’s 

jurisdiction. Attainment of the 2015 8-hour ozone standard was demonstrated in all environmental justice 

communities. 

 

 

9 http://www.aqmd.gov/home/air-quality/air-quality-studies/health-studies/mates-v. 

10 http://www.aqmd.gov/docs/default-source/planning/mates-v/mates-v-final-report-9-24-21.pdf?sfvrsn=6.  

http://www.aqmd.gov/home/air-quality/air-quality-studies/health-studies/mates-v
http://www.aqmd.gov/docs/default-source/planning/mates-v/mates-v-final-report-9-24-21.pdf?sfvrsn=6
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TABLE 8-1 

MODEL-PREDICTED 8-HOUR OZONE DESIGN VALUES (PPB) IN THE SOUTH COAST AQMD’S AB 617 

COMMUNITIES 

 

TABLE 8-2 

MODEL-PREDICTED 8-HOUR OZONE DESIGN VALUES (PPB) IN ENVIRONMENTAL JUSTICE 

COMMUNITIES 

 

Environmental Justice Advisory Group  
The South Coast AQMD Governing Board established an Ethnic Community Advisory Council on 

September 7, 1990, to serve as an advisory body to the Governing Board with specialized expertise on the 

impact of air quality issues on the ethnic communities in the South Coast Air Basin. ECAC contributed to 

building a strong foundation for the South Coast AQMD’s environmental justice efforts through internal 

and external initiatives. Some notable accomplishments include the School Site Selection Guidance, 

publication of emissions data online, community “Smoke School” trainings and Air Quality Institutes, 

webcasting Governing Board meetings, and other enhancements to increase transparency and 

accessibility to the community.   

In 2008, the Administrative Committee recommended that this group be restructured into an 

Environmental Justice Advisory Group (EJAG), with a focus on air quality and environmental justice issues 

in the area served by the South Coast AQMD. The mission of EJAG is to advise and assist the South Coast 

Community 2037 Baseline 2037 Controlled 

Wilmington/West Long Beach/Carson 64.262.4 56.057.7 

San Bernardino/Muscoy 99.295.5 65.968.6 

East LA/Boyle Heights/West 
Commerce 

78.274.6 65.664.0 

Eastern Coachella Valley 78.776.2 66.568.6 

South Los Angeles 70.469.6 61.962.6 

Southeast Los Angeles 71.669.1 61.562.0 

Community 2037 Baseline 2037 Controlled 

All Environmental Justice 99.297.4 69.98 
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AQMD in protecting and improving public health in the South Coast AQMD's most impacted communities 

through the reduction and prevention of air pollution. The goals of the EJAG are to: 

• Advise the South Coast AQMD on issues related to environmental justice; 

• Create and sustain a positive and productive relationship between the South Coast AQMD 

and community members; 

• Better inform the South Coast AQMD about environmental justice issues; and 

• Assure that the South Coast AQMD makes meaningful and continuous progress toward the 

achievement of environmental justice through its decisions and activities. 

On May 1, 2009 the South Coast Governing Board amended the EJAG charter to increase membership 

from 20 members to 30 members. EJAG includes an ethnically and geographically diverse membership, 

with at least two members from each county and representatives from the most highly impacted 

communities within the South Coast AQMD’s jurisdiction. EJAG meetings are held bi-monthly to quarterly. 

Incentives and Funding in Environmental Justice 

Communities 
Incentives and funding will continue to be a critical component in implementing the control strategies in 

the 2022 AQMP. Given the needed transformation to zero emission technologies across all emission 

sources, regulations alone will not be sufficient to achieve the magnitude of emission reduction needed. 

Significant public and private investments and continued innovation and technology advancement will be 

required to accelerate the deployment of advanced zero emission and cleaner technologies and 

associated fueling infrastructure.  

Incentive funding can be used to subsidize low-emitting or zero emission equipment purchases and help 

promote deployment of clean technologies for both stationary and mobile sources. For mobile sources, 

incentive funds can facilitate the replacement of older, high-emitting vehicles and equipment with the 

cleanest vehicles and equipment commercially available. The South Coast AQMD has been implementing 

a number of incentive programs to accelerate the deployment of clean technologies with a particular 

emphasis on benefits to EJ communities. For example, under the Lower-Emission School Bus Program, the 

Carl Moyer Program and other diesel mitigation programs, not less than 50 percent of the funds 

appropriated are expended in a manner that directly reduces air contaminants and/or associated public 

health risks in disadvantaged and low-income communities. In implementing existing incentive programs 

and for the development of future programs, the South Coast AQMD will continue to prioritize incentive 

funding in EJ areas and seek opportunities to expand funding to benefit the most disadvantaged 

communities.  

For stationary sources, incentives can help promote the transformation to zero emission technologies for 

small commercial and residential combustion sources such as water heaters and furnaces. Incentive 

programs will be of particular importance for measures regarding zero emission buildings electrification. 

Programs to change out gas appliances, heaters and boilers may be cost-effective, but not necessarily 

affordable. First, there is the cost of replacing the appliances themselves – which would not be 

insignificant for many smaller businesses or residential households. Second, many buildings will likely 
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need additional electrical panel upgrades and other infrastructure to support the increased electrical load 

needed to power the replacement appliances. These infrastructure upgrades can be far more costly than 

the cost of replacing gas appliances. These issues are further magnified in economically disadvantaged 

communities, where switching from gas to electrical appliances may be cost-prohibitive unless a 

substantial portion of those costs are covered by other programs.  

Existing rebate programs, such as the South Coast AQMD’s Clear Air Furnace program, funded by Rule 

1111 mitigation fees, provides rebates to those installing a residential electric heat pump to replace a 

natural gas furnace. In addition, a specific percentage of the funding was dedicated to those applying from 

a disadvantaged community. This program can be further funded to enhance the existing rebate program 

or expanded to include other building appliances such as water heaters. In addition, partnerships with 

other organizations, such as Technology and Equipment for Clean Heating (TECH) Clean California or 

Southern California Edison, with similar programs and directives could assist in providing more rebate 

money to further incentivize early deployment of cleaner technologies. Therefore, evaluating funding 

needs and sourcing funding to support control measures associated with zero emission building 

electrificationmeasures will be critical. But a much larger issue will be structuring incentive/rebate 

programs in a way that is equitable and does not leave economically disadvantaged communities behind. 

Stationary source control measures for the R-CMB series, C-CMB series, and ECC-03 target emission 

reductions from residential and commercial buildings and include incentive components as part of the 

proposed control approach. Among control measures R-CMB-01, R-CMB-02, R-CMB-04, C-CMB-01 and C-

CMB-02, a mitigation fee will be considered where appropriate. The mitigation fee collected would be 

utilized as incentives to accelerate the adoption of zero emission units or utilized to assist in panel 

upgrades or infrastructure at residences in disadvantaged communities. In developing these incentive 

programs, the South Coast AQMD will seek community input and also evaluate ways to prioritize 

distribution of funding to benefit the most disadvantaged communities. The South Coast AQMD will 

ensure that environmental justice areas are able to access advanced technologies and also benefit from 

the transition to zero emission technologies. 

 



 

 

• The 2022 AQMP development process has been a multi-agency 

effort, including the South Coast AQMD, CARB, SCAG, and the 

U.S. EPA. 

• The 2022 AQMP was developed through a robust and 

transparent process. Specific outreach efforts included: 

▪ Convening the 2022 AQMP Advisory Group and a Scientific, 

Technical, and Modeling Peer Review group; 

▪ Establishing six specialized working group meetings to 

address specific topics of interest within the draft AQMP; 

▪ Holding a Control Measures Workshop; 

▪ Holding regional public workshops and hearings; 

▪ Convening an Advisory Council for additional peer review; 

and 

▪ Release of White Paperspolicy briefs to provide additional 

information on key topics in the 2022 AQMP. 

• Stakeholders for the 2022 AQMP include community members, 

businesses, trade associations, environmental organizations, 

health advocates, academia and local, regional, state, and 

federal government entities. 
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Introduction  
The development of the Draft Final 2022 Air Quality management Management Plan (AQMP or Plan) has 

been a regional multi-agency effort including South Coast Air Quality Management District (South Coast 

AQMD), California Air Resources Board (CARB), Southern California Association of Governments (SCAG), 

the United States Environmental Protection Agency (U.S. EPA), and other entities. Staff also conducted 

robust public outreach efforts to engage the public and interested stakeholders, solicit feedback, and 

ensure transparency in the development of the Plan. The following describes specific outreach activities 

conducted by staff regarding the Draft Final 2022 AQMP. 

Outreach Program 
Government agencies like the South Coast 

AQMD must create an accurate public 

record of how they conduct the public's 

business. The 2022 AQMP outreach 

program approach aims to achieve multiple 

goals including ensuring greater 

transparency in the process, reaching a 

broader and more diverse audience, 

facilitating participation and engagement, 

and developing partnerships with 

stakeholder groups. The outreach program 

has been designed to inform the policy 

discussion by helping to ensure that all 

stakeholders have access to a common set 

of facts. Public awareness of the State and 

federal Federal requirements and having 

appropriate background information are 

vital to engage in meaningful dialogue on 

the AQMP. The clean air goals in the 2022 

AQMP will not be achieved solely by the 

actions of the South Coast AQMD. The 

proposed control strategy will require participation from affected businesses, local communities, and 

multiple government agencies. It is therefore critical to inform and engage a wide range of stakeholders 

on the goals, requirements, approach, and potential impacts of the 2022 AQMP. Stakeholders for the 2022 

AQMP include community members, businesses, labor associations, trade associations, environmental 

organizations, health advocates, academia, and local, regional, state, and federal government entities. 

Table 9-1 lists specific stakeholder groups participating in the AQMP process. Meetings with specific 

stakeholder groups have been and will continue to be held to communicate the purpose and scope of the 

2022 AQMP, discuss the concerns of the representatives, solicit recommendations for inclusion in the 

2022 AQMP, and gather further outreach suggestions. 

Goals of 2022 
AQMP Outreach 

Program

• Protect Public Health

• Promote Sustainable    
Economic Development

• Provide Environmental 
Equity
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TABLE 9-1 

STAKEHOLDERS PARTICIPATING IN OUTREACH EFFORTS 

Stakeholder Category 2022 AQMP 

Public Agencies  • CARB 

• California Energy Commission 

• California Independent System Operator (ISO) 

• California Department of Resources Recycling and 

Recovery (CalRecycle) 

• U.S. EPA 

• U.S. Department of Transportation 

• U.S. Department of Energy 

Local/Regional Government • Council of Government/Associated Governments 

• SCAG 

• Transportation Commissions 

• Local Planning Departments 

• Building and Fire Departments 

• Tribal Governments 

• Local Cities 

Special Districts • School Districts 

• Sanitation Districts 

• Water/Power Districts 

Health Advocates • Medical Practitioners 

• Health Researchers 

• Health Providers 

\ Community/Health/Environmental 

Groups 

• Public Health Departments/Associations 

• Environmental Justice Organizations 

• Environmental Advocacy Groups 

• Faith-bBased Organizations 

• Labor Organizations  

Academia • Universities 

• National Laboratories  

General Public • Residents 

• Students 

• Interested Parties 
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TABLE 9-1 (CONTINUED) 

STAKEHOLDERS PARTICIPATING IN OUTREACH EFFORTS 

Stakeholder Category 2022 AQMP 

Business • Energy Industry (Electricity, Petroleum Production and 

Refining, Natural Gas, Biofuels, Renewables, etc.) 

• Green Technologies 

• Goods Movement and Logistics (Warehousing, Trucking, 

Railroads, Ports/Shipping/Freight) 

• Dairy Operations 

• Printing/Coating Industry 

• Airport/Airline Operations 

• Engine Manufacturers 

• After-tTreatment Technologies 

• Building and Construction Industry/Realtors 

• Chambers of Commerce/Business Councils 

• Trade Associations 

• Small Businesses 

 

Interested stakeholders were notified in advance of all Advisory Group meetings, working group meetings, 

workshops, hearings, and were invited to participate in various activities designed to assist in enhancing 

communication and development of the 2022 AQMP. Outreach methods include presenting updates at 

regional councils of government (COGs) meetings, participation at conferences and seminars, face-to-face 

meetings as requested, and virtual meetings. In addition to meetings with specific stakeholders, topical 

workshops and focus groups have been held to address specific AQMP-related topics such as economics, 

incentives, energy, employment impacts, health benefits, modeling issues, climate/energy, 

transportation, environmental justice, specific control measures, and goods movement. A variety of 

formats and communication methods were utilized as part of the outreach program. The formats used 

for specific activities were tailored to the particular audience or venue where information was being 

presented and discussed. A Control Measures Workshop was also presented virtually to provide an 

overview of the control measures and strategies being developed for the 2022 AQMP and to solicit input 

from all stakeholders on control strategies. Due to the COVID-19 pandemic and pursuant to California 

Governor’s Executive Orders N-25-20 and N-29-20 and Assembly Bill (AB) 361, South Coast AQMD 

Advisory Group meetings were conducted via video conferencing and by telephone. Upcoming regional 

workshops, regional hearings, and South Coast AQMD’s Governing Board (Board) meetings are 

anticipated to be hybrid format until further changes are introduced.  

Advisory Group Meetings 

Staff convened the 2022 AQMP Advisory Group to provide feedback and recommendations on the 

development of the Plan, including development of policy and control strategies. The Advisory Group 

represents a diverse cross section of stakeholders, such as large and small businesses, labor associations, 

government agencies, environmental and community groups, and academia. The AQMP Advisory Group 
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reviews the overall aspects of a draft air quality management plan and makes recommendations 

concerning emissions inventories, modeling, control measures, and socioeconomic impacts, including: 

• Review and provide comments on: (a) studies relevant to advancing scientific and technical 

knowledge in support of AQMP preparation; (b) emissions inventory development and modeling 

approaches; (c) the development of new and revised control measures, including on-and off-road 

mobile sources; and (d) socioeconomic data and evaluations; 

• Foster coordinated approaches toward overall attainment strategies; and 

• Assist in resolving key technical issues. 

In addition, a Scientific, Technical, and Modeling Peer Review (STMPR) Advisory Group convened to make 

recommendations on air quality modeling, emissions inventory, and socioeconomic modeling and 

analysis. Both Advisory Groups met periodically, sometimes monthly, throughout the AQMP development 

process and those meetings have been open to the public. Table 9-2 lists the schedule for the Advisory 

Groups Meetings for the 2022 AQMP.  

TABLE 9-2 

ADVISORY GROUP MEETING SCHEDULE FOR 2022 AQMP 

Date Organization 

10/19/2019 AQMP Advisory Group Meeting 

11/21/2019 AQMP Advisory Group Meeting 

4/16/2020 AQMP Advisory Group Meeting 

9/3/2020 AQMP Advisory Group Meeting 

1/27/2021 STMPR Advisory Group Meeting 

2/3/2021 AQMP Advisory Group Meeting 

5/18/2021 AQMP Advisory Group Meeting 

8/19/2021 STMPR Advisory Group Meeting 

8/27/2021 AQMP Advisory Group Meeting 

11/4/2021 STMPR Advisory Group Meeting 

11/9/2021 AQMP Advisory Group Meeting 

1/28/2022 AQMP Advisory Group Meeting 

3/16/2022 STMPR Advisory Group Meeting 

3/24/2022 AQMP Advisory Group Meeting 

5/31/2022 STMPR Advisory Group Meeting 
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Date Organization 

10/5/2022 Joint Meeting of the Advisory Council and STMPR Advisory Group 

Working Group Meetings 

The South Coast AQMD established six specialized Working Groups which are open to all interested parties 

to support the development of the 2022 AQMP, shown in Figure 9-1.  

 

FIGURE 9-1 

SOUTH COAST AQMD WORKING GROUPS FOR 2022 AQMP 

 

The Working Groups include one stationary source Working Group (Residential and Commercial Buildings) 

and five mobile source Working Groups (Aircraft, Ocean-Going Vessels, Construction and Industrial 

Equipment, Heavy-Duty Trucks, and Zero Emissions Infrastructure). These Working Groups conducted 

several in-depth public meetings throughout the AQMP development process in order to facilitate more 

specialized discussions. The Residential and Commercial Buildings Working Group has been developed to 

explore measures to further reduce NOx emissions from residential and commercial appliances through 

replacement with zero emissions and low NOx appliances. The five Mmobile Ssource Working Groups 

focused on development of various mobile source measures outside of South Coast AQMD’s jurisdiction 

that require coordination with CARB and the U.S. EPA. Table 9-3 lists the schedule for the Wworking 

Ggroup Mmeetings for the 2022 AQMP. 
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TABLE 9-3 

WORKING GROUP MEETING SCHEDULE FOR 2022 AQMP 

Date Organization 

12/11/2020 Mobile Source Working Group  

12/17/2020 Residential and Commercial Buildings Working Group Meeting 

1/26/2021 Mobile Source Working Group for Heavy-Duty Trucks Meeting 

1/27/2021 Mobile Source Working Group for Industrial Equipment Meeting 

2/3/2021 Mobile Source Working Group for Ocean-Going Vessels Meeting 

2/4/2021 Mobile Source Working Group for Aircraft Meeting 

2/26/2021 Residential and Commercial Buildings Working Group Meeting 

3/24/2021 Mobile Source Working Group for Heavy-Duty Trucks Meeting 

4/1/2021 Mobile Source Working Group for Ocean-Going Vessels Meeting 

4/6/2021 Mobile Source Working Group for Aircraft Meeting 

4/7/2021 Mobile Source Working Group for Construction and Industrial Equipment Meeting 

5/6/2021 Residential and Commercial Buildings Working Group Meeting 

6/2/2021 Mobile Source Working Group for Ocean-Going Vessels Meeting 

6/3/2021 Mobile Source Working Group for Heavy-Duty Trucks Meeting 

6/8/2021 Mobile Source Working Group for Aircraft Meeting 

6/15/2021 Mobile Source Working Group for Construction and Industrial Equipment Meeting 

6/17/2021 Residential and Commercial Buildings Working Group Meeting 

8/18/2021 Mobile Source Working Group for Aircraft Meeting 

8/24/2021 Mobile Source Working Group for Ocean-Going Vessels Meeting 

9/9/2021 Residential and Commercial Buildings Working Group Meeting 

9/24/2021 Mobile Source Working Group for Zero Emissions Infrastructure 

2/4/2022 Mobile Source Working Group for Zero Emissions Infrastructure 
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Control Measures Workshop 

Staff held a Control Measures Workshop on November 10, 2021 to provide an overview of the control 

measures and strategies being developed/considered for the 2022 AQMP and to solicit input from all 

stakeholders on control strategies. The South Coast AQMD proposes a total of 48 control measures for 

the 2022 AQMP. Thirty control measures target stationary sources and are categorized into NOx control 

measures, co-benefits from climate and energy programs, limited strategic volatile organic compound 

(VOC) measures, and other measures. The NOx measures are further grouped by residential combustion, 

commercial equipment, and large equipment. Many control measures focus on widespread deployment 

of zero emissions and low NOx technologies through a combination of regulatory approaches and 

incentives, and will require technology assessments to better understand where and when zero emissions 

and low NOx technologies can be implemented. The remaining 18 control measures target mobile sources. 

They are facility-based mobile source measures, emissions reductions from incentive programs, and 

partnerships with local, state, federal, and international entities. The 2022 AQMP includes measures 

identified in CARB’s draft 2022 State Strategy for the State Implementation Plan (2022 State SIP Strategy) 

and SCAG’s transportation control measures.  

White PapersPolicy Briefs 

The South Coast AQMD staff prepared five policy briefs white papers to provide policy background 

information supporting adoption and implementation of the 2022 AQMPtechnical background, a policy 

framework for the 2022 AQMP, and better integration of major planning issues such as air quality, 

transportation, infrastructure, climate, energy, and business considerations. These white paperspolicy 

briefs were intended to assist the public, stakeholders, and the South Coast AQMD staff to better 

understand important facts and policies related to the development of the 2022 AQMP and were are 

expected to be released in May 2022on June 9, 2022. The policy briefs were revised to reflect the 

emissions inventory and updated attainment demonstration included in the Revised Draft 2022 AQMP. 

The five white paperspolicy briefs focus on the following key topics of the 2022 AQMP: 

• Black Box Measures, 

• Climate Change and Decarbonization,; and 

• Federal Approach (Ocean-Going Vessels, Aircraft, Locomotives, Heavy-Duty Vehicles),; 

• Buildings- Affordability; 

• Infrastructure-Energy Outlook, and 

• Residential and Commercial Building Appliances. 

South Coast AQMD Governing Board Meetings 

Before South Coast AQMD makes decisions that affect local residents and businesses, ideas and 

comments from the public must be considered. The opportunity to comment begins weeks prior in to 

public workshops and ends with a public hearing by the South Coast AQMD Governing Board, where the 

Governing Board may vote to adopt a rule or plan as proposed or with changes. Anyone can may testify 

or present written comments. Holding public workshops, recording oral and written comments, 

responding to those comments, publishing proposed rules and related reports, holding public hearings 
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and voting publicly are all based on set procedures. Documenting the process is necessary to ensure public 

participation, fairness, and an accurate account to which interested parties can refer to in the future. The 

Governing Board usually meets at the South Coast AQMD's Diamond Bar headquarters on the first Friday 

of each month. However, due to COVID-19 and pursuant to Assembly Bill (AB) 361, many meetings were 

conducted via video conferencing and by telephone. In addition, select members from the South Coast 

AQMD Governing Board are also members of the Mobile Source and Stationary Source Committees that 

partake in decision-making influential to 2022 AQMP development. South Coast AQMD plans to released 

the final Ddraft Final of the2022 AQMP for Board consideration in summer on November 23, 2022, to be 

incorporated into the 2015 8-hour 70 ppb ozone standard State Implementation Plans due to the U.S. EPA 

in 2022early 2023. Table 9-4 lists the schedule for the South Coast AQMD Governing Board, Mobile Source 

Committee, Stationary Source Committee, and all other AQMP-related meetings.  

TABLE 9-4 

SOUTH COAST AQMD AQMP-RELATEDGOVERNING BOARD ACTIVITIES SCHEDULE FOR 2022 AQMP 

Date Organization 

4/8/2020 
South Coast AQMD Public Consultation Meeting of Reasonably Available Control 

Technology Demonstration of 2015 8-hour Ozone NAAQS 

6/5/2020 
South Coast AQMD Public Hearing on Reasonably Available Control Technology 

Demonstration and Emissions Statement Certification of 2015 8-hour Ozone NAAQS 

6/4/2021 
South Coast AQMD Public Hearing for Certification of Nonattainment New Source 

Review (NSR) and Clean Fuels for Boilers Certification 

11/10/2021 Control Measures Workshop 

1/21/2022 South Coast AQMD Mobile Source Committee 

1/21/2022 South Coast AQMD Stationary Source Committee 

2/18/2022 South Coast AQMD Mobile Source Committee 

2/18/2022 South Coast AQMD Stationary Source Committee 

3/4/2022 South Coast AQMD Governing Board Meeting 

3/18/2022 South Coast AQMD Mobile Source Committee 

3/18/2022 South Coast AQMD Stationary Source Committee 

4/15/2022 South Coast AQMD Mobile Source Committee 

4/15/2022 South Coast AQMD Stationary Source Committee 

5/12/2022 Special Meeting of the South Coast AQMD Governing Board- Retreat 

5/13/2022 Special Meeting of the South Coast AQMD Governing Board- Retreat 

8/5/2022 
Status update on Draft 2022 AQMP development to South Coast AQMD Governing 

Board 

9/16/2022 South Coast AQMD Mobile Source Committee 

10/7/2022  Status update on Revised Draft 2022 AQMP development to South Coast AQMD 

Governing Board and Set Hearing 
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Date Organization 

12/2/2022   South Coast AQMD Governing Board Consideration of Draft Final AQMP 

Regional Public Workshops/Regional Public Hearings 

Public workshops and public consultation meetings are held prior to taking a proposed new or amended 

rule or other significant action to the South Coast Governing Board for consideration to obtain feedback 

from the affected businesses and the public. Public workshops held weeks before the South Coast AQMD 

Governing Board meetings provide thean opportunity to learn about the proposed rules and major 

policies. Written reports on rules or policies are also available before Board meetings. Several Three 

Rregional Ppublic Wworkshops are beingwere held for the 2022 AQMP in May 2022, shown in Table 9-5. 

Public hearings are also held to allow public input before Governing Board members vote on new rules, 

rule amendments, or plans. Regional Ppublic Hhearings for the 2022 AQMP are were heldtentatively 

scheduled in August October 2022, shown in Table 9-6. Meeting materials for the public workshops and 

regional public hearings were translated to Spanish and each had one meeting that featured live Spanish 

translation. 

TABLE 9-5 

SOUTH COAST AQMD PUBLIC WORKSHOP SCHEDULE FOR 2022 AQMP 

Date Organization 

5/25/2022 2022 AQMP Regional Public Workshop and CEQA Scoping Meeting #1  

5/25/2022 2022 AQMP Regional Public Workshop and CEQA Scoping Meeting #2 

5/26/2022 2022 AQMP Regional Public Workshop and CEQA Scoping Meeting for Coachella Valley 
 

 

TABLE 9-6 

SOUTH COAST AQMD PUBLIC HEARINGS SCHEDULE FOR 2022 AQMP  

Date Organization 

10/12/2022 2022 AQMP Regional Public Hearing - Los Angeles County 

10/12/2022 2022 AQMP Regional Public Hearing - San Bernardino County 

10/18/2022 2022 AQMP Regional Public Hearing - Coachella Valley 

10/19/2022 2022 AQMP Regional Public Hearing - Orange County 

10/20/2022 2022 AQMP Regional Public Hearing - Riverside County 
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Advisory Council  

In addition to the feedback provided by the 2022 AQMP Advisory Group and the STMPR Advisory Group, 

the South Coast AQMD staff sought additional expert peer review of specific 2022 AQMP components. 

California Health and Safety Code §40471(b) requires an Advisory Council, appointed by the South Coast 

AQMD Governing Board and Board Advisory Groups, to undertake peer review of the Health Effects report 

in Appendix I of the 2022 AQMP. The mission of the Advisory Council is to review and provide comments 

on this Health Effects report that demonstrates analysis of air pollution health impacts in the South Coast 

Air Basin. The South Coast AQMD Advisory Council is composed of members from different South Coast 

AQMD advisory groups, where each advisory group nominates members or has volunteers participate in 

the Advisory Council. In addition, each Governing Board member may select one person to be a member 

of the Advisory Council. Figure 9-2 shows the Advisory Groups that participate in the Advisory Council for 

the 2022 AQMP. The first Advisory Council meeting was held on August 10, 2022, followed by the Joint 

Meeting of the Advisory Council and STMPR Advisory Group on October 5, 2022. 

 

FIGURE 9-2 

SOUTH COAST AQMD ADVISORY GROUPS FOR 2022 AQMP 

Other Outreach Meetings 

South Coast AQMD recognizes that contributions towards our clean air goals matter and has performed 

extensive outreach for the 2022 AQMP. These outreach efforts improve transparency which increases 

understanding, leads to more informed choices, and improves awareness of the challenges. These efforts 

also improve engagement, form partnerships, and promote feedback to strengthen the AQMP. As part of 

this outreach, South Coast AQMD hosted meetings for each of the Assembly Bill (AB) 617 (C. Garcia, 

Chapter 136, Statutes of 2017) Community Air Protection Program (CAPP or Program) Community 
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Steering Committees (CSC) to provide an overview of and solicit feedback on the 2022 AQMP. In addition, 

South Coast AQMD has reached out to numerous government agencies, local community groups, 

environmental organizations, and business associations to provide an overview of and solicit feedback on 

the 2022 AQMP. A summary of these meetings is shown in Table 9-7. 

TABLE 9-7 

SOUTH COAST AQMD OUTREACH SCHEDULE FOR 2022 AQMP 

Date Organization 

5/26/2022 Orange County Council of Governments (OCCOG) Board of Directors 

6/1/2022 Environmental Justice Community Partnership Advisory Council 

8/4/2022 AB 617 Community Steering Committee – Southeast Los Angeles 

8/11/2022 San Bernardino County Transportation Authority Metro Valley Study Session  

8/11/2022 AB 617 Community Steering Committee – San Bernardino-Muscoy 

8/12/2022 Local Government and Small Business Alliance 

8/17/2022 Young Leaders Advisory Council 

8/18/2022 
AB 617 Community Steering Committee – East Los Angeles, Boyle Heights, 

and West Commerce 

8/25/2022 
AB 617 Community Steering Committee – Wilmington, Carson, and West 

Long Beach Community 

8/26/2022  Environmental Justice Advisory Group 

9/6/2022 
AB 617 Community Steering Committee – Eastern Coachella Valley Outreach 

Working Team 

9/7/2022 Gateway Cities COG Board 

9/8/2022 Clean Fuels Advisory Group 

9/8/2022  AB 617 Community Steering Committee – South Los Angeles 

9/8/2022 Orange County Business Council Government Affairs Committee 

9/21/2022 
San Gabriel Valley COG Energy, Environment and Natural Resources 

Committee 

9/21/2022 Western Riverside COG Executive Committee 

9/28/2022 San Gabriel Valley Economic Partnership Legislative Action Committee 

12/2/2022   South Coast AQMD Governing Board Consideration of Draft Final AQMP 
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Glossary 
AAQS (Ambient Air Quality Standards):  Health and welfare based standards for clean outdoor air 

that identify the maximum acceptable average concentrations of air pollutants during a 

specified period of time.  (See NAAQS.) 

Acute Health Effect:  An adverse health effect that occurs over a relatively short period of time 

(e.g., minutes or hours). 

Aerosol:  Particles of solid or liquid matter that can remain suspended in air for long periods of time 

because of their small size and light weight. 

Air Pollutants:  Amounts of foreign and/or natural substances occurring in the atmosphere that 

may result in adverse effects on humans, animals, vegetation, and/or materials. 

Air Quality Simulation Model:  A computer program that simulates the transport, dispersion, and 

transformation of compounds emitted into the air and can project the relationship between 

emissions and air quality. 

Air Toxics:  A generic term referring to a harmful chemical or group of chemicals in the air.  Typically, 

substances that are especially harmful to health, such as those considered under U.S. EPA's 

hazardous air pollutant program or California's AB 1807 toxic air contaminant program, are 

considered to be air toxics.  Technically, any compound that is in the air and has the potential 

to produce adverse health effects is an air toxic. 

ATCM (Airborne Toxic Control Measure):  A type of control measure, adopted by the CARB (Health 

and Safety Code Section 39666 et seq.), which reduces emissions of toxic air contaminants from 

nonvehicular sources. 

Alternative Fuels:  Fuels such as methanol, ethanol, hydrogen, natural gas, and liquid propane gas 

that are cleaner burning and help to meet  mobile and stationary emission standards. 

Ambient Air:  The air occurring at a particular time and place outside of structures.  Often used 

interchangeably with "outdoor" air. 

APCD (Air Pollution Control District):  A county agency with authority to regulate stationary, 

indirect, and area sources of air pollution (e.g., power plants, highway construction, and 

housing developments) within a given county, and governed by a district air pollution control 

board composed of the elected county supervisors and in most cases, representatives of cities 

within the district.   
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AQMD (Air Quality Management District):  A group or portions of counties, or an individual county 

specified in law with authority to regulate stationary, indirect, and area sources of air pollution 

within the region and governed by a regional air pollution control board comprised mostly of 

elected officials from within the region.   

AQMP (Air Quality Management Plan):  A Plan prepared by an APCD/AQMD, for a county or region 

designated as a nonattainment area, for the purpose of bringing the area into compliance with 

the requirements of the national and/or California Ambient Air Quality Standards.  AQMPs 

designed to attain national ambient air quality standards are incorporated into the SIP. 

Area-wide Sources (also known as "area" sources):  Smaller sources of pollution, including 

permitted sources smaller than the districts’s emission reporting threshold and those that do 

not receive permits (e.g., water heaters, gas furnace, fireplaces, woodstoves, architectural 

coatings) that often are typically associated with homes and non-industrial sources.  The 

California Clean Air Act requires districts to include area sources in the development and 

implementation of the AQMPs. 

Atmosphere:  The gaseous mass or envelope surrounding the earth. 

Attainment Area:  A geographic area which is in compliance with the National and/or California 

Ambient Air Quality Standards (NAAQS OR or CAAQS). 

Attainment Plan:  In general, a plan that details the emission reducing control measures and their 

implementation schedule necessary to attain air quality standards.  In particular, the federal 

Clean Air Act requires attainment plans for nonattainment areas; these plans must meet several 

requirements, including requirements related to enforceability and adoption deadlines. 

BACT (Best Available Control Technology):  The most up-to-date methods, systems, techniques, 

and production processes available to achieve the greatest feasible emission reductions for 

given regulated air pollutants and processes.  BACT is a requirement of NSR (New Source 

Review) and PSD (Prevention of Significant Deterioration).  BACT as used in federal law under 

PSD applies to permits for sources of attainment pollutants and other regulated pollutants is 

defined as an emission limitation based on the maximum degree of emissions reductions 

allowable taking into account energy, environmental & economic impacts and other costs. 

[(CAA Section 169(3)].  The term BACT as used in state law means an emission limitation that 

will achieve the lowest achievable emission rates, which means the most stringent of either the 

most stringent emission limits contained in the SIP for the class or category of source, (unless 

it is demonstrated that the limitation is not achievable) or the most stringent emission limit 

achieved in practice by that class in category of source.  “BACT” under state law is more 

stringent than federal BACT and is equivalent to federal LAER (lowest achievable emission rate) 

which applies to nonattainment NSR permit actions. 
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BAR (Bureau of Automotive Repair):  An agency of the California Department of Consumer Affairs 

that manages the implementation of the motor vehicle Inspection and Maintenance Program.  

BARCT (Best Available Retrofit Control Technologies): an emission limitation that is based on the 

maximum degree of reduction achievable, taking into account environmental, energy, and 

economic impacts by each class or category of source. 

Basin (South Coast Air Basin):  Area bounded by the Pacific Ocean to the west and the San Gabriel, 

San Bernardino, and San Jacinto Mountains to the north and east.  It includes all of Orange 

County and the non-desert portions of Los Angeles, Riverside, and San Bernardino Counties. 

Carrying Capacity:  Amount of allowable regional emissions that would still meet health-based air 

quality standards. 

CAA (Federal Clean Air Act):  A federal law passed in 1970 and amended in 1977 and 1990 which 

forms the basis for the national air pollution control effort.  Basic elements of the Act include 

national ambient air quality standards for major air pollutants, air toxics standards, acid rain 

control measures, and enforcement provisions. 

CAAQS (California Ambient Air Quality Standards):  Standards set by the State of California for the 

maximum levels of air pollutants which can exist in the outdoor air without unacceptable 

effects on human health or the public welfare.  These are more stringent than NAAQS. 

CARB (California Air Resources Board):  The State's lead air quality agency, consisting of a nine-

member Governor-appointed board.  It is responsible for attainment and maintenance of the 

State and federal air quality standards, and is primarily responsible for motor vehicle pollution 

control.  It oversees county and regional air pollution management programs. 

CCAA (California Clean Air Act):  A California law passed in 1988 which provides the basis for air 

quality planning and regulation independent of federal regulations.  A major element of the Act 

is the requirement that local APCDs/AQMDs in violation of state ambient air quality standards 

must prepare attainment plans which identify air quality problems, causes, trends, and actions 

to be taken to attain and maintain California's air quality standards by the earliest practicable 

date. 

CEQA (California Environmental Quality Act):  A California law which sets forth a process for public 

agencies to make informed decisions on discretionary project approvals.  The process aids 

decision makers to determine whether any environmental impacts are associated with a 

proposed project.  It requires significant environmental impacts associated with a proposed 

project to be identified, disclosed, and mitigated to the maximum extent feasible.   
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CFCs (Chlorofluorocarbons):  Any of a number of substances consisting of chlorine, fluorine, and 

carbon.  CFCs are used for refrigeration, foam packaging, solvents, and propellants.  They have 

been found to cause depletion of the atmosphere's ozone layer. 

Chronic Health Effect:  An adverse health effect which occurs over a relatively long period of time 

(e.g., months or years). 

CO (Carbon Monoxide):  A colorless, odorless gas resulting from the incomplete combustion of 

fossil fuels.  Over 80 percent of the CO emitted in urban areas is contributed by mobile sources.  

CO interferes with the blood's ability to carry oxygen to the body's tissues and results in 

numerous adverse health effects.  CO is a criteria air pollutant. 

CMAQ (Community Multiscale Air Quality Model):  A computer modeling system designed to 

address air quality as a whole by including state-of-the-science capabilities for modeling 

multiple air quality issues, including tropospheric ozone, fine particles, toxics, acid deposition, 

and visibility degradation. 

Conformity:  Conformity is a process mandated in the federal Clean Air Act to insure that federal 

actions do not impede attainment of the federal health standards.  General conformity sets out 

a process that requires federal agencies to demonstrate that their actions are air quality neutral 

or beneficial.  Transportation conformity sets out a process that requires transportation 

projects that receive federal funding, approvals or permits to demonstrate that their actions 

are air quality neutral or beneficial and meet specified emissions budgets in the SIP. 

Congestion Management Program:  A state mandated program (Government Code Section 

65089a) that requires each county to prepare a plan to relieve congestion and reduce air 

pollution. 

Consumer Products:  Products for consumer or industrial use such as detergents, cleaning 

compounds, polishes, lawn and garden products, personal care products, and automotive 

specialty products which are part of our everyday lives and, through consumer use, may 

produce air emissions which contribute to air pollution. 

Contingency Measure:  Contingency measures are statute-required back-up control measures to 

be implemented in the event of specific conditions.  These conditions can include failure to 

meet interim milestone emission reduction targets or failure to attain the standard by the 

statutory attainment date.  Both State and federal Clean Air Acts require that District plans 

include contingency measures. 

Electric Vehicle:  A motor vehicle which uses a battery-powered electric motor as the basis of its 

operation.  Such vehicles emit virtually no air pollutants.  Hybrid electric motor vehicles may 
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operate using both electric and gasoline powered motors.  Emissions from hybrid electric motor 

vehicles are also substantially lower than conventionally powered motor vehicles. 

EMFAC:  The EMission FACtor model used by CARB to calculate on-road mobile vehicle emissions.  

The 2016 2022 AQMP is based on the latest version, EMFAC2014EMFAC2017.  

Emission Inventory:  An estimate of the amount of pollutants emitted from mobile and stationary 

sources into the atmosphere over a specific period such as a day or a year. 

Emission Offset (also known as an emission trade-off):  A regulatory requirement whereby approval 

of a new or modified stationary source of air pollution is conditional on the reduction of 

emissions from other existing stationary sources of air pollution or banked reductions.  These 

reductions are required in addition to reductions required by BACT. 

Emission Standard:  The maximum amount of a pollutant that is allowed to be discharged from a 

polluting source such as an automobile or smoke stack. 

FIP (Federal Implementation Plan):  In the absence of an approved State Implementation Plan (SIP), 

a plan prepared by the U.S. EPA which provides measures that nonattainment areas must take 

to meet the requirements of the Federal Clean Air Act. 

Fugitive Dust:  Dust particles which are introduced into the air through certain activities such as 

soil cultivation, off-road vehicles, or any vehicles operating on open fields or dirt roadways. 

Goods Movement:  An event that causes movement of commercial materials or stock typically at 

ports, airports, railways, highways, including dedicated truck lanes and logistics centers.  

GHGs (Greenhouse Gases):  A gas in an atmosphere that absorbs long-wave radiant energy 

reflected by the earth, which warms the atmosphere.  GHGs also radiate long-wave radiation 

both upward to space and back down toward the surface of the earth.  The downward part of 

this long-wave radiation absorbed by the atmosphere is known as the “greenhouse effect.” 

HEV (Hybrid Electric Vehicles):  Hybrids commercially available today combine an internal 

combustion engine with a battery and electric motor.  

Hydrocarbon:  Any of a large number of compounds containing various combinations of hydrogen 

and carbon atoms.  They may be emitted into the air as a result of fossil fuel combustion, fuel 

volatilization, and solvent use, and are a major contributor to smog.  (Also see VOCs.) 

HFCV (Hydrogen Fuel Cell Vehicles):  Vehicles that produce zero tailpipe emissions and run on 

compressed hydrogen fed into a fuel cell "stack" that produces electricity to power the vehicle. 

http://en.wikipedia.org/wiki/Absorption_(electromagnetic_radiation)
http://www.driveclean.ca.gov/Search_and_Explore/Technologies_and_Fuel_Types/Hydrogen_Fuel_Cell.php
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Incentives:  Tax credits, financial rebates/discounts, or non-monetary conveniences offered to 

encourage further use of advanced technology and alternative fuels for stationary and mobile 

sources. 

 

Indirect Source:  Any facility, building, structure, or installation, or combination thereof, which 

generates or attracts mobile source activity that results in emissions of any pollutant (or 

precursor).  Examples of indirect sources include employment sites, shopping centers, sports 

facilities, housing developments, airports, commercial and industrial development, and parking 

lots and garages. 

Indirect Source Control Program:  Rules, regulations, local ordinances and land use controls, and 

other regulatory strategies of air pollution control districts or local governments used to control 

or reduce emissions associated with new and existing indirect sources. 

Inspection and Maintenance Program:  A motor vehicle inspection program implemented by the 

BAR.  It is designed to identify vehicles in need of maintenance and to assure the effectiveness 

of their emission control systems on a biennial basis.  Enacted in 1979 and strengthened in 

1990.  (Also known as the "Smog Check" program.) 

LEV (Low Emission Vehicle):  A vehicle which is certified to meet the CARB 1994 emission standards 

for low emission vehicles. 

Low NOx Technologies:  Refers to NOx emissions approaching zero and will be delineated for 

individual source categories through the process of developing the Air Quality Management 

Plan/State Implementation Plan and subsequent control measures. 

Maintenance Plan:  In general, a plan that details the actions necessary to maintain air quality 

standards.  In particular, the federal Clean Air Act requires maintenance plans for areas that 

have been redesignated as attainment areas. 

Mobile Sources:  Moving sources of air pollution such as automobiles, motorcycles, trucks, off-road 

vehicles, boats and airplanes.   

Model Year:  Model year refers to the actual annual production period (year) as determined by the 

manufacturer.  

NAAQS (National Ambient Air Quality Standards):  Standards set by the federal U.S. EPA for the 

maximum levels of air pollutants which can exist in the outdoor air without unacceptable 

effects on human health or the public welfare. 

http://www.driveclean.ca.gov/Calculate_Savings/Incentives.php
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NOx (Nitrogen Oxides, Oxides of Nitrogen):  A general term pertaining to compounds of nitric acid 

(NO), nitrogen dioxide (NO2), and other oxides of nitrogen.  Nitrogen oxides are typically 

created during combustion processes, and are major contributors to smog formation and acid 

deposition.  NO2 is a criteria air pollutant, and may result in numerous adverse health effects; 

it absorbs blue light, resulting in a brownish-red cast to the atmosphere and reduced visibility. 

Nonattainment Area:  A geographic area identified by the U.S. EPA and/or CARB as not meeting 

either NAAQS or CAAQS standards for a given pollutant. 

NSR (New Source Review):  A program used in development of permits for new or modified 

industrial facilities which are in a nonattainment area, and which emit nonattainment criteria 

air pollutants.  The two major requirements of NSR are Best Available Control Technology and 

Emission Offsets. 

Ozone:  A strong smelling reactive toxic chemical gas consisting of three oxygen atoms.  It is a 

product of the photochemical process involving the sun's energy.  Ozone exists in the upper 

atmosphere ozone layer as well as at the earth's surface.  Ozone at the earth's surface causes 

numerous adverse health effects and is a criteria air pollutant.  It is a major component of smog. 

Ozone Precursors:  Chemicals such as hydrocarbons and oxides of nitrogen, occurring either 

naturally or as a result of human activities, which contribute to the formation of ozone, a major 

component of smog. 

PZEV (Partial Zero Emission Vehicle):  A vehicle emissions rating within California’s exhaust 

emission standards.  Cars that are certified as PZEVs meets the Super Ultra Low Emission 

Vehicle exhaust emission standard and has zero evaporative emissions from its fuel system. 

Permit:  Written authorization from a government agency (e.g., an air quality management district) 

that allows for the construction and/or operation of an emissions generating facility or its 

equipment within certain specified limits. 

PEV (Plug-in Electric Vehicle):  Vehicles that can be recharged from any external source of electricity 

and the electricity is stored in a rechargeable battery pack to drive or contribute to drive the 

wheels. 

PHEV (Plug-in Hybrid Electric Vehicle):  Vehicles similar to traditional hybrids but are also equipped 

with a larger, more advanced battery that allows the vehicle to be plugged in and recharged in 

addition to refueling with gasoline.  This larger battery allows the car to drive on battery alone, 

gasoline alone, or a combination of electric and gasoline fuels. 

PM (Particulate Matter):  Solid or liquid particles of soot, dust, smoke, fumes, and aerosols. 
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PM10 (Particulate Matter less than 10 microns):  A major air pollutant consisting of tiny solid or 

liquid particles of soot, dust, smoke, fumes, and aerosols.  The size of the particles (10 microns 

or smaller, about 0.0004 inches or less) allows them to easily enter the air sacs in the lungs 

where they may be deposited, resulting in adverse health effects.  PM10 also causes visibility 

reduction and is a criteria air pollutant. 

PM2.5 (Particulate Matter less than 2.5 microns):  A major air pollutant consisting of tiny solid or 

liquid particles, generally soot and aerosols.  The size of the particles (2.5 microns or smaller, 

about 0.0001 inches or less) allows them to easily enter the air sacs deep in the lungs where 

they may cause adverse health effects, as noted in several recent studies.  PM2.5 also causes 

visibility reduction and is a criteria air pollutant. 

PSD (Prevention of Significant Deterioration):  A program used in development of permits for new 

or modified industrial facilities in an area that is already in attainment.  The intent is to prevent 

an attainment area from becoming a non-attainment area.  This program, like require BACT as 

defined in the Clean Air Act and, if an AAQS is projected to be exceeded, Emission Offsets. 

Public Workshop:  A workshop held by a public agency for the purpose of informing the public and 

obtaining its input on the development of a regulatory action or control measure by that 

agency. 

RACM (Reasonably Available Control Measures): An area-specifc analysis focusing on area, mobile 

and non-major point sources. It considers measures that are readily implemented, are 

economically and technologically feasible, and contribute to the advancement of attainment in 

a manner that is “as expeditious as practicable.” 

RACT (Reasonably Available Control Technology): The lowest emission limitation that a particular 

source is capable of meeting by the application of control technology that is reasonably 

available considering technological and economic feasibility. 

RTP (Regional Transportation Plan):  The long-range transportation plan developed by the Southern 

California Association of Governments that provides a vision for transportation investments 

throughout the South Coast region.  The RTP considers the role of transportation in the broader 

context of economic, mobility, environmental, and quality-of-life goals for the future, 

identifying regional transportation strategies to address regional mobility needs. 

ROG (Reactive Organic Gas):  A reactive chemical gas, composed of hydrocarbons, that may 

contribute to the formation of smog.  Also sometimes referred to as Non-Methane Organic 

Compounds (NMOCs). (Also see VOC.) 
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SSAB (Salton Sea Air Basin):  Area comprised of a central portion of Riverside County (the Coachella 

Valley) and Imperial County.  The Riverside cCounty portion of the SSAB is bounded by the San 

Jacinto Mountains in the west and spans eastward up to the Palo Verde Valley.   

SIP (State Implementation Plan):  A document prepared by each state describing existing air quality 

conditions and measures which will be taken to attain and maintain national ambient air quality 

standards. (see AQMP.) 

Smog:  A combination of smoke, ozone, hydrocarbons, nitrogen oxides, and other chemically 

reactive compounds which, under certain conditions of weather and sunlight, may result in a 

murky brown haze that causes adverse health effects.  The primary source of smog in California 

is motor vehicles. (See Inspection and Maintenance Program.) 

Smoke:  A form of air pollution consisting primarily of particulate matter (i.e., particles).  Other 

components of smoke include gaseous air pollutants such as hydrocarbons, oxides of nitrogen, 

and carbon monoxide.  Sources of smoke may include fossil fuel combustion, agricultural 

burning, and other combustion processes. 

SO2 (Sulfur Dioxide):  A strong smelling, colorless gas that is formed by the combustion of fossil 

fuels.  Ocean-going vessels, which may use oil high in sulfur content, can be major sources of 

SO2.  SO2 and other sulfur oxides contribute to ambient PM2.5.  SO2 is also a criteria pollutant. 

Stationary Sources:  Non-mobile sources such as power plants, refineries, and manufacturing 

facilities which emit air pollutants; can include area sources depending on context.   

SULEV (Super Ultra Low Emission Vehicle):  A vehicle emissions rating within California’s LEV 1 and 

LEV 2 exhaust emission standards. 

SCS (Sustainable Communities Strategy):  Planning element in the RTP that integrates land use and 

transportation strategies that will achieve CARB’s GHG emissions reduction targets. 

TAC (Toxic Air Contaminant):  An air pollutant, identified in regulation by the CARB, which may 

cause or contribute to an increase in deaths or in serious illness, or which may pose a present 

or potential hazard to human health.  TACs are considered under a different regulatory process 

(California Health and Safety Code Section 39650 et seq.) than pollutants subject to CAAQS.  

Health effects due to TACs may occur at extremely low levels, and it is typically difficult to 

identify levels of exposure which do not produce adverse health effects. 

TCM (Transportation Control Measure):  Under Health & Safety Code Section 40717, any control 

measure to reduce vehicle trips, vehicle use, vehicle miles traveled, vehicle idling, or traffic 

congestion for the purpose of reducing motor vehicle emissions.  TCMs can include encouraging 
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the use of carpools and mass transit.  Under federal law, includes, but is not limted to those 

measures listed in CAA Section 108(f). 

UFP (Ultrafine Particles):  Particles with a diameter less than 0.1 m (or 100 nm). 

ULEV (Ultra Low Emission Vehicle):  Vehicles with low emission ratings within California’s LEV 1 or 

LEV 2 exhaust emission standards.  The LEV 1 emission standards typically apply to cars from 

1994–2003.  The LEV 2 emission standards were adopted in 1998 and typically apply to cars 

from 2004–2010.  

U.S. EPA (United States Environmental Protection Agency):  The federal agency charged with 

setting policy and guidelines, and carrying out legal mandates for the protection of national 

interests in environmental resources. 

VMT (Vehicle Miles Traveled):  Total vehicle miles traveled by all or a subset of mobile sources. 

Visibility:  The distance that atmospheric conditions allow a person to see at a given time and 

location.  Visibility reduction from air pollution is often due to the presence of sulfur and 

nitrogen oxides, as well as particulate matter. 

VOCs (Volatile Organic Compounds):  Hydrocarbon compounds that exist in the ambient air.  VOCs 

contribute to the formation of smog and/or may themselves be toxic.  VOCs often have an odor, 

and some examples include gasoline, alcohol, and the solvents used in paints. 

Zero Emission Technologies:  Advanced technology or control equipment that generates zero end-

use emissions from stationary or mobile source applications.  

ZEV (Zero Emission Vehicle):  A vehicle that produces no emissions from the on-board source of 

power. 

http://www.arb.ca.gov/msprog/levprog/levprog.htm
http://www.arb.ca.gov/msprog/levprog/levprog.htm
http://www.arb.ca.gov/msprog/levprog/levprog.htm
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INTRODUCTION 
This document presents a summary of scientific findings on the health effects of ambient air pollutants. 

The California Health and Safety Code Section 40471(b) requires that the South Coast Air Quality 

Management District (South Coast AQMD) prepare a report on the health impacts of particulate matter 

in the South Coast Air Basin (SCAB) in conjunction with the preparation of the Air Quality Management 

Plan (AQMP) revisions. This document, which was prepared to satisfy that requirement, also includes 

sections discussing the health effects of the other major pollutants. The intention of this document is to 

provide a brief summary of the conclusions of scientific reviews conducted by U.S. EPA and other scientific 

agencies, with some additional information from more recently published studies.  

In addition to the air pollutant health effects summaries, this Appendix also includes a Reference section 

which lists publications that have resulted from health-related research projects sponsored by South 

Coast AQMD over the past several years. Some of these studies are discussed in this Appendix, as 

appropriate, although there are many other studies referenced. These studies also help inform the South 

Coast AQMD’s work in characterizing the air pollution and its effects in our local region and the influences 

of sources of air pollution in the Basin. 

While information on ambient air quality statistics, attainment status, spatial distribution of air pollutants, 

environmental justice, socioeconomic impacts, control strategies, and cost-effectiveness are important 

issues that may relate to health effects, these issues are not the focus of this Appendix. These issues are 

instead discussed in detail in other chapters and appendices of the AQMP, or in the AQMP Socioeconomic 

Report. 

HEALTH EFFECTS OF AIR POLLUTION 
Ambient air pollution is a major public health concern. Excess deaths and increases in illnesses associated 

with high air pollution levels have been documented in several episodes as early as 1930 in Meuse Valley, 

Belgium; 1948 in Donora, Pennsylvania; and 1952 in London. Although levels of pollutants that occurred 

during these acute episodes are now unlikely in the United States, ambient air pollution continues to be 

linked to increases in illness and other health effects (morbidity) and increases in death rates (mortality). 

Adverse health outcomes linked to air pollution include cardiovascular effects, premature mortality, 

respiratory effects, cancer, reproductive effects, neurological effects, and other health outcomes. The 

evidence linking these effects to air pollutants is derived from population-based observational and field 

studies (epidemiological), toxicological studies, as well as controlled laboratory studies involving human 

subjects and animals. There have been an increasing number of studies focusing on the mechanisms - how 

specific organs, cell types, and biomarkers are involved in the human body’s response to air pollution. Yet 

the underlying biological pathways for these effects are not always clearly understood.  

Although individuals inhale pollutants as a mixture under ambient conditions, the regulatory framework 

and the control measures developed are pollutant-specific for six major outdoor pollutants covered under 

Sections 108 and 109 of the Clean Air Act. This is appropriate, in that different pollutants can differ in their 

sources, their times and places of occurrence, the kinds of health effects they may cause, and their overall 

levels of health risk. Different pollutants, from the same or other sources, often occur together. Evidence 
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from recent studies is consistent with the 2020 Ozone Integrated Science Assessment (ISA) and 2019 

Particulate Matter ISA (U.S. EPA, 2020, U.S. EPA, 2019) in supporting an association between a single 

pollutant concentrations and respiratory health effects independent of coexposures to correlated 

pollutants. For example, across pollutants, single-pollutant associations reported between ozone and a 

range of respiratory-related hospital admissions and emergency department (ED) visits were persistent, 

although sometimes lessened, in copollutant models (U.S. EPA, 2020). While the combined effects of 

multiple air pollutants that occur simultaneously may be important, single-pollutant associations still hold 

true. Furthermore, the air quality standards address each criteria pollutant separately. Therefore, this 

Appendix is divided into sections by pollutant. A brief overview of the health effects observed and 

attributed to various air pollutants is presented in this Appendix. Because the region exceeds the federal 

standards for ozone and PM2.5, this Appendix focuses more on discussing these two pollutants. 

Furthermore, the health impacts within the region are potentially greater for these two pollutants 

compared to the health impacts of the other criteria pollutants. In addition, U.S EPA published a the Ozone 

ISA in 2020 and a Policy Assessment for the reconsideration of PM in 2021 and a Draft Policy Assessment 

for reconsideration of Ozone in 2022, which include new relevant information for the health effects 

assessment of these two pollutants. For the other pollutants, a brief summary of the associated health 

effects is provided. 

This summary is drawn substantially from reviews presented previously (South Coast Air Quality 

Management District 1996; South Coast Air Quality Management District 2003; South Coast Air Quality 

Management District 2007; South Coast Air Quality Management District 2013b; South Coast Air Quality 

Management District 2016), and from the most recent U.S. EPA Integrated Science Assessment (ISA) 

reviews for Ozone (U.S. EPA, 2020), Carbon Monoxide (U.S. EPA 2010), Particulate Matter (U.S. EPA 2019), 

Nitrogen Oxides (U.S. EPA 2016), Sulfur Dioxide (U.S. EPA 2017), and Lead (U.S. EPA, 2013a). In addition 

to the ISAs is the Draft Policy Assessment for the Reconsideration of the National Ambient Air Quality 

Standards for Particulate Matter (2021) and Draft Policy Assessment for Ozone (2022).). Additional 

reviews prepared by the California Air Resources Board and the California EPA Office of Environmental 

Health Hazard Assessment for Particulate Matter (California Air Resources Board and Office of 

Environmental Health Hazard Assessment 2002), for Ozone (California Air Resources Board and Office of 

Environmental Health Hazard Assessment 2005) and for Nitrogen Dioxide (California Air Resources Board 

and Office of Environmental Health Hazard Assessment 2007) were included in the summary. In addition, 

several large review articles on the health effects of air pollution also helped inform this Appendix 

(American Thoracic Society 1996a; Brunekreef et al. 2002). The American Heart Association (AHA) also 

periodically publishes scientific statements based on expert review on cardiovascular effects from air 

pollution. The most recent of these statements was published in 2020. More detailed citations and 

discussions on air pollution health effects can be found in these references. Additionally, a supplemental 

literature review of mortality and morbidity impacts of the criteria pollutants was included, particularly 

those published since the most recent ISA’s. Opposing the U.S. EPA position and broader scientific 

community there is research that challenges the presented human health effects and personal human 

exposure.1 

This summary highlights studies that were conducted in the South Coast Air Basin or in Southern 

California, or alternatively, in California, if few studies from our local region are available on the specific 

 
1 http://www.aqmd.gov/docs/default-source/planning/aqmp-public-comments/comment-letter-81.pdf?sfvrsn=16. 
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topic. Studies conducted in Southern California give an important “local perspective” in understanding 

and evaluating the health effects of air pollution. However, studies conducted in other locations also 

provide critical information that is pertinent to advancing the scientific understanding of the health effects 

of air pollution, including effects on our local population. As such, this summary also discusses key studies 

that were conducted in other locations.  

U.S. EPA'S EVALUATION OF HEALTH EFFECTS DATA 
Over the decades of national reviews of outdoor air pollution and their health impacts, the U.S. EPA has 

developed a list of five criteria by which the strength and credibility of data can be judged. This five-tier 

weight-of-evidence approach provides an objective basis for assessing the breadth, specificity, and 

consistency of evidence concerning a particular health outcome. Table I-1 shows the five descriptors used 

by the U.S. EPA for assessing causality, using a weight-of-evidence approach. Within each section 

discussing a specific pollutant are tables showing summaries of the U.S. EPA conclusions regarding the 

causality of air pollution health effects, which are the conclusions of their scientific evaluation of the 

research studies they have reviewed. For the criteria pollutants, the discussion in this Appendix will focus 

only on those categories of health effects for which the U.S. EPA has determined there is a causal or likely 

causal relationship with the pollutant, while other health effects may be discussed briefly.  

The U.S. EPA is tasked with assessing new and emerging air quality science, including health studies, as 

part of the process of setting the federal air quality standards. In other words, the U.S. EPA’s role is to 

assess the causal relationships between the pollutants and the different types of health endpoints. It is 

South Coast AQMD’s role to describe the public health impacts of poor air quality in our region, as well as 

to develop and implement an emission reduction strategy to attain the federal and state ambient air 

quality standards. Therefore, it is not the intention of this Appendix to assess whether there is or is not 

an effect of a specific air pollutant on any particular health endpoint, but rather to summarize the health 

effects and causal determinations as assessed by U.S. EPA and other scientific agencies, to discuss some 

recent studies published since the latest U.S. EPA reviews, to give some quantitative estimates of the 

health impacts of air pollution in the South Coast Air Basin, and to present a “local perspective” by 

highlighting studies conducted in the South Coast Air Basin, Southern California, or California. 
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TABLE I-1 

U.S. EPA’S WEIGHT OF EVIDENCE DESCRIPTIONS FOR CAUSAL DETERMINATION OF HEALTH EFFECTS 

DETERMINATION WEIGHT OF EVIDENCE 

Causal Relationship Evidence is sufficient to conclude that there is a causal relationship with 

relevant pollutant exposures (e.g., doses or exposures generally within one to 

two orders of magnitude of recent concentrations). That is, the pollutant has 

been shown to result in health effects in studies in which chance, 

confounding, and other biases could be ruled out with reasonable confidence. 

For example: (1) controlled human exposure studies that demonstrate 

consistent effects, or (2) observational studies that cannot be explained by 

plausible alternatives or that are supported by other lines of evidence (e.g., 

animal studies or mode of action information). Generally, the determination 

is based on multiple high-quality studies conducted by multiple research 

groups. 

Likely To Be a Causal 

Relationship 

Evidence is sufficient to conclude that a causal relationship is likely to exist 

with relevant pollutant exposures. That is, the pollutant has been shown to 

result in health effects in studies where results are not explained by chance, 

confounding, and other biases, but uncertainties remain in the evidence 

overall. For example: (1) observational studies show an association, but 

copollutant exposures are difficult to address and/or other lines of evidence 

(controlled human exposure, animal, or mode of action information) are 

limited or inconsistent, or (2) animal toxicological evidence from multiple 

studies from different laboratories demonstrate effects, but limited or no 

human data are available. Generally, the determination is based on multiple 

high-quality studies.  

Suggestive of, but Not 

Sufficient to Infer, a 

Causal Relationship 

Evidence is suggestive of a causal relationship with relevant pollutant 

exposures but is limited, and chance, confounding, and other biases cannot 

be ruled out. For example: (1) when the body of evidence is relatively small, 

at least one high-quality epidemiologic study shows an association with a 

given health outcome and/or at least one high-quality toxicological study 

shows effects relevant to humans in animal species, or (2) when the body of 

evidence is relatively large, evidence from studies of varying quality is 

generally supportive but not entirely consistent, and there may be coherence 

across lines of evidence (e.g., animal studies or mode of action information) 

to support the determination.  

Inadequate to Infer 

the Presence or 

Absence of a Causal 

Relationship 

Evidence is inadequate to determine that a causal relationship exists with 

relevant pollutant exposures. The available studies are of insufficient 

quantity, quality, consistency, or statistical power to permit a conclusion 

regarding the presence or absence of an effect. 
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DETERMINATION WEIGHT OF EVIDENCE 

Not Likely to Be a 

Causal Relationship 

Evidence indicates there is no causal relationship with relevant pollutant 

exposures. Several adequate studies, covering the full range of levels of 

exposure that human beings are known to encounter and considering at-risk 

populations and life stages, are mutually consistent in not showing an effect 

at any level of exposure.  

(Adapted from U.S. EPA, 2020) 

OZONE  
Ozone is a gaseous air pollutant that is a highly reactive compound and a strong oxidizing agent. When 

ozone comes into contact with the respiratory tract, it can react with tissues and cause damage in the 

airways. Ozone, or its reaction products, can penetrate the gas exchange region of the deep lung. Both 

short-term and long-term exposures to ozone have been linked to respiratory effects. Ozone from man-

made sources is formed by photochemical reactions when pollutants such as volatile organic compounds, 

nitrogen oxides, and carbon monoxide react with sunlight. The main sources of such ozone precursors are 

discussed in detail in the Draft Finaldraft 2022 AQMP Chapter 3. Additionally, a discussion of the spatial 

distribution of ozone is provided in the Draft Finaldraft 2022 AQMP Chapter 2. 

In 1997, the U.S. EPA established the first National Ambient Air Quality Standards (NAAQS) for ozone 

averaged over 8 hours, at 0.08 ppm. In 2005, the California Air Resources Board (CARB) established 

standards of 0.09 ppm averaged over one hour and at 0.070 ppm averaged over eight hours. In 2008, the 

U.S. EPA lowered the federal standard for ozone to 0.075 ppm averaged over eight hours. In 2015, the 

U.S. EPA concluded that the current national standard was not adequate to protect public health and 

lowered the 8-hour ozone standard to 0.070 ppm (annual fourth-highest daily max 8-hour concentration 

averaged over 3 years) (U.S. EPA 2015b). On December 23, 2020, U.S. EPA completed its review of the full 

body of currently available scientific evidence and exposure/risk information and decided to retain the 

existing ozone NAAQS. On October 29, 2021,2 the U.S. EPA announced that it will reconsider the 2020 

decision to retain the ozone standard and a draft policy assessment for the Reconsideration of Ozone 

NAAQS was released in April 2022.3 While the federal standards must be attained within a specified time 

frame, the California standards do not have specific defined deadlines, but must be attained by the earliest 

practicable date.  

The table below provides the overall U.S. EPA staff conclusions on the causality of short-term (i.e., hours, 

days, weeks) and long-term (i.e., months, years) ozone health effects for the health outcomes evaluated 

(U.S. EPA, 2020).  

  

 
2 https://www.epa.gov/ground-level-ozone-pollution/epa-reconsider-previous-administrations-decision-retain-
2015-ozone. 
3 87 FR 25485. 
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TABLE I-2  

SUMMARY OF U.S. EPA’S CAUSAL DETERMINATIONS FOR HEALTH EFFECTS OF OZONE  

Health Outcome Conclusion in 2020 ISA 

Short-term exposure of ozone  
Respiratory effects Causal relationship 

Cardiovascular effects Suggestive of, but not sufficient to infer, a causal relationship 

Metabolic effects Likely to be causal relationship 

Total mortality  Suggestive of, but not sufficient to infer, a causal relationship 

Central nervous system effects Suggestive of, but not sufficient to infer, a causal relationship 

Long-term exposure to ozone  
Respiratory effects Likely to be causal relationship 

Cardiovascular effects Suggestive of, but not sufficient to infer, a causal relationship 

Metabolic effects Suggestive of, but not sufficient to infer, a causal relationship 

Total mortality  Suggestive of, but not sufficient to infer, a causal relationship 

Reproductive effects 

Effects of fertility and reproduction: suggestive of, but not 
sufficient to infer, a causal relationship 

Effects on pregnancy and birth outcomes: suggestive of, but not 
sufficient to infer, a causal relationship 

Central nervous system effects Suggestive of, but not sufficient to infer, a causal relationship 

Cancer 
Inadequate to infer the presence of absence of a causal 
relationship 

(From U.S. EPA, 2020 Table ES-1) 

Attainment Status in the South Coast Air Basin 

TABLE I-3 

ATTAINMENT STATUS OF OZONE STANDARDS IN THE SOUTH COAST AIR BASIN 

CRITERIA 
POLLUTANT 

STANDARD AVERAGING TIME DESIGNATION 4 ATTAINMENT DATE 5 

1-Hour Ozone 

NAAQS 
1979 1-Hour 
(0.12 ppm) 

Nonattainment 
(Extreme) 

2/26/2023 
Originally 11/15/2010 

(not attained)6 

CAAQS 
1-Hour 

(0.09 ppm) Nonattainment N/A 

NAAQS 
1997 8-Hour 
(0.08 ppm) 

Nonattainment 
(Extreme) 

6/15/2024 

 
4 U.S. EPA often only declares Nonattainment areas; everywhere else is listed as Unclassifiable/Attainment or 
Unclassifiable. 
5 A design value below the NAAQS for data through the full year or smog season prior to the attainment date is 
typically required for attainment demonstration. 
6 1-hour O3 standard (0.12 ppm) was revoked, effective June 15, 2005; however, the Basin has not attained this 
standard based on 2008-2010 data and is still subject to anti-backsliding requirements. 
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8-Hour Ozone7 

NAAQS 
2008 8-Hour 
(0.075 ppm) 

Nonattainment 
(Extreme) 

7/20/2032 

NAAQS 
2015 8-Hour 
(0.070 ppm) 

Nonattainment 
(Extreme) 

8/3/2038 

CAAQS 
8-Hour 

(0.070 ppm) Nonattainment Beyond 2032 

 
 

Short-Term Exposure Effects of Ozone 

TheConsistent with conclusions from the 2013 Ozone ISA (U.S. EPA 2013b), the 2020 Ozone ISA (U.S. EPA 

2020) concludes that there is a “causal relationship” between short-term ozone exposure and respiratory 

effects. The relationship between short-term ozone exposure and central nervous system effects is still 

“suggestive, but not enough evidence to infer, a causal relationship.” Short term ozone exposure that was 

thought to “likely cause” cardiovascular effect and mortality has been downgraded to “suggestive” of a 

causal relationship in the most recent Ozone ISA. Key uncertainties that led to the downgrade included a 

lack of coherence between epidemiologic mortality and morbidity studies. Although multicity studies and 

a multicontinent study reported positive associations between short-term ozone exposure and 

cardiovascular mortality, with few exceptions, the findings from epidemiologic studies on short-term 

ozone exposure and cardiovascular-related morbidity outcomes, specifically hospital admissions and 

emergency department (ED) visits, were generally null. Furthermore, due to the potential for copollutant 

confounding in many studies, some uncertainty remains regarding the extent to which ozone is driving 

the positive associations reported in studies of mortality. Finally in terms of metabolic effects the U.S. EPA 

determinedEPA also determined in that document that it is also “likely” that there is a causal relationship 

between short term ozone exposure and metabolic effects (U.S. EPA 2020).    

Several adverse health effects associated with ambient ozone levels have been identified from laboratory 

and epidemiological studies (American Thoracic Society 1996b; U.S. EPA 2006; U.S. EPA, 2013, U.S. EPA, 

2020).  These include increased respiratory symptoms, damage to cells of the respiratory tract, decrease 

in lung function, increased susceptibility to respiratory infection, asthma exacerbation, an increased risk 

of hospitalization, and increased risk of mortality (U.S. EPA, 2020). The majority of epidemiological studies 

show that both short- and long-term exposures to ozone with median or average levels below the current 

8- hour NAAQS were associated with adverse health outcomes, including: 

• Decreased lung function (Karakatsani et al. 2017; Ierodiakonou et al. 2016); 

• Asthma (Wendt et al. 2014; Tétreault et al. 2016); and 
• Preterm birth (Wallace et al. 2016; Lavigne et al. 2016). 

The adverse effects reported with short-term ozone exposure are greater with increased activity because 

activity increases the breathing rate, the depth of the breaths, and the volume of air reaching the lungs, 

resulting in an increased amount of ozone reaching deeper into the lungs.  Children are considered to be 

 
7 1997 8-hour O3 standard (0.08 ppm) was reduced (0.075 ppm), effective May 27, 2008; the revoked 1997 O3 
standard is still subject to anti-backsliding requirements. 
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a particularly vulnerable population to air pollution effects because their lungs are still growing, they 

typically spend more time outdoors, are generally more physically active, and have a higher ventilation 

rate relative to their body weight, compared to adults (U.S. EPA, 2013).  

Respiratory effects 

Studies have found associations between short exposure to ozone and markers of lung function 

decrements, respiratory symptoms, airway responsiveness, respiratory tract inflammation, injury and 

oxidative stress, and emergency department (ED) visits and hospital admissions for asthma and 

respiratory infections (U.S. EPA, 2020). 

Lung Function 

In the laboratory, exposure of human subjects to low levels of ozone causes reversible decreases in lung 

function as assessed by various measures such as respiratory volumes, airway resistance and reactivity, 

irritative cough and chest discomfort. The results of several studies where human volunteers were 

exposed to ozone for 6.6 hours at levels between 0.04 and 0.12 ppm were summarized by Brown (Brown 

et al. 2008) showing a reduction in lung function (FEV1) and other respiratory effects. A study published 

after the analysis by Brown et al. exposed healthy young adults for 6.6 hours under intermittent moderate 

exercise to each of the following: filtered air, and ozone at 0.06, 0.07, 0.08, and 0.087 ppm (Schelegle et 

al. 2009). The study found decreases in lung function (forced expiratory volume in 1 second, or FEV1) with 

each of the different levels of ozone exposure, although the decrease in lung function at 0.06 ppm was 

not statistically different from exposure to filtered air. Lung function (FEV1) decreases were approximately 

5%, 7%, and 11% at ozone exposure levels of 0.07, 0.08, and 0.087 ppm. A more recent study (Kim et al. 

(2011) exposed young healthy adults to ozone in the range of 0.06 to 0.10 ppm for 6.6 hours while 

engaging in intermittent moderate exercise, and found that the study participants exhibited an 

approximately 2 percent reduction in lung function (FEV1) and an increase in pulmonary inflammation 

after exposure to ozone at the 0.06 ppm concentration. Epidemiological studies of individuals exercising 

outdoors, as well children attending summer camp (Berry et al., 1991; Spektor and Lippmann, 1991; Avol 

et al., 1990; Burnett et al., 1990; Higgins et al., 1990; Raizenne et al., 1989; Spektor et al., 1988), have 

shown associations of reduced lung function with ozone exposure. A Canadian study also reports a 

positive association between short-term ambient ozone concentrations and lung function effects in a 

healthy population (Dales et al. (2013).  

Figure I-1 taken from the Ozone ISA 2020 summarizes results from multiple studies showing an increasing 

response on lung function with increasing exposure levels in subjects. 
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“All illustrated studies used a constant target quasi-continuous exercise ventilation rate of ~20 L/minute per m2 body surface 
area (BSA). For studies using step-wise (s) or triangular (t) increases and decreases in ozone concentration, the FEV1 response is 
plotted at the average ozone exposure concentration for the 6.6-hour exposure. Some exposures were conducted using a 
facemask (m), all other studies were conducted within a chamber. All responses at and above 70 ppb (targeted concentration) 
were statistically significant relative to filtered air exposure. At a constant exposure concentration of 60 ppb in a chamber, 
statistically significant FEV1 responses were found by Kim et al. (2011) and in the Adams (2006) study based on the analysis of 
Brown et al. (2008). With the exception of the Schelegle et al. (2009) data, the data at 60, 80, and 120 ppb have been offset 
along the x-axis for illustrative purposes. The McDonnell et al. (2013) line illustrates the predicted FEV1 decrements at 6.6 hours 
as a function of ozone concentration using Model 3 coefficients for a 23.5-year-old with a BMI of 23.1 kg/m2 having a 
ventilation rate during rest and exercise of 6 and 20 L/minute per m2 BSA. 80 ppb data for 30 health subjects were collected as 
part of the Kim et al. (2011) study, but only published in Figure 5 of McDonnell et al. (2012).”  

 

FIGURE I-1 

CROSS-STUDY COMPARISONS OF MEAN OZONE-INDUCED FORCED EXPIRATORY VOLUME IN 1 SECOND 

(FEV1) DECREMENTS IN YOUNG HEALTHY ADULTS FOLLOWING 6.6 HOURS OF EXPOSURE TO OZONE. 

(ADAPTED FROM FIGURE 3-3 OF 2020 OZONE ISA (U.S. EPA, 2013A). STUDIES APPEARING IN THE FIGURE LEGEND ARE: 

ADAMS (2006), ADAMS (2003A), ADAMS (2002), ADAMS (2000), ADAMS AND OLLISON (1997), FOLINSBEE ET AL. 

(1994), FOLINSBEE ET AL. (1988), HORSTMAN ET AL. (1990), KIM ET AL. (2011), MCDONNELL ET AL. (2013), 

MCDONNELL ET AL. (1991), AND SCHELEGLE ET AL. (2009).) 

Of theThere are more recent studies looking at lung function with ozone exposure, one. One study 

evaluated the effect of ozone on lung function at concentrations below 80 ppb. The results of this study 

of older adults (55−70 years) exposed for 3 hours to 0, 70, and 120 ppb ozone showed small decrements 

in lung function (Arjomandi et al., 2018). The mean (95% confidence interval) FEV1 and FVC increased 

from preexposure values by 2.7% (2.0-3.4) and 2.1% (1.3-2.9), respectively, 15 minutes after exposure to 

filtered air (0 ppb). Exposure to ozone reduced these increases in a concentration-dependent manner. 

After 120-ppb exposure, FEV1 and FVC decreased by 1.7% (1.1-2.3) and 0.8% (0.3-1.3), respectively 
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(Arjomandi et al.,, with a group mean ozone-induced FEV1 decrement of only 1.2% (Arjomandi et al., 2018). 

Several studies have investigated the effects of 100−300 ppb ozone exposure on lung function (Biller et 

al. 2011, Ghio et al. 2014, Frampton et al. 2015, Hoffmeyer et al. 2013, Madden et al. 2014, Stiegel et al. 

2017, Tank et al. 2011) In school aged children, Karakatsani et al (2017) showed that an increase 

of 10 μg/m3 in weekly ozone concentration was associated with a decrease in FVC (forced vital capacity) 

and FEV1 (forced expiratory volume in 1 s) of 0.03L (95% CI) and 0.01L (95% CI) respectively.. Given that 

lower ambient concentrations are more common currently in the South Coast Basin, these studies are 

more relevant when studying mechanistic information or existence of associations between lung function 

and other indicators of respiratory health.  

Looking at repeated exposure Madden et al. (2014), consistent with older studies, reported that 2 

consecutive days of ozone exposure caused a statistically greater decrement in FEV1 (18.2 ± 4.5%) than 

the decrement immediately after the first day of ozone exposure (i.e., 9.9 ± 2.5%; p < 0.05) and 

immediately after ozone exposure (i.e., 10.9 ± 2.6%) preceded by an air exposure on the prior day. 

However previous studies have also shown attenuated responses or a reduction in magnitude of 

responses when exposures are repeated (Linn et al. 1988). It has been argued that the observed shift in 

response is evidence of a probable development of tolerance, it appears that while functional changes 

may exhibit attenuation, biochemical and cellular changes which may be associated with episodic and 

chronic exposure effects may not exhibit an attenuation. Cellular and biochemical changes associated 

with respiratory tract inflammation have been consistently found in the airway lining after low- level 

exposure to ozone. These changes include an increase in specific cell types and in the concentration of 

biochemical mediators of inflammation and injury such as Interleukin-1, Interleukin-6, Interleukin-8, 

Tumor Necrosis Factor α (TNF-α), and fibronectin (Van Bree et al. 2002; Johnston et al. 2007; U.S. EPA, 

2013). Significant relationships have also been reported between FEV1 decrements and plasma ferritin [r 

= −0.67, p = 0.003; i.e., larger FEV1 decrements in individuals with lower baseline plasma ferritin (Ghio et 

al., 2014), and with the inflammatory cytokine IFN-γ in the blood (Stiegel et al., 2017). That is to show 

that, internal damage to the respiratory system may continue with repeated ozone exposures, even if 

externally observable effects (chest symptoms and reduced lung function) disappear. An additional 

argument against toleration is that after several days or weeks without ozone exposures, the 

responsiveness (in terms of lung function as well as symptoms) returns, which is evidence that any 

tolerance developed is relatively short-lived (U.S. EPA, 2013).  

Lung function changes havewere also been studied in sensitive populations. Based on studies reviewed in 

the 1996 and 2006 Ozone AQCDs (U.S. EPA, 1996a, 2006) and the 2013 Ozone ISA (U.S. EPA, 2013), it was 

concluded that individuals with asthma were at least as sensitive to acute effects of ozone as healthy 

individuals. In the 2013 Ozone ISA (U.S. EPA, 2013), the study by Horstman et al. (1995) showedwas 

recognized as showing clearly larger FEV1 responses in individuals with asthma relative to those without 

(19 vs. 10% FEV1 decrements, respectively, p = 0.04) following 7.6-hour exposures to 160 ppb ozone with 

light quasi-continuous exercise. In asthmatics, ozone-induced FEV1 decrements were also well correlated 

with baseline percent predicted FEV1 (r = 0.53, p < 0.05); that is, responses to ozone increased with severity 

of disease, and individuals using bronchodilators experienced greater ozone-induced lung function 

decrements. Based on FEV1/FVC, this study also showed that the obstructive response to ozone is greater 

in individuals with asthma than those without. Kreit et al. (1989) also reported a large statistically 

significant difference in ozone-induced FEV1 decrements between individuals with asthma and those 



Appendix I: Health Effects 

I-11 

without (25 vs. 16%, respectively, p < 0.05) exposed to 400 ppb ozone with heavy intermittent exercise 

for 2 hours.  

A large body of epidemiologic studiesSince the 2013 Ozone ISA, four controlled provides generally 

consistent evidence that increases in short-term ozone concentrations are associated with decreased lung 

function in children with asthma. Associations were observed across a range of ozone concentrations, 

daily averaging times (e.g., 24-hour avg, 8-hour avg, 8-hour max, and 1-hour max), and diverse geographic 

locations, including multicity U.S. studies (O'Connor et al., 2008; Mortimer et al., 2002; Mortimer et al., 

2000). Somewhat greater decrements in lung function (4.9 to 7.3 percent) were found in children with 

asthma who had respiratory infections or were using corticosteroid medication. Ierodiakonou et al. (2016) 

examined associations of lung function and methacholine responsiveness (PC20) with ozone, carbon 

monoxide (CO), nitrogen dioxide, and sulfur dioxide concentrations in 1003 asthmatic children 

participating in a 4-year clinical trial. Four-month averaged ozone concentrations were negatively 

associated with FEV1/FVC ratio (P < .05). Controlled human exposure studies examining ozone effects on 

lung function in individuals with asthma have also been published (Hao et al., 2022; Arjomandi et al., 2015; 

Leroy et al., 2015; Bartoli et al., 2013; Fry et al., 2012). Neither Arjomandi et al. (2015) nor Fry et al. (2012) 

reported FEV1 responses to ozone differentiated by the presence of asthma. 

Hao et al (2022), conducted a panel study of 40 children aged 8-16 years with moderate-to-severe asthma 

in Los Angeles, California. Hourly ambient (PM2.5, nitrogen dioxide (NO2), ozone (O3)) and traffic-related 

(nitrogen oxides (NOx) and PM2.5) air pollution exposures were modeled based on location. They used 

mixed-effects models to examine the association of same day and lagged (up to 2 days) exposures with 

daily changes in % predicted FEV1 and % predicted peak expiratory flow (PEF), count of rescue inhaler 

puffs, and symptoms. One SD increase in previous day O3 exposure was associated with reduced morning 

(beta [95% CI]: -4.11 [-6.86, -1.36]), evening (-2.65 [-5.19, -0.10]) and daily average %predicted FEV1 (-

3.45 [-6.42, -0.47]). Exposure to ambient O3, NOx, and NO was significantly associated with increased 

rescue inhaler use (rate ratio [95% CI]: O3 1.52 [1.02, 2.27], NOx 1.61 [1.23, 2.11], NO 1.80 [1.37, 2.35]). 

 Bartoli et al. (2013) found that the magnitude of ozone-induced FEV1 response increased with decreasing 

baseline FEV1 (p = 0.02). Bartoli et al. (2013) also found that inhaled corticosteroid treatment was 

associated with a decrease in ozone-induced FEV1 decrements (p = 0.04). This study, however, did not 

include a healthy non-asthmatic control group, limiting our understanding of differences between 

asthmatic and non-asthmatic individuals. In a smaller study of healthy non-asthmatic individuals (5 F, 7 

M; 31.8 ± 6.0 years) and subjects with mild asthma (5 F, 3 M; 33.7 ± 10.1 years), although baseline FEV1 

and FEV1/FVC were significantly lower in asthmatics than non-asthmatics, there was no significant 

association between the presence of asthma and lung function response to ozone (Leroy et al., 2015).  

ManyOverall, most controlled human exposure studies found little to no difference in ozone-induced lung 

function responses between individuals with and without asthma. However, it should be noted that there 

are limitations to these types of human exposure studies. For example, even though some studies enroll 

patients with previously diagnosed asthma, people with poorly controlled asthma would unlikely be 

eligible for such studies. Additionally, human exposure studies typically only enroll adults rather than 

children. 

Laboratory studies have also compared the degree of lung function change seen in healthy individuals 

versus those with chronic obstructive pulmonary disease (COPD). In several laboratory studies of 

individuals with COPD, the percent decreases in lung function from short-term ozone exposures ≤0.30ppm 
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among patients with COPD generally did not differ from the lung function decrements experienced by 

healthy patients (Linn et al. 1982; Solic et al. 1982; Linn et al. 1983; Kehrl et al. 1985).  That finding, 

however, may not accurately reflect the true impact of exposure on these respiration-compromised 

individuals.  Since the respiration-compromised group may have lower lung function to begin with, the 

same total percent change in lung function may represent a substantially greater relative adverse effect 

overall.   

With overweight individuals there is evidence showing ozone-induced FEV1 decrements increasing with 

increasing BMI. With overweight individuals, the 2013 Ozone ISA (U.S. EPA, 2013) included two 

retrospective analyses of controlled human exposure studies showing ozone-induced FEV1 decrements 

increased with increasing BMI. There is a new controlledIn a 2007 study, short-term ozone concentrations 

were associated with decreases in lung function in older adults with airway hyperresponsiveness (Alexeeff 

et al., 2007). The observed association was stronger among those who were obese. An analysis of the 

Offspring and Third Generation Framingham Heart Study cohorts also found that obese participants had 

significantly stronger associations between 8-hour max summertime ozone concentrations and reduced 

lung function (Rice et al., 2013).  

In a controlled human exposure study and a larger retrospective analysis demonstrating an effect of BMI 

on lung function responses to ozone, discussed in the 2020 Ozone ISA (U.S. EPA, 2020). Bennett et al. 

(2016) exposed obese (19 F; 27.7 ± 5.2 years) and normal-weight (19 F;24 ± 3.7 years) women to 0 and 

400 ppb ozone for 2 hours during intermittent exercise (15-minute periods of seated rest and exercise at 

25 L/minute per m2 BSA). The ozone-induced FVC decrement was significantly (p < 0.05) greater in the 

obese women (12.5%) than normal-weight women (8.0%). The FVC decrement also tended (p = 0.08) to 

be greatest in the obese African-Americans (15.7%) relative to other obese subjects (9.6%). There was 

also a tendency (p = 0.11) for greater ozone-induced FEV1 decrements in obese women (15.9%) relative 

to the normal-weight women (11.7%). While respiratory function was diminished, respiratory symptoms 

in response to ozone exposure did not differ between obese and normal-weight women. The new 

retrospective analysis by McDonnell et al. (2010 and 2013) includes data from prior studies of young 

healthy adults (104 F, 637 M; 18−36 years) exposed one or more times to ozone and/or filtered air. The 

prior analysis by McDonnell et al. (2010), discussed in the 2013 Ozone ISA in relation to BMI effects, used 

data from 541 healthy nonsmoking white males (18−35 years). The analysis based on a larger data set 

continues to show that the BMI effect is of the same order of magnitude but in the opposite direction of 

the age effect. Thus, the modelpredictsmodel predicts FEV1 responses increase with increasing BMI and 

diminish with increasing age.  

In animal studies changes in frequency of breathing and tidal volume, reflecting a pattern of rapid, shallow 

breathing, were commonly observed at ozone concentrations of about 0.2 ppm. Decreased lung volumes 

were observed in rats exposed to 0.5 ppm, while changes in compliance and resistance were observed at 

ozone concentrations of 1 ppm and above. Repeated acute exposures over several days led to attenuation 

of the pulmonary function decrement response. A lung imaging study found that continuous or half-day 

exposure to 0.5 ppm ozone for several days led to ventilatory abnormalities that suggested narrowing of 

peripheral small airways and increased airway resistance (U.S. EPA, 2013). While ozone concentrations in 

animal toxicological studies seem to be high, it should be noted that deposition of ozone resulting from a 

2-hour exposure to 2 ppm ozone in a resting rat is roughly equivalent to deposition of ozone resulting 

from a 2-hour exposure to 0.4 ppm ozone in an exercising human (Hatch et al., 1994). More recently, 

Hatch et al. (2013) showed that resting rats and resting humans receive similar alveolar ozone doses.  
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A large number of recent animal studies have further evaluated changes in lung function in response to 

even lower concentrations, short term ozone exposure. All these studies were conducted in rodent strains 

with varying degrees of sensitivity to ozone. Lung function was assessed by changes in ventilatory 

parameters such as tidal volume and enhanced pause. Enhanced pause is a measure of respiratory distress 

that may or may not be related to an increase in airway resistance. These recent studies demonstrated 

that exposure to 0.1−2 ppm ozone results in changes in lung function, as measured by altered ventilatory 

parameters (Ghio et al., 2014; Bao et al., 2013; Lee et al., 2013). Changes in enhanced pause and evidence 

of sensory and pulmonary irritation were observed following acute exposure to 2 ppm ozone (Hansen et 

al. (2016). Changes in enhanced pause and tidal volume were observed with acute exposure to 0.5−1 ppm 

ozone (Gordon et al., 2016b; Dye et al., 2015; Schelegle and Walby, 2012; Dye et al., 2015). Repeated 

exposure to ozone resulted in numerous effects, with decreased respiratory frequency occurring at 

concentrations of 0.1 ppm ozone (Wolkoff et al., 2012; Snow et al., 2016; Miller et al., 2016b, Gordon et 

al., 2017b; Henriquez et al., 2017).   

There have been recent animal studies looking at short term ozone exposure in sensitive populations as 

well. Several recent studies evaluated respiratory effects of acute ozone exposure (0.2−1 ppm, 3−6 hours) 

in rodent models of cardiovascular disease. Some of the studies provide evidence that cardiovascular 

disease exacerbates the respiratory effects of ozone exposure, like lung function changes (U.S. EPA, 2020).  

Regarding obesity and FEV response to short term ozone exposure a recent study (Gordon et al., 2016b) 

involved male and female rats fed normal, high-fructose or high-fat diets prior to acute and subacute 

ozone exposure (0.8 ppm × 5 hours). While there were some differences in effects depending on duration 

of exposure, diet, and sex of rat, ozone exposure generally resulted in statistically significant increases in 

enhanced pause and tidal volume, which are ventilatory parameters that reflect a change in lung function. 

In addition to controlled laboratory conditions for both human and animal subjects, 
epidemiological 
There were wide ranges in responses among individuals.  U.S. EPA’s 2013 ISA indicated that most studies 

found reductions in lung function (FEV1) in the range of approximately <1 to 2 percent when standardized 

to an increase of 0.04 ppm for a 1-hour maximum, an increase of 0.03 ppm for an 8-hour maximum, and 

an increase of 0.02 ppm for a 24-hour average (U.S. EPA, 2013).    A more recent study in Canada also 

reports a positive association between short-term ambient ozone concentrations and lung function 

effects in a healthy population (Dales et al. (2013).  

A large body of epidemiologic studies reviewed in the 2020 Ozone ISA (U.S. EPA, 2020)In addition to 

studies of children with asthma, the 2013 Ozone ISA evaluated a limited number of studies that examined 

lung function in adults with asthma (U.S. EPA, 2013). In contrast to results from studies of children, short-

term ozone concentrations were not consistently associated with lung function decrements in adults with 

asthma. 

A recent analysis of the Offspring and Third Generation Framingham Heart Study cohorts also found that 

obese participants had significantly stronger associations between 8-hour max summertime ozone 

concentrations and reduced lung function (Rice et al., 2013). 

Respiratory symptoms 

In addition to lung function decrements, controlled human exposure studies clearly indicate ozone-

induced increases in respiratory symptoms including pain on deep inspiration, shortness of breath, and 
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cough. In brief, the available evidence during the last AQMP (2016) indicated that respiratory symptoms 

increase with increasing ozone concentration, duration of ozone exposure, and activity level of exposed 

subjects. For exposures of 1−2 hours to ≥120 ppb, statistically significant respiratory symptoms and effects 

on FEV1 were observed when exercise sufficiently increased ventilation rates (McDonnell et al., 1999b). 

During exposures at rest, 5% of young healthy adults exposed to 400 ppb ozone for 2 hours experienced 

pain on deep inspiration, but not at 1 hour of exposure. Respiratory symptoms were also not observed 

following 1 to 2 hours of resting exposure at lower concentrations of 120 to 300 ppb. However, when 

exposed during light to moderate intermittent exercise (22−35 L/minute) to 120 ppb for 2 hours, 9% of 

individuals experienced pain on deep inspiration, 5% experienced cough, and 4% experienced shortness 

of breath. For longer duration, 6.6-hour exposures to 80 ppb with moderate quasi-continuous exercise, 

FEV1 decrements and total respiratory symptoms diverge from filtered air responses after 3 hours and 

become statistically different by 6.6 hours (Adams, 2006). For the 6.6-hour exposures to ozone, 70 ppb is 

the lowest concentration where statistically significant ozone-induced lung function decrements and 

subjective symptoms have been reported (Schelegle et al., 2009). Although several studies have 

investigated the effects of 6.6-hour exposures during moderate exercise to 60 ppb ozone, none have 

observed a statistically significant increase in respiratory symptoms following ozone relative to filtered 

air. Horstman et al. (1995) showed that after 7.6 hours of exposure to 160 ppb ozone with light quasi-

continuous exercise there was a statistically significant increase in the incidence of wheeze in subjects 

with asthma relative to healthy controls, which did not experience wheeze. There was also a statistically 

significant increase in the incidence of wheeze in the subjects with asthma on their ozone exposure day 

relative to their filtered-air exposure day.  

In a recent study by Pepper et al. (2020) ambient ozone exposure was positively associated with asthma 

rescue inhaler use (p = 0.01). Age-specific associations were identified (interaction p = 0.01), with a larger 

increase in asthma rescue inhaler use for children (11.3%; 95% CI: 7.0%-18.2%) than adults (8.4%; 95% CI: 

6.4%-11.0%) per interquartile range (IQR) increase of ozone (16.8 ppb). These findings support existing 

evidence that short-term exposure to ozone can cause respiratory symptoms in individuals with asthma, 

and suggest that ozone exposures below the current U.S. EPA standard may be associated with increased 

asthma rescue inhaler use. 

A recent study in guinea pigs and rabbits found that ozone acts through sensory nerves to enhance 

coughing that is elicited by citric acid (Clay et al., 2016). Acute exposure to 2 ppm ozone for 0.5−1 hour 

resulted in statistically significant increases in cough frequency and decreases in time to cough in response 

to citric acid. Experiments with pharmacological agents implicated TRPV1 receptors, a type of sensory 

nerve receptor often found on C-fibers, in mediating the hypertussive response to ozone (U.S. EPA, 2020). 

A few California studiesSeveral epidemiologic panel studies evaluated in the 2013 Ozone ISA (U.S. EPA, 

2013a) examined the relationship between short-term ozone exposure and incidence of respiratory 

symptoms (and increased symptom scores in children with asthma. Evidence from a limited number of 

multicity U.S. studies was inconsistent, but many single-city studies provided evidence of an association. 

These studies conducted in various cities in the U.S. and in other countries have reported increased 

respiratory symptoms among children with asthma, including wheeze, cough, difficulty breathing, and 

chest symptoms/tightness) and increased symptom scores in children with asthma.. The Children’s Health 

Study, conducted by researchers at the University of Southern California, followed for several years a 

cohort of children that live in 12 communities in Southern California with differing levels of air pollution.  

A publication from this study reported that school absences in fourth graders for respiratory illnesses were 
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positively associated with short-term increases in ambient ozone levels.  An increase of 20 ppb (0.02 ppm) 

ozone was associated with a 63 percent increase in illness-related absence rates and an 83 percent 

increase in respiratory illnesses (Gilliland et al. 2001). A small panel study of Hispanic children with asthma 

living in the Huntington Park neighborhood of Los Angeles, California reported that a 10.8 ppb increase in 

ozone averaged over 8 hours nearly doubled the odds of having asthma symptoms that interfered with 

daily activities (Delfino et al. 2003). One recent panel study of school-aged children in Detroit tracked 

respiratory symptoms in children with asthma for periods of 14 consecutive days during 11 seasons (Lewis 

et al., 2013). The authors reported increases in a range of respiratory symptoms, including cough, wheeze, 

shortness of breath, and chest tightness, associated with increases in 1- and 8-hour daily max ozone 

concentrations. Consistent with results from studies evaluated in the 2013 Ozone ISA, Lewis et al. (2013) 

observed associations that were larger in magnitude in children taking corticosteroids. However, these 

associations were much less precise (i.e., wider 95% CIs) than the associations for children not taking 

steroids.  

Airway Responsiveness 

Ozone has been shown to cause an increase in airway responsiveness in controlled human exposure 

studies. In general, airway responsiveness is assessed by increasing inhaled concentrations of a broncho 

constrictive drug and measuring the effect on lung mechanics (FEV1 or sRaw). A dose-dependent increase 

in airway responsiveness of young, healthy, nonsmoking males following exposures to 0, 80, 100, and 120 

ppb ozone (6.6 hours, quasi-continuous moderate exercise at 39 L/minute) has been demonstrated. 

Changes in airway responsiveness appear to persist longer than changes in pulmonary function, although 

this has been studied only on a limited basis. Studies suggest that ozone-induced increases in airway 

responsiveness usually resolve 18 to 24 hours after exposure but may persist in some individuals for longer 

periods. Although FEV1 decrements and respiratory symptoms become attenuated following several 

consecutive days of ozone exposure, the ozone-induced increase in airway responsiveness (measured by 

increase in sRaw upon methacholine challenge) over 5 consecutive days is not attenuated. Increases in 

airway responsiveness following ozone exposure do not appear to be associated with ozone-induced 

changes in lung function, respiratory symptoms, or changes in epithelial permeability. First described in 

the 1986 ozone AQCD (U.S. EPA, 1986), a mechanistic study of subjects exposed to 600 ppb ozone while 

exercising added to the understanding of mechanisms underlying changes in airway responsiveness 

caused by ozone exposure. Atropine inhibited an ozone-induced increase in airway responsiveness to 

histamine, indicating the involvement of the parasympathetic nervous system in this response (U.S. EPA, 

2013).  

A recent study of 38 healthy adult women (average age, 26 years) exposed to 0 and 400 ppb ozone for 2 

hours performing light intermittent exercise (15-minute periods of exercise at 25 L/minute and seated 

rest) showed a tendency for increases in airway responsiveness due to ozone with 4 and 12 subjects being 

responsive to methacholine after exposure to filtered air and ozone, respectively (Bennett et al., 2016).  

Controlled human exposure studies previously evaluated in the 2013 Ozone ISA indicate that individuals 

with and without asthma exhibit similar relative increases in ozone-induced airway responsiveness. 

However, in general individuals with asthma have greater baseline airway responsiveness than individuals 

without asthma. Increased airway responsiveness can result in the narrowing of airways upon inhalation 

of a variety of stimuli, providing biological plausibility for ozone-induced asthma exacerbation, as 

supported by the epidemiologic associations observed between increases in ozone and hospital and 
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emergency room visits for asthma and prevalence of respiratory symptoms in children with asthma (U.S. 

EPA, 2020).  

Concerning airway responsiveness in overweight individuals, a recent study showed no difference 

between normal-weight and obese women in airway responsiveness after ozone exposure (Bennett et al., 

2016).  

Most of the animal studies discussed in the 2013 Ozone ISA (U.S. EPA, 2013) found increased airway 

responsiveness in guinea pigs, rats, or mice exposed to 1 ppm and higher concentrations of ozone, 

although increased airway responsiveness was, in a few cases, demonstrated after exposure to less than 

0.3 ppm ozone. While ozone concentrations in animal toxicological studies seem to be high, it should be 

noted that deposition of ozone resulting from a 2-hour exposure to 2 ppm ozone in a resting rat is roughly 

equivalent to deposition of ozone resulting from a 2-hour exposure to 0.4 ppm ozone in an exercising 

human (Hatch et al., 1994). More recently, Hatch et al. (2013) showed that resting rats and resting humans 

receive similar alveolar ozone doses. 

In more recent experimental animal studies, increases in airway responsiveness resulted from ozone 

exposures in the range of 0.8 to 2 ppm but not in response to acute and repeated exposures of 0.25 and 

0.5 ppm (U.S. EPA, 2020; Zychowski et al., 2016; Groves et al., 2012; Cho et al., 2018; Mathews et al., 

2018; Malik et al., 2017; Stoberet al., 2017; Elkhidir et al., 2016; Kasahara et al., 2015; Razvi et al., 2015; 

Barreno et al., 2013; Cho et al., 2013; Sunil et al., 2013; Zhu et al., 2016). Mechanistic studies provide 

evidence that local reflex responses and activation of parasympathetic pathways mediate increases in 

airway responsiveness due to ozone exposure (Verhein et al., 2013; Barker et al., 2015). This may explain 

the ability of ozone to act as a nonallergic asthma trigger resulting in bronchoconstriction (U.S. EPA, 2020).  

In mouse models of obesity, airways were innately more responsive and responded more vigorously to 

acute ozone exposure (2 ppm for 3 hours) than lean controls. Newly available information confirms and 

extends these findings. Several recent studies evaluated the respiratory effects of acute ozone exposure 

(2 ppm, 3 hours) in mouse models of obesity (Mathews et al., 2018; Mathews et al., 2017a; Mathews et 

al., 2017b; Williams et al., 2015). Baseline and nonspecific (i.e., methacholine challenge) airway 

responsiveness were greater in obese mice than lean mice in the absence of ozone exposure. Acute ozone 

exposure increased baseline and nonspecific airway responsiveness in obese mice, but not in lean mice. 

Respiratory Tract Inflammation, Injury, and Oxidative Stress 

Controlled human exposure studies evaluated in the 1996 and 2006 Ozone AQCDs (U.S. EPA, 2006, 1996a) 

established evidence of respiratory tract inflammation in response to acute ozone exposures. Acute ozone 

exposure initiates an acute inflammatory response throughout the respiratory tract that has been 

observed to persist for at least 18−24 hours post-exposure. A single acute exposure (1−4 hours) of humans 

to moderate concentrations of ozone (200−600 ppb) while exercising at moderate to heavy intensities 

results in a number of cellular and biochemical changes in the lung, including an inflammatory response 

characterized by increased numbers of white blood cells (Polymorphonuclear Leukocytes (PMNs)), 

increased permeability of the epithelial lining of the respiratory tract, cell damage, and production of 

proinflammatory cytokines and prostaglandins. These changes also occur in humans exposed to 80 and 

200 ppb ozone for 6−8 hours.  

The presence of PMNs in the lung has long been accepted as a hallmark of inflammation and is an 

important indicator that ozone causes pulmonary inflammation. Notably, these inflammatory responses 
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are not correlated with lung function changes but are at least partially correlated with airway resistance. 

These results indicate that changes in pulmonary inflammation and airway obstruction may share similar 

underlying mechanisms, while inflammation and lung function as measured by FEV1 may not. Additionally, 

the evidence suggested that there is interindividual variability in inflammatory responses to ozone. In the 

2013 Ozone ISA (U.S. EPA, 2013), significant (p = 0.002) increases in sputum PMN (16−18 hours post-

exposure) relative to filtered air responses had been reported for 60 ppb ozone which is the lowest 

exposure concentration that has been investigated in young healthy adults. This was expanded upon in 

the 2013 Ozone ISA (U.S. EPA, 2013) in studies that demonstrated GSTM1 genotype interaction with ozone 

exposure on pulmonary inflammation. A more recent study (Alexis et al., 2013) provides some further 

evidence suggesting that young healthy GSTM1-null adults may be more susceptible to ozone-related 

inflammatory responses, although the evidence is not entirely consistent, with a relatively large study of 

older adults by Arjomandi et al. (2018) reporting that inflammatory responses to ozone are not dependent 

on GSTM1 genotype (50 GSTM1 null, 37 GSTM1 positive). 

Controlled human exposure studies evaluated in the 2013 Ozone ISA (U.S. EPA, 2013a) established 

evidence of enhanced allergic inflammation to ozone in individuals with asthma. Specifically, markers of 

airway and lung inflammation, and innate immunity, were increased in response to short-term ozone 

exposures. As with the findings for lung function, there is limited evidence that ozone-induced 

inflammatory responses differ due to the presence of asthma. 

Bennett et al. (2016) recently investigated PMN responses in obese (19 F; 27.7 ± 5.2 years) and normal-

weight (19 F; 24 ± 3.7 years) women exposed to 0 and 400 ppb for 2 hours during intermittent exercise. 

Although PMN were significantly increased after ozone exposure relative to air, the PMN response did not 

differ between groups. Arjomandi et al. (2015) also found that adjustment for age, sex, and BMI did not 

affect the association between PMN responses and ozone exposure. A recent panel study of adults with 

type 2 diabetes mellitus reported decreases in pulmonary inflammation corresponding to 6- (3:00 a.m. to 

9:00 a.m.) and 24-hour avg ozone concentrations (Peng et al., 2016). The apparent protective association 

may be explained by negative correlations between ozone and NOX, black carbon (BC), and particle 

number (PN), each of which demonstrated strong positive associations with pulmonary inflammation (U.S. 

EPA, 2020). 

Consistent with experimental studies in humans, a large body of evidence from recent animal toxicological 

studies and studies previously evaluated in the 2013 Ozone ISA (U.S. EPA, 2013a) demonstrate 

inflammatory responses to acute, subacute, and repeated ozone exposures in various animal models. 

Additionally, results from recent experimental animal studies are also consistent with previous findings of 

ozone-related pulmonary injury (0.3−2 ppm ozone) and oxidative stress (0.15−2 ppm ozone) (U.S. EPA, 

2020). Mechanistic studies present a plausible pathway by which ozone reacts with respiratory tract 

components, produces oxidized species that injure barrier function and activates innate immunity, 

resulting in a cycle of inflammation, injury, and oxidative stress.  

Several recent studies evaluated respiratory effects of acute ozone exposure (0.2−1 ppm, 3−6 hours) in 

rodent models of cardiovascular disease. Injury, inflammation, oxidative stress, lung function changes, 

and increased airway responsiveness were seen in animals with cardiovascular disease in response to 

ozone exposure (U.S. EPA, 2020).  Two recent studies employed an animal model of progressive 

pulmonary inflammation as a surrogate for COPD. Results suggest that chronic inflammation enhanced 

sensitivity to short-term ozone exposure (Groves et al. 2012, 2013). 
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Several recent studies have evaluated the respiratory effects of ozone exposure in animal models of 

obesity, high fructose/fat diet, and diabetes. Enhanced inflammatory and injury responses were found in 

obese compared with lean mice and in animals fed high-fat/high-fructose diets compared with those fed 

a normal diet (U.S. EPA, 2020) In mouse models of obesity, respiratory tract inflammation and injury 

responses to acute ozone exposure (2 ppm for 3 hours) were enhanced compared with lean controls 

(Mathews et al., 2018; Mathews et al., 2017a; Mathews et al., 2017b; Williams et al., 2015). However, the 

inflammatory response to subacute ozone exposure (0.3 ppm for 72 hours) was dampened (Ying et al., 

2016; Zhong et al., 2016).  

A limited number of epidemiologic panel studies evaluated in the 2013 Ozone ISA (U.S. EPA, 2013a) 

observed evidence of pulmonary inflammation in children without asthma associated with short-term 

ambient ozone exposure. These results are coherent with results from experimental studies in humans 

and animals. Recent studies have examined pulmonary inflammation in general population studies of 

children (Patel et al., 2013; Salam et al., 2012), with asthma prevalence ranging from 14 to 47%.  

Respiratory Infection and other Associated Health Effects 

The inflammatory effects of ozone involve the innate immune system, as indicated by increases in airway 

neutrophils. The adaptive immune system may also be involved via alterations in antigen presentation 

and co-stimulation by innate immune cells such as macrophages and dendritic cells, which may lead to T-

cell activation. Controlled human exposure studies show that ozone exposure results in airway 

neutrophilia, reflecting activation of the innate immune system, and altered antigen presentation in 

macrophages and dendritic cells. Subjects involved in these studies were exposed to 80−400 ppb ozone 

with moderate intermittent exercise. Enhanced adaptive immunity may bolster defenses against 

infection, as well as increase allergic responses via T-cell activation. Other controlled human exposure 

studies showed minimal effects of ozone exposure on macrophage phagocytosis or function. In 

asthmatics, there is increased uptake of particles by airway macrophages that may also enhance the 

processing of particulate antigens and lead to greater progression of allergic airway disease and contribute 

to an increased risk of asthma exacerbation (U.S. EPA, 2020). 

In animal toxicological studies there is evidence of impaired host defense resulting from exposure to 

ozone. Increased susceptibility to challenge with infectious agents was observed at ozone concentrations 

of 0.08−0.5 ppm. Decreases in mucociliary clearance occurred following exposure to 1 ppm ozone and 

altered macrophage phagocytosis or function following exposure to 0.1 ppm ozone. In addition, effects 

on adaptive immunity, such as altered T cell subsets in the spleen (0.6 ppm), decreased antibody response 

following influenza virus infection (0.5 ppm), and decreased mitogen activated T-cell proliferation (0.5 

ppm), have been reported. Effects on natural killer cells, which are effectors of innate and adaptive 

immunity, have also been reported with decreased activity at concentrations of 0.6−1 ppm, and increased 

activity or no effect at lower concentrations. Acute exposures to 2 ppm ozone resulted in SP-A oxidation 

and impairment of SP-A dependent phagocytosis, which led to increased susceptibility to pneumonia. This 

ozone exposure (2 ppm, 3 hours) increased the area and severity of lung inflammation in both male and 

female mice, with a larger response observed in females. In addition, spleen red pulp congestion, 

indicating compromised spleen immune function, occurred in female mice (U.S. EPA, 2020).  

There are larger epidemiological studies, including one for California, that have looked at the association 

between ozone exposure and respiratory infection ED visits. Stieb et al. (2009) observed no evidence of 

an association between ozone exposure and respiratory infection ED visits at any lag examined (i.e., 0, 1, 
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or 2 days) in an all-year analysis across seven Canadian cities. SeveralHowever, several recent studies 

provide generally consistent evidence of an association between short-term exposure to ozone and ED 

visits for a range of respiratory infection endpoints (U.S. EPA, 2020). The large multicity studies in the U.S., 

including California (Malig et al. 2016), and Canada reported associations between ozone and ED visits for 

pneumonia (Malig et al., 2016; Xiao et al., 2016), acute respiratory infections (Malig et al., 2016), upper 

respiratory tract infections (Barry et al., 2018; Szyszkowicz et al.,2018; Malig et al., 2016; Xiao et al., 2016), 

and ear infections (Xiao et al., 2016). Increases in ED visits ranged from about 2 to 6% per standardized 

increase in 24-hour avg (Szyszkowicz et al.,2018), 8-hour max (Barry et al., 2018; Xiao et al., 2016), and 1-

hour max (Malig et al., 2016) ozone concentrations. Stieb et al. (2009) observed no evidence of an 

association between ozone exposure and respiratory infection ED visits at any lag examined (i.e., 0, 1, or 

2 days) in an all-year analysis across seven Canadian cities. 

Large single-city studies in Atlanta (Darrow et al., 2014), Edmonton (Kousha and Rowe, 2014), and St. Louis 

(Sarnat et al., 2015; Winquist et al., 2012) also provided generally consistent evidence that ozone is 

associated with increases in ED visits for pneumonia (Sarnat et al., 2015; Darrow et al., 2014), upper 

respiratory tract infection (Darrow et al., 2014), and acute bronchitis (Kousha and Rowe, 2014). In contrast 

to results to these studies, a time-series study in St. Louis did not observe an association between ozone 

and ED visits for pneumonia (Winquist et al., 2012). Notably smaller studies in Windsor, Canada (Kousha 

and Castner, 2016) and Little Rock, AR (Rodopoulou et al., 2015) did not observe associations between 

ozone and ED visits for acute respiratory infections, pneumonia, or ear infections. The observed effect 

estimates were imprecise (i.e., wide 95% CIs), likely due to the limited sample sizes. Malig et al. (2016) 

evaluated copollutant confounding for ED visits for respiratory infection. 

Respiratory Related Hospital Admissions and Emergency Department (ED) Visits for 

Aggregated Respiratory-Related Diseases  
Numerous studies have found associations of short-term ozone levels and hospital admissions and 

emergency department admissions for respiratory conditions (U.S. EPA, 2020). The strongest evidence 

comesfrom the 2013 Ozone ISA came from multicity studies of hospital admissions (Katsouyanni et al., 

2009; Cakmak et al., 2006; Malig et al. 2016, O' Lenick et al. 2017; Barry et al. 2018)  and large single-city 

studies examining ED visits (Tolbert et al., 2007; Darrow et al., 2011; Sarnat et al., 2015). The studies 

generally found stronger associations for asthma and COPD in the warm season or in the summer months, 

compared to the cold season, and also provided evidence that children are at greatest risk of ozone-

related respiratory health effects. Several of these studies reviewed in the ISA had average ozone 

concentrations well below 60 ppb averaged over 8 hours and still reported associations with respiratory 

outcomes. One study of asthma emergency department visits reported ozone effects at concentrations 

as low as 30 ppb (Strickland et al. 2010). A large time-series study in St. Louis, MO (Winquist et al., 2012) 

reported that 8-hour daily max ozone concentrations were associated with hospital admissions for 

respiratory disease in children ages 2 to 18 years.  Figure I-2, taken from the U.S. EPA Ozone ISA (2020) 

presents examples of studies regarding all-year and seasonal analysis of ozone exposure and hospital 

admissions or emergency department visits. This figure illustrates the associations found between 

ambient ozone exposure and key respiratory outcomes (asthma, COPD and pneumonia), and shows the 

stronger effects with summertime ozone exposures.  
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DL = distributed lag.  
Note: †Studies published since the 2013 Ozone ISA. Black text = studies included in the 2013 Ozone ISA.  
aMean concentrations reported in ppb and are for an 8-hour daily max averaging time unless otherwise noted.  
Results standardized to a 15-ppb increase in 24-hour avg, 20-ppb increase in 8-hour daily max, or 25-ppb increase in 1-hour 
daily max ozone concentrations. Corresponding quantitative results are reported in Table 3-40 and Table 3-41.  

FIGURE I-2  

SUMMARY OF ASSOCIATIONS FROM STUDIES OF SHORT-TERM OZONE EXPOSURES AND 

RESPIRATORY-RELATED HOSPITAL ADMISSIONS AND EMERGENCY DEPARTMENT (ED) VISITS FOR A 

STANDARDIZED INCREASE IN OZONE CONCENTRATIONS. 

A recent study in Central California also confirmed that short-term exposure to O3 is associated with 

asthma ED visits but also looked at this association by sex (female and male), race (White, Black and 

Hispanic), age (2-5, 6-18, 19-40, 41-64 and > = 65) and county (Merced, Madera, Kings, Fresno and Kern) 

(Gharibi et al., 2019). The results showed that an IQR range (18.1 ppb) increase in O3 exposure three days 

before an asthma attack was associated with a 6.6% [OR: 1.066 (95% CI: 1.032, 1.082)] increase in the 

odds of having an asthma ED visit. The overall ORs differed across age groups and races/ethnicities, with 

strongest for children aged 6-18 years [OR: 1.219 (95% CI: 1.159, 1.280)], adults 19-40 years [OR: 1.102 

(95% CI: 1.053, 1.154)] and Blacks [OR: 1.159 (95% CI: 1.088, 1.236)], respectively. O3 exposure was not 

positively associated with asthma ED visits for Whites, while it was for other underrepresented groups. 

Fresno had the highest number of asthma ED visits and positive association among all five counties.   
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Respiratory Mortality 

The U.S. EPA, 2020 ISA concluded that there was a suggestive causal relationship between mortality and 

short-term ozone exposures. Many studies have found positive associations between short-term 

increases in ozone levels and excess risk of mortality from all non-accidental causes, cardiovascular 

causes, and respiratory causes (Bell et al. 2004; Bell et al. 2005; Huang et al. 2005; Ito et al. 2005; Levy et 

al. 2005; Bell et al. 2008; Zanobetti et al. 2008).  Studies conducted across multiple cities in the U.S., 

Canada, Europe, and Asia reported increased cardiovascular and respiratory mortality risks with increased 

short-term ozone exposures, and several studies additionally reported increased mortality risk for 

summer season ozone exposures (Katsouyanni et al. 2009; Samoli et al. 2009; Stafoggia et al. 2010; Wong 

et al. 2010). Vanos et al. (2014) examined respiratory mortality and reported positive associations in all-

year and summer season analyses, which is consistent with the multicity studies previously evaluated. 

Studies have demonstrated that positive associations with mortality persist even when other variables 

including season and levels of particulate matter are accounted for, indicating that ozone mortality effects 

may be independent of other pollutants, although there is some variability across studies with regard to 

the sensitivity of the ozone associations to adjustment for PM (Bell et al. 2004; Huang et al. 2005; 

Katsouyanni et al. 2009; Stafoggia et al. 2010).   

Inconsistent with the large body of evidence from the above multicity studies Klemm et al. (2011) 

conducted a study in Atlanta, GA that included 7.5 additional years of data compared with Klemm and 

Mason (2000) and Klemm et al. (2004) and reported no evidence of an association with respiratory 

mortality (−0.44% change in mortality [95% CI: −6.06, 5.51] for a 20-ppb increase in 8-hour max ozone 

concentrations). 

Examples of studies showing the relative change in mortality risks for all-year and summer-only analyses 

are shown in Figure I-3.  
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Note: Effect estimates are for a 20 ppb increase in 24-hour; 30 ppb increase in 8-hour max; and 40 ppb increase in 1-hour max O3 concentrations. HA=hospital admission; 

ED=emergency department. Black=All-year analysis; Red=Summer only analysis; Blue=Winter only analysis.  (Taken from U.S. EPA (2013), Figure 6-19) 

 

FIGURE I-3 

CHANGE IN RESPIRATORY-RELATED HOSPITAL ADMISSION AND EMERGENCY DEPARTMENT VISITS IN STUDIES THAT PRESENTED ALL-YEAR 

AND/OR SEASONAL RESULTS.  



Draft Final 2022 AQMP 

I-24 

Cardiovascular effects 

Heart Failure, Impaired Heart Function, and Associated Cardiovascular Effects 

Heart failure refers to a set of conditions in which the heart’s pumping action is compromised. In 

congestive heart failure (CHF), the flow of blood from the heart slows and fails to meet the body’s oxygen 

demand. Several studies in the U.S., Canada, and the U.K., observed null results for the association 

between CHF-related emergency department or hospital visits and ozone exposure averaged over either 

8 or 24 hours (Rodopoulou et al., 2015; Milojevic et al., 2014, U.S. EPA, 2020). However, a study in St. 

Louis, MO reported a 5% increase in ED visits (RR: 1.05; 95% CI: 1.01, 1.09) Winquist et al., 2012) associated 

with 8-hour max ozone. Similarly, an additional study in St. Louis observed a 4% (RR: 1.04; 95% CI: 0.99, 

1.10) increase in ED visits for CHF, which increased to 6% (RR: 1.06; 95% CI: 1.00, 1.12) when CO was 

included in the model (Sarnat etal., 2015). Copollutant models with either PM2.5 or NO2 did not change 

the predicted risk for ozone and hospital admissions (95% CI: 1.02, 1.09) for CHF. Studies evaluating the 

role of life stage in ozone’s effects on heart failure reported no notable differences for older adults (≥65 

or 70 years) compared with other adult age groups [19−64 or<70 years; Milojevic et al. 2014; Winquist et 

al. 2012). 

In a recent controlled human study in healthy subjects with or without deletion of GSTM1, Frampton et 

al. (2015) reported that short-term exposure (3 hours) to ozone (0.1, 0.2 ppm) did not result in statistically 

significant changes in stroke volume or left ventricular ejection time. Results were independent of the 

GSTM1 phenotype. 

Many recent animal studies provide additional evidence that short-term exposure (3−4 hours, some 

studies with multiple day exposures) to ozone can result in impaired cardiac function (U.S. EPA, 2020).  

Ischemic Heart Disease (IHD) and Associated Cardiovascular Effects 

Ischemic Heart Disease (IHD) is a chronic condition characterized by atherosclerosis and reduced blood 

flow to the heart. Myocardial infarction (MI), more commonly known as a heart attack, occurs when heart 

tissue death occurs secondary to prolonged ischemia due to occlusion of the coronary artery. All the 

studies involving U.S. or European populations reported null effect estimates for IHD and myocardial 

infarction (MI), but mixed findings for angina.  A multicity study in Europe reported no association for MI, 

but the same study observed a positive association (OR: 1.19; 95% CI: 1.05, 1.35) for angina pectoris during 

the warm season [April−September; von Klot et al. (2005)]. One study reported elevated risks for recurrent 

MIs (Henrotin et al., 2010), while another observed no associations between short-term ozone exposure 

and ST-segment depression in elderly men withIn contrast, a history of coronary artery disease (Delfino 

et al., 2011). 

Another study in London, reported null results for angina [OR: 0.98; 95% CI: 0.94, 1.03; Poloniecki et al. 

(1997)]. Recent studies from Europe, Canada, and the U.S. consistently reported null or small positive 

effect estimates (i.e., OR ≤ 1.02) in analyses of MI (Nuvolone et al. 2017). A study in Iceland that analyzed 

associations with air pollutants, including ozone, and dispensing glyceryl trinitrate against angina pectoris 

did not observe increases in odds ratios in single pollutant models (Finnbjornsdottir et al., 2013).  

Endothelial Dysfunction 

Endothelial dysfunction is the physiological impairment of the inner lining of blood vessels. Recent panel 

studies have specifically evaluated short-term ozone exposure and the effects on endothelial function 
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(e.g., FMD, BAD) and biomarkers. Considering a number of endpoints in epidemiologic panel studies, there 

is some evidence from a small number of these studies of endothelial dysfunction following short-term 

ozone exposures (Lanzinger et al., 2014, Mirowsky et al., 2017). 

Animal toxicological evidence is generally consistent. Studies, including a handful of recent studies, have 

demonstrated increased vasoconstriction while others showed impaired vasodilation. This evidence is 

further supported by studies reporting increased blood markers associated with vasoconstriction and/or 

endothelial injury (U.S. EPA, 2020) 

Cardiac Depolarization, Repolarization, Arrhythmia, and Arrest 

Two studies in the U.S. and Australia reported no positive associations for out-of-hospital cardiac arrest 

(Dennekamp et al., 2010; Silverman et al., 2010). A modest elevation in risk of arrhythmia was associated 

with 8-hour max ozone concentrations during the warm season in Helsinki, Finland [OR: 1.04; 95% CI: 0.8, 

1.35; Halonen et al. (2009)], but null results were reported in Atlanta, London, and a multicity study in 

Canada (Stieb et al., 2009; Peel et al., 2007; Poloniecki et al., 1997). Several recent studies in the U.S., 

Europe, and Australia have analyzed the association between ozone concentration and cardiac arrest, 

arrhythmias, or dysrhythmias. Findings from these studies indicate increases in out-of-hospital cardiac 

arrests associated with 8-hour max or 24-hour avg increases in ozone concentrations; however, null 

associations are reported for other endpoints. 

There is little evidence from a small number of controlled human exposure studies indicating that ozone 

exposure may result in conduction abnormalities or arrhythmia (U.S. EPA 2020).  

In animal studies short-term ozone exposure in rats induced premature atrial contraction, indicators of 

atrial block, and arrhythmia (U.S. EPA, 2013). Recent studies demonstrate similar effects resulting from 

short-term exposure (3−4 hours, some studies with multiple day exposures) to ozone (U.S. EPA, 2020). 

Blood Pressure Changes and Hypertension 

High blood pressure is typically defined as a systolic blood pressure above 130 mm Hg or a diastolic blood 

pressure above 80 mm Hg. Prolonged high blood pressure is known as hypertension and can lead to a 

thickening of the ventricular wall resulting in diminished filling during diastole. This can ultimately 

contribute to the development of arrythmia and heart failure. 

A study of emergency department (ED) visits for hypertension in two Canadian cities, Calgary and 

Edmonton, reported an increased OR of 1.15 among women (95% CI: 1, 1.31), but not men, during the 

warm season (Brook and Kousha, 2015). No association was observed for women or men during the cold 

season. A study in Lithuania analyzed emergency medical service records of emergency calls for 

exacerbations of essential hypertension with elevated arterial blood pressure and found associations with 

8-hour max ozone concentrations primarily during the warm season (Vencloviene et al., 2017). While 

median ozone concentrations in the two study areas were similar (approximately 20 ppb), the maximum 

concentration in Kaunas, Lithuania (102 ppb) was twice that in the two Canadian cities (50 ppb). No 

association with ED visits for hypertension and 8-hour max ozone concentration was reported in a time-

series study in Arkansas, an area with a higher median ozone concentration (39 ppb) compared with the 

two other studies that analyzed associations with hypertension (Rodopoulou et al., 2015). A study of 

elderly non-smokers in the Los Angeles area with a history of heart disease found no associations between 

ozone exposure and blood pressure nor ST-segment depression, a measure of cardiac ischemia (Delfino 
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et al. 2010; Delfino et al. 2011). This recent evidence is limited in number and generally inconsistent. 

Evidence from recent epidemiological panel studies remains inconsistent (U.S. EPA, 2020). 

There is some evidence for animal studies to suggest that short-term exposure (3−8 hours, some studies 

with multiple day exposures) to ozone can result in changes in blood pressure in animals (U.S. EPA, 2020).  

Heart Rate (HR) and Heart Rate Variability (HRV) 

Heart rate (HR) is a key indicator of autonomic function. Heart rate variability (HRV) represents the degree 

of difference in the inter-beat intervals of successive heartbeats. Given that both arms of the autonomic 

nervous system contribute, changes in HRV are an indicator of the relative balance of sympathetic and 

parasympathetic tone to the heart and their interaction (Rowan III et al., 2007). Low HRV is associated 

with an increased risk of cardiac arrhythmia and an increased risk of mortality in patients with congestive 

heart failure awaiting a heart or lung transplant (Fauchier et al., 2004; Bigger et al., 1992). Low HRV has 

also been shown to be predictive of coronary artery disease (Kotecha et al., 2012). Notably, increases in 

HRV have also been associated with increases in mortality (Carll et al., 2018). 

Epidemiological studies evaluating heart rate (HR) and HRV have continued to have inconsistent results. 

The inconclusive evidence may result from the variations in studies, including, but not limited to, sample 

size, demographics, exposure, and time lags evaluated for these endpoints (U.S. EPA, 2020).  

Past studies have demonstrated some evidence of changes in HRV following short-term ozone exposure 

(Devlin et al., 2012; El Fakhri et al., 2009). One CHE study reported an increase in HR following ozone 

exposure in a combined group of hypertensive and healthy controls (Gong et al., 1998). Recent CHE 

studies have examined the relationship between short-term exposure (1 to 4 hours) to ozone and HRV-

related measures, but evidence of an ozone-mediated effect remains limited. There is also no evidence 

from more recent CHE studies for an ozone effect on HR (U.S. EPA, 2020).  

Animal studies show some evidence that short-term exposure to ozone could result in changes in HR and 

HRV (U.S. EPA, 2013). With respect to HR, recent studies in animals have reported inconsistent results 

following short-term ozone exposure (3−8 hours, some studies with multiple-day exposures) (U.S. EPA, 

2020). 

Coagulation and Thrombosis  

Coagulation refers to the process by which blood changes from a liquid to a semisolid state to form a clot. 

Increases in coagulation factors (e.g., fibrinogen, thrombin) or decreases in factors that promote 

fibrinolysis like tissue plasminogen activator (tPA) can promote clot formation, and thus, increase the 

potential for MI. 

In a case-crossover study of cases identified from discharge data in Spain from 2001−2013, an increased 

risk of pulmonary embolism was reported for ozone concentrations averaged over the 3 days around the 

time of diagnosis as compared to the average concentration for a similar period 3 weeks prior (de Miguel-

Diez et al., 2016). No associations were observed when control periods closer to the time of diagnosis 

were analyzed. No associations with first diagnosis for pulmonary embolism and average monthly ozone 

concentration were reported by a case-control study in Italy (Spiezia et al., 2014) or in a case-crossover 

study in the U.K. that analyzed 8-hour max ozone concentrations and lags of 0−4 days (Milojevic et al., 

2014). 
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A controlled human exposure study demonstrated changes in markers of coagulation following short-

term ozone exposure (Devlin et al., 2012). Several recent CHE studies have examined the potential for 

short-term ozone exposure (1−2 hours) to result in changes to markers of coagulation or fibrinolysis, but 

evidence of an effect on these endpoints remains limited (U.S. EPA, 2020). 

Very limited animal toxicological evidence shows that short-term exposure (4 hours, some studies with 

multiple-day exposures) to ozone could result in changes to factors related to coagulation or fibrinolysis 

(U.S. EPA, 2020). 

Systemic Inflammation and Oxidative Stress 

Systemic inflammation has been linked to a number of CVD-related outcomes. For example, circulating 

cytokines such as IL-6 can stimulate the liver to release inflammatory proteins (e.g., CRP) and coagulation 

factors that can ultimately increase the risk of thrombosis and embolism. Other indicators of systemic 

inflammation include an increase in inflammatory cells such as neutrophils and monocytes and other 

cytokines such as TNF. Similarly, oxidative stress can result in damage to healthy cells and blood vessels 

and further increase the inflammatory response. Recent and older epidemiologic panel studies provide 

evidence that short-term ozone exposure is associated with increased inflammatory responses (U.S. EPA, 

2020).  

Controlled human exposure studies have provided limited additional evidence for changes in 

inflammatory markers following short-term ozone exposure (0.5−4 hours). A biomarker study of students 

at UC Berkeley who spent their summer vacation in either the Los Angeles or San Francisco Bay Area found 

that ozone exposures over a period of 2 weeks or 1 month were associated with increases in a biomarker 

of lipid peroxidation, but no association was found for a biomarker of antioxidant capacity (Chen et al. 

2007). Lipid peroxidation is an indicator of oxidative stress, which may be triggered by pulmonary 

inflammation caused by ozone exposure.  

Biller et al. (2011) reported an increase in percentage blood neutrophils (p < 0.05) relative to FA exposure 

at 5, 7, but not 24 hours post-exposure (0.25 ppm) in healthy volunteers. In a time course study, Bosson 

et al. (2013) reported a decrease in blood neutrophils (p < 0.05) in healthy volunteers at 1.5 hours post-

exposure (0.2 ppm) when compared to FA exposure. In healthy volunteers, Stiegel et al. (2016) reported 

an increase in percentage neutrophils following ozone exposure (0.3 ppm) immediately after (p > 0.05), 

but not 24 hours post-exposure when compared to pre-exposure. In California, Arjomandi et al. (2015) 

reported a decline in eosinophil levels from 0−4 (p < 0.05), but not 0−24 hours associated with increasing 

ozone concentrations from 0.1 to 0.2 ppm in adults with or without asthma. In addition, a study reported 

statistically significant increases in blood CRP levels across exposures ranging from 0 to 200 ppb, while 

another reported a significant increase in CRP when comparing post-exposure to pre-exposure levels 

(Arjomandi et al., 2015; Biller et al., 2011). However, Frampton et al. (2017) found no statistically 

significant changes in CRP, IL-6, P-selectin, or 8-isoprostane (an oxidative stress marker) levels in older 

adults following 70 or120 ppb ozone exposure. Ramanathan et al. (2016) also demonstrated that ozone 

exposure (0.12 ppm) did not alter HDL antioxidant or anti-inflammatory capacity in healthy adults. 

In the 2013 Ozone ISA, animal toxicological studies demonstrated that short-term exposure to ozone 

resulted in an increase in inflammatory markers (U.S. EPA, 2013). In addition, studies in mice and monkeys 

demonstrated that short-term exposure to ozone resulted in an increase in markers of oxidative stress. 

Although not entirely consistent within and across studies, more recent animal toxicological studies 
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provide some evidence that short-term exposure (2−24 hours, some studies with multiple-day exposures) 

to ozone results in an increase in markers of inflammation and oxidative stress (U.S. EPA, 2020). 

Stroke and Associated Cardiovascular Effects 

A Canadian study reported a weak elevated risk of ischemic and hemorrhagic stroke for 24-hour avg ozone 

concentrations during the warm season, but not in other seasons; however, confidence intervals were 

wide (Villeneuve et al., 2006). In contrast, an inverse association with transient ischemic stroke during the 

warm season was observed. Recent studies have been inconsistent. Confidence intervals around the risk 

ratios tended to be wide, indicating the relative imprecision in the reported associations (U.S. EPA, 2020). 

Nonspecific Cardiovascular Effects 

Several studies of ozone concentrations and cardiovascular hospital admissions and ED visits for all CVD 

diagnoses combined did not report an association between ozone concentrations and an increased risk of 

aggregated CVD in populations in the U.S., Canada, Europe, and Australia (U.S. EPA, 2013).  Studies 

conducted in the Los Angeles area or in California also do not provide consistent evidence of short-term 

ozone effects on cardiovascular morbidity. A Los Angeles-based study of cardiovascular hospital 

admissions did not find increased risk with ozone exposures (Linn et al. 2000). Recent studies that 

reported a risk ratio for combined cardiovascular disease outcomes show a similar pattern, although 

associations were positive during the cold season and negative during the warm season (U.S. EPA, 2020). 

Cardiovascular Mortality 

Epidemiological studies, including some multi-city studies show relatively consistent associations between 

short-term ozone exposures and cardiovascular mortality (U.S. EPA, 2013). All studies reported positive 

associations for cardiovascular mortality in all-year and summer/warm season analyses. Of the recent 

multicity studies evaluated, only Vanos et al. (2014) examined cardiovascular mortality and reported 

positive associations in all-year and summer season analyses, which is consistent with the multicity studies 

previously evaluated.   

Metabolic Effects 

Metabolic Syndrome 

Individuals with metabolic syndrome are at a fivefold increased risk for developing type 2 diabetes and a 

twofold increased risk for developing cardiovascular disease within 5−10 years (Alberti et al., 2009). 

Criteria for metabolic syndrome include elevated fasting blood glucose (hyperglycemia), elevated 

triglycerides, low levels of high-density lipoprotein (HDL), obesity (particularly abdominal obesity), and 

high blood pressure. The presence of three out of the five criteria meets the clinical diagnosis for 

metabolic syndrome (U.S. EPA, 2020). 

Most available animal toxicological evidence shows short-term ozone exposure results in hyperglycemia 

and elevated triglycerides, with inconsistencies between studies potentially arising from differences in 

rodent strain, sex, or diet (U.S. EPA, 2020). In the controlled human exposure study, while circulating free 

fatty acids increased, there were no significant changes in triglycerides following short-term ozone 

exposure (Miller et al., 2016a). Some epidemiologic studies examining changes in glucose and lipids 

provide support for effects associated with short-term ozone exposure, reporting, for example, a positive 

association between the 5-day mean ozone concentration and fasting glucose and triglyceride levels (Kim 

and Hong, 2012).  
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Complications from Diabetes 

Dales et al. (2012) evaluated associations of short-term ozone exposure and hospital admissions for 

diabetic ketoacidosis and diabetic coma in the Santiago region of Chile. Using a 6-day distributed lag, a 

null association was observed for the relationships of hospital admissions for diabetic ketoacidosis or 

diabetic coma (1.02; 95% CI: 1.00, 1.04). However, the effect increased in populations aged 75−84 years 

(1.08; 95% CI: 1.01, 1.15) and over 85 years (1.08; 95% CI: 1.01, 1.1). While increases were noted in the 

higher age brackets, the risks were not higher in other age groups (<64 or 65−74 years). 

Other Indicators of Metabolic Function 

A limited number of animal toxicological studies provide evidence that short-term exposure to ozone may 

result in inflammation of the visceral or perirenal adipose tissue (U.S. EPA, 2020). Inflammation has been 

implicated in the development of type 2 diabetes and atherosclerosis leading to coronary heart disease 

(Ray et al., 2009). 

Multiple metabolic indicators from the liver provide evidence that ozone exposure induces hepatic 

changes affecting glucose homeostasis. Healthy volunteers who exercised with ozone exposure in 

controlled human exposure studies had increased ketone body formation. In animal toxicological studies, 

ozone exposure induced changes to the liver including hepatic gluconeogenesis, altered bile acid profile, 

alterations to β-oxidation, and alterations to proteins in hepatic metabolic pathways (Miller et al, 2015, 

Miller et al., 2016b). 

Following short-term ozone exposure, elevated circulating stress hormones were consistently observed 

in animal models and in a single controlled human exposure study. Removal of the adrenal glands 

prevented the release of adrenaline and corticosterone, and further, prevented ozone-induced metabolic 

effects. Thus, neuroendocrine stress activation may be a primary mechanism through which adverse 

metabolic outcomes develop from short-term ozone exposure (U.S. EPA, 2020). 

Recent animal studies indicate exposure to ozone may alter the composition of the gut microbiota. The 

study by Fouladi et al. (2020) provides the first evidence of significant associations between exposure to 

ozone and the compositional and functional profile of the human gut microbiome. These results identify 

O3 as an important pollutant that may alter the human gut microbiome (Fouladi et al., 2020). 

Total Mortality  

Relatively few recent studies have been conducted within the U.S. and Canada that examined the 

relationship between short-term ozone exposure and total (nonaccidental) mortality.  The strongest 

recent evidence comes from a study by Di et al. (2017a), who evaluated more recent air quality data (i.e., 

2000−2012) and analyzed the largest study population, with over 22 million case days included in the case-

crossover analysis. Using a well-validated hybrid exposure model, the authors reported a 1.1% increase in 

all-cause mortality (95% CI: 0.96, 1.24) at lag 0−1 for a 20-ppb increase in 8-hour max ozone 

concentrations in a single-pollutant model. When limiting ozone data to days where 8-hour max ozone 

concentrations were less than 60 ppb, there continued to be evidence of a positive association with all-

cause mortality in copollutant models with PM2.5 (1.16% [95% CI: 0.92, 1.40]; lag 0−1). A recent study by 

Madrigano et al. (2015) provides additional evidence for a positive association between short-term ozone 

exposure and total mortality and characterizes the variation in the association across urban and nonurban 

areas. The authors examined older air quality data (i.e., 1988−1999) and used kriging to spatially 

interpolate ozone concentrations using available monitoring data in 12 counties to examine associations 
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between short-term ozone exposure and total mortality across 91 northeastern U.S. counties. The authors 

examined associations in both urban (≥1,000 persons/mile2) and nonurban (<1,000 persons/mile2) 

counties. The authors reported positive associations when using both observed and interpolated ozone 

concentrations (Figure 6-1); they reported evidence of associations that are larger in magnitude for non-

urban counties (1.47% [95% CI: 0.38, 2.54], lag 0 for 20-ppb increase in 8-hour max ozone concentrations) 

than for urban counties (0.90% [95% CI: 0.16, 1.67], lag 0).  

Multiple recent studies that relied on data from NMMAPS spanning the years 1987−2000 also provide 

evidence of positive associations between short-term ozone exposure and mortality, but the studies vary 

by the number of cities, lags, exposure metrics, and seasons examined (Liu et al.,2016; Jhun et al., 2014; 

Moolgavkar et al., 2013). Peng et al. (2013) provides additional evidence of positive associations for short-

term ozone exposure and mortality using 1987−1996 air quality data from NMMAPS (50 U.S. cities all-

year data; 36 U.S. cities summer only) as well as data from 12 Canadian cities as part of the Air Pollution 

and Health: A European and North American Approach (APHENA) study. Positive associations were 

observed in both all-year and summer season analyses, with evidence of associations that are larger in 

magnitude in the summer in the U.S. when using the NMMAPS data. 

Reproductive and Developmental Effects 

Male reproduction 

 
Associations between male reproductive health and ozone exposure have been examined through effects 

on sperm. There is evidence from a limited number of epidemiologic studies that associations between 

reductions in sperm concentration and both short- and long-term ozone exposures (U.S. EPA 2013). A 

toxicological study provided evidence of impaired spermatogenesis with ozone exposure that was 

attenuated by antioxidant supplements (Jedlinska-Krakowska et al., 2006a). 

Female Reproduction 

Legro et al. (2010) showed some evidence for increased in vitro fertilization (IVF) success with short-term 

ozone exposure during ovulation, but long-term exposure during gestation reduced the likelihood of a live 

birth. In recent studies, the overall findings are mixed. In a French population undergoing IVF, Carré et al. 

(2016) observed an increased number of top embryos (i.e., those considered of the best quality) with at 

least 1 day of high ozone exposure in the 30-day period before ovulation. Another study found no 

evidence of association with exposures that occurred up to 2 months before conception, but did show an 

improvement in fecundity with ozone exposure post-conception (Slama et al., 2013). However, a 

longitudinal study in 500 U.S. couples reported decreased fecundity with short-term ozone exposure near 

time of ovulation (Nobles et al., 2018). 

In manyEvidence from the 2013 Ozone ISA showed that, in most toxicological studies, reproductive 

success appears to be unaffected by ozone exposure. Nonetheless, one study reported that 25% of the 

BALB/c mouse dams in the highest ozone exposure group (1.2 ppm, short-term exposure GDs 9−18), 

compared to 55% in the filtered air group, did not complete a successful pregnancy (Sharkhuu et al., 2011). 
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Nervous System  

Cognitive and Behavioral Effects 

In a recent study, Lim et al. (2012) examined older adults in South Korea during a 3-year, follow-up study 

using the Korean Geriatric Depression Scale-Short Form (SGDS-K). An increase in SGDS-K score, indicating 

increased depressive symptoms, largely driven by the emotional component of the test, was associated 

with 3-day moving avg ozone concentration. This finding was supported by a toxicological study of FSL 

rats (Mokoena et al., 2015). Experimental animal studies reported decreased motor activity and impaired 

learning and memory following short-term exposure to ozone (Gordon et al., 2016; Mokoena et al., 2015; 

Pinto-Almazan et al., 2014). There were no epidemiologic studies of cognition or motor function-related 

effects. Some of the behavioral effects in animals are supported by data showing effects on 

neurotransmitter levels that are associated with these outcomes (U.S. EPA, 2020).  

Neuroendocrine Effects 

Two older studies provide evidence that ozone alters neuroendocrine function, affecting levels of thyroid 

hormones and corticosterone following short-term exposure (U.S. EPA, 2013).  Thomson et al. (2013)A 

recent study evaluated potential neuroendocrine effects of ozone in the nervous system following a short-

term ozone exposure in rats. (Thomson et al., 2013). A 4-hour exposure to ozone concentrations of 0.4 or 

0.8 ppm induced a transient effect on a wide array of genes involved in antioxidant response, xenobiotic 

metabolism, inflammation, and endothelial dysfunction.  

In a recent Los Angeles cross-sectional study, morning serum cortisol level was assessed after a supervised 

overnight fast in 203 overweight and obese Latino children and adolescents (female/male: 88/115; mean 

age: 11.1 ± 1.7 years; pre-pubertal/pubertal/post-pubertal: 85/101/17; BMI z-score: 

2.1 ± 0.4). Hypothalamic-pituitary-adrenal (HPA)-axis dysfunction has been associated with a variety of 

mental health and cardio-metabolic disorders. Single and multi-pollutant models showed that higher 

O3 exposure (derived from maximum 8-h exposure windows) in the prior 1–7 months was associated with 

higher serum morning cortisol (p < 0.05) and longer term PM2.5 exposure (4–10 months) was associated 

with lower serum morning cortisol levels (p < 0.05). Stratification by pubertal status showed associations 

in pre-pubertal children compared to pubertal and post-pubertal children (Toledo-Corral et al., 2021).  

Hospital Admissions and Emergency Department Visits  

Some positive associations with hospitalizations for migraine, dementia, and multiple sclerosis were 

observed in single studies. Several studies also reported associations of short-term ozone exposure with 

mental health hospital admissions or emergency department (ED) visits for conditions such as depression 

and panic attack, but the results were not entirely consistent (U.S. EPA, 2020). Because hospitalizations 

or ED visits among those with chronic diseases may be related to comorbid conditions, the extent to which 

these studies are informative regarding the effect of short-term ozone exposure on nervous system health 

is uncertain. 
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Long-Term Exposure Effects of Ozone 

The U.S. EPA, 2020 ISA for Ozone concluded that there was a likely causal relationship between long-term 

ozone exposure and respiratory effects.  Evidence supporting this determination comes from 

epidemiological and toxicological studies, particularly studies of asthma and related symptoms, asthma-

related hospital admissions, lung function, lung inflammation and oxidative stress. Long term ozone 

exposure was suggestive of casual relationship but not sufficient to infer cardiovascular effects, metabolic 

effects, total mortality, reproductive effects, and central nervous system effects. The 2020 Ozone ISA 

confirmed these classifications from the 2013 Ozone ISA except that metabolic effects went from “no 

determination made” to “suggestive of casual relationship.”  

Respiratory Health Effects 

Development of Asthma and Asthma Symptoms 

The Adventist Health and Smog Study (AHSMOG) and Children’s Health Study cohorts are two large long-

term studies conducted in California that examined several aspects of long-term ozone effects in adults 

and children, respectively. Several of these studies focused on asthma development and exacerbation. 

The AHSMOG study included adult, non-smoking, non-Hispanic white Seventh Day Adventists living in 

California. The 10-year follow-up AHSMOG study reported that a 10 ppb increase in annual mean ozone 

exposures increased the risk of asthma development in males by three-fold (relative risk 3.12, 95 percent 

confidence interval: 1.16, 5.85), but no effect was seen among females (relative risk 0.94, 95 percent 

confidence interval: 0.65, 1.34) (Greer et al. 1993). The 15-year follow-up AHSMOG study used an ozone 

metric focusing on 8-hour average exposures, and reported that a 10 ppb increase was associated with a 

30 percent increased risk of developing asthma in males (relative risk 1.31, 95 percent confidence interval: 

1.01, 1.71), and these effects persisted even after accounting for other pollutants (McDonnell et al. 1999). 

The latter study also found no effect in females, although this may reflect a greater potential for 

misclassification of air pollution exposure in females compared to males, due to different time-activity 

patterns resulting in greater time spent outdoors among males (U.S. EPA, 2013). In the Children’s Health 

Study, among children living in 12 Southern California communities with high ozone concentrations, the 

relative risk of developing asthma in children playing three or more sports was found to be over three 

times higher than in children playing no sports (McConnell et al. 2002).  The high ozone communities had 

a 4-year mean daytime ozone concentration of 59.6 ppb, compared to 40.0 ppb for the low-ozone 

communities. These findings indicate that new cases of asthma in children may be associated with 

performance of heavy exercise in communities with high levels of ozone.   In an analyses of a large 

administrative database birth cohort in Quebec, an increase in average summertime ozone 

concentrations at participants’ birth addresses were associated with a 19% increase (95% CI: 16, 23%) in 

asthma onset in children of all ages (Tétreault et al., 2016a).  A study of Medicaid-enrolled children in 

Harris County, Texas, exposed to a mean 8-hour maximum of 37.9 ppb between 2005 and 2007, found 

that each 10 ppb increase in ozone was significantly associated with new-onset asthma during the warm 

season (May-October), with the strongest association seen when a 6-day cumulative average period was 

used as the exposure metric (Wendt et al. 2014). While it has long been known that air pollution can 

exacerbate symptoms in individuals with preexisting respiratory disease, these studies indicate that ozone 

exposure may contribute to asthma onset. Additionally, decreases in baseline ozone concentrations in 

three CHS cohorts, enrolled in 1993, 1996, and 2006, were associated with decreased asthma incidence. 

A recent CHS analysis examined asthma incidence in relation to improved air quality in nine southern 
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California communities (Garcia et al., 2019). The findings indicate that improved air quality is associated 

with lower asthma incidence.  

With differing results three recent Southern California studies did not find an association between ozone 

exposures and childhood asthma incidence but did report increased risks of asthma onset with higher 

exposures to particulate matter or NO2 (Islam et al. 2007; McConnell et al. 2010; Nishimura et al. 2013). 

These studies did not examine whether genetic factors may have played a role in making some people 

more susceptible than others to the respiratory effects of ozone exposure. Some analyses from the 

Children’s Health Study identified specific genetic variants that, when combined with ambient ozone 

exposure, either increase or decrease the risk of developing asthma (Islam et al. 2008; Islam et al. 2009; 

Salam et al. 2009). These genetic variants are involved with antioxidant and/or anti-inflammatory 

pathways, and are likely involved in key elements of asthma development (U.S. EPA, 2013). A recent 

pooled retrospective case-control analysis of minority children in the U.S. reported null associations 

between early-life ozone exposure and asthma incidence (Nishimura et al.,2013). The study was much 

smaller than above mentioned Quebec study (Tétreault et al., 2016a) and consequently had less precision 

(i.e., wider 95% CIs).  

Other studies examined the impact of long-term ozone exposures and respiratory symptoms, particularly 

among asthmatics. Studies have linked long-term ozone exposures to increased risk of having poorly 

controlled asthma, increased asthma symptoms, and respiratory-related school absences (Gilliland et al. 

2001; Akinbami et al. 2010; Jacquemin et al. 2012). Notably, Meng et al. (2010) reported an association 

between ozone concentrations and self-reported asthma symptoms. Similarly, McConnell et al. (2003) 

observed that bronchitic symptoms in children with asthma were associated with yearly variation in ozone 

within CHS communities, although the association was reduced when accounting for other pollutants. Like 

McConnell et al. (2003), Berhane et al. (2016) and Gilliland et al. (2017) observed decreased prevalence 

of bronchitic symptoms in children with asthma associated with decreased ozone exposure over two 

decades of follow-up of CHS cohorts. Another cross-sectional study, in the U.K., reported that ozone 

concentrations (annual accumulated ozone over 40 ppb per daylight hour) were associated with more 

severe emphysema, as measured by a density mask analysis of a CT Scan (Wood et al., 2009). Contrary to 

this evidence though an analysis from the CHS found no association between long-term ozone exposures 

and chronic lower respiratory tract symptoms (McConnell et al. 1999). Another study in New York State 

demonstrated significant increases in children’s asthma hospital admissions with increased chronic ozone 

exposure levels; these results were stronger for younger children and groups of low socioeconomic status 

(Lin et al. 2008). 

Two studies from the CHS demonstrated gene-environment interactions for genes that are involved in 

inflammation or antioxidant pathways. One study found that asthmatic children with a particular genetic 

variant that reduces expression of the cytokine TNF-α (as part of an inflammatory response) had reduced 

risk of bronchitic symptoms for children in low-ozone communities, but not for children in high-ozone 

communities (Lee et al. 2009). A second study found that a particular genetic variant reduced the risk of 

respiratory-related school absences among children living in communities with high levels of ozone 

(defined in this study as being above the median value of 46.9 ppb) (Wenten et al. 2009). 

Results of epidemiologic studies of hospital admissions and emergency department visits support the 

relationship between ozone exposure and respiratory effects. In a 2007 study conducted in Southern 

California, an increased risk of having poorly controlled asthma was associated with living in areas above 
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the 90th percentile ozone level (28.7 ppb, annual average) among men and elderly individuals (Meng et al. 

2007). A study in the South Coast Air Basin found that ozone was associated with increased hospital 

discharges for asthma among children (Moore et al. 2008). Another study in the South Coast Air Basin 

looked at infants hospitalized for bronchiolitis. This study found a reduced risk of infant bronchiolitis 

hospitalization with increased ozone exposure, although there was no association for ozone when 

accounting for the effect of PM2.5, which was positively associated with this respiratory outcome (Karr et 

al. 2007). A study of people with asthma was conducted in the San Joaquin Valley of California, and found 

that a 10 ppb increase in ozone exposures averaged over one year increased the odds of asthma-related 

hospital admissions and emergency department visits by approximately 50 percent, and the odds of 

asthma symptoms among adults by about 40 percent (Meng et al. 2010). Studies conducted in other 

locations have also reported increases in asthma hospitalizations (U.S. EPA, 2013). 

There is also animal toxicological evidence of the development of asthma resulting from ozone exposure 

during the early postnatal period (U.S. EPA, 2013). Several studies found that cyclic challenge of infant 

rhesus monkeys to allergen and ozone during the postnatal period compromised airway growth and 

development and resulted in changes that favor allergic airways responses, increased airway 

responsiveness, and persistent effects on the immune system. These changes observed in airway 

responsiveness provide support for the long-term effects of ozone in asthma development or 

exacerbation (U.S. EPA, 2013). 

Recent studies in the infant monkey model of allergic airway disease demonstrated airway smooth muscle 

hyperreactivity, an enhanced allergic phenotype, and priming of responses to oxidant stress as a result of 

postnatal ozone exposure. In nonallergic infant monkeys, recent studies demonstrated increased 

serotonin-positive airway cells and immunomodulation as a result of postnatal ozone exposure. Recent 

studies in rats demonstrated impaired airway growth and altered airway sensory nerve innervation as a 

result of postnatal ozone exposure (U.S. EPA, 2020). These animal studies indicate possible chronic effects 

including functional and structural changes of the lung. However, morphological, developmental, and 

immunological differences make it difficult to apply these results to humans experiencing ambient 

exposures.   

Lung Function and Development 

Epidemiologic studies provided inconsistent evidence of an association between long-term exposure to 

ozone and lung development in children. In an 8-year follow-up of the CHS cohort, Gauderman et al. 

(2004) observed a null association between mean annual 8-hour ozone concentrations and deficits in lung 

function growth (FEV1). In contrast, in a subsequent CHS analysis, Breton et al. (2011) reported ozone-

related deficits in 8-year lung function growth among children without a particular GSS glutathione gene 

haplotype. Cross-sectional studies of ozone and lung function in children or adults were similarly 

inconsistent.  

A limited number of recent studies in the U.S. continue to provide inconsistent evidence of an association 

between ozone and lung development or lung function.  An extended follow-up of the CHS combined data 

obtained from three separate cohorts to examine the association between long-term reductions in air 

pollution and lung development in children between the ages of 11 and 15 (Gilliland et al., 2017; 

Gauderman et al., 2015). The authors did not observe a notable change in lung function growth or cross-

sectional lung function corresponding to decreasing ozone concentrations. Other cross-sectional studies 

reported modest decreases in lung function metrics associated with ozone, including a pooled 
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retrospective case-control analysis of minority children with asthma in the U.S. (Neophytou et al., 2016), 

another analysis of a recent CHS cohort that overlaps with one of the cohorts included in the Gauderman 

et al. (2015) study (Urman et al., 2014), and another study conducted in Greece that looked at long-term 

exposure to O3 on respiratory health outcomes in 10-11-year old children (Dimakopoulou et al., 2020). 

Dimakopoulou et al. (2020) saw that a 10 μg/m3 increase in calibrated long-term O3 exposure, using 

measurements from fixed site monitors was associated with lower FVC and FEV1 by 17 mL (95% 

Confidence Interval: 5-28) and 13 mL (3-21) respectively and small decreases in lung growth: 0.008% 

(0.002-0.014%) for FVC and 0.006% (0.000-0.012%) in FEV1 over the study period. A recent longitudinal 

study of lung function in older adults in the U.S. reported decrements in FEV1 and FVC relative to ozone 

concentrations (Eckel et al., 2012). 

In contrast to the limited and inconsistent evidence from epidemiologic studies, recent experimental 

studies in animals provide consistent evidence that postnatal ozone exposure may affect the developing 

lung. Results from studies of neonatal rodents demonstrate ozone-induced injury and changes in 

inflammatory and oxidative stress responses during lung development. In an infant monkey model with 

similarities to childhood asthma, postnatal ozone exposure resulted in impaired alveolar morphogenesis, 

a key step in lung development. Notably, these studies indicated some capacity for repair. Additional 

studies in adult rats suggest that chronic ozone exposure may alter ventilatory parameters (U.S. EPA, 

2020). 

Development of Chronic Obstructive Pulmonary Disease (COPD) and Other Associated 

Respiratory Effects 

One recent study used the Ontario Asthma Surveillance Information System to identify adults with asthma 

and found that ozone was associated with an increase in the odds of COPD incidence in this population 

(To et al., 2016). 

Animal toxicological studies reviewed in the 2013 Ozone ISA found that chronic ozone exposure can 

damage the distal airways and proximal alveoli, resulting in persistent inflammation and lung tissue 

remodeling that leads to irreversible changes including fibrotic- and emphysematous-like changes in the 

lung. Additionally, recent animal toxicological studies provide consistent evidence that subchronic ozone 

exposure can lead to airway injury and inflammation. In adult animals these changes may underlie the 

progression and development of chronic lung disease and provide biological plausibility for ozone-induced 

development of COPD (U.S. EPA, 2020). 

Respiratory Infection and Other Associated Respiratory Effects 

Two recent studies observed inverse associations between ozone and respiratory infection. Smith et al. 

(2016) reported an inverse association between 2-year avg ozone concentrations and pulmonary 

tuberculosis in a nested case-control study of adults in northern California. The authors did observe a 

strong positive association with NO2 and a negative correlation between ozone and NO2, which may 

explain the inverse association. In a study of otitis media in the first 2 years of life, 2-month avg ozone 

concentrations were associated with decreased risk of infection (MacIntyre et al., 2011). 

Allergic Responses 

Cross-sectional studies reported increases in prevalence of hay fever (Parker et al., 2009) and rhinitis 

(Hwang et al., 2006; Penard-Morand et al., 2005), and increased total serum IgE levels (Rage et al., 2009) 

associated with ozone concentrations. In copollutant models adjusting for NO2, the observed association 

between ozone and rhinitis was persistent (Penard-Morand et al., 2005), while the association with IgE 
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levels was attenuated, but still positive (Rage et al., 2009). In contrast to generally consistent evidence of 

an association, one study reported null associations between ozone and hay fever (Ramadour et al., 2000).  

One recent cross-sectional study provides additional support for an association between long-term 

exposure to ozone and allergic response. A 2005−2006 National Health and Nutrition Examination 

Survey (NHANES) analysis, comprising a nationally representative sample of the U.S. population, 

examined allergic sensitization measured by detectable allergen-specific IgE levels (Weir et al., 2013). 

Weir et al. (2013) found that annual average ozone concentrations were associated with increased odds 

of sensitization to indoor allergens and inhalants. 

Another recent large study from China also shows evidence for allergic rhinitis and bronchitic symptoms 

(e.g., persistent cough and phlegm) associated with O3. This study included a total of 59,754 children from 

the seven northeastern cities study (SNEC), who were aged 2 to 17 years and from 94 kindergarten, 

elementary and middle schools. A higher level of O3 was significantly associated with increased risk of 

allergic rhinitis and bronchitic symptoms. After controlling for potential confounders, the OR (95% CI) 

were 1.13 (1.07-1.18), 1.10 (1.06-1.16), and 1.12 (1.05-1.20) for AR, persistent cough, and persistent 

phlegm, respectively, associated with each interquartile range (IQR) rise in O3 concentration. Interaction 

analyses showed stronger adverse effects of O3 on allergic rhinitis in children aged 7-17 years than those 

aged 2-6 years, while the adverse association of O3 with cough was more prominent in females and 

children aged 7-12 years than in males and children aged 2-6 and 13-17 years. This study showed that 

long-term exposure to ambient O3 was significantly associated with higher risk of allergic rhinitis and 

bronchitic symptoms in children, and the association varies across age and gender (Zhou et al., 2021). 

Animal toxicological evidence also shows allergic responses resulting from exposure to ozone. A 4-week 

exposure to ozone (0.5 ppm for 5 hours, once a week) increased injury, inflammation, and allergic 

responses in a rodent model of allergic airway disease. Newly available evidence shows that repeated 

subchronic exposure to 0.1 ppm ozone promoted eosinophilic airway inflammation in a model of allergic 

sensitization (U.S. EPA, 2020). 

Respiratory Effects in Pregnancy 

Newly available evidence shows that pregnant rats responded to ozone exposure with immediate effects 

on ventilatory parameters and later effects reflecting airway injury. A recent study in pregnant rats (Miller 

et al., 2017) demonstrated that exposure to 0.4 and 0.8 ppm ozone on Gestational Days 5 and 6 resulted 

in altered ventilatory parameters (decreased minute volume and increased enhanced pause) immediately 

post-exposure and increased markers of injury (gamma glutamyl transferase and N-acetyl-glutaminidase) 

in BALF on Gestational Day 21. The observed alterations in enhanced pause were dose dependent. 

Respiratory Effects in Populations with Metabolic Syndrome 
A recent study (Gordon et al., 2016b) was conducted in male and female rats fed high-fructose and high-

fat diets prior to and during 4 weeks of ozone exposure (0.8 ppm for 5 hours/day, once a week). Ozone 

exposure increased a marker of injury (albumin) and a marker of inflammation(eosinophils) in BALF of 

males on the high-fructose and high-fat diets. Females on the high-fat diet had increased albumin and 

females on the high-fructose diet had increased eosinophils in response to ozone exposure. The high-

fructose and high-fat diets enhanced some of the effects of ozone on inflammatory or injury-related 

markers. 
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Respiratory Mortality 

Unlike short-term ozone exposures, there is limited evidence linking long-term ozone exposures with 

mortality. A large study based on the American Cancer Society Cancer Prevention Study II (CPS-II) cohort 

included 96 metropolitan statistical areas in the U.S., and reported that a 10 ppb increase in daily 

maximum 1-hour ozone concentrations averaged between April and September (warm season) was 

associated with a relative risk of 1.040 (95 percent confidence interval: 1.010, 1.067) for respiratory 

deaths, but no association with cardiovascular deaths (Jerrett et al. 2009). A U.S. study of Medicare 

enrollees reported increased risk of mortality with higher ozone exposures averaged over the warm 

season, among patients who had previously been hospitalized for congestive heart failure, myocardial 

infarction, COPD and diabetes (Zanobetti et al. 2011). Two recent large-scale studies found increased risk 

of all-cause, cardiovascular, and respiratory mortality with long-term ozone exposures, even after 

accounting for the effects of PM2.5 and NO2, as well as other behavioral and demographic factors, 

including smoking (Turner et al. 2016; Kim et al. 2020). In contrast, Jerrett et al. (2013) reported a null 

association between long-term ozone exposure and respiratory mortality in an analysis of the ACS cohort 

limited to participants from California. Several recent analyses of the CanCHEC cohort in Canada provide 

inconsistent evidence for an association between long-term ozone exposure and respiratory mortality, 

with one reporting a positive association (Weichenthal et al., 2017) and the other reporting a negative 

association (Crouse et al., 2015). Cohort studies conducted in France (Bentayeb et al., 2015) and the U.K. 

(Carey et al., 2013) also report negative associations between long-term ozone exposure and respiratory 

mortality. 

Other studies have found temperature to be an important potential risk factor for mortality and may 

confound or modify the associations between air pollution exposure and mortality (Basu et al. 2002; 

Cheng et al. 2008). The Turner 2016 study examined the role of temperature, and found that the 

associations between ozone and mortality differed based on average daily maximum temperatures 

(Turner et al. 2016). 

Cardiovascular Effects 

Atherosclerosis 

A recent U.S. cohort study evaluated long-term ozone exposure, averaged in early life (ages 0−5 years), 

during elementary school (ages 6−12 years) and during the first 20 years of life (Breton et al., 2012). These 

authors observed positive associations between ozone averaged over all three exposure windows and 

increases in CIMT measured in southern California college students. 

The 2013 Ozone ISA (U.S. EPA, 2013) presented evidence that long-term exposure to ozone in ApoE−/− 

mice resulted in enhanced aortic atherosclerotic lesions when compared with filtered air exposure. Recent 

studies have provided inconsistent evidence of an effect of long-term ozone exposure (4−17 weeks) on 

potential markers of atherosclerosis (U.S. EPA, 2020). 

Heart Failure and Impaired Heart Function  

A recent national cohort study conducted in England observed an inverse association between long-term 

ozone exposure and heart failure (Atkinson et al., 2013), and a cohort study conducted in South Korea 

observed an inverse association Kim et al. 2017.  

There was evidence from an animal toxicological study that long-term ozone exposure decreased LVDP, 

rate of pressure development, and rate of change of pressure in isolated perfused rat hearts (U.S. EPA, 
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2013). Similarly, two recent studies from the same laboratory reported a decrease in LVDP following long-

term exposure (4−8 weeks) to ozone (0.8 ppm) in isolated perfused rat hearts [p < 0.05; Perepu et al. 

(2012); Sethi et al. (2012). Moreover, Perepu et al. (2012) also reported a decrease in the rate of pressure 

development and a decrease in pressure decay in these hearts (p < 0.05). This decrease in pressure decay 

is consistent with impaired diastolic function (i.e., cardiac filling) and is consistent with additional results 

from this study indicating an increase in left ventricular end diastolic pressure. Thus, both studies 

demonstrate that long-term ozone exposure can result in abnormal cardiac function (U.S. EPA, 2020). 

Blood Pressure Changes and Hypertension 

Chuang et al. (2011) investigated the relationship between long-term ozone exposure and blood pressure 

and observed increases in both systolic and diastolic blood pressure associated with ozone concentrations 

among older adults in Taiwan, although these increases were attenuated in models that included 

copollutants. A number of recent studies, conducted mainly in Asia, observed inconsistent results 

between long-term ozone exposure and blood pressure or hypertension among healthy adults. However, 

there is some emerging evidence that long-term ozone exposure may be associated with changes in blood 

pressure or hypertension among different life stages or those with pre-existing disease. A U.S. cohort 

study observed positive associations between long-term ozone exposure and incident hypertension 

among black women (Coogan et al., 2017). Similarly, cross-sectional studies conducted in China observed 

positive associations between long-term ozone concentrations and prevalent prehypertension (Yang et 

al.,2017) and hypertension (Dong et al., 2015; Dong et al., 2014; Dong et al., 2013b; Zhao et al.,2013).  

Heart Rate and Heart Rate Variability 

A recent cohort study observed positive associations between annual average ozone concentrations and 

increases in heart rate in a Spanish population (Cole-Hunter et al., 2018). Recently, Gordon et al. (2013) 

reported that long-term exposure (17 weeks) to ozone (0.8 ppm) did not result in changes in HR in adult 

or senescent rats. However, in an additional study using a different exposure protocol this group did find 

an increase in HR following long-term episodic exposure (13 weeks) to ozone (1.0 ppm; p < 0.05) in adult 

or senescent rats (Gordon et al., 2014). 

Coagulation 

There is some evidence that long-term exposure to ozone results in changes in factors involved in 

coagulation (U.S. EPA, 2020). 

Systemic Inflammation and Oxidative Stress 

Epidemiological studies provide inconsistent results. Animal studies do provide some evidence that long-

term exposure (4−17 weeks) to ozone can result in an increase in markers of inflammation and oxidative 

stress (U.S. EPA, 2020).  

Stroke and Associated Cardiovascular Effects 

A recent national cohort study conducted in England observed null associations between long-term ozone 

exposure and both stroke and cerebrovascular disease (Atkinson et al., 2013). In addition, several recent 

publications report results from a cross-sectional study conducted in 33 Chinese communities, noting 

positive associations between long-term ozone exposure and stroke (Dong et al., 2013a). When stratified 

by obesity status, positive associations were observed between long-term ozone exposure and stroke for 

adults that were overweight or obese, and null associations for adults with normal weight (Qin et al., 

2015). 
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Other Cardiovascular Endpoints 

A recent case-control study conducted in Italy (Spiezia et al., 2014) reported negative associations 

between monthly average ozone concentrations and unprovoked acute isolated pulmonary embolism.  

A recent U.S. nationwide study in a cohort of older men (Tallon et al., 2017) observed positive (though 

imprecise) associations between self-reported incident erectile dysfunction and long-term warm-season 

ozone exposure averaged over 1 to 7 years. 

Cardiovascular Mortality 

The strongest evidence for an association between long-term ozone exposure and cardiovascular 

mortality comes from nationwide analyses of the ACS cohort, demonstrating positive associations with 

cardiovascular mortality (Turner et al., 2016; Jerrett et al., 2013; Jerrett et al., 2009), IHD mortality (Jerrett 

et al., 2013), cerebrovascular disease mortality (Turner et al., 2016), and mortality due to dysrhythmia 

and heart failure (Turner et al., 2016). Several recent analyses of the CanCHEC cohort in Canada provide 

consistent evidence for a positive association between long-term ozone exposure and cardiovascular and 

IHD mortality (Cakmak et al., 2018; Cakmak et al., 2016; Crouse et al., 2015). A recent nationwide cohort 

study from China shows that long-term ozone exposure contributes to elevated risks of cardiovascular 

mortality, particularly from ischemic heart disease, in a middle-income setting (Nui et al, 2022). However, 

cohort studies conducted in France (Bentayeb et al., 2015), the U.K. (Carey et al., 2013), and South Korea 

(Kim et al., 2017) report negative associations between long-term ozone exposure and respiratory 

mortality. Furthermore, several recent studies conducted in the U.S. and Canada provide limited and 

inconsistent evidence for an association between long-term ozone exposure and mortality due to 

cerebrovascular disease (U.S. EPA, 2020). 

Metabolic Effects 

Metabolic Syndrome 

Individuals with metabolic syndrome are at a fivefold increased risk for developing type 2 diabetes and a 

twofold increased risk for developing cardiovascular disease within 5−10 years (Alberti et al., 2009). 

Criteria for metabolic syndrome include elevated fasting blood glucose (hyperglycemia), elevated 

triglycerides, low levels of high-density lipoprotein (HDL), obesity (particularly abdominal obesity), and 

high blood pressure. 

Results from one animal study suggest ozone impairs insulin secretion, and in another, that senescent 

animals are more sensitive to ozone-induced effects on insulin (Bass et al., 2013; Miller et al., 2016b). 

These same studies suggest long-term ozone exposure may result in decreased serum triglycerides and 

decreased HDL-C in some groups, with differences potentially mediated by age and the amount of time 

elapsed since ozone exposure. Kim et al., (2019) showed that higher exposure to regional air pollutants, 

including ozone, was associated with higher fasting serum lipid measures. These associations were more 

pronounced in obese participants, suggesting obesity may exacerbate the effects of air pollution exposure 

on lipid levels in young adults.  

A few recent epidemiological studies have shown that long-term exposure to ozone is associated with 

increased weight gain and obesity, although these studies do not specifically address waist circumference 

(Dong et al., 2014; Li et al., 2015, White et al., 2016). Huang et al., 2020 did a meta-Analysis in Chinca and 

O3 were associated with higher level of body mass index, with the pooled β (95% CIs) of 0.34 (0.30–0.38) 

and 0.21 (0.17–0.24) per 10 μg/m3 increment, respectively. In addition, increased NO2, SO2 and O3 were 
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associated with higher risk of having overweight/obesity, with the corresponding pooled OR (95% CI) of 

1.13 (1.01–1.26), 1.04 (1.01–1.06) and 1.07 (1.02–1.13) per 10 μg/m3 increment. 

There is some emerging evidence that long-term ozone exposure may be associated with changes in blood 

pressure or hypertension among different life stages or in those with pre-existing disease (U.S. EPA, 2020). 

Chen et al., 2019 indicates that near roadway air pollution exposure is associated with altered fatty acid 

metabolism, which could contribute to the metabolic perturbation in obese youth. 

Development of Diabetes 

Recent studies, that include large cohort studies around the world provide evidence for increased 

incidence for type 2 diabetes and metabolic syndrome. Jerrett et al. (2017) analyzed data from the Black 

Women’s Health Study Cohort in a prospective study of type 2 diabetes. The 43,003 women were greater 

than 30 years old, resided in56 metropolitan areas, and had BMI information at baseline. The study 

observed increased hazard ratios for incident diabetes (1.28; 95% CI: 1.06, 1.55); when adjusted for NO2, 

this relationship was slightly weaker and had wider confidence intervals (1.20; 95% CI: 0.96, 1.50). Renzi 

et al. (2017) evaluated the effects of ozone exposure in over one million subjects over 35 years old without 

diabetes at baseline. The study observed modest positive hazard ratios for incidence of diabetes for those 

living in Rome (1.01; 95% CI: 1.00, 1.02). Yang et al. (2018) looked at the odds of developing metabolic 

syndrome due to exposure to ozone in adults from the 33 Communities Chinese Health Study Cohort in 

participants that were 18−74 years of age and had lived in the same location for more than 5 years. The 

study reported high correlations of ozone with PM10 (r = 0.81) and SO2 (r = 0.84); these high correlations 

may indicate copollutant confounding and are a source of uncertainty in estimating the direct effect of 

ozone on metabolic syndrome (U.S. EPA, 2020). 

The evidence relating to the effect of long-term exposure to ozone on Type 1 Diabetes (T1D) is limited to 

a prospective study in Scania, Sweden (Malmqvist et al., 2015). The study evaluated prenatal exposure 

during first, second, and third trimesters of pregnancies for children born between 1999−2005. There 

were elevated ORs for T1D in the highest quartile of ozone concentrations in the first (1.52; 95% CI: 0.88, 

2.61) and second trimester (1.62; 95% CI: 0.99, 2.65), although confidence intervals were wide. There was 

no evidence of association with third-trimester exposure levels. 

Several studies of gestational diabetes were conducted. Generally, the results of the studies were 

inconsistent, although several reported positive associations with gestational diabetes or impaired 

glucose tolerance with ozone exposures during the second trimester (U.S. EPA, 2020). 

Metabolic Disease Mortality 

A recent analysis from the ACS cohort in the U.S. and the CanCHEC cohort in Canada provide consistent 

evidence for positive associations between long-term ozone exposure and mortality due to diabetes or 

cardiometabolic diseases (Turner et al., 2016; Crouse et al., 2015). 

 Total Mortality 

A limited number of recent epidemiologic studies have assessed the relationship between long-term 

ozone exposure and total mortality in adults. The strongest evidence for an association between long-

term ozone exposure and total mortality comes from an analysis among four sub cohorts with pre-existing 

disease from the Medicare cohort (Zanobetti and Schwartz, 2011), demonstrating positive associations 
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among those with pre-existing heart failure, MI, diabetes, or COPD. A recent analysis of the entire 

Medicare cohort, including over 61 million older adults, observed positive associations between long-term 

ozone exposure and total mortality, even when limited to areas in the U.S. where the predicted annual 

average ozone concentrations were less than 50 ppb (Di et al., 2017b). Several recent analyses of the 

CanCHEC cohort in Canada provide additional evidence of a modest positive association [consistent in 

magnitude with the association reported by Di et al.(2017b)] between long-term ozone exposure and total 

mortality (Cakmak et al., 2018; Weichenthal et al., 2017; Cakmak et al., 2016; Crouse et al., 2015). A recent 

study conducted in California among a cohort of individuals with cancer observed a positive association 

between long-term ozone exposure and total mortality (Eckel et al., 2016).  However, evidence from the 

ACS cohort provide little evidence for an association between long-term ozone exposure and total 

mortality (Turner et al., 2016; Jerrett et al., 2013; Jerrett et al., 2009) and several studies conducted 

outside of North America report negative associations between long-term ozone exposure and total 

mortality, specifically in France (Bentayeb et al., 2015), the U.K. (Carey et al., 2013), and South Korea (Kim 

et al., 2017). Looking at various group disparities another study showed that seniors, women, Black 

persons, and those with atrial fibrillation were particularly vulnerable to dying from ambient ozone 

exposure, and that vulnerability differences were notable in cities with ambient ozone levels (Medina-

Ramon & Schwartz 2008). 

Reproductive and Developmental Effects 

Male reproduction 

Recent evidence includes a small panel study in Brazilian men with systematic lupus erythematosus that 

reported decreases in sperm concentration and count with long-term (0−90 days before collection) ozone 

exposure (Farhat et al., 2016), and a Chinese cohort that observed no evidence of association (Liu et al., 

2017).  

Female Reproduction 

Legro et al. (2010) showed some evidence for increased in vitro fertilization (IVF) success with short-term 

ozone exposure during ovulation, but long-term exposure during gestation reduced the likelihood of a live 

birth. 

Pregnancy and Birth Outcomes 

There is some epidemiologic evidence for the effects of ozone on fetal growth, especially for continuous-

term birth weight (Vinikoor-Imler et al. 2014; Laurent et al. 2013; Laurent et al. 2016; Tu et al., 2016, Chen 

et al. 2017, Smith et al., 2017; Ha et al., 2014; Olsson et al.,2013), a conclusion supported by toxicological 

evidence in rodents (Sharkhuu et al., 2011; Haro and Paz, 1993, Miller et al., 2017). 

There is also consistent evidence for an association between ozone exposures during early to mid 

pregnancy with preterm birth in epidemiologic studies (U.S. EPA, 2020). In a meta analysis, Rapazzo et al. 

(2021) showed that an increase in ozone exposure during early pregnancy is associated with preterm birth 

across studies 18 different studies. A study that examined singleton births between 2002 and 2008 with 

maternal exposure to median daily ozone exposures near 30 ppb found increased premature rupture of 

membranes, which is a major factor predisposing women to preterm delivery (Wallace et al. 2016). 

Some studies conducted in California have examined reproductive or developmental effects, including 

birth defects, low birth weight or birth weight reductions, stillbirth and autism (Ritz et al. 2002; Ritz et al. 

2007; Morello-Frosch et al. 2010; Becerra et al. 2013; Mobasher et al. 2013; Trasande et al. 2013; Laurent 
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et al. 2014; Green et al. 2015; Laurent et al. 2016; Symanski et al. 2016, Jo et al., 2019; Steurer et al., 2020, 

Sarovar et al., 2020, Patterson et at., 2021).  

Nervous System 

Brain Inflammation and Morphology 

Long-term ozone exposure elicited similar effects on the brain versus short-term exposure, with many 

studies showing increases of inflammatory and oxidative-stress responses, elevated cell death, and 

changes in neuronal morphology in various regions of the brain. In general, the magnitude and severity of 

the effects was generally increased with longer exposure durations; however, some studies found these 

effects could be mitigated by coexposure with antioxidants (U.S. EPA, 2020). 

Effects on Cognition, Motor Activity, and Mood 

A cross-sectional analysis of NHANES III (1988−1991) data showed declines on tests of cognitive function 

measured using Neurobehavioral Evaluation System-2 (NES2) (Chen and Schwartz, 2009). A small number 

of recent studies examine the effect of long-term exposure to ozone with performance on 

neurobehavioral tests, Alzheimer’s disease, and other forms of dementia.  

Domain-specific (i.e., executive function) decrements were observed in association with long-term 

exposure to ozone in a cross-sectional analysis of older adult women in Los Angeles, CA (Gatto et al., 

2014). Cleary et al. (2018) examined the rate of cognitive decline using the MMSE among subjects 

followed through U.S. Alzheimer’s Disease Centers, reporting an effect of ozone among those who had 

normal cognition at baseline. In a study from San Diego, looking at Hispanics/Latinos, llango et al. (2021) 

found that for every 10 μg/m3 increase in PM2.5, verbal fluency worsened (β: -0.21 [95%CI: -0.68, 0.25]). 

For every 10 ppb increase in O3, verbal fluency and executive function worsened (β: -0.19 [95%CI: -0.34, -

0.03]; β: -0.01 [95%CI: -0.01, 0.09], respectively). 

Overall, the limited number of epidemiologic studies support an effect of long-term exposure to ozone on 

reduced cognitive function, but effect estimates reported in studies of dementia are inconsistent (U.S. 

EPA, 2020).  

Motor Function-Related Effects 

A prospective cohort study of depression onset among older women enrolled in the Nurses’ Health Study 

(NHS) reports an association of long-term exposure to ozone with use of antidepressant medication (HR: 

1.08; 95% CI: 1.02, 1.14) but not with self-reported doctor-diagnosed depression (HR: 1.00; 95% CI: 0.92, 

1.08) (Kioumourtzoglou et al., 2017). The animal data do not support an association between long-term 

ozone exposure and mood disorders (U.S. EPA, 2020). 

Neurodevelopmental Effects 

Several recent studies conducted in the U.S. and Taiwan report positive associations, but associations are 

imprecise (i.e., wide confidence intervals) and are not consistently observed across pregnancy periods. 

Becerra et al. (2013) conducted a case-control study of autistic disorder, diagnosed between 3 and5 years 

of age, in Los Angeles, CA. Ozone exposure during the entire pregnancy but not trimester-specific 

exposures was associated with autistic disorder (OR: 1.05; 95% CI: 1.01, 1.10). Also in California, among 

children enrolled in the Childhood Autism Risks from Genetics and the Environment (CHARGE) study, Volk 

et al. (2013) reported small imprecise (relative the width of the confidence interval) associations of full 

syndrome autism with ozone concentrations during the 1st year of life, during the entire pregnancy and 
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with trimester-specific ozone concentrations (e.g., OR: 1.05; 95% CI: 0.84, 1.31; entire pregnancy). 

Additional analyses of the CHARGE cohort reported an interaction between ozone exposure and 

chromosome copy number variation, indicating a larger risk for the joint effect compared to the effect of 

ozone or duplication burden alone (Kim et al., 2017), but not between ozone exposure and folic acid 

(Goodrich et al., 2017). A cohort study in Taiwan reported an association between long-term ozone 

exposure and Autism Syndrome Disorder [HR: 1.59; 95% CI: 1.42, 1.78; Jung et al. (2013)]. 

Cancer and Related Health Effects 

Genotoxicity 

Several epidemiologic studies evaluated in the 2013 Ozone ISA (U.S. EPA 2013) observed positive 

associations between long-term ozone exposure and DNA damage (i.e., DNA adduct levels, oxidative DNA 

damage, DNA strand breaks). In addition, there was some evidence of cytogenetic damage (i.e., 

micronuclei frequency among lymphocytes and buccal cells) after long-term. Such DNA and cytogenic 

damage may be relevant to mechanisms leading to cancer development and serve as early indicators of 

an elevated risk of mutagenicity. A few recent studies have looked at the relationship between ozone 

exposure and the potential for DNA damage and found inconsistent results (U.S. EPA, 2020). Studies in 

experimental animals and in vivo have indicated that ozone can produce oxidative stress and induce 

genetic effects (Di Mauro et al., 2019).   

Cancer Incidence, Mortality, and Survival 

The number of studies examining the relationship between ozone exposure and the potential for 

carcinogenesis reman few. The reanalysis of the full American Cancer Society (ACS) Cancer Prevention 

Study II (CPS II) cohort reported no association between lung cancer mortality and ozone concentration 

[HR: 1.00; 95% CI: 0.96, 1.04; Krewski et al. (2009)]. Additionally, no association was observed when the 

analysis was restricted to the summer months. There was also no association between ozone 

concentration and lung cancer mortality present in a sub analysis of the cohort in the Los Angeles area. 

Animal toxicological studies did not demonstrate enhanced lung tumor incidence in male or female 

rodents. However, there was an increase in the incidence of oviductal carcinoma in mice exposed to 0.5 

ppm ozone for 16 weeks (U.S. EPA, 2013) The implications of this result are unclear because the report 

lacked statistical information. 

However, several recent cohort and case-control studies have observed positive associations between 

long-term ozone exposure and lung cancer incidence or mortality. A case-control study conducted in 

Canada (Hystad et al., 2013) and a cohort study conducted in China (Guo et al., 2016) observed positive 

associations between long-term ozone exposure and lung cancer incidence. Two U.S.-based cohort 

studies (Eckel et al., 2016; Xu et al., 2013) reported positive associations between long-term ozone 

exposure and lung cancer mortality or respiratory cancer mortality among individuals that had already 

been diagnosed with cancer. Wu et al. (2020) showed that O3 exposure was associated with meningioma 

risk in men (HR = 1.77, 95% CI = 1.02 to 3.06).  

Nonetheless recent studies conducted in the U.S., Canada, and Europe provided limited and inconsistent 

evidence for an association between long-term ozone exposure and lung cancer mortality (Cakmak et al., 

2018; Turner et al., 2016; Crouse et al., 2015; Carey et al., 2013; Jerrett et al., 2013). A case-crossover 

study conducted in Shenyang, China observed null associations between short-term ozone exposure and 

lung cancer mortality (Xue et al., 2018). Additionally, studies of childhood leukemia (Badaloni et al., 2013) 
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and breast tissue density, an indicator of breast cancer (Yaghjyan et al., 2017), observed null associations 

with long-term ozone exposure. 

Sensitive Populations for Ozone-Related Health Effects 

Several population groups are potentially at increased risk for ozone exposure effects.  The U.S. EPA has 

identified several populations as having adequate evidence for increased risk from ozone exposures.  

These include children, older adults, outdoor workers, and individuals with asthma, certain variations in 

genes related to oxidative metabolism or inflammation, or reduced intake of certain nutrients such as 

Vitamins C and E (Kreit et al. 1989; Horstman et al. 1995; Sienra-Monge et al. 2004; Romieu et al. 2012; 

U.S. EPA, 2013; Bell et al. 2014, U.S. EPA, 2020).  There is suggestive evidence for other potential factors, 

such as a person’s sex, socioeconomic status, and obesity (U.S. EPA, 2020).  Some other factors that could 

affect sensitivity to ozone have also been studied; however, there was inadequate evidence to conclude 

whether these were risk factors for ozone sensitivity. The table below summarizes the evidence for factors 

affecting sensitivity to ozone from the 2020 ISA for ozone. 

TABLE I-3 4  

SUMMARY OF EVIDENCE FOR POTENTIAL INCREASED SUSCEPTIBILITY TO OZONE-RELATED HEALTH 

EFFECTS  

Evidence Classification Potential At Risk Factor 

Adequate evidence Pre-existing Asthma 

Children 

Older adults 

Outdoor worker 

Genetic factors 

Diet 

Suggestive evidence Sex 

Pre-existing obesity 

Socio economic status (SES) 

Inadequate evidence Race/ethnicity 

Pre-existing COPD 

Pre-existing CVD 

Pre-existing diabetes 

Smoking 

Evidence of no effect -- 

From (U.S. EPA, 2020) Table IS-10 

As previously mentioned, one group that has been recognized as being particularly sensitive to the effects 

of ozone is young children with asthma, because their lungs are still developing, their potential for 

increased exposure due to time spent exercising outdoors, and their high ventilation rates relative to body 
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weight (U.S. EPA, 2013). Some factors that may contribute to the increased sensitivity among people with 

asthma include having an altered innate immune function and factors that decrease their antioxidant 

defenses (Alexis et al. 2014). Ozone creates secondary oxidation products that are electrophilic, and 

certain genetic factors influence a person’s ability to metabolize these electrophiles, which can affect 

respiratory function (U.S. EPA, 2013). Asthma exacerbations are more prevalent and severe in young boys 

than in girls, but the evidence on whether boys are more susceptible than girls to the effects of air 

pollution on asthma symptoms is not consistent (Guarnieri et al. 2014).  

Summary – Ozone Health Effects 

Outdoor ozone exposures have been associated with a range of negative human health effects. The 

strongest evidence for negative health impacts is on the respiratory system. Recent evidence continues 

to support this. For short-term ozone exposure, controlled human exposure studies conducted over many 

decades provide experimental evidence for ozone-induced lung function decrements, airway 

responsiveness, respiratory symptoms, and respiratory tract inflammation. Epidemiologic studies 

continue to provide evidence that ozone concentrations in ambient air are associated with a range of 

respiratory effects, including asthma exacerbation, chronic obstructive pulmonary disease (COPD) 

exacerbation, respiratory infection, and hospital admissions and emergency department (ED) visits for 

combined respiratory diseases. A large body of animal toxicological studies demonstrate ozone-induced 

alterations in lung function, inflammation, increased airway responsiveness, and impaired lung host 

defense (U.S. EPA, 2020). With respect to long-term ozone exposure, there is strong coherence between 

animal toxicological studies of changes in lung morphology and epidemiologic studies reporting positive 

associations between long-term ozone exposure and new-onset asthma, respiratory symptoms in children 

with asthma, and respiratory mortality.  

In addition, recent evidence indicates that short-term exposure to ozone is likely to induce metabolic 

effects. Recent evidence from animal toxicological, controlled human exposure, and epidemiologic studies 

indicate there is a “likely to be causal relationship” between short-term ozone exposure and metabolic 

effects (U.S. EPA, 2020).”  

There is also some evidence that ozone exposure can affect the cardiovascular and nervous systems, 

reproduction and development, and mortality, although there are more uncertainties associated with 

interpretation of the evidence for these effects. Notably, there are changes in the causality 

determinations for short-term ozone exposure and cardiovascular effects, as well as for total mortality. In 

both cases new evidence indicating inconsistent results, a paucity of positive evidence from epidemiologic 

studies, and uncertainties due to a lack of control for potential confounding by copollutants in 

epidemiologic studies, has elicited the reclassification from “likely to be causal relationship,” to 

“suggestive of, but not sufficient to infer, a causal relationship” between short-term ozone exposure and 

cardiovascular effects or total mortality in the most recent ISA (U.S. EPA 2020). 
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PARTICULATE MATTER  
Airborne particulates are a complex group of pollutants that vary in physical, chemical, and biological 

dimensions. Physically, particles can vary by size, surface area and roughness, shape, and mass. 

Chemically, they vary by chemical composition. Biologically, they can vary by toxicity. In addition, particles 

vary by source, and can come from anthropogenic (man-made, such as from combustion of fuels, or 

frictional abrasion) or “natural” (plants – for example, pollens and spores) origins. The composition of 

particulate matter can vary across sub-regions, and a description of the spatial differences in PM 

composition can be found in the Draft Finaldraft 2022 AQMP Chapter 2 and Appendix II. 

The National Ambient Air Quality Standard for particulate matter was established in 1971 and set limits 

on the ambient level of Total Suspended Particulates (TSP).  In 1987, the national particulate matter 

standards were revised to focus on particles sized 10 μm (micrometers) aerodynamic diameter and 

smaller.  These can be inhaled and deposited throughout the upper and lower respiratory system, 

depositing in both airways and gas-exchange areas of the lung.  These particles are referred to as PM10.  

U.S. EPA initially promulgated ambient air quality standards for PM10 of 150 μg/m3 averaged over a 24-

hour period, and 50 μg/m3 for an annual average.  U.S. EPA has since rescinded the annual PM10 standard 

but kept the 24-hour standard.   

As more health research data has become available, concerns have centered on smaller and smaller 

particles. Additional focus has been placed on particles having an aerodynamic diameter of 2.5 μm or less 

(PM2.5).  A greater fraction of particles in this size range can penetrate and deposit deep in the lungs.  The 

U.S. EPA established standards for PM2.5 in 1997 and in 2006 lowered the air quality standards for PM2.5 

to 35 μg/m3 for a 24-hour average and reaffirmed 15 μg/m3 for an annual average standard.  There was 

considerable controversy and debate surrounding the review of particulate matter health effects and the 

consideration of ambient air quality standards (Kaiser 1997; Vedal 1997) when the U.S. EPA promulgated 

the initial PM2.5 standards in 1997. In 2002, the California Air Resources Board adopted an air quality 

standard for PM2.5 at a level of 12 µg/m3, in the form of an annual average.  

Since that time, additional studies have been published and some of the key studies were closely 

scrutinized and the data reanalyzed by additional investigators.  The reanalysis confirmed the original 

findings, and there are now additional data confirming and extending the range of the adverse health 

effects of PM2.5 exposures.  In 2012, the U.S. EPA revised the PM2.5 annual average standard to 12.0 

µg/m3 (U.S. EPA 2013c). This federal standard is set at same level as the current California PM2.5 annual 

standard, although the California standard does not have a specified attainment date. Most recently in 

December of 2020, after reviewing the most recent available scientific evidence and technical 

information, and consulting with the Agency’s independent scientific advisors, U.S. EPA announced its 

decision to retain, without revision, the existing primary (health-based) and secondary (welfare-based) 

National Ambient Air Quality Standards (NAAQS) for particulate matter. However, in June of 2021, the 

U.S. EPA announced it will reconsider the decision made in December of 2020. The Draft Finaldraft AQMP 

Chapter 2 and Appendix II provide additional information about how PM levels in the South Coast Air 

Basin compare to the federal and state standards.  

There have been several reviews of the health effects of ambient particulate matter (American Thoracic 

Society 1996a; Brunekreef et al. 2002; U.S. EPA 2004; U.S. EPA 2009; Brook et al. 2010; U.S. EPA 2019; U.S. 

EPA 2021).  In addition, the California Air Resources Board (CARB) and the Office of Environmental Health 
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and Hazard Assessment (OEHHA) have reviewed the adequacy of the California Air Quality Standards for 

Particulate Matter (California Air Resources Board and Office of Environmental Health Hazard Assessment 

2002). 

The major types of health effects associated with particulate matter include: 

• Increased mortality 

• Increased respiratory infections 

• Increased number and severity of asthma attacks 

• COPD exacerbation 

• Increased combined respiratory-diseases and number of hospital admissions  

• Adverse birth outcomes 

• Effects on lung function  

• Changes in lung morphology 

Higher levels of PM2.5 have also been related to increased mortality due to: 

• Cardiovascular or respiratory diseases 

• Hospital admissions for acute respiratory conditions 

• Increased school absences and lost work days 

• A decrease in respiratory function in children 

• Increased medication use in children and adults with asthma.   

Long-term exposure to PM has been found to be associated with: 

• Reduced lung function growth in children 

• Changes in lung development  

• Development of asthma in children 

• Increased risk of cardiovascular diseases in adults 

• Increased total mortality (reduction in life-span and increased mortality) from lung cancer. 

In addition, new evidence is suggestive of metabolic, nervous system, and reproductive and 

developmental effects for short-term and long-term exposure to PM2.5.   

In the 2019 Integrated Science Assessment for Particulate Matter, the U.S. EPA presented conclusions on 

the particulate matter causal determination of several health effects based on an updated review of 

scientific studies (U.S. EPA 2019).  In May 20222021 a supplement to this assessment was 

publisheddrafted (U.S. EPA, 20222021). The conclusions are presented separately for particulates in the 

size range of 2.5 to 10 micrometers (μm) in aerodynamic diameter (PM10-2.5, often referred to as the 
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coarse fraction), ≤2.5 µm (PM2.5, or fine particles), and ultrafine particles. Of note, there is currently no 

federal or California standard for PM10-2.5, although a PM10 standard remains in effect. These 

conclusions are depicted in the following tables.  

TABLE I-45 

SUMMARY OF U.S. EPA’S CAUSAL DETERMINATIONS FOR HEALTH EFFECTS OF PM10-2.5, PM2.5, UFP 

Size Fraction Causality Determination 
Respiratory Effects  
Short-Term Exposure  
PM2.5 Likely to be causal 

PM10-2.5 Suggestive of, but not sufficient to infer 

UFP Suggestive of, but not sufficient to infer 

Long-Term Exposure  
PM2.5 Likely to be causal 

PM10-2.5 Inadequate 

UFP Inadequate 

Cardiovascular Effects  
Short-Term Exposure  
PM2.5 Causal  

PM10-2.5 Suggestive of, but not sufficient to infer 

UFP Suggestive of, but not sufficient to infer 

Long-Term Exposure  
PM2.5 Causal 

PM10-2.5 Suggestive of, but not sufficient to infer 

UFP Inadequate 

Metabolic Effects  
Short-Term Exposure  
PM2.5 Suggestive of, but not sufficient to infer 

PM10-2.5 Inadequate 

UFP Inadequate 

Long-Term Exposure  
PM2.5 Suggestive of, but not sufficient to infer 

PM10-2.5 Suggestive of, but not sufficient to infer 

UFP Inadequate 

Nervous System Effects  
Short-Term Exposure  
PM2.5 Suggestive of, but not sufficient to infer 

PM10-2.5 Inadequate 

UFP Suggestive of, but not sufficient to infer 

Long-Term Exposure  
PM2.5 Likely to be causal 

PM10-2.5 Suggestive of, but not sufficient to infer 

UFP Suggestive of, but not sufficient to infer 
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Reproductive and Developmental Effects  
Male and Female Reproduction and Fertility  

PM2.5 Suggestive of, but not sufficient to infer 

PM10-2.5 Inadequate 

UFP Inadequate 

Pregnancy and Birth Outcomes  

PM2.5 Suggestive of, but not sufficient to infer 

PM10-2.5 Inadequate 

UFP Inadequate 

Cancer  

PM2.5 Likely to be causal 

PM10-2.5 Suggestive of, but not sufficient to infer 

UFP Inadequate 

Mortality  

Short-Term Exposure  

PM2.5 Casual 

PM10-2.5 Suggestive of, but not sufficient to infer 

UFP Inadequate 

Long-Term Exposure  

PM2.5 Casual 

PM10-2.5 Suggestive of, but not sufficient to infer 

UFP Inadequate 

(Taken from U.S. EPA (2019) Table ES 1) 

There are also differences in the composition and sources of particles in the different size ranges that may 

have implications for health effects.  The particles in the coarse fraction (PM10-2.5) are mostly produced 

by mechanical processes.  These include automobile tire wear, industrial processes such as cutting and 

grinding, and resuspension of particles from the ground or road surfaces by wind and human activities, 

such as agricultural, mining, and construction operations, which may be particularly important in rural 

areas. 

In contrast, particles smaller than 2.5 μm are mostly derived from combustion sources, such as 

automobiles, trucks, and other vehicle exhaust, as well as from stationary combustion sources.  The 

particles are either directly emitted or are formed in the atmosphere from gases that are emitted.  

Components from material in the earth’s crust, such as dust, are also present, with the amount varying in 

different locations. 

Attention to another range of very small particles has been increasing over the last several years.  These 

are generally referred to as “ultrafine” particles, with diameters of 0.1 mm or less.  Ultrafine particles are 

mainly composed of particles from fresh emissions of combustion sources but are also formed in the 

atmosphere by condensation of vapors that are emitted or by chemical or photochemical reactions with 

other contaminants in the air.   

Ultrafine particles have relatively short half-lives (minutes to hours) and the particle size rapidly grows 

through condensation and coagulation processes into particles within the PM2.5 size range.  Ultrafine 
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particles are garnering interest since a limited number of epidemiological and some laboratory studies, 

though not all, indicate that their toxicity may be higher on a mass basis than larger particles.  There is 

also evidence that these small particles, or toxic components carried on their surface, can translocate 

from the lung to the blood and to other organs of the body, or through the olfactory bulb into the brain 

(U.S. EPA 2019). Currently, there are no federal or California standards for ultrafine particles, but its health 

effects will be discussed as a subsection in the short-term and long-term health effects.  

The current federal and California standards for particulate matter are listed in Table I-6. 

TABLE I-56 

AMBIENT AIR QUALITY STANDARDS FOR PARTICULATE MATTER 

STANDARD FEDERAL CALIFORNIA 

PM10 24-Hour average 150 µgmg/m3 50.0 µg mg/m3 

PM10 Annual Average -- 20.0 µg mg/m3 

PM2.5 24-Hour Average 35.0 µg mg/m3 -- 

PM2.5 Annual Average 12.0 µg mg/m3 12.0 µg mg/m3 

 

Attainment Status in the South Coast Air Basin 

TABLE I-7 

ATTAINMENT STATUS OF PARTICULATE MATTER STANDARDS IN THE SOUTH COAST AIR BASIN 

CRITERIA 
POLLUTANT 

STANDARD AVERAGING TIME DESIGNATION8 ATTAINMENT DATE9 

PM10 NAAQS 
1987 24-hour 
(150 µg/m3) 

Attainment 
(Maintenance)10 

7/26/2013 
(attained) 

 CAAQS 
24-hour (50 µg/m3) 
Annual (20 µg/m3) 

Nonattainment N/A 

PM2.5 NAAQS 
1997 24-Hour 

(65 µg/m3) 
Attainment (final 

determination pending) 

8/24/2016 
(clean data determination 

approved) 

 
8 U.S. EPA often only declares Nonattainment areas; everywhere else is listed as Unclassifiable/Attainment or 
Unclassifiable. 
9 A design value below the NAAQS for data through the full year or smog season prior to the attainment date is 
typically required for attainment demonstration. 
10 Annual PM10 standard was revoked, effective December 18, 2006; 24-hour PM10 NAAQS deadline was 
12/31/2006; SCAQMD request for attainment redesignation and PM10 maintenance plan was approved by U.S. 
EPA on June 26, 2013, effective July 26, 2013. 
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 NAAQS 
2006 24-Hour 
(35 µg/m3)11 

Nonattainment (Serious) 12/31/202312 

 NAAQS 
1997 Annual 
(15.0 µg/m3) 

Attainment (final 
determination pending)13 

8/24/2016 
(clean data determination 

approved) 

 NAAQS 
2012 Annual 
(12.0 µg/m3) 

Nonattainment (Serious) 12/31/2025 

 CAAQS Annual (12.0 µg/m3) Nonattainment N/A 

 

Short-Term Exposure Effects of PM 

PM2.5 

Respiratory Effects 

Like the previous ISA’s the 2019 ISA concluded that there is likely to be causal relationship between short-

term PM2.5 exposure and respiratory effects (U.S. EPA, 2019).
 
This conclusion was based mainly on 

epidemiologic evidence demonstrating associations between short-term PM2.5 exposure and various 

respiratory effects. The more limited evidence from controlled human exposure and animal toxicological 

studies provided coherence and biological plausibility for a subset of respiratory effects for which PM2.5-

related associations were observed in epidemiologic studies. In addition, the epidemiologic evidence 

consistently showed PM2.5-associated increases in hospital admissions and emergency department (ED) 

visits for chronic obstructive pulmonary disease (COPD) and respiratory infection among adults or people 

of all ages, as well as increases in respiratory mortality (U.S. EPA, 2019).  

Previous studies have indicated the following respiratory outcomes, asthma exacerbation, COPD 

exacerbation, respiratory infection, combinations of respiratory-related disease hospital admissions and 

ED visits, and respiratory mortality. Newer studies are now indicating allergy exacerbation, and showing 

respiratory effects in healthy populations, and respiratory effects in populations with cardiovascular 

disease. These studies are discussed below.  

 
11 Attainment deadline for the 2006 24-Hour PM2.5 NAAQS (designation effective December 14, 2009) is 
December 31, 2019 (end of the 10th calendar year after effective date of designations for Serious nonattainment 
areas). Annual PM2.5 standard was revised on January 15, 2013, effective March 18, 2013, from 15 to 12 µg/m3. 
Designations effective April 15, 2015, so Serious area attainment deadline is December 31, 2025. 
12 As specified in the “South Coast Air Basin Attainment Plan for 2006 24-Hour PM2.5 Standard”, but subject to 
change. Document available at http://www.aqmd.gov/docs/default-source/clean-air-plans/air-quality-
management-plans/2022-air-quality-management-plan/2-final-attainment-plan-for-2006-24-hour-pm2-5-
standard-for-the-south-coast-air-basin.pdf?sfvrsn=6. 
13 The U.S. EPA made a determination of attainment based on air quality levels on August 24, 2016, but has not 
redesignated the area as an attainment area. See https://www.govinfo.gov/content/pkg/FR-2016-07-25/pdf/2016-
17410.pdf#page=1. 
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Asthma Exacerbation 

Recent epidemiologic studies strengthen the evidence for a relationship between short-term PM2.5 

exposure and asthma exacerbation in children. Recent studies add evidence supporting associations 

between short-term PM2.5 concentration and asthma hospital admissions, ED visits, and physician visits 

in children. This evidence is supported by studies that examined associations with PM2.5 within a state, 

across multiple cities, or individual cities. In 12 California counties encompassing the south coast and 

Central Valley, Yap et al. (2013) focused on examining the influence of socioeconomic status (SES) on 

hospital admissions for pediatric (children ages 1 to 9 years) respiratory conditions associated with PM2.5 

exposure. For childhood asthma hospital admissions, the authors reported positive associations across 

each individual city with varying width of confidence intervals, resulting in relative risks for south coast 

and Central Valley combined ranging from 1.03−1.07 at lag 0−2 days. While Yap et al. (2013) reported 

evidence of positive associations in children, Bell et al. (2015) in a study of 213 U.S. counties focusing on 

older adults (i.e., .65 years of age), 70 of which had asthma data, did not observe an increase in asthma 

hospital admissions (RR: 1.00 [95% CI: 0.99, 1.01]; lag 1), but the authors only examined single-day lags.  

Additional single-city studies conducted in the U.S., Canada, and internationally further examined 

associations between short-term PM2.5 exposure and asthma hospital admissions in different age groups 

(i.e., people of all ages, children, and older adults). In New York City, NY, Silverman and Ito (2010) focused 

on asthma hospital admissions consisting of severe episodes that required a stay in the intensive care unit 

(ICU) and those that did not (non-ICU) across several different age ranges. Due to the focus on both PM2.5 

and O3, the study authors limited analyses to the warm season (April−August). The authors examined 

people of all ages as well as children and adults. An increased risk for total asthma hospital admissions 

(combined ICU and non-ICU) for children 6−18 years of age was reported for PM2.5 (RR: 1.16 [95% CI: 

1.10, 1.22]; lag 0−1). An elevated risk due to PM2.5 exposure was also evident when examining both ICU 

and non-ICU admissions for children 6−18 years of age. Results similar in magnitude were observed for 

both children and people of all ages, with associations smaller in magnitude and with wider confidence 

intervals for ages 50 and older. The results of Silverman and Ito (2010) are consistent with a study 

conducted by Winquist et al. (2012) in St. Louis, MO that also examined associations across several age 

ranges. The authors reported the strongest evidence of an association when examining people of all ages 

and children 2−18 years of age, with no evidence of an association for older adults. Kim et al. (2012), in a 

study in Denver, CO examined a longer lag structure, a 14-day distributed lag model, and reported 

evidence of a positive association between short-term PM2.5 exposure and asthma hospital admissions 

for people of all ages. However, Liu et al. (2016), in a study conducted in the greater Houston, TX area, did 

not report evidence of an association with PM2.5 and unscheduled hospital admissions. It is important to 

note that the population examined in Liu et al. (2016) consisted of individuals with private insurance, 

which differs from the other studies evaluated in this section that did not differentiate among insurance 

coverage when identifying hospital admissions; therefore, the results may not be comparable.  

Studies that examined several age ranges tended to indicate stronger associations, in both magnitude and 

precision, for children. Additional studies focusing only on children provide supporting evidence for 

associations between short-term PM2.5 exposure and asthma hospital admissions. Li et al. (2011) in 

Detroit, MI; Chen et al. (2016) in Adelaide, Australia; and Iskandar et al. (2012) in Copenhagen, Denmark 

all reported evidence of positive associations at lag 0−4 days. 

Like hospital admission studies, recent ED visit studies provide evidence of generally consistent positive 

associations with short-term PM2.5 exposures, particularly in studies focusing only on children and people 



Appendix I: Health Effects 

I-53 

of all ages, but not older adults. However, compared to the hospital admission studies, the magnitude of 

the association tends to be smaller for ED visits. Both Malig et al. (2013) and Ostro et al. (2016) in 

multilocation studies conducted in California that focused on people of all ages, 35 counties and 8 

metropolitan areas, respectively, provided evidence of positive associations at lag 0. These results are 

consistent with those of Weichenthal et al. (2016) who also reported a positive association with asthma 

ED visits for people of all ages in a study in Ontario, Canada. This study, however, examined a multiday lag 

of 0−2 days. Krall et al. (2016) in a study of four U.S. cities (i.e., Atlanta, GA; Birmingham, AL; St. Louis, 

MO; and Dallas, TX) that primarily focused on PM2.5 sources also reported positive associations with 

asthma/wheeze ED visits in city-specific analyses for people of all ages at lag 3 (quantitative results not 

presented). Additional evidence from single-city studies conducted in St. Louis, MO (Sarnat et al., 2015; 

Winquist et al., 2012) and Seoul, South Korea (Kim et al., 2015) reported associations similar in magnitude 

to the multilocation studies, but with wider confidence intervals. However, Byers et al. (2015) reported 

no evidence of an association for asthma hospital admissions for people of all ages in a study conducted 

in Indianapolis, IN (RR: 0.99 [95% CI: 0.98, 1.01]; lag 0−2).  

Several recent studies have focused exclusively on the relationship between short-term PM2.5 exposure 

and asthma ED visits in children. Both Winquist et al. (2012) and Byers et al. (2015) reported associations 

larger in magnitude in children compared with people of all ages combined in St. Louis, MO (RR: 1.05 [95% 

CI: 1.02, 1.09]; lag 0−4) and Indianapolis, IN (RR: 1.01 [95% CI: 0.98, 1.05]; lag 0−2), respectively. The 

results of Winquist et al. (2012) and Byers et al. (2015) are consistent with single-city (Strickland et al., 

2010) and whole-state (Xiao et al., 2016; Gleason and Fagliano, 2015; Strickland et al., 2015) analyses that 

focused on pediatric asthma ED visits, with ORs and RRs across studies ranging from 1.01−1.05. An 

additional study encompassing three U.S. cities (i.e., Atlanta, GA, St. Louis, MO; and Dallas, TX), which also 

examined associations in older adults, provides additional support for the associations observed in other 

recent studies focusing on children [RR: 1.03 (95% CI: 1.01, 1.05); lag 0−2; Alhanti et al. (2016)].  

Looking at short-term exposure and asthma ED visits in adults, both Byers et al. (2015) in Indianapolis, IN 

and Winquist et al. (2012) in St. Louis, MO reported evidence of a null association with asthma ED visits in 

adults 45 and older, and 65 and older, respectively.  

Additional evidence of PM2.5-related increases in asthma symptoms, lung function decrements, and 

pulmonary inflammation is provided by recent panel studies in children with asthma. Findings were not 

entirely consistent, but overall, several well-conducted studies measuring total personal exposure, 

residential outdoor concentration, and school outdoor PM2.5 concentration observed associations with 

asthma-related effects (U.S. EPA, 2019).  A limited number of panel studies reviewed in the 2009 PM ISA 

(U.S. EPA, 2009) provide evidence of an association between PM2.5 and respiratory symptoms (Mar et al., 

2004; Gent et al., 2003; Slaughter et al., 2003) and medication use (Gent et al., 2009; Rabinovitch et al., 

2006; Slaughter et al., 2003) in children with asthma. In studies that examined copollutant confounding, 

associations between PM2.5 and asthma severity were robust to the inclusion of CO in a copollutant 

model (Slaughter et al., 2003), while PM2.5 associations with persistent cough, chest tightness, and 

shortness of breath no longer persisted in models adjusting for O3 (Gent et al., 2003).  

In a recent study from Los Angeles, California Hao et al (2022) conducted a panel study of 40 children aged 

8-16 years with moderate-to-severe asthma. Daily (lag 0) exposure to traffic-related PM2.5 exposure was 

associated with reduced morning %predicted PEF (-3.97 [-7.69, -0.26]) and greater odds of "feeling scared 

of trouble breathing" symptom (odds ratio [95% CI]: 1.83 [1.03, 3.24]).  
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A few recent studies provide some additional evidence of an association between PM2.5 and a composite 

index of multiple symptoms. In a panel study including 90 school children with asthma in Santiago, Chile, 

PM2.5 concentrations were associated with increases in coughing and wheezing, as well as a composite 

index of respiratory symptoms (Prieto-Parra et al., 2017). The observed associations were strongest in 

magnitude for 7-day avg PM2.5. Similarly, among children at two schools in El Paso, TX, 5-day avg PM2.5 

concentrations measured outside of the schools were associated with poorer asthma control scores, 

which reflect symptoms and activity levels (Zora et al., 2013). The two schools included in the study 

differed in nearby traffic levels but varied similarly in outdoor PM2.5 concentration over time. In contrast, 

students attending schools with varying nearby traffic levels were also examined in the Bronx, NY, 

although asthma symptoms were not associated with outdoor school or total personal PM2.5 

concentrations (Spira-Cohen et al., 2011). A low correlation between school and personal PM2.5 

concentrations (r = 0.17) and a reportedly high proportion of time spent indoors (89%), suggests that 

personal PM2.5 exposure was largely influenced by indoor rather than ambient sources. In an additional 

study related to respiratory symptoms, asthma-related school absence was associated with 19-day avg 

PM2.5 concentrations in a U.S. multicity study (O'Connor et al., 2008). Notably, it is difficult to control for 

confounding by meteorological factors over long averaging times.  

In addition to respiratory symptoms, recent studies of medication use in children add to the limited 

evidence base, providing some additional evidence of PM2.5-associated increases in the use of 

bronchodilators, which can provide quick relief from asthma symptoms. Panel studies of school children 

with asthma in Denver, CO (Rabinovitch et al., 2011) and Mexico City (Escamilla-Nuñez et al., 2008) 

observed associations between PM2.5 concentrations and bronchodilator use. Escamilla-Nuñez et al. 

(2008) reported comparable associations using lag 0 and 5-day avg PM2.5, while Rabinovitch et al. (2011) 

observed associations that were stronger in magnitude when estimated using 2-day moving avg PM2.5 

compared with single-day lags. In contrast, PM2.5 concentrations were associated with decreased 

bronchodilator use in a panel study in Santiago, Chile (Prieto-Parra et al., 2017). 

Overall, panel studies in children with asthma find generally consistent evidence of associations between 

short-term PM2.5 exposure and lung function decrements. In Seattle, WA, decrements in some measures 

of lung function (PEF – peak expiratory flow, MEF-maximal expiratory flow, FEV1- forced expiratory volume 

in the first second of expiration) were associated with PM2.5 concentrations (Allen et al., 2008; Trenga et 

al., 2006). PM2.5 concentrations at fixed-site monitors were associated with larger decrements in FEV1 

among children with asthma in Denver, CO after adjusting for an estimate of the ambient-generated 

portion based on the ratio of personal to ambient sulfur concentrations (Strand et al., 2006).  Several 

recent studies continue to provide evidence of an association between short-term PM2.5 exposure and 

FEV1 decrements in children with asthma (U.S. EPA 2019). In Riverside and Whittier, CA, personal PM2.5 

and monitor PM2.5 concentrations were associated with decreased FEV1 (Delfino et al., 2008). However, 

uncertainty regarding potential copollutant confounding remains. Evidence is more limited and less 

consistent in panel studies involving adults with asthma. Further, several controlled human exposure 

studies failed to observe lung function decrements in adults with asthma following short-term PM2.5 

exposure. Evidence for a relationship between short-term PM2.5 exposure and asthma exacerbation in 

adults continues to be inconsistent (U.S. EPA, 2019).  

Allergy Exacerbation 

Animal toxicological studies reviewed in the 2009 PM ISA (U.S. EPA, 2009) provided evidence that PM2.5 

can facilitate delivery of allergenic material to the airways, promote allergic sensitization, and exacerbate 
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allergic responses. The epidemiologic evidence, however, was limited, with a single study reporting an 

association between short-term PM2.5 concentrations and hospital admissions for allergic rhinitis in 

children in Turkey (Tecer et al., 2008). Recent evidence that PM2.5 exposure enhances allergic 

inflammation in animal models of allergic airway disease, supports PM2.5-related asthma exacerbation 

and also indicates that PM2.5 exposure could affect respiratory responses in people with allergies, but 

not asthma. Several recent epidemiologic studies add to the evidence base, but do not consistently link 

short-term PM2.5 exposure to allergy exacerbation in children or adults (U.S. EPA, 2019). Recent studies 

have examined an array of outcomes, including allergy symptoms and lung function changes and 

pulmonary inflammation in populations with allergies (Kousha and Valacchi, 2015; Song et al., 2011; 

Kousha and Valacchi, 2015). 

Chronic Obstructive Pulmonary Disease (COPD) Exacerbation 

Recent studies generally support an association between short-term increases in PM2.5 concentration 

and exacerbation of COPD. Overall, the evidence links short-term PM2.5 exposure to COPD hospital 

admissions and ED visits.  These recent studies report positive associations across both multi-and single-

city studies, especially for hospital admissions in populations aged 65 years and older (U.S. EPA, 2019). In 

a multicity study conducted in the Mid-Atlantic region of the U.S., Kloog et al. (2014) examined 

associations between short-term PM2.5 exposure and COPD hospital admissions. The authors reported a 

1.83% (95% CI: 1.18, 2.48) increase in COPD hospital admissions at model lag 0−1 days. Bell et al. (2015) 

also examined COPD hospital admissions in adults ages 65 years and older in a multicounty time-series 

analysis conducted in 213 U.S. counties and reported a 0.34% (95% CI: −0.05, 0.74) increase in COPD 

hospital admissions at lag 0. Consistent with the U.S. multicity studies, Hwang et al. (2017) also reported 

a positive association of 2% (95% CI: 0.8, 2.9; lag 0−2) with COPD hospital admissions in a study of four 

cities in southwestern Taiwan focusing on people of all ages.  

Several recent single-city studies in the U.S. reported inconsistent evidence of an association between 

short-term exposure to PM2.5 and hospital admissions for COPD. Kim et al. (2012) found no evidence of 

an association with COPD hospital admissions in Denver, CO. Several single-city international studies 

examined the association with COPD hospital admissions and support the evidence reported in the U.S. 

multicity studies (U.S. EPA, 2019). A single-city study conducted in Rome, Italy focusing on adults aged 35 

years and older investigated the association between PM2.5 and COPD hospital admissions in a case-

crossover analysis (Belleudi et al., 2010). Halonen et al. (2009a) observed a 3% increase (95% CI: −1.9, 8.1) 

at lag 0 in a model adjusted for O3 for hospital admissions in Helsinki, Finland, but with a wide confidence 

interval due to the low count of hospital admissions compared with other studies. Cheng et al. (2015), 

examining hospital admissions in a case-crossover study in Kaohsiung, Taiwan, found no association 

between PM2.5 at a 0−2-day lag (RR: 1.00 [95% CI: 0.98, 1.03]). 

Several recent multicity studies conducted in the U.S. examined associations between short-term PM2.5 

exposure and COPD ED visits. In a multicity study conducted in 35 California counties, Malig et al. (2013) 

examined the association between short-term PM2.5 exposures and respiratory ED visits, including COPD. 

In a time-stratified case-crossover analysis, the authors examined single-day lags and reported positive 

associations at lags 1 and 2 days, with the most precise estimate at lag 2 (1.47% [95% CI: 0.40, 2.6]). In a 

copollutant model with PM10−2.5, the PM2.5 association was relatively unchanged [1.58% (95% CI: 0.56, 

2.62); Malig et al. (2013)]. The positive association observed in the multicounty study conducted by Malig 

et al. (2013) is supported by a study conducted in Little Rock, AR (Rodopoulou et al., 2015) that observed 

a 3.08% increase (95% CI: −0.98, 7.30) in COPD ED visits at lag 2. Rodopoulou et al. (2015) also examined 
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the PM2.5-COPD ED visits association in a copollutant model with O3 and reported that the association 

remained positive, but confidence intervals increased in size (2.86% [95% CI: −1.35, 7.24]). A multicity 

case-crossover study of 15 cities in Ontario, Canada found an increase on the same order (2.2%) with 

higher precision (95% CI: 1.4, 2.9) than (Rodopoulou et al., 2015) using a 3-day mean lag structure. In 

contrast, Sarnat et al. (2015) in a time-series study of PM2.5 and cardiorespiratory ED visits in the St. Louis 

Missouri-Illinois (MO-IL) metropolitan area also reported no evidence of an association with COPD ED 

visits (RR: 0.99 [95% CI: 0.95, 1.03]) in a 3-day unconstrained distributed lag model (i.e., lag 0−2). 

A limited number of recent studies followed populations consisting of adults with moderate or severe 

COPD to show some evidence indicating associations between PM2.5 concentrations and increases in 

respiratory symptoms in adults with COPD. Wu et al. (2016) examined the self-reported occurrence of 

several respiratory symptoms in relation to short-term PM2.5 concentrations in a panel study of 23 adults 

in Beijing. The authors reported associations between most multiday (2−7) avg PM2.5 concentrations and 

sore throat, cough, sputum, wheeze, and dyspnea symptoms. Similarly, in a panel of 29 adults in Mexico 

City, total personal PM2.5 exposure was associated with cough and phlegm, but not wheeze (Cortez-Lugo 

et al., 2015). A notable limitation of the study was the high loss to follow-up, with only 4 of the 29 subjects 

completing all three of the 2-week study phases. In contrast, in a study of adults in Worcester, MA, PM2.5 

was associated with a decrease in COPD exacerbations, defined as a worsening of respiratory symptoms 

(Devries et al., 2016). A few recent studies also evaluated lung function changes in populations with COPD 

and the results were inconsistent (U.S. EPA, 2019). 

Information from a few available recent studies continues to support a relationship between PM2.5 and 

increases in pulmonary inflammation in adults with COPD (Chen et al., 2015b, Wu et al., 2016). A strength 

of these studies is their assessment of personal PM2.5 exposures. Overall, copollutant confounding was 

not adequately examined. Thus, the extent to which the results can be attributed specifically to PM2.5 

exposure is unclear. However, experimental studies in individuals with COPD and in an animal model of 

COPD support an independent effect of short-term PM2.5 exposure on exacerbation of COPD. Changes in 

lung function-related parameters (oxygen saturation and tidal volume), as well as lung injury and 

inflammation, were observed following short-term PM2.5 concentrated ambient particles (CAPs) 

exposure and provide biological plausibility for the findings of the epidemiologic studies (U.S. EPA, 2019).  

Respiratory Infections 

The body of evidence for associations between short-term exposure to PM2.5 and respiratory infection 

consists mainly of studies of hospital admissions and ED visits. In a multicity study conducted in 35 

California counties, Malig et al. (2013) examined the association between short-term PM2.5 exposures 

and ED visits, including pneumonia and acute respiratory infections. Using a time-stratified case-crossover 

analysis, the authors reported positive associations at 1-day lags between short-term PM2.5 and acute 

respiratory infections (1.9% [95% CI: 1.1, 2.7]) and pneumonia (0.86% [95% CI: −0.06, 1.8]) ED visits in 

single-pollutant models.  

Recent single-city studies have also expanded the evidence for associations with ED visits. Winquist et al. 

(2012) observed a positive association for hospital admissions through ED visits, which can be compared 

with a more recent study conducted in the same St. Louis, Missouri-Illinois (MO-IL) metropolitan area, 

that found similar results except there was no evidence of an associations between PM2.5 and pneumonia 

ED visits (RR: 0.98 [95% CI: 0.96, 1.00]) at lag 0−2 days (Sarnat et al. (2015).  
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Several studies investigated the associations between PM2.5 and ED visits related to several respiratory 

infections in Atlanta, GA. Darrow et al. (2014) conducted an 18-year (1993−2010) study examining the 

association between PM2.5 and pediatric (ages 0−4) ED visits for respiratory infections, including 

bronchitis and bronchiolitis, pneumonia, and upper respiratory infection (URI). Pneumonia ED visits were 

positively associated with PM2.5 (for children aged 0−4 years, RR: 1.01 [95% CI: 0.99, 1.03]). PM2.5 at lag 

0−2 days was not associated with an increase in ED visits for bronchiolitis and bronchitis, but results for 

URI and pneumonia were positive, albeit with wide confidence intervals, for children aged 1−4 years. In 

the same location, Strickland et al. (2015) examined children ages 0−18 years old between 2002−2010. 

The authors found that the association with ED visits for bronchitis and upper respiratory infection 

increased slightly at lag 0-day (OR: 1.010 [95% CI: 0.994, 1.027], and OR: 1.015 [95% CI: 1.008, 1.022]). In 

contrast, the association for pneumonia-related ED visits were essentially null at both a 0-day lag (OR: 

0.999 [95% CI: 0.979, 1.019]) and a 1-day lag (OR: 1.001 [95% CI: 0.981, 1.022]).  

In contrast to the results of Winquist et al. (2012), other single-city studies such as Darrow et al. (2014), 

Strickland et al. (2015), and Rodopoulou et al. (2015) found no associations for respiratory infection ED 

visits. For example, in Little Rock, AR, Rodopoulou et al. (2015) found an association of −1.34% (95% CI: 

−5.31, 2.79) among all age groups using a 2-day lag. The association slightly increased to −0.82% after the 

inclusion of O3 in a copollutant model (95% CI: −4.96, 3.50). These mentioned studies varied in the type 

of respiratory infection outcome examined, thus the overall interpretation of findings is more 

complicated.  

When examining the association between PM2.5 exposure and respiratory-related outpatient visits, a 

study conducted in Atlanta, GA, Sinclair et al. (2010) examined the association with upper and lower 

respiratory infections, of which they found positive associations with both. 

Combinations of Respiratory-Related Hospital Admissions and Emergency Department (ED) 

Visits  

In addition to individual respiratory diseases, epidemiologic studies have examined respiratory diseases 

in aggregate where, in some cases, the aggregate represents all respiratory diseases while, in others, a 

specific combination of respiratory diseases is represented (e.g., COPD, asthma, and respiratory 

infections). Past and recent studies generally have shown a positive association across studies of hospital 

admissions and ED visits for all age ranges, particularly in multicity studies. As in the individual respiratory 

diseases discussed above, positive associations with respiratory-related diseases are more consistently 

observed among children and when examining people of all ages. However, recent studies further expand 

analyses with older adults, with multicity studies conducted in the U.S. providing evidence of consistent, 

positive associations between short-term PM2.5 exposure and respiratory-related diseases (U.S. EPA, 

2019). 

Respiratory Effects in Healthy Populations 

Evaluation of the current epidemiologic evidence indicates that short-term PM2.5 exposures are 

inconsistently related to respiratory effects in healthy adults. Where there is supporting evidence, 

changes tend to be transient, and confounding by copollutants is inadequately examined. For general 

community daily average exposures, there is some consistent epidemiologic evidence for PM2.5-related 

respiratory effects in healthy children, but the evidence is limited in number for any one endpoint. In 

addition to the limited supporting evidence, uncertainties remain as to whether short-term PM2.5 

exposure leads to overt and persistent respiratory effects in healthy populations or is related to such 
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effects across a wide range of PM2.5 concentrations (U.S. EPA, 2019). The studies looking at respiratory 

effects in healthy populations is discussed below.  

Respiratory Symptoms 
In a study of school children in Santiago, Chile, 7-day avg PM2.5 was associated with increased odds of 

cough and a composite index of respiratory symptoms (Prieto-Parra et al., 2017). The associations were 

relatively unchanged in two-pollutant models with PM10, NO2, SO2, or O3. However, copollutant 

correlations were not reported, limiting the interpretability of the models. 

Lung Function 
Past studies included a study of adult school crossing guards in New Jersey that observed decreases in 

lung function associated with 1-hour max PM2.5 concentrations (Fan et al., 2008). In contrast, Holguin et 

al. (2007) did not observe an association between PM2.5 and lung function or lung inflammation in a study 

of school children in Ciudad Juarez, Mexico. 

Most recent studies on lung function changes in relation to PM2.5 concentrations examined adults during 

scripted exposures and exposure interventions. Studies examining lung function changes in adults after 

commuting in cars, buses, or on bicycles, did not observe associations between personal ambient PM2.5 

exposure and forced expiratory volume in the first second (FEV1) (forced expiratory volume in the first 

second (Mirabelli et al., 2015; Weichenthal et al., 2011; Zuurbier et al., 2011b). In a study of adults 

commuting 2 hours through Atlanta, GA traffic, Mirabelli et al. (2015) reported PM2.5-related decreases 

in FVC immediately after the commute. The association appeared to be transient, with no association 

observed 3 hours post commute.  

A number of studies in the U.S. (Mirowsky et al., 2015), Canada (Dales et al., 2013), and Europe (Matt et 

al., 2016; Kubesch et al., 2015; Steenhof et al., 2013; Strak et al., 2012) used quasi-experimental designs 

to assign participants to either rest or exercise in different locations with notable pollutant contrasts. Like 

the studies of scripted commutes through traffic, many of these quasi-experimental studies observed null 

associations between lung function and PM2.5 (Kubesch et al., 2015; Mirowsky et al., 2015; Strak et al., 

2012). In contrast, Dales et al. (2013) observed decreases in FEV1 in Sault Ste. Marie, Canada. Associations 

were observed despite low mean concentrations of 8-hour avg PM2.5. Additionally, in Barcelona, Spain, 

Matt et al. (2016) reported that healthy adults experienced decreased FEV1 associated with 2-hour avg 

PM2.5 immediately after exposure. Notably, PM2.5 was associated with increased FEV1 7 hours after 

exposure, again indicating potentially transient effects. Another study in China implemented an exposure 

intervention by moving healthy, nonsmoking adults from an industrial town to a less polluted city for 9 

days (Hong et al., 2010). Participants experienced increased FEV1 and peak expiratory flow (PEF) 

associated with decreased 24-hour avg PM2.5.  

Only a few studies examined lung function is healthy children. School children in an agricultural area of 

Brazil experienced decreases in PEF in association with PM2.5 concentrations measured outside of school; 

concentrations were averaged over the 6, 12, or 24 hours preceding spirometry (Jacobson et al., 2012). In 

Seoul, South Korea (Hong et al., 2010), composite monitor 24-hour avg PM2.5 was associated with a small, 

imprecise decrease in PEF in school children at lags 0 and 3, but no other lags up to 4 days. 

In controlled human studies Petrovic et al. (2000) observed that a 2-hour exposure to PM2.5 (92 μg/m
3
) 

resulted in decreases in thoracic gas volume, other measures of lung function (spirometry, diffusing 

capacity, airway resistance) were unaffected. No clear effect of short-term exposure to PM2.5 on lung 
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function was demonstrated in several studies investigating the exposure of healthy volunteers to PM2.5 

CAPs (Gong et al., 2003; Ghio et al., 2000; Gong et al., 2000) or urban traffic particles. In a recent study, 

Huang et al. (2012) exposed healthy volunteers to PM2.5 CAPs collected from Chapel Hill, NC. The authors 

reported no changes in multiple markers of lung function or in the marker for diffusion capacity at 1 and 

18 hours postexposure. 

Past animal studies discussed in the 2004 PM AQCD (U.S. EPA, 2004) and the 2009 PM ISA (U.S. EPA, 2009) 

measured pulmonary function following single or multiday exposure to PM2.5 CAPs. Decreased breathing 

frequency (or respiratory rate) was observed in dogs exposed to PM2.5 CAPs in Boston, MA by 

tracheostomy exposure (Godleski et al., 2000). In addition, a strong increase in airway irritation, as 

indicated by decreases in end inspiratory pause and increases in end expiratory pause, pause, and 

enhanced pause (Penh) was observed (Nikolov et al., 2008). Increased tidal volume was found in rats 

exposed to PM2.5 CAPs in Boston, MA (Clarke et al., 1999) but not in New York City, NY (Gordon et al., 

2000). Increases in inspiratory and expiratory times were not seen in Wistar Kyoto rats exposed to PM2.5 

CAPs in Research Triangle Park, NC (Kodavanti et al., 2005). Results of these studies, showing changes in 

breathing frequency and depth of breathing, indicate that short-term PM2.5 exposure stimulated airway 

irritant responses by activating sensory nerves and local reflexes.  

Recently, Diaz et al. (2013) evaluated the effects of exposure to PM2.5 roadway tunnel particles on 

pulmonary function in Sprague-Dawley rats. A 2-day exposure to tunnel particles with gases removed by 

a denuder resulted in increased rapid shallow breathing, as indicated by increased frequency and 

decreased tidal volume, minute volume, inspiratory time, and expiratory time (p < 0.05).  

The effect of social stress on pulmonary function was examined in older Sprague-Dawley rats exposed to 

PM2.5 CAPs in Boston, MA (Clougherty et al., 2010). In stressed animals, PM2.5 CAPs exposure was 

associated with increased breathing frequency (p = 0.001), lower tidal volume (p = 0.001), lower PEF (p = 

0.003), and shorter times (p < 0.001), suggesting rapid shallow breathing. In unstressed animals, PM2.5 

CAPs exposure was associated with increased PIF (p = 0.03) and greater MV (p = 0.05).  

Effects on other pulmonary function parameters have been reported. Amatullah et al. (2012) found that 

a 4-hour exposure of BALB/c mice to PM2.5 CAPs in Toronto increased quasi-static elastance of the lung 

(p < 0.05). Yoshizaki et al. (2017) examined sex-related differences in tracheal hyperreactivity of BALB/c 

mice due to a multiday exposure to PM2.5 CAPs in São Paulo, Brazil. Tracheal rings from male mice that 

were exposed to PM2.5 CAPs were hyporesponsive to methacholine, a bronchoconstrictor, compared 

with tracheal rings from male mice exposed to ambient air (p < 0.05). Tracheal rings from diestrus female 

mice that were exposed to PM2.5 CAPs responded similarly to methacholine as tracheal rings from female 

mice exposed to ambient air. However, tracheal rings from estrus and proestrus female mice were 

hyperresponsive to methacholine compared with air controls (p < 0.05). 

Subclinical Effects 
Most recent studies of subclinical respiratory effects in healthy populations examined exhaled nitric oxide 

(eNO) as an indicator of pulmonary inflammation. Many of the same studies that were evaluated in the 

previous subsection on lung function also measured eNO. Therefore, the majority of recent studies 

similarly examined adults during scripted exposures. Studies of adults during and after commuting in cars, 

buses, or on bicycles, generally observed associations between personal ambient PM2.5 exposure and 

subclinical respiratory effects (Mirabelli et al., 2015; Weichenthal et al., 2011; Zuurbier et al., 2011b).  
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Results from studies using quasi-experimental designs were less consistent than scripted exposure 

studies, despite having similarly high mean concentrations of PM2.5. In New York, PM2.5 exposure while 

walking near high-traffic roads and in a forest was associated with eNO 24 hours after exposure (Mirowsky 

et al., 2015). However, eNO was not associated with PM2.5 in studies in which participants were 

randomized to exercise or rest at locations with air pollution exposure contrasts in Barcelona, Spain 

(Kubesch et al., 2015) or Utrecht, the Netherlands (Strak et al., 2012). As part of the same project in the 

Netherlands, Steenhof et al. (2013) reported an association between PM2.5 exposure and nasal lavage 

levels of the pro-inflammatory cytokine, IL-6. The observed association was persistent in two-pollutant 

models including NOX, O3, or SO2 (Steenhof et al., 2013).  

A single study examined subclinical effects in school children. Carlsen et al. (2016) observed a 5.4 ppb 

(95% CI: −3.1, 13.0 ppb) increase in eNO associated with 2-day avg PM2.5 at two schools in Umea, Sweden. 

PM2.5 was measured at monitors located within 1.5 km of the two schools. Although copollutant models 

were not examined, PM2.5 was weakly correlated with NOX and only moderately correlated with O3. 

In controlled human studies Ghio et al. (2000) reported an increase in airway and alveolar neutrophils 

following exposure to PM2.5 CAPs. A follow-up analysis of Ghio et al. (2000) determined the increase in 

BALF neutrophils was associated with the Fe, Se, and SO4 
2− 

content of the particulate matter (Huang et 

al., 2003). Recently, the healthy population respiratory response to PM2.5 has been further examined by 

Behbod et al. (2013) and Huang et al. (2012). Behbod et al. (2013) reported that relative to filtered air, no 

significant airway (sputum) responses were observed in subjects exposed to Toronto, Ontario PM2.5 

CAPs. Huang et al. (2012) corroborated the same results at lower concentrations.  

Respiratory Tract Impacts 
Short-term PM2.5 exposures are inconsistently related to respiratory effects in healthy adults. Where 

there is supporting evidence, changes tend to be transient, and confounding by copollutants is 

inadequately examined. For general community daily average exposures, there is some consistent 

epidemiologic evidence for PM2.5-related respiratory effects in healthy children, but the evidence is 

limited in number for any one particular endpoint. In addition to the limited supporting evidence, 

uncertainties remain as to whether short-term PM2.5 exposure leads to overt and persistent respiratory 

effects in healthy populations or is related to such effects across a wide range of PM2.5 concentrations 

(U.S. EPA, 2019).  

Respiratory Effects in Populations with Cardiovascular Disease  

Numerous animal toxicological studies have been conducted in animal models of cardiovascular disease. 

Overall, short-term PM2.5 exposure results in pulmonary effects in some studies but not others. Among 

the respiratory endpoints, the most consistent evidence is for changes in pulmonary function (U.S. EPA, 

2019). 

Respiratory Mortality 

Across studies, the PM2.5 effect on respiratory mortality was observed to be immediate, with associations 

occurring in the range of lag 0 to 2 day(s). A limitation within the evidence was that multicity studies did 

not extensively examine potential copollutant confounding, but evidence from single-city studies 

suggested that the PM2.5-respiratory mortality relationship was not confounded by gaseous copollutants 

(U.S. EPA, 2029). Some recent studies have also further evaluated the PM2.5-respiratory mortality 

relationship by examining cause-specific respiratory mortality outcomes [i.e., COPD, pneumonia, and LRTI; 



Appendix I: Health Effects 

I-61 

Janssen et al. (2013) and Samoli et al. (2014)]. Overall, the results reported in the studies that examine 

cause-specific respiratory mortality outcomes are generally consistent with the results for all respiratory 

mortality, but the smaller number of mortality events observed results in unstable estimates with larger 

uncertainty.  

There is limited coherence across epidemiologic and controlled human exposure studies, complicating the 

interpretation of the associations observed for short-term PM2.5 exposure and respiratory mortality. 

Overall, these studies continue to support a relationship between PM2.5 and respiratory mortality and 

provide additional evidence that: (1) gaseous pollutants do not confound the PM2.5-respiratory mortality 

relationship; (2) PM2.5 effects on respiratory mortality may not be limited to the first few days after 

exposure; (3) the magnitude of the association tends to be largest during warmer months; and (4) there 

is inconsistent evidence that temperature extremes modify associations between short-term PM2.5 

exposure and respiratory mortality (U.S. EPA, 2019).  

Cardiovascular Effects 

A large body of recent evidence confirms a causal relationship between short-term PM2.5 exposure and 

cardiovascular effects (U.S. EPA, 2019; AHA, 2020). The strongest evidence is from epidemiologic studies 

of ED visits and hospital admissions for IHD and heart failure, with supporting evidence from 

epidemiologic studies of cardiovascular mortality. Changes in various measures of cardiovascular function 

in controlled human experiment (CHE) studies provided some biological plausibility for these associations. 

In addition, animal toxicological studies reporting some evidence of reduced myocardial blood flow during 

ischemia, altered vascular reactivity, and ST segment depression provided additional biological plausibility 

(U.S. EPA, 2019). Recent epidemiologic studies of hospital admissions and ED visits for cardiovascular-

related effects, and in particular, for ischemic heart disease (IHD) and heart failure report positive 

associations. Results from these observational studies are supported by experimental evidence from CHE 

and animal toxicological studies of endothelial dysfunction, as well as endpoints indicating impaired 

cardiac function, increased risk of arrhythmia, changes in heart rate variability (HRV), increases in blood 

pressure (BP), and increases in indicators of systemic inflammation, oxidative stress, and coagulation. 

Additional results from observational panel studies, although not entirely consistent, provide at least 

some evidence of increased risk of arrhythmia, decreases in HRV, increases in BP, and ST segment 

depression. Thus, epidemiologic panel studies also provide some support to the causality determination 

and to biological plausibility. Finally, epidemiologic studies of cardiovascular disease (CVD)-related 

mortality provide additional evidence that demonstrates a continuum of effects from biomarkers of 

inflammation and coagulation, subclinical endpoints (e.g., HRV, BP, endothelial dysfunction), ED visits and 

hospital admissions, and eventually death.  

The current body of evidence also reduces uncertainties from the previous review related to potential 

copollutant confounding and limited biological plausibility for CVD effects following short-term PM2.5 

exposure (U.S. EPA, 2019; AHA, 2020). The 2019 PM ISA states there is sufficient evidence to conclude 

that a causal relationship exists between short-term PM2.5 exposure and cardiovascular effects. However, 

the body of evidence that supported this causality determination did not include any epidemiologic 

studies that conducted accountability analyses or employed causal modeling methods. The supplemental 

document to the 2019 PM ISA includes studies that expands on this and further informs the relationship 

between short-term PM2.5 exposure and cardiovascular effects, specifically cardiovascular hospital 
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admissions. Evidence supporting the causality determination for short-term PM2.5 exposure and 

cardiovascular effects is discussed below.  

Emergency Department (ED) and Hospital Admissions 

In general, there are positive associations observed in numerous epidemiologic studies of ED visits and 

hospital admissions for IHD, heart failure, and combined cardiovascular-related endpoints and short-term 

PM2.5 exposure. The strongest evidence for this came from multicity studies in the U.S. (Dominici et al., 

2006) and Australia (Barnett et al., 2006). 

Several recent multicity studies in the U.S., Canada, and Europe examined the relationship between PM2.5 

and ED visits and hospital admissions for heart failure and generally observed positive associations. Two 

large Medicare studies (Bell et al., 2015; Zanobetti et al., 2009) observed similar estimates to those 

published by Dominici et al. (2006), reporting a 1.1% (95% CI: 0.8, 1.5) and 1.9% (95% CI: 1.2, 2.5) increase 

in hospital admissions, respectively. Talbott et al. (2014) examined hospital admissions in seven U.S. states 

and, although they did not pool their results, they observed positive associations between same-day 

hospital admissions for heart failure and PM2.5 concentrations in Massachusetts, New Jersey, and New 

York, but not in New Hampshire, Washington, New Mexico, or Florida. Similarly, another large 

administrative data study in New York reported a positive association with heart failure in the greater NYC 

region, but null associations throughout the remainder of the state (Hsu et al., 2017). The observed 

difference in effect estimates within or between states in Talbott et al. (2014) and Hsu et al. (2017) 

indicated the potential for regionally heterogeneous associations. Smaller multicity studies in New York 

(Haley et al., 2009), California (Ostro et al., 2016), and Canada (Stieb et al., 2009) reported positive 

associations between PM2.5 exposure and ED visits and hospital admissions for heart failure, which 

showed increases ranging from 1.1 to 8.0%. In contrast, a study of hospital admissions for heart failure in 

England and Wales reported a null association between short-term PM2.5 exposure and heart failure 

(Milojevic et al., 2014). 

Epidemiologic studies that examined the effect of PM2.5 on CVD ED visits and hospital admissions 

generally observed evidence of consistent positive associations. Several recent multicity studies in the 

U.S. and Europe provide additional support for positive associations between short-term PM2.5 exposure 

and CVD ED visits and hospital admissions. Studies using Medicare hospital admissions in the Northeast 

and Mid-Atlantic reported a 1.03% (95% CI: 0.69, 1.45) and 0.78% (95% CI: 0.54, 1.01) increase in CVD 

admissions over the previous two days (lag 0−1), respectively (Kloog et al., 2014; Kloog et al., 2012). A 

similar study of 708 urban and rural U.S. counties also reported a 0.79% (95% CI: 0.62, 0.97) increased risk 

of CVD-related hospital admissions associated with PM2.5 exposure over the previous 2 days (Bravo et 

al., 2017). Additionally, a study of seven U.S. states reported positive associations in Massachusetts, New 

Jersey, and New York, but did not observe a positive association in the other four states (Talbott et al., 

2014), while a study of New York state observed a positive association near New York City, NY at lag 0, 

but null results across the remaining regions of the state (Hsu et al., 2017).  

There have been several recent multicity studies in the U.S. using PM2.5 concentrations measured from 

single monitors or averaged across monitors to assign PM2.5 exposure. Most of these studies examined 

Medicare populations in cities across the U.S. Studies using Medicare hospital admissions records for CVD 

in 213 (Bell et al., 2015), 119 (Peng et al., 2009), and 26 (Zanobetti et al., 2009) geographically diverse U.S. 

counties. All reported increases in risk ranging from 0.6 to 1.9% (Figure 6-6). A Medicare study in four 

northeastern counties also showed evidence of a positive association (Bell et al., 2014). In non-Medicare 
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populations, a study of eight California counties reported a positive increase in risk with PM2.5 at lag 2 

[0.61% (95% CI: −0.18, 1.49); Ostro et al. (2016)].  

Multicity studies in Europe also provide generally consistent evidence of a positive association between 

short-term PM2.5 exposure and cardiovascular-related ED visits and hospital admissions. The MED-

PARTICLES study performed in eight southern European cities reported a 0.51% (95% CI: 0.12, 0.90) higher 

rate of cardiovascular-related hospital admissions for PM2.5 concentrations averaged over the same and 

previous days [lag 0−1; Stafoggia et al. (2013)]. A four-city MED-PARTICLES study in Spain and Italy also 

observed a positive, but less precise (i.e., wider 95% CIs), association between PM2.5 exposure and 

cardiovascular-related hospital admissions [1.18% (95% CI: 0.32, 2.04); Basagaña et al. (2015)]. On the 

other hand, Milojevic et al. (2014) considered cardiovascular-related hospital admissions in England and 

Wales and reported a negative association for PM2.5 concentrations at lag 0−4. Results from a number of 

single-city studies tended to be inconsistent, likely due to their generally smaller sample size and focus on 

a single location (Sarnat et al., 2015; Rodopoulou et al., 2014; Kim et al., 2012; Ito et al., 2011; Lall et al., 

2011). 

Bi et al. (2020) examined temporal changes in the risk of emergency department (ED) visits for 

cardiovascular diseases (CVDs) and asthma associated with short-term increases in ambient 

PM2.5 concentrations in Los Angeles, California.  The relative risk of CVD ED visits associated with a 10 

μg/m3 increase in 4-day PM2.5 concentration (lag 0-3) was higher in the LATE period (rate ratio = 1.020, 

95% confidence interval = [1.010, 1.030]) compared to the EARLY period (1.003, [0.996, 1.010]). In 

contrast, for asthma, relative risk estimates were largest in the EARLY period (1.018, [1.006, 1.029]), but 

smaller in the following periods. Similar temporal differences in relative risk estimates for CVD and asthma 

were observed among different age and season groups. No single component was identified as an obvious 

contributor to the changing risk estimates over time, and some components exhibited different temporal 

patterns in risk estimates from PM2.5 total mass, such as a decreased risk of CVD ED visits associated with 

sulfate over time. 

Ischemic Heart Disease (IHD), Myocardial Infarction (MI), Heart Failure (HF), and Heart 

Function 

IHD is a chronic condition characterized by atherosclerosis and reduced blood flow to the heart.  

Myocardial infarction (MI), more commonly known as a heart attack, occurs when heart tissue death 

occurs that is secondary to prolonged ischemia. Heart failure (HF) refers to a set of conditions in which 

pumping action of the heart is weakened. The recent body of IHD and heart failure epidemiologic evidence 

agrees with the evidence from previous U.S. EPA ISAs reporting mainly positive associations between 

short-term PM2.5 concentrations and ED visits and hospital admissions (U.S. EPA, 2019). In addition, 

several of the more recent controlled human exposure (CHE), animal toxicological, and epidemiologic 

panel studies provide plausible evidence that PM2.5 exposure could result in IHD or heart failure through 

pathways that include endothelial dysfunction, arterial thrombosis, and arrhythmia (U.S. EPA, 2019).  

Vieira et al. (2016b) have reported that in both exercising heart-failure patients and control patients, 

short-term exposure to diesel exhaust (DE) results in statistically significant (p < 0.05) decreases in 

estimated left ventricular stroke volume (i.e., the amount of blood the left ventricle pumps per beat).  

Recent studies have generally found positive associations between ectopic measures and short-term 

PM2.5 exposures. Among a large cohort of older men in the Boston, MA area included in the Normative 

Ageing Study, positive associations were observed (Zanobetti et al. (2014a). Similarly, in a study of nursing 
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home residents with coronary artery disease in Los Angeles, CA, ventricular tachycardia was associated 

with exposure to PM2.5 in the prior 24-hour period [29% higher daily rate (95% CI: 1, 63); Bartell et al. 

(2013)]. Another measure of ectopy, premature ventricular contractions, was positively associated with 

30-minute personal exposures to PM2.5 in a large panel of healthy, nonsmoking adults in central 

Pennsylvania (He et al., 2011). Characteristics of cardiac rate and rhythm, including measures of 

supraventricular or ventricular ectopic runs, were also associated with PM2.5 exposures in a study 

conducted in Ottawa, Canada in patients having ECGs for clinical purposes, but confidence intervals 

around these associations were large (Cakmak et al., 2014). In addition, Cakmak et al. (2014) reported 

strong, positive associations with heart block. 

Atrial fibrillation has also been examined with PM2.5 exposures in a few recent studies. This arrhythmic 

disorder in the atria can cause symptoms such as fatigue, palpitations, shortness of breath, and anxiety. 

Atrial fibrillation also greatly increases risk for stroke, dementia, congestive heart failure, and premature 

mortality (Kwok et al., 2011; Paquette et al., 2000; Benjamin et al., 1998). Rich et al. (2006b) found 

positive, but imprecise associations between atrial fibrillation and 24-hour PM2.5 exposures in a cohort 

of patients with implantable cardioverter defibrillators (ICD). A recent study, also conducted in Boston, 

MA observed associations between PM2.5 over the subsequent 0−24 hours and higher risk of atrial 

fibrillation in a cohort of patients with ICDs (26% [95% CI: 8, 47]) Link et al. (2013)). This study also found 

that associations were stronger when analyses were limited to study participants residing within 25 km of 

the monitoring station compared with those residing within a 50 km radius (Link et al., 2013). Similar 

results were observed by Liao et al. (2011) in a panel study in Pennsylvania that observed associations 

with atrial fibrillation for PM2.5 exposures 30 minutes to 2 hours prior. In contrast, other studies 

examining atrial fibrillation or premature atrial contractions found weak or null associations with 24-hour 

PM2.5 exposures (Cakmak et al., 2014; He et al., 2011).  

A small number of recent studies also support a positive association of short-term PM2.5 exposure with 

arrythmias (Wyatt et al., 2020c; Leiser et al., 2019; Krall et al., 2018; Wei et al., 2019). 

Recent epidemiologic panel studies support the plausibility for IHD and heart failure endpoints by 

reporting some evidence of ST segment depression. In a study of 38 older adults with IHD in nursing homes 

in Los Angeles, CA, Delfino et al. (2011) observed that PM2.5 concentrations averaged over 1 hour up to 

4 days were associated with ST segment depression 1.0 mm (OR: 1.68 [95% CI: 1.20, 2.35]). Notably, this 

association was attenuated in models including black carbon (BC) or primary organic carbon (OC) but 

remained positive. In another study, Zhang et al. (2009) observed associations between PM2.5 

concentrations and ST segment abnormality in the Women’s Health Initiative at lag 0−2 days (4% [95% CI: 

–3, to 10]). Kurhanewicz et al. (2014) show decreased cardiac function following short-term PM2.5 

exposure. A recent study extends this evidence through its examination of the association between short-

term PM2.5 exposure with hospital admissions for MI among the low income and/or disabled Americans 

comprising the Medicaid population (deSouza et al., 2021). deSouza et al. (2021) reported a positive 

association between PM2.5 concentration (0−1 day average) and acute MI (OR: 31 1.1 [95% CI: 1.03, 1.7]). 

In another recent study, Leiser et al. (2019) designed an analysis to examine the association between 

short-term PM2.5 exposure and IHD and MI hospital admissions in which the competing risk of mortality 

was controlled and differences across sex and age categories were examined. These authors used 

Medicare data for residents, 65 years and older, of the contiguous counties of the Wasatch Front in Utah 

to examine the association between PM2.5 concentration and cardiac hospital re-admissions within 30 
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days of an index hospitalization, controlling for competing mortality risk. These authors found an 

association of 3-day average PM2.5 concentration (lag 0−2 day) with IHD (HR: 1.03 17 [95% CI: 0.96, 1.12]) 

and MI (HR: 1.03 [95% CI: 0.92, 1.16]). In another analysis of older adults using Medicare data, Wei et al. 

(2019) estimated the association of short-term PM2.5 exposure with MI hospital admissions and a range 

of other health conditions, including some diseases that are rarely studied in relationship to PM2.5 

exposure. Hospital admission data were ascertained using discharge data recorded for Medicare inpatient 

hospital claims in the continental U.S. (2000−2012). Rather than report a relative risk estimate, the 

authors reported the absolute risk per 10 million person-days associated with each 1 unit increase in lag 

0−1 PM2.5 concentration (i.e., 0.29 [95% CI: 0.17, 0.40]).  

Recent single city studies also add to the evidence base. Liu et al. (2020) examined the modification of the 

association between short-term PM2.5 exposure and MI hospital admissions by long-term NO2 exposure. 

These authors performed a case-crossover study to estimate the association of short-term exposure to 

PM2.5 among individuals living in Calgary neighborhoods with higher long-term NO2 exposure 

(2004−2012). The OR for the association between 0−2-day average PM2.5 concentration with hospital 

admissions for MI among the entire population was 1.03 (95% CI: 0.96, 33 1.12). The association was null 

in the lowest tertile of long-term NO2 concentration (OR: 0.94 [95% CI: 34 0.86, 1.18]), but increased with 

increasing NO2 concentration tertile (tertile 2, OR: 1.04 [95% CI: 0.94, 35 1.18]) and (tertile 3, OR: 1.10 

[95% CI: 1.00, 1.19]). 

Animal toxicological studies also support a causal relationship between short-term PM2.5 exposure and 

heart failure. A recent study demonstrating decreased cardiac contractility and left ventricular pressure 

in mice is coherent with the results of epidemiologic studies reporting associations between short-term 

PM2.5 exposure and heart failure (Kurhanewicz et al., 2014). There is generally consistent evidence in 

animal toxicological studies for indicators of endothelial dysfunction (O'Toole et al., 2010; Haberzettl et 

al., 2012; Davel et al., 2012; Aragon et al., 2015). 

Studies in animals also provide evidence for changes in several other cardiovascular endpoints following 

short-term PM2.5 exposure. In an animal study Yan et al. (2008) found decreased contractility after 

exposure to black carbon in mice. Kurhanewicz et al. (2014) demonstrated that in mice, short-term PM2.5 

exposure caused statistically significant decreases (p < 0.05) in LVDP and contractility compared with 

filtered air controls. However, a separate study in rats did not report cardiac gene expression consistent 

with cardiac damage (Aztatzi-Aguilar et al., 2015) following short-term PM2.5 exposure. Although not 

entirely consistent, these studies provide at least some evidence of conduction abnormalities and 

arrhythmia, changes in HRV, changes in BP, and evidence for systemic inflammation and oxidative stress. 

Finally, these toxicological studies also suggest that genetic background, diet, and PM composition may 

influence the effect of short-term PM2.5 exposure on some of these health endpoints (U.S. EPA, 2019).  

Combinations of Cardiovascular-Related Outcomes 

In addition to analyses of individual cardiovascular diseases (e.g., MI, stroke, and HF), epidemiologic 

studies examined cardiovascular diseases (CVD) in aggregate (i.e., specific combination of cardiovascular 

diseases). The past two ISAs (U.S. EPA, 2009; U.S. EPA, 2019) reviewed multicity studies of adults ages 65 

years and older that provided strong evidence of an association (Bell et al., 2008; Host et al., 5 2008; 

Barnett et al., 2006). Several recent studies examine the association between short-term exposure to 

PM2.5 and CVD hospital admissions and ED visits, and report results that are generally consistent with 

past studies.  
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In a study of low income and/or disabled Americans enrolled in Medicaid, deSouza et al. (2021) estimated 

the association of PM2.5 concentration (0−1 day average) with cardiovascular hospital admissions. The 

association of PM2.5 concentration (0−1 day average) with all CVD hospital admissions was 1.09 (95% CI: 

1.06, 1.11). In another study, Wyatt et al. (2020c) examined hospital admissions among end stage renal 

disease patients (i.e., those undergoing hemodialysis). Same-day PM2.5 9 concentration (lag 0) was 

associated with an increase in the risk of CVD hospital admissions in this population (RR: 1.09 [95% CI: 

1.02, 1.17]).  Krall et al. (2018) reported a null association between 24-hour PM2.5 concentration (lag Day 

0) with CVD ED visits. 

Inflammation is an important component of the pathophysiological process that links air pollution 

and cardiovascular disease (CVD). A classical marker of inflammation-C-reactive protein (CRP) has been 

recognized as an independent predictor of CVD risk. Exposure to ambient particulate matter (PM) may 

cause systemic inflammatory response but its association with CRP has been inconsistently reported. Lui 

et al., (2019) published a meta-analysis comprised of data from 40 observational studies conducted on 

244,681 participants. These included 32 (27 PM2.5 studies and 13 PM10 studies) and 11 (9 PM2.5 studies 

and 5 PM10 studies) studies that investigated the associations of CRP with short-term and long-term 

exposure to particulate air pollution, respectively. A 10 μg/m3 increase in short-term exposure to 

PM2.5 and PM10 was associated with increases of 0.83 % (95% CI: 0.30%, 1.37%) and 0.39% (95% CI: -

0.04%, 0.82%) in CRP level, respectively. 

Combinations of Cardiovascular-Related Outcomes 

In addition to analyses of individual cardiovascular diseases (e.g., MI, stroke, and HF), epidemiologic 

studies examined cardiovascular diseases (CVD) in aggregate (i.e., specific combination of cardiovascular 

diseases). The past two ISAs (U.S. EPA, 2009; U.S. EPA, 2019) reviewed multicity studies of adults ages 65 

years and older that provided strong evidence of an association [(Bell et al., 2008; Host et al., 5 2008; 

Barnett et al., 2006). Several recent studies examine the association between short-term exposure to 

PM2.5 and CVD hospital admissions and ED visits, and report results that are generally consistent with 

past studies.  

In a study of low income and/or disabled Americans enrolled in Medicaid, deSouza et al. (2021) estimated 

the association of PM2.5 concentration (0−1 day average) with cardiovascular hospital admissions. The 

association of PM2.5 concentration (0−1 day average) with all CVD hospital admissions was 1.09 (95% CI: 

1.06, 1.11). In another study, Wyatt et al. (2020c) examined hospital admissions among end stage renal 

disease patients (i.e., those undergoing hemodialysis). Same-day PM2.5 9 concentration (lag 0) was 

associated with an increase in the risk of CVD hospital admissions in this population (RR: 1.09 [95% CI: 

1.02, 1.17]).  Krall et al. (2018) reported a null association between 24-hour PM2.5 concentration (lag Day 

0) with CVD ED visits. 

Cardiovascular Mortality 

Recent studies continue to indicate positive associations between short-term PM2.5 exposure and 

cardiovascular mortality. Results remain the same in copollutant models and may be larger in magnitude 

in the presence of some co-occurring pollutants (i.e., oxidant gases). In addition, factors that have been 

shown to vary between cities and regions of the U.S., such as housing characteristics, have been shown 

to explain some of the city-to-city and regional variability observed in PM2.5-mortality associations in 

multi-city epidemiologic studies. The continued assessment of the concentration-response (C-R) 
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relationship between short-term PM2.5 exposure and mortality further supports a linear relationship, 

with less confidence in the shape at concentrations below 5 µg/m3 32 (U.S. EPA, 2021). 

Metabolic Effects 

Recent studies provide some evidence supporting the effects of exposure on glucose and insulin 

homeostasis and other indicators of metabolic function. Recent epidemiologic studies have demonstrated 

increased FBG, insulin, and HOMA-IR (Lucht et al., 2018a; Peng et al., 2016; Brook et al., 2013b) in 

association with short-term PM2.5 exposure. Yitshak Sade et al. (2016) found no association with blood 

glucose or lipids and PM2.5 exposure, although a positive association between PM2.5 exposure (3-month 

avg) and HbA1c, a measure of blood glucose control, was observed. An animal toxicological study provided 

some evidence for PM2.5-related impairment of the insulin signaling pathway (Haberzettl et al., 2016). 

Limited animal toxicological studies provided some evidence for inflammation in the visceral adipose 

tissue (Xu et al., 2013). Although the controlled human exposure evidence is inconsistent, possibly due to 

the transient nature of inflammation, there is epidemiologic evidence of an increase in inflammatory 

markers (i.e., γ-GTP, ALT, and AST) in the liver (Kim et al., 2015). In summary, evidence for a relationship 

between short-term PM2.5 exposure and metabolic effects is based on a small number of epidemiologic 

and toxicological studies reporting effects on glucose and insulin homeostasis and other indicators of 

metabolic function such as inflammation in the visceral adipose tissue and liver. 

A recent study from Fresno, California suggests that both short- and longer-term estimated individual-

level outdoor residential exposures to several traffic-related air pollutants (4-, 5-, and 6-ring polycyclic 

aromatic hydrocarbon compounds (PAH456), NO2, elemental carbon, and fine particulate matter 

(PM2.5), are associated with biomarkers of risk for metabolic syndrome and oxidative stress in children 

(Mann et al., 2021). 

Reproductive and Developmental Effects 

See Long-Term PM2.5 Reproductive and Developmental Effects Section, which contain short-term and 

long-term reproductive effects.  

Nervous System Effects 

Recent studies strengthen the evidence that short-term exposure to PM2.5 can affect the nervous system.  

Effects on the autonomic nervous system (ANS) and downstream consequences on the heart were 

observed in toxicological studies. In addition, changes in hypothalamic neurotransmitters, including 

norepinephrine, and central corticotropin-releasing hormone (CRH) were found in a study of mice 

exposed to PM2.5 CAPs (Balasubramanian et al., 2013); these studies add to the evidence of increased 

norepinephrine in the hypothalamus and olfactory bulb and increased serum corticosterone (Sirivelu et 

al., 2006). Such evidence that PM2.5 exposure leads to changes in norepinephrine indicates that the 

hypothalamus plays an important role in mediating effects such as activation of the SNS and the HPA 

stress axis. Preliminary evidence shows a dampening of these responses after repeated exposures in lean, 

but not obese animals. Findings that short-term exposure to PM2.5 results in altered expression of 

proinflammatory and antioxidant genes in hippocampus and olfactory bulb regions, in the absence of 

pulmonary or systemic inflammation, point to a direct effect of PM2.5 on the brain (Tyler et al., 2016; Bos 

et al., 2012). The evidence from epidemiologic studies of the effects of PM2.5 that focus on specific 
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diseases of the nervous system, however, remains limited. A small increase in hospital admissions for 

Parkinson’s disease was reported in a large national study of Medicare recipients indicating that short-

term exposure to PM2.5 may exacerbate a range of symptoms experienced by Parkinson’s disease 

patients (Zanobetti et al., 2014). Finally, a study of school children reported associations of PM2.5 with 

some tests of neuropsychological function (Saenen et al., 2016). None of the epidemiologic studies 

considered confounding by copollutant exposures, and studies of components were limited in number.  

Mortality 

Recent studies that conducted multicity analyses in the U.S. and Canada include a large international study 

that performed a worldwide multicity analysis (Liu et al., 2019) and a few studies in Canada that relied on 

data from over 20 cities (Shin et al., 2021a; Lavigne et al., 2018). Liu et al. (2019) established a Multi-City 

Multi-Country (MCC) Collaborative Research Network that allowed the investigators to collect data 

globally, resulting in air pollution and mortality data from 652 urban areas in 24 countries from 

1986−2015. Although the goal of the study was to estimate a global estimate of the association between 

short-term PM2.5 exposure and mortality, the authors presented country specific estimates as well, 

including for the U.S. and Canada. In analyses of 25 Canadian cities from 1986−2011 and 107 U.S. cities 

from 1987−2006, the authors reported a 1.70% (95% 11 CI: 1.17, 2.23) and 1.58% (95% CI: 1.28, 1.88) 

increase in mortality, respectively, at lag 0−1 days. Recent studies conducted in Canada by Lavigne et al. 

(2018) and Shin et al. (2021a) focused on more recent years of data, 1998−2011 and 2001−2012, 

respectively, in comparison to Liu et al. (2019). Lavigne et al. (2018) focused on examining whether oxidant 

gases modified the association between short-term PM2.5 exposure and mortality in 24 Canadian cities. 

The authors reported a 0.76% (95% CI: 18 0.15, 1.21) increase in mortality at lag 0−2 days. Shin et al. 

(2021a) reported associations with mortality similar in magnitude at lag 0 (0.94% [0.43, 1.46]) and 1 day 

(0.90% [95% CI: 24 0.33, 1.41]) with no evidence of an association at lag 2.  

Recent studies continue to indicate positive associations between short-term PM2.5 exposure and 

cardiovascular mortality. Results remain the same in copollutant models and may be larger in magnitude 

in the presence of some co-occurring pollutants (i.e., oxidant gases). In addition, factors that have been 

shown to vary between cities and regions of the U.S., such as housing characteristics, have been shown 

to explain some of the city-to-city and regional variability observed in PM2.5-mortality associations in 

multi-city epidemiologic studies. The continued assessment of the concentration-response (C-R) 

relationship between short-term PM2.5 exposure and mortality further supports a linear relationship, 

with less confidence in the shape at concentrations below 5 µg/m3 (U.S. EPA, 2022). 

PM10-2.5 

Respiratory Effects 

The U.S EPA ISA concluded that the relationship between short-term exposure to PM10−2.5 and 

respiratory effects is suggestive of a causal relationship. Epidemiologic findings were consistent for 

respiratory infection and combined respiratory-related diseases, but not for chronic obstructive 

pulmonary disease COPD. Controlled human exposure studies of short-term PM10−2.5 exposure found no 

lung function decrements and inconsistent evidence for pulmonary inflammation in healthy individuals or 

human subjects with asthma. Recent studies strengthen the evidence base for asthma exacerbation and 
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respiratory mortality (U.S. EPA, 2019). Potential copollutant confounding caused uncertainty in the 

exposure assignment for many studies. The studies that provide evidence for these findings are discussed 

below. 

Respiratory Infection and Respiratory-related Diseases 

The recent literature adds to the evidence base and provides some support for an association between 

short-term PM10−2.5 exposure and hospital admissions/ED visits for pneumonia and respiratory infections 

considered in aggregate. In 110 U.S. counties, Powell et al. (2015) reported a positive, but uncertain, 

association between short-term PM10−2.5 exposure and respiratory infection hospital admissions among 

residents older than 65 years in single pollutant models (0.07% [95% PI: −0.46, 0.61]; lag 0). The authors 

also reported a positive, but imprecise association with COPD hospital admissions in single pollutant 

models (0.31% [95% Posterior Interval (PI): −0.39, 1.01]). Cheng et al. (2015) assessed the relationship 

between PM10−2.5 and pneumonia-related hospital admissions among residents older than 65 years of 

age in a case-crossover study in Kaohsiung, Taiwan between 2006−2010. This study observed a small 

positive association, with an increase in hospital admissions of 1.02% (95% CI: 1.01, 1.03) per 10-μg/m3
 

increase in PM10−2.5. This association was consistent after model adjustment for SO2, NO2, CO, and O3 

and was slightly stronger on colder days below 25°C (1.03% [95% CI: 1.02, 1.04]).  

In a multicity study conducted in 35 California counties, Malig et al. (2013) reported no association 

between short-term PM10−2.5 exposures at single-day lags 0−2 days and ED visits due to acute respiratory 

infection (RR: 1.007 [95% CI: 1, 1.01]). However, the authors reported positive associations between 

PM10−2.5 and COPD ED visits at lag 2 days (0.67% [95% CI: −0.04, 1.38]). This study also reported a very 

weak association between short-term PM10−2.5 exposures at single-day lags 0−2 days for pneumonia 

visits RR of 1.006 (95% CI: 0.99, 1.02).  

In Atlanta, GA, Sinclair et al. (2010) compared air pollutant concentrations and relationships for acute 

respiratory visits for a 25-month time period examined in a previous study (August 1998−August 2000) 

and an additional 28-month time period of available data from the Atlanta Aerosol Research Inhalation 

Epidemiology Study (ARIES; September 2000−December 2002). The researchers found positive 

associations for upper and lower respiratory infections for the 25-month time frame.  

Other recent multicity studies (Lanzinger et al., 2016b; Samoli et al., 2016a; Powell et al., 2015; Stafoggia 

et al., 2013) and single-city studies (Rodopoulou et al., 2014; Alessandrini et al., 2013; Atkinson et al., 

2010) conducted in the U.S. and Europe showed positive associations between short-term PM10−2.5 

exposure and respiratory-related hospital admissions, particularly in analyses of people of all ages. In a 

limited assessment of potential copollutant confounding, associations were often attenuated, but 

remained positive in copollutant models with PM2.5, NO2, and O3 (Powell et al., 2015; Alessandrini et al., 

2013; Stafoggia et al., 2013). The positive associations reported across these studies is supported by a 

meta-analysis focusing on PM10−2.5 and respiratory hospital admissions that reported an RR of 1.01 [95% 

CI: 1.00, 1.02; Adar et al. (2014)]. Additional analyses conducted by Adar et al. (2014) to assess potential 

copollutant confounding by PM2.5 did not observe a consistent pattern in PM10−2.5 associations as the 

correlation with PM2.5 increased or when evaluating studies that examined associations with both PM2.5 

and PM10−2.5.  

Additional single-city studies conducted in London, U.K. (Atkinson et al., 2010) and Rome, Italy, 

(Alessandrini et al., 2013) also contribute to the total body of evidence for respiratory-related hospital 

admissions. Atkinson et al. (2010), when examining a number of urban particles, examined associations 



Draft Final 2022 AQMP 

I-70 

with PM10−2.5 and across single-day lags ranging from 0 to 6 days. The authors reported evidence of a 

positive association at lag 1 in an all age analysis. Alessandrini et al. (2013) examined the role of Saharan 

dust on the relationship between short-term PM10−2.5 exposure and respiratory-related hospital 

admissions. Across the entire study duration, the authors reported a 4.4% increase (95% CI: −0.53, 9.60) 

in hospital admissions at lag 0−5 days. However, when differentiating between Saharan and non-Saharan 

dust days, Alessandrini et al. (2013) observed that the overall association reported was primarily 

attributed to the Saharan dust days (13.5%) compared to the non-Saharan dust days (−0.30%).  

Asthma Exacerbation 

Recent studies that examine the association between short-term PM10−2.5 exposure and asthma hospital 

admissions were conducted in Taiwan (Cheng et al., 2015) and China (Zhao et al., 2016). Cheng et al. 

(2015) focused on whether the association between short-term PM10−2.5 exposure and asthma hospital 

admissions varied if the mean temperature of each day was above or below 25°C. The authors reported 

positive associations similar in magnitude for both temperature ranges (>25°C: RR: 1.02 [95% CI: 1.00, 

1.05]; <25°C: RR: 1.04 [95% CI: 1.01, 1.07]). Zhao et al. (2016) also reported evidence of a positive 

association with PM10−2.5 that was similar in magnitude (5.5% [95% CI: 1.0, 10.2]; lag 0−3). Both Cheng 

et al. (2015) and Zhao et al. (2016) examined potential copollutant confounding with gaseous pollutants 

(i.e., NO2, SO2, O3, and CO). In both studies, moderate (r > 0.4 and r < 0.8) to low correlations (r < 0.4) were 

reported between PM10−2.5 and all pollutants. In Cheng et al. (2015), the results from copollutant analysis 

were similar to those reported in the single-pollutant analyses (>25°C: single pollutant, RR = 1.02, 

copollutant, RR = 1.01 to 1.02; <25°C: single pollutant, RR = 1.04, copollutant RR = 1.02 to 1.04). Zhao et 

al. (2016) also reported that results remained relatively unchanged in copollutant models with SO2 and 

O3, but the association with NO2 was attenuated and uncertain (1.8% [95% CI: −2.9, 6.8]).  

Recent U.S. studies of ED visits provide evidence of a positive association between asthma ED visits and 

PM10−2.5. Malig et al. (2013), in a study of 35 California counties, observed positive associations across 

single-day lags ranging from 0 to 2 days, with the strongest association in terms of magnitude and 

precision at lag 2 (3.3% [95% CI: 2.0, 4.6]) in an analysis of people of all ages. This result was found to 

persist when excluding extreme (i.e., highest 5%) PM10−2.5 concentrations. Additionally, Malig et al. 

(2013) provided some evidence that the association between asthma ED visits and PM10−2.5 is larger in 

magnitude in the warm months. The all-year results of Malig et al. (2013) are supported by Strickland et 

al. (2010) in a study conducted in Atlanta, GA that focused on pediatric asthma ED visits where the authors 

reported an RR of 1.06 (95% CI: 1.02, 1.1) for a 0−2-day lag. However, when examining seasonal 

associations, the authors reported evidence that contradicts Malig et al. (2013), with associations being 

larger in magnitude in the cold months (RR: 1.07 [95% CI: 1.02, 1.13]) compared to the warm months (RR: 

1.04 [95% CI: 0.99, 1.10]). Of the ED visit studies only, Malig et al. (2013) examined potential copollutant 

confounding with PM2.5 and reported that results were robust to the inclusion of PM2.5 in the model 

(3.0% [95% CI: 1.8, 4.2], lag 2). 

Studies examining the relation between PM10−2.5 and increases in asthma symptoms may provide 

support for the observed increases in asthma hospital admissions and ED visits in children. Mar et al. 

(2004) reported PM10−2.5-related increases across several self-reported symptoms in children, including 

wheeze, shortness of breath, cough, increased sputum, and runny nose. The authors did not observe 

associations in healthy adults. Evidence from a limited number of recent panel studies further supports 

an association between PM10−2.5 and respiratory symptoms in asthmatic children. Wheeze was 

associated with PM10−2.5 in a panel study of children in Fresno, CA (Mann et al., 2010). The reported 
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association was observed with 3-day lag PM10−2.5 concentrations from a single monitor (OR: 1.07 [95% 

CI: 1.01, 1.14]), but the authors noted that the association was relatively stable across lags. Zora et al. 

(2013) measured the 4-day avg PM10−2.5 concentrations from the roof-tops of two schools in El Paso, TX 

and reported poorer asthma control scores with increased concentrations, which reflect symptoms and 

activity levels. Prieto-Parra et al. (2017) also observed associations between 7-day avg coarse PM and 

cough and wheeze in Santiago, Chile. Notably, the authors reported that PM10−2.5 was associated with 

decreased bronchodilator use (Prieto-Parra et al., 2017). 

Cardiovascular Effects 

Past epidemiologic studies reported associations between short-term PM10−2.5 exposure and 

cardiovascular effects including ischemic heart disease (IHD) hospitalizations, supraventricular ectopy, 

and changes in heart rate variability (HRV). In addition, dust storm events resulting in high concentrations 

of crustal material were linked to increases in cardiovascular disease emergency department (ED) visits 

and hospital admissions (U.S. EPA, 2019). The 2019 PM ISA concludes that short-term PM10−2.5 exposure 

and cardiovascular effects is “suggestive of a causal relationship”. Recent studies address the potential 

exposure measurement error in previous epidemiologic studies because of the methods used to estimate 

PM10−2.5 concentrations. In addition, there was limited evidence of cardiovascular effects from the few 

experimental studies that examined short-term PM10−2.5 exposures, recent studies expand on this (U.S. 

EPA, 2019). Below are the findings of the most recent studies.  

Ischemic Heart Disease (IHD) and Myocardial Infarction 

Several recent studies provide additional evidence for a positive association between short-term 

PM10−2.5 exposure and IHD ED visits and hospital admissions. Specifically, PM10−2.5 exposure was 

associated with IHD hospital admissions among U.S. Medicare beneficiaries in a multicity MCAPS study 

(Powell et al., 2015), as well as in single-city studies of IHD hospital admissions in Hong Kong, China and 

Kaohsiung, Taiwan (Chen et al., 2015b; Qiu et al., 2013). In the MCAPS study, PM10−2.5 exposure was 

associated with a 0.74% (95% CI: 0.29, 1.20) increase in hospital admissions for IHD on the same day 

(Powell et al., 2015). The association was unchanged in copollutant models adjusting for PM2.5. Qiu et al. 

(2013) also observed a positive association, which persisted but lost precision after adjustment for PM2.5. 

In Kaohsiung, Taiwan, Chen et al. (2015b) considered nearly 23,000 hospital admissions for IHD and 

reported positive associations on cool and warm days. The observed associations were generally robust 

to adjustment for NO2, SO2, CO, and O3 in copollutant models. One additional important uncertainty across 

the available studies remains exposure measurement error for PM10−2.5. All studies used an indirect 

measure of PM10−2.5 (the difference between county-or area-averaged PM10 and PM2.5 measurements 

or the difference between concentrations measured at single PM10 and PM2.5 monitors).  

Heart Failure and Impaired Heart Function 

In a 110-county national Medicare cohort (MCAPS) study, Powell et al. (2015) reported a 0.40% (95% CI: 

−0.06, 0.87) increase in heart failure hospitalizations associated with PM10−2.5 concentrations on the 

same day (measured by the difference of collocated PM10 and PM2.5 monitors). The association was 

attenuated in magnitude and precision, but still positive, in a two-pollutant model adjusting for PM2.5.  

Powell et al. (2015) also found a positive association between PM10−2.5 and arrhythmia-related hospital 

admissions (ERR: 0.94% [95% CI: 0.40, 1.48] associated with PM10−2.5 concentrations on the same day, 

measured by the difference of collocated PM10 and PM2.5 monitors). In a much smaller study in Taipei, 
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Taiwan, Chen et al. (2015b) also observed positive associations between PM10−2.5 (measured by the 

difference of collocated PM10 and PM2.5 monitors) and CHF hospitalizations on both warm and cold days, 

and arrhythmia-related hospital admissions (ERR: 0.94% [95% CI: 0.40, 1.48]. The associations were robust 

in copollutant models adjusting for SO2 and were attenuated, but still positive, in two-pollutant models 

adjusting for NO2, CO, and O3.  

Ventricular Depolarization, Repolarization, and Arrhythmia  

A heart arrhythmia is an irregular heartbeat. Heart rhythm problems (heart arrhythmias) occur when the 

electrical signals that coordinate the heart's beat do not work properly. Cardiac arrhythmias can vary in 

severity from the benign to the potentially lethal, like cardiac arrest, in which loss of heart function occurs 

due to an electrical disturbance that disrupts the heart’s pumping action. Effects on ventricular 

depolarization and repolarization from PM are plausible given that exposure to PM is associated with 

changes in cardiac autonomic tone and systemic inflammatory responses that may in turn influence 

cardiac ion channels, adrenergic and cholinergic receptors, and gap junction proteins, all of which 

contribute to normal impulse conduction in heart muscle (Brook et al., 2004).  

Few studies of arrhythmia-related hospitalizations are available, and evidence remains limited. However, 

there is some evidence from epidemiologic panel studies of an association between short-term PM2.5 

exposure and potential indicators of arrhythmia. Moreover, both CHE and animal toxicological studies 

provide some evidence that PM2.5 exposure influences the electrical activity of the heart. Additional ED 

visit and hospital admissions studies with substantially larger populations have evaluated the relationship 

between short-term PM2.5 exposure and out of hospital cardiac arrest (OHCA). Recent studies have 

reported generally positive associations between short-term PM2.5 exposure and OHCA. Nevertheless, 

potential copollutant confounding remains an uncertainty in these studies (U.S. EPA, 2019). 

Cerebrovascular Disease (CBVD) and Stroke 

A limited number of recent studies provide inconsistent evidence regarding the presence of an association 

between short-term PM10−2.5 exposure and ED visits and hospital admissions for CBVD. Studies in Rome, 

Italy (Alessandrini et al., 2013) and Kaohsiung, Taiwan (Chen et al., 2015b) reported some evidence of an 

association between short-term PM10−2.5 concentrations and ED visits and hospital admissions for CBVD. 

Alessandrini et al. (2013) considered 26,557 hospital admissions for CBVD in the context of Saharan dust 

outbreaks and observed a 1.6% (95% CI: −0.6, 3.8) increase in risk of hospital admissions associated with 

PM10−2.5 concentrations measured on the same day. The association was larger in magnitude, but less 

precise (i.e., wide 95% CIs) on days with high Saharan dust levels, although effect measure modification 

by Saharan dust level was not statistically significant. Chen et al. (2015b) also evaluated approximately 

25,000 hospitalizations for CBVD and reported associations with PM10−2.5 concentrations on both warm 

and cool days, with a larger magnitude association observed on warm days. The observed association on 

warm days was robust to adjustment for SO2 and O3 and attenuated, but still positive, after adjustment 

for NO2 and CO in copollutant models. Additional studies conducted in China reported inconsistent 

evidence of an association (Huang et al., 2016; Qiu et al., 2013). Huang et al. (2016) reported a positive 

association between PM10−2.5 concentrations and stroke ED visits (lag 0) when adjusted for CO or NO2 in 

Beijing, China. Additionally, when examining ischemic and hemorrhagic stroke subtypes, Huang et al. 

(2016) observed positive associations at lag 0, while associations were attenuated but still positive, or 

null, at longer lag periods (lag 1 to lag 3). Furthermore, the authors also reported consistently stronger 

associations across lag periods for ED visits on days when the temperature was greater than 13.5°C. In 

contrast to the studies in Rome, Kaohsiung, and Beijing, a study of over 100,000 ED visits in Hong Kong, 
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China reported a null association between CBVD hospital admissions and PM10−2.5 concentrations (Qiu 

et al., 2013). 

Blood Pressure and Hypertension 

An epidemiologic panel study (Zhao et al., 2015) and a few CHE studies (Byrd et al., 2016; Bellavia et al., 

2013; Brook et al., 2014) provide some evidence of an effect of short-term PM10−2.5 exposure on 

measurements of blood pressure. In addition, an animal toxicological study (Aztatzi-Aguilar et al., 2015) 

also reported that short-term exposure to PM10−2.5 could result in changes in the blood pressure 

regulating renin-angiotensin system at the mRNA level. These recent studies provide additional evidence 

that short-term exposure to PM10−2.5 may result in changes in BP. 

Combinations of Cardiovascular-Related Emergency Department (ED) Visits and Hospital 

Admissions 

Many epidemiologic studies consider the composite endpoint of ED visits and hospital admissions for all 

cardiovascular diseases, including diseases of the circulatory system.  

In 108 U.S. counties with collocated PM10 and PM2.5 monitors, Peng et al. (2008) reported a 0.8% (95% 

CI: 0.6, 1.0) increase in risk of CVD hospital admissions among Medicare beneficiaries associated with 

PM10−2.5 concentrations on the same day. A positive association was also observed in six French cities, 

but the association was much less precise (Host et al., 2008). Tolbert et al. (2007) did not find evidence of 

an association between PM10−2.5 exposure and CVD ED visits and hospital admissions in Atlanta, GA.  

Several recent multicity studies provide evidence of an association between PM10−2.5 concentrations and 

cardiovascular-related hospital admissions. In the U.S. MCAPS study, Powell et al. (2015) observed 

increases in same-day (lag 0) PM10−2.5 concentrations were associated with a 0.69% (95% CI: 0.45, 0.92) 

higher rate of cardiovascular-related hospital admissions among Medicare beneficiaries. The association 

was diminished when longer lag periods were evaluated and was unchanged after adjustment for PM2.5 

in copollutant models. The MED-PARTICLES study reported a similar positive association between 

PM10−2.5 concentrations (lag 0−1) and cardiovascular-related hospital admissions in eight southern 

European cities (Stafoggia et al., 2013). As in the findings from the U.S. MCAPS study, the association was 

not present at longer lags (0−5 and 2−5). The observed association was attenuated but still positive in 

copollutant models adjusted for PM2.5 and NO2. Conversely, in a study of five cities in central and eastern 

Europe, Lanzinger et al. (2016b) reported a positive association with a wide confidence interval for 

PM10−2.5 concentrations averaged over a longer lag period (0−5), although no evidence of an association 

at a shorter lag period (0−1).  

Results from single-city studies have shown less consistent evidence for the relationship between short-

term PM10−2.5 exposure and cardiovascular-related ED visits and hospital admissions. In Rome Italy, 

Alessandrini et al. (2013) considered 26,557 hospital admissions for CVD in the context of Saharan dust 

outbreaks and observed a 3.6% (95% CI: 1.5, 5.9) increase in risk of hospitalization at lag 0−1. There was 

no evidence of effect modification by Saharan dust level. In another European study, Atkinson et al. (2010) 

reported a null association between PM10−2.5 exposure and cardiovascular-related hospital admissions 

in London, England. In Doña Ana County, NM, Rodopoulou et al. (2014) reported a positive association 

with ED visits (RR: 1.015 [95% CI: 0.993, 1.039], lag 1). A study in Hong Kong, China considered PM10−2.5 

concentrations in relation to cardiac diseases (Qiu et al., 2013). Qiu et al. (2013) observed a positive 

association, but the association attenuated to the null after adjustment for PM2.5. 
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Cardiovascular Mortality 

Across past studies there was evidence of consistent positive associations with cardiovascular mortality 

even though studies used a variety of approaches to estimate PM10−2.5 concentrations. Overall, there 

was a limited evaluation of the potential confounding effects of gaseous pollutants and the influence of 

model specification on the associations observed.  

Recent multicity epidemiologic studies provide additional evidence of consistent positive associations 

between short-term PM10−2.5 exposure and cardiovascular mortality with the majority of evidence at lags 

0-1 days. Recent studies have also further evaluated the PM10−2.5-cardiovascular mortality relationship 

by examining cause-specific cardiovascular mortality outcomes [e.g., stroke, heart failure, IHD;(Samoli et 

al., 2014; Pascal et al., 2014), but overall, these studies are still limited in number.  

Controlled Human Exposure Studies of Heart Rate (HR) and Heart Rate Variability (HRV) 

Results from a CHE study provides limited evidence that rural (Brook et al., 2014), but not urban (Byrd et 

al., 2016) PM10−2.5 may alter HR and HRV. 

Systemic Inflammation and Oxidative Stress  

Systemic inflammation and oxidative stress have been linked to some cardiovascular-related outcomes. 

Behbod et al. (2013) reported increased leukocytes and neutrophils at 24 hours, but not 3-hours 

postexposure to urban PM10−2.5 (p < 0.05). They also reported that increases in accompanying ambient 

endotoxin were associated with the increases in leukocytes. However, no changes in the inflammatory 

markers IL-6 or hs-CRP were reported. Inflammation is an important component of the pathophysiological 

process that links air pollution and cardiovascular disease (CVD). A classical marker of inflammation-C-

reactive protein (CRP) has been recognized as an independent predictor of CVD risk. Exposure to ambient 

particulate matter (PM) may cause systemic inflammatory response but its association with CRP has been 

inconsistently reported. Lui et al., (2019) published a meta-analysis comprised of data from 40 

observational studies conducted on 244,681 participants. These included 32 (27 PM2.5 studies and 13 

PM10 studies) and 11 (9 PM2.5 studies and 5 PM10 studies) studies that investigated the associations of 

CRP with short-term and long-term exposure to particulate air pollution, respectively. A 10 μg/m3 increase 

in short-term exposure to PM2.5 and PM10 was associated with increases of 0.83 % (95% CI: 0.30%, 

1.37%) and 0.39% (95% CI: -0.04%, 0.82%) in CRP level, respectively. 

Oxidative stress has also been linked to some cardiovascular-related outcomes. Behbod et al. (2013) 

reported increased leukocytes and neutrophils at 24 hours, but not 3-hours postexposure to urban 

PM10−2.5 (p < 0.05). They also reported that increases in accompanying ambient endotoxin were 

associated with the increases in leukocytes. 

Coagulation 

Coagulation refers to the process by which blood changes from a liquid to a semi-solid state to form a clot. 

Increases in coagulation factors (e.g., fibrinogen) or decreases in anticoagulation factors can promote clot 

formation, and thus, increase the potential for an MI and perhaps, an embolism (U.S. EPA, 2019). Graff et 

al. (2009) reported a ~33% decrease in the clot dissolving protein tPA 20 hours postexposure per 10-μg/m3 

increase in PM10−2.5 concentration (p = 0.01). However, levels of other clotting-related proteins were 

unchanged in response to PM10−2.5 exposure. In a quasi-experimental study of 31 healthy volunteers in 

Utrecht assigned to different exposure locations, PM10−2.5 was associated with a 0.22% increase in vWF 

(95% CI: 0.02, 0.41; per 13.50 μg/m3) but not fibrinogen or platelet counts (Strak et al., 2013a). Another 

study examined associations between PM10−2.5 in a panel of 52 older adult participants with ischemic 
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heart disease and found positive associations between fibrinogen levels and 1-day lag of ambient PM10-

2.5 (Huttunen et al., 2012). Null associations were observed between short-term exposures to PM10−2.5 

and an array of circulating markers of coagulation among people with diabetes and short-term exposure 

to PM10−2.5 (Wang et al., 2015). 

Combinations of Cardiovascular-Related Emergency Department (ED) Visits and Hospital 

Admissions 

Many epidemiologic studies consider the composite endpoint of ED visits and hospital admissions for all 

cardiovascular diseases, including diseases of the circulatory system.  

In 108 U.S. counties with collocated PM10 and PM2.5 monitors, Peng et al. (2008) reported a 0.8% (95% 

CI: 0.6, 1.0) increase in risk of CVD hospital admissions among Medicare beneficiaries associated with 

PM10−2.5 concentrations on the same day. A positive association was also observed in six French cities, 

but the association was much less precise (Host et al., 2008). Tolbert et al. (2007) did not find evidence of 

an association between PM10−2.5 exposure and CVD ED visits and hospital admissions in Atlanta, GA.  

Several recent multicity studies provide evidence of an association between PM10−2.5 concentrations and 

cardiovascular-related hospital admissions. In the U.S. MCAPS study, Powell et al. (2015) observed 

increases in same-day (lag 0) PM10−2.5 concentrations were associated with a 0.69% (95% CI: 0.45, 0.92) 

higher rate of cardiovascular-related hospital admissions among Medicare beneficiaries. The association 

was diminished when longer lag periods were evaluated and was unchanged after adjustment for PM2.5 

in copollutant models. The MED-PARTICLES study reported a similar positive association between 

PM10−2.5 concentrations (lag 0−1) and cardiovascular-related hospital admissions in eight southern 

European cities (Stafoggia et al., 2013). As in the findings from the U.S. MCAPS study, the association was 

not present at longer lags (0−5 and 2−5). The observed association was attenuated but still positive in 

copollutant models adjusted for PM2.5 and NO2. Conversely, in a study of five cities in central and eastern 

Europe, Lanzinger et al. (2016b) reported a positive association with a wide confidence interval for 

PM10−2.5 concentrations averaged over a longer lag period (0−5), although no evidence of an association 

at a shorter lag period (0−1).  

Results from single-city studies have shown less consistent evidence for the relationship between short-

term PM10−2.5 exposure and cardiovascular-related ED visits and hospital admissions. In Rome Italy, 

Alessandrini et al. (2013) considered 26,557 hospital admissions for CVD in the context of Saharan dust 

outbreaks and observed a 3.6% (95% CI: 1.5, 5.9) increase in risk of hospitalization at lag 0−1. There was 

no evidence of effect modification by Saharan dust level. In another European study, Atkinson et al. (2010) 

reported a null association between PM10−2.5 exposure and cardiovascular-related hospital admissions 

in London, England. In Doña Ana County, NM, Rodopoulou et al. (2014) reported a positive association 

with ED visits (RR: 1.015 [95% CI: 0.993, 1.039], lag 1). A study in Hong Kong, China considered PM10−2.5 

concentrations in relation to cardiac diseases (Qiu et al., 2013). Qiu et al. (2013) observed a positive 

association, but the association attenuated to the null after adjustment for PM2.5. 

Cardiovascular Mortality 

Across past studies there was evidence of consistent positive associations with cardiovascular mortality 

even though studies used a variety of approaches to estimate PM10−2.5 concentrations. Overall, there 

was a limited evaluation of the potential confounding effects of gaseous pollutants and the influence of 

model specification on the associations observed.  



Draft Final 2022 AQMP 

I-76 

Recent multicity epidemiologic studies provide additional evidence of consistent positive associations 

between short-term PM10−2.5 exposure and cardiovascular mortality with the majority of evidence at 

lags 0-1 days. Recent studies have also further evaluated the PM10−2.5-cardiovascular mortality 

relationship by examining cause-specific cardiovascular mortality outcomes [e.g., stroke, heart failure, 

IHD] (Samoli et al., 2014; Pascal et al., 2014), but overall, these studies are still limited in number.  

Nervous System Effects 

There are a very limited number of studies looking at nervous system effects and short-term exposure to 

PM10−2.5.  The evidence base consists of a limited number of experimental studies without supporting 

epidemiologic studies. The toxicological study examined the potential for inhalation of PM10−2.5 to affect 

the nervous system and found altered gene expression in the brain (Ljubimova et al., 2013). The controlled 

human exposure study indicated activation of the HPA stress axis in relation to short-term exposure to 

PM10−2.5 (Liu et al., 2017). 

Ultrafine Particles (UFP) 

Respiratory Effects 

There are a limited number of studies examining short-term exposure to UFPs and respiratory effects but 

enough to be suggestive of a causal relationship. Past epidemiologic evidence indicated associations with 

combined respiratory-related diseases, respiratory infection, and asthma exacerbation. In addition, 

personal ambient UFP exposure from time spent in high-and low-traffic areas were associated with lung 

function decrements in adults with asthma. Older experimental studies provided limited coherence with 

epidemiologic findings for asthma exacerbation. Recent studies add to this evidence base and support 

epidemiologic evidence for asthma exacerbation and combined respiratory-related diseases but do not 

rule out chance, confounding, and other biases. Several animal toxicological studies showing effects 

related to allergic asthma provide biological plausibility (U.S. EPA, 2019).  

For asthma exacerbation, there is some epidemiologic evidence that is not entirely consistent. 

Associations persisted in one epidemiologic study with adjustment for NO2, but not in another. Additional 

supporting evidence, showing decrements in lung function and enhancement of allergic inflammation and 

other allergic responses, is provided by a controlled human exposure study in adults with asthma and by 

animal toxicological studies in an animal model of allergic airway disease. For combined respiratory-

related diseases, recent findings add consistency for hospital admissions and ED visits and indicate lung 

function changes among adults with asthma or COPD. Uncertainty remains regarding the 

representativeness of UFP concentrations as a surrogate for exposure and for copollutant confounding, 

which limits inference about an independent effect of UFP. Additionally, there remains limited 

information on the spatial and temporal variability of UFP concentrations. Further, there is no nation-wide 

network of monitors for UFPs, so studies rely on short-term or other special monitoring campaigns that 

may not be representative of actual exposures (U.S. EPA, 2019).  

Asthma Exacerbation 

Older studies of hospital admissions, ED visits (Andersen et al., 2008b; Halonen et al., 2008), and physician 

visits (Sinclair and Tolsma, 2004) reported evidence of associations across a range of lags, as well as for 

different UFP concentration metrics (i.e., number concentration [NC] and surface area [SA]). In panel 
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studies of asthma symptoms in adults with asthma, supporting evidence of asthma exacerbation was 

observed across size fractions from NC10−100 to NC500−2,500 (Mar et al., 2004; von Klot et al., 2002). Supporting 

evidence was also provided by a study of lung function in adults with asthma in which NC10−100 was 

associated with decrements in FEV1, FVC, FEF25−75, but not with increases in eNO after walking on a high-

traffic road or in a park (McCreanor et al., 2007). This study of scripted exposure minimized uncertainty 

in the UFP exposure metric by measuring personal ambient UFP at the site of exposure. The evidence 

across studies was not entirely consistent, as associations between UFP exposure and ED visits for asthma 

were not observed in the Atlanta, GA-based SOPHIA study (Peel et al., 2005). Additionally, the overall 

interpretation of results from epidemiologic studies that examined UFP exposures, including those 

focusing on asthma exacerbation, is complicated by the spatial variability in UFP concentrations, the 

correlation between UFPs and other traffic-related pollutants, and the various size fractions and 

concentration metrics used as UFP exposure surrogates. 

A few recent epidemiologic studies provide support for associations between increases in short-term UFP 

concentrations exposure and asthma exacerbation but is not entirely consistent. The supporting evidence 

comes from an array of outcomes related to asthma exacerbation, including hospital admissions, ED visits, 

and physician visits for asthma-to-asthma symptoms and medication use. Additional evidence from 

studies in adults with asthma using personal ambient UFP exposures via scripted exposures in high-traffic 

locations is more consistent for lung function decrements than pulmonary inflammation. The relatively 

small body of recent studies of asthma hospital admissions, ED visits, and physician visits examined a 

range of UFP size fractions, which complicates the interpretation of results across studies. Several studies 

examined NC10−100 exposure among older children (>3 years), in whom the ascertainment of asthma is 

more reliable (U.S. EPA, 2019). Samoli et al. (2016a) reported no association with asthma hospital 

admissions in a study of five European cities. In contrast, Iskandar et al. (2012) reported an association 

with NC10−700 in a study conducted in Copenhagen, Denmark. Across studies, a similar array of lags was 

examined, and no particular lag was identified as having a stronger association with asthma hospital 

admissions, but many results support associations with UFP concentrations with a lag of 1 to 5 days or 

averaged over 3 to 6 days (U.S. EPA, 2019). While the examination of the relationship between short-term 

UFP exposure and asthma hospital admissions focused on studies that examined daily changes in UFP 

concentrations and hospital admissions (e.g., time-series, case-crossover analyses), the assessment of the 

relationship with ED visits was limited to a study that focused on asthma exacerbations that led to an ED 

visit (Evans et al., 2014). In a group of children with asthma enrolled in the School-Based Asthma Therapy 

trial, Evans et al. (2014) examined whether exposure to traffic-related pollutants, including UFPs, resulted 

in an asthma exacerbation that ld to an ED visit over multiday averages up to 0−7 days. There was some 

evidence of an association for lag 0−3 days (OR: 1.3 [95% CI: 0.90, 1.8] for a 2,088 increase in UFPs per 

cm3); however, the association was more evident in children receiving preventative medication at school 

compared to at home. A recent study examined the association between UFP exposure and lung function 

and subclinical effects in adults with asthma. In this panel study of 18 adults in Atlanta, GA, NCtotal was 

associated with increased eNO and decreased FEV1 (Mirabelli et al., 2015). Personal NCtotal was measured 

during two morning commutes through rush-hour traffic, resulting in higher exposure levels. The 

observed associations with FEV1 were consistent across spirometry test conducted 0, 1, 2, and 3 hours 

post commute, while increased eNO was only associated with UFP exposure in adults with below-median 

asthma control. 
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Only one controlled study investigated the effects of short-term UFP exposure and respiratory effects in 

individuals with asthma. In this study, Gong et al. (2008) reported decreases in pulmonary  function 

(oxygen saturation and FEV1) following a 2-hour exposure to 100 μg/m3
 
UFP CAPs (less than 0.18 μm 

aerodynamic diameter). 

In animal studies Kleinman et al. (2005) found that a multiday exposure to roadway UFP CAPs in Los 

Angeles, CA enhanced allergic responses in OVA-sensitized and challenged BALB/c mice, and that this 

effect was dependent on proximity to the PM source. Recently, Li et al. (2010) extended these 

observations in OVA-sensitized and challenged BALB/c mice. The results demonstrate that short-term UFP 

exposure exacerbated the effects of allergen and suggest the involvement of Th2 and Th17 helper cells in 

the response. Pulmonary histopathology revealed that UFP inhalation during the OVA challenge extended 

allergic inflammation to more distal regions of the lung (i.e., the proximal alveolar duct and adjacent 

alveolar parenchyma). Their small size may have allowed UFPs to evade phagocytosis and deposit in the 

deep lung due to diffusion, as well as to stick to the airway walls due to Van der Waal’s forces. The 

oxidative potential of urban UFP (Li et al., 2009) may have also contributed to inflammatory responses. It 

should be noted that in the recent study by Li et al. (2010), PM and allergens were coinstilled during 

sensitization prior to the inhalation challenge. This study design more clearly demonstrates the 

exacerbation of allergic responses than adjuvant activity. Short-term exposure to UFP may also promote 

allergic sensitization and additional experiments employing different study designs are needed to show 

this effect. 

Chronic Obstructive Pulmonary Disease (COPD) Exacerbation 

There are a few recent studies of UFP exposure and COPD exacerbation, but the evidence base remains 

small and does not clearly support a relationship. This applies to COPD hospital admissions and ED visits, 

which can result from uncontrollable respiratory symptoms that are hallmarks of COPD, exacerbation such 

as cough, sputum production, and shortness of breath.  

Recent studies examine COPD hospital admissions in Europe and observe an association in Rome, Italy 

(Belleudi et al., 2010) but not a multicity study that includes Rome [Samoli et al. (2016a). Additionally, in 

a study conducted in Helsinki, Finland, Halonen et al. (2009b) reported an association between COPD 

hospital admissions in the nucleation mode (<0.03 μm), with an 0.8% (95% CI: −2.28, 3.97) increase in 

hospital admissions for a 3,583-count increase in the nucleation mode, and a 0.82% (95% CI: −1.51, 3.20) 

increase in hospital admissions for a 2,467-count increase in the Aitken mode (0.03−0.1 μm; lag 3). Among 

adults with COPD in Erfurt, Germany, NC10−100 was not associated with blood levels of the proinflammatory 

cells neutrophils and eosinophils or most markers of blood coagulation that are linked to cardiovascular 

effects rather than COPD (Bruske et al., 2010; Hildebrandt et al., 2009). 

Respiratory Related Issues 

The available evidence suggests small associations between UFPs and respiratory infections, although the 

distinct size fractions under analysis in each study make cross-study comparisons difficult. The limited 

evidence from previous and recent studies does not clearly link short-term UFP exposure to increases in 

respiratory infection, based largely on hospital admissions, ED visits, and physician visits for URI, 

pneumonia, or LRI, which combines pneumonia and bronchitis (U.S. EPA, 2019).  

The evidence more consistently links increases in UFP concentration to increases in respiratory-related 

diseases broadly than to asthma, COPD, or respiratory infections. Recent findings not only add consistency 
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for hospital admissions or ED visits, but they also indicate lung function changes among adults with asthma 

or COPD (U.S. EPA, 2019). 

There is considerable variation across studies in the size fractions examined and in the fraction most 

strongly associated with hospital admissions and ED visits for respiratory-related diseases Associations 

were consistently observed for NC up to 100 nm (Lanzinger et al., 2016b; Samoli et al., 2016b; Leitte et 

al., 2011; Andersen et al., 2008b; Halonen et al., 2008). In Beijing, China, associations were observed with 

UFP NC and SC (Leitte et al., 2011). In contrast, hospital admissions and ED visits for respiratory-related 

diseases are inconsistently associated with size fractions with upper bounds less than 50 nm (Leitte et al., 

2011; Halonen et al., 2008).  

A few recent epidemiologic studies focusing on individuals with a combination of respiratory-related 

diseases that also examined associations with UFP concentrations provide evidence that supports an 

association with respiratory-related hospital admissions and ED visits. For adults with asthma and COPD 

in four European cities (Helsinki, Finland; Athens, Greece; Amsterdam, the Netherlands; Birmingham, 

U.K.), NCtotal measured outside the home but not at a monitor in the city was associated with lung function 

decrements (de Hartog et al., 2010). Additionally, within the UFIREG study in Augsburg, Germany, NCtotal 

was found to be highly correlated across four traffic and nontraffic sites [r = 0.77−0.95; Lanzinger et al. 

(2016b) and Cyrys et al. (2008)]. 

Respiratory Effects in Healthy Populations 

Evidence linking short-term UFP exposure and respiratory effects in healthy populations is inconsistent or 

minimal in epidemiologic studies and controlled human exposure studies. Animal toxicological studies 

found pulmonary oxidative stress following short-term UFP exposure, but inconsistent evidence of 

pulmonary inflammation and no evidence of changes in lung function. The studies are discussed below.  

Lung Function 
An association between UFPs and wheeze was reported in a study of infants (Andersen et al., 2008a), in 

whom wheeze is common and transient. Several recent studies have employed scripted exposures to 

further inform the relationship between UFPs and respiratory effects in healthy populations. Scripted 

studies measuring personal ambient UFP exposures are designed to minimize uncertainty in the UFP 

exposure metric by always measuring UFPs at the site of exposure, ensuring exposure to sources of UFPs, 

such as traffic, and measuring outcomes at well-defined lags after exposure. A limitation of recent scripted 

exposure studies is that outcome assessment is only performed up to 6 hours after exposure, such that 

scripted studies do not inform understanding of the persistence of effects (U.S. EPA, 2019).  

In these recent studies, increases in personal ambient UFP exposure were inconsistently associated with 

decreases in lung function and increases in markers of pulmonary inflammation in healthy adults 

(Weichenthal et al., 2011; Zuurbier et al., 2011b; Zuurbier et al., 2011b; Matt et al., 2016; Kubesch et al., 

2015; Steenhof et al., 2013; Strak et al., 2012; Dales et al. (2013). Some studies provided evidence of 

transient respiratory effects associated with UFP exposure. Strak et al. (2012) reported decreases in FVC 

and FEV1, and increases in eNO immediately after exposure, but not 6 or 18 hours later. Similarly, Matt et 

al. (2016) observed UFP-related FEV1 decrements immediately after exposure that were positive 7-hours 

postexposure. Other studies observed associations with several lung function metrics, including FEV1, 

FEV1:FVC, FEF25−75, total lung capacity (TLC), and residual volume [RV; Dales et al. (2013)] immediately 

after exposure, and PEF 2 and 6 hours after exposure (Zuurbier et al., 2011b). Notably, many studies that 
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reported some evidence of associations had inconsistent results across an array of lung function metrics 

(Matt et al., 2016; Strak et al., 2012; Zuurbier et al., 2011b). Similarly, some studies reported UFP 

associations with lung function and eNO, but not other subclinical pulmonary effects, including nasal 

lavage levels of the proinflammatory cytokine IL-6 (Steenhof et al., 2013; Strak et al., 2012) or plasma 

CC16 levels (Zuurbier et al., 2011a), an indicator of decreased lung epithelial barrier function. Additional 

studies did not observe any associations between UFP concentrations and lung function or pulmonary 

inflammation in healthy populations up to 7 hours after exposure (Kubesch et al., 2015; Weichenthal et 

al., 2011; Strak et al., 2010). While respiratory symptoms are frequently studied in populations with pre-

existing respiratory conditions, such as asthma or COPD, the outcome is less often examined in healthy 

populations. As such, no recent studies of UFP exposure evaluate respiratory symptoms or medication 

use in healthy populations.  

In addition to major uncertainties regarding the spatial variability in UFP and the various size fractions and 

concentration metrics used as UFP exposure surrogates, the ability to attribute inconsistently observed 

associations to UFP exposure in the presence of moderately to highly correlated traffic-related 

copollutants (r = 0.50−0.70) remains limited. Only Strak et al. (2012) examined models with these 

copollutants. The authors reported that UFP associations observed immediately after exposure persisted 

in copollutant models including EC, Fe, Cu, NO2, or NOX, but results may be unreliable for models with 

moderately to highly correlated pollutants. 

Respiratory Tract Oxidative Stress 
Two recent studies examined this endpoint. Seagrave et al. (2008) exposed rats to UFP (count median 

diameter 15−20 nm, mass median diameter 150 nm) and found increased lung tissue chemiluminescence. 

Recently, oxidative stress in olfactory epithelium, as well as olfactory bulb and other brain regions, was 

examined in mice exposed to resuspended urban UFP [Cheng et al. (2016). A single 5-hour exposure to 

UFP resulted in enhanced markers of oxidative stress in olfactory epithelium, but not olfactory bulb, 

cerebellum, or cerebral cortex. Multiple exposures over 3 weeks also increased oxidative stress markers 

in olfactory epithelium, as well as decreased levels of a protein expressed by olfactory sensory nerves, 

and increased levels of apoptosis-related proteins. 

Respiratory Tract Inflammation 
Inflammation was observed in two animal studies measuring effects in lung tissue. Cheng et al. (2016) 

found inflammatory responses in olfactory epithelium, as well as olfactory bulb and other brain regions, 

in C57BL/6J mice exposed to resuspended urban UFP. The number of IBA-1 positive-macrophages, an 

indicator of inflammation, increased in olfactory epithelial turbinates and in the olfactory bulb after 5-

hours of exposure to UFP (p < 0.05). In addition, Aztatzi-Aguilar et al. (2015) found increased levels of IL-

6 in lung tissue in Sprague-Dawley rats exposed to UFP CAPs in Mexico City for several days (p < 0.05). 

Aztatzi-Aguilar et al. (2015) also found that short-term UFP CAPs exposure had several effects on the two 

counterbalancing endocrine systems―the RAS and the kallikrein-kinin system in the lung (p < 0.05). These 

effects included upregulation of genes encoding angiotensin 1 receptor and angiotensin converting 

enzyme and reduced levels of reduced angiotensin 1 receptor protein. Levels of angiotensin converting 

enzyme and angiotensin 2 receptor mRNA were not impacted. The RAS plays an important role in 

pulmonary and systemic vasculature, with binding of angiotensin to the angiotensin 1 receptor mediating 

vasoconstriction and oxidative stress. In addition, short-term UFP CAPs exposure resulted in upregulation 

of the gene encoding kallikrein-1 (p < 0.05). Kallikrein-1 is a serine protease enzyme required to produce 
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kinin peptides, which are necessary to activate bradykinin receptors. Bradykinin receptors are involved in 

the regulation of nitric oxide which mediates vasodilation. 

Respiratory Effects in Population with COPD 

Kooter et al. (2006) found that a multiday exposure of SH rats to UFP-enriched CAPs in the Netherlands 

decreased CC16 in BALF. CC16 is a secretory product of nonciliated bronchiolar club cells and is thought 

to contribute to control of inflammation. Recently, Tyler et al. (2016) exposed C57BL/7 and ApoE knockout 

mice for 6-hour to UFP generated from motor vehicle exhaust. No increases in BALF inflammatory cells 

were observed. However, increases in TNF-α levels in BALF and particle uptake into bronchial 

macrophages were found in ApoE knockout (p < 0.001) but not in C57BL/6 mice. Effects were also seen in 

the hippocampus. 

Respiratory Mortality 

The assessment of the relationship between short-term UFP exposure and respiratory mortality is limited 

to studies conducted in Europe (Stafoggia et al., 2017; Lanzinger et al., 2016a; Samoli et al., 2016b) and 

China (Leitte et al., 2012). Across studies of respiratory mortality, NC was used to examine associations 

with respiratory mortality. Both Lanzinger et al. (2016a), in a study of five central European cities as part 

of the UFIREG project, and Leitte et al. (2012), in Beijing, China, reported generally positive associations 

that were imprecise across each of the UFP size distributions examined, while Samoli et al. (2016b) did 

not report any evidence of an association with respiratory mortality. Although there is some evidence of 

a positive association between short-term UFP exposure and respiratory mortality, within each study only 

a single monitor was used to estimate exposure to UFPs. 

Cardiovascular Effects 

A small number of epidemiologic panel studies have observed positive associations between short-term 

exposure to UFPs and measures of HRV and markers of coagulation ((Hampel et al., 2014; Weichenthal et 

al.,2014a; Bartell et al., 2013; Rich et al., 2012; Schneider et al., 2010). did not However Strak et al. (2013) 

did not report UFP-related effects. There is evidence from a single CHE study indicating decreases in the 

anticoagulant proteins plasminogen and thrombomodulin in individuals with metabolic syndrome (Devlin 

et al.; 2014).  

Metabolic Effects 

A recent longitudinal analysis of the data from the HNR study found an association of 28-day avg 

accumulation mode UFP (NC) exposure with increased blood glucose (0.64 mg/dL [95% CI: 0.07, 1.21] per 

IQR increase) and increased HbA1c [0.03% (0.01, 0.05) per IQR increase; Lucht et al. (2018a)]. 

Uncharacterized temporal and spatial variability in the exposure concentration is an uncertainty for this 

study because a 28-day avg exposure was estimated for 1-km
2 

grid cells, not the participants’ residence. 

Nervous System Effects 

There is limited evidence of a relationship between exposure to ultrafine particles (UFP) and nervous 

system effects. An experimental study demonstrated that inhalation of UFP CAPs enhanced pro-

inflammatory responses in the brains of mice that had been sensitized and challenged with ovalbumin 

(Campbell et al., 2005). Nonallergic mice were not tested. In addition, experimental studies in rodents 
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previously found that inhaled laboratory-generated UFP can translocate from the olfactory epithelium to 

the olfactory bulb via the axons of olfactory sensory neurons (Elder et al., 2006; Oberdörster et al., 2004). 

Furthermore, magnetite UFP (10−150 nm), likely derived from combustion sources, has recently been 

found in frontal tissue from brains of humans (Maher et al., 2016). These findings suggest that ambient 

UFP may reach the brain via olfactory transport; however, other routes of translocation have not been 

ruled out. Several recent experimental studies and an epidemiologic study of cognition in older adults add 

to the evidence base and are discussed below.  

Activation of the Sympathetic Nervous System and the Hypothalamic-Pituitary-Adrenal (HPA) 

Stress Axis 

A controlled human exposure study examined the effects of a 130-minute exposure to UFP CAPs on 

urinary and blood biomarkers associated with neural effects (Liu et al., 2017). An association between 

exposure to UFP CAPs and an increase in urinary vanillylmandelic acid, a stress-related biomarker, was 

observed at 1-hour postexposure (p < 0.1) but was not statistically significant. Vanillylmandelic acid is the 

primary metabolite resulting from the breakdown of the stress hormones epinephrine and 

norepinephrine. Its presence in urine indicated that exposure to UFP CAPs led to secretion of epinephrine 

and/or norepinephrine into the blood by the adrenal medulla subsequent to activation of the HPA stress 

axis. 

Allen et al. (2014b) reported changes in neurotransmitters in adult mice exposed for 4 days to UFP CAPs 

beginning at PND 56. Brain tissue was analyzed at 9 months. Neurotransmitters were altered by exposure 

to CAPs in a sex-and brain region-specific manner. Most notably, exposure resulted in decreased 

norepinephrine in the hypothalamus of male mice and increased norepinephrine in the midbrain of 

female mice (p < 0.05). Allen et al. (2014b) also examined serum corticosterone levels in male and female 

mice exposed to UFP CAPS. Blood samples were collected at PND 60 and at about 6 months of age. At 

both time points, exposure decreased serum corticosterone levels in males (p < 0.05) but had no effect in 

females. 

Brain inflammation and Oxidative Stress 

Cheng et al. (2016) examined the effects of exposure to UFP on inflammatory and oxidative stress 

responses in olfactory epithelium, olfactory bulb, cerebral cortex, and cerebellum. Ambient UFP was 

collected near a freeway in Los Angeles, CA and re-aerosolized in order to expose C57BL/6J mice for 5, 20, 

and 45 hours over 3 weeks. Increases in oxidative stress markers were seen after 5 and 45 hrs hours of 

exposure in olfactory epithelium (p < 0.05), but not in the other regions. This study demonstrated rapid 

responses to inhaled UFP in olfactory epithelium, and to a lesser extent, in olfactory bulb. Responses to 

UFP inhalation in cerebral cortex and cerebellum required longer exposures. This delay suggests a role for 

systemic inflammation, rather than particle translocation, in mediating the effects of UFP in these brain 

regions. Decreased olfactory marker protein and increased markers of apoptosis suggest an impact of UFP 

exposure on olfactory sensory neurons.  

In addition, Allen et al. (2014b) and Ljubimova et al. (2013) reported changes in brain tissue with UFP 

exposure. Tyler et al. (2016) reported changes in inflammatory markers in the hippocampal tissue.  

Cognitive and Behavioral 

Wang et al. (2014) examined the association of UFP (2-week avg concentration) with depressive 

symptoms among older adults in the MOBILIZE study and reported findings that did support an effect of 

UFP on increased CESD-R score .16 (OR: 1.04 [95% CI: 0.68,1.57]).  
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In an animal toxicological study, Allen et al. (2013) investigated behavioral effects of short-term exposure 

to UFP CAPs. Exposure to UFP CAPs resulted in changes in mean wait time/fixed ratio completion time (p 

< 0.05), one of the behaviors related to delay of reward. Locomotor activity was evaluated and was not 

altered by exposure to UFP CAPs.  

Long-Term Effects of PM Exposure 

PM2.5 

Respiratory Effects 

The 2019 PM ISA concluded that a likely to be causal relationship exists between long-term PM2.5 

exposure and respiratory effects (U.S. EPA, 2019).  Recent evidence continues to link long-term exposure 

to PM2.5 and reduced lung development in children and supports PM2.5-related acceleration of lung 

function decline in adults. The recent body of literature enhances the limited evidence base, providing 

further evidence that long-term exposure to PM2.5 is associated with asthma development in children 

and COPD development in adults. Epidemiologic evidence for the development of allergic disease, 

respiratory infection, and severity of disease is inconsistent. Recent animal toxicological studies provide 

evidence for respiratory effects in healthy populations and animal models of cardiovascular disease, 

including pulmonary oxidative stress and inflammation. Studies focusing on the nasal airways find 

inflammation and morphologic changes. The epidemiologic literature provides evidence for respiratory 

mortality in relationship to long-term PM2.5 exposure and examines the relationship between the decline 

in PM2.5 levels and metrics of respiratory health. Findings that improved respiratory health in children 

are linked to decreased PM2.5 concentrations add to the evidence base linking long-term PM2.5 exposure 

and respiratory effects. However, uncertainty with respect to copollutant confounding remains (U.S. EPA, 

2019). 

Lung Development 

Epidemiologic studies evaluated in the 2009 PM ISA (U.S. EPA, 2009) indicated that long-term exposure 

to PM2.5 is associated with decrements in lung development in school children. Key evidence informing 

the relationship came from analyses of the Children’s Health Study (CHS), a prospective cohort study of 

children in 12 southern California communities. Two studies of this cohort that were reviewed in the 2004 

PM AQCD (U.S. EPA, 2004) observed decrements in annual pulmonary growth rates for all the examined 

lung function measures (FVC, FEV1, MMEF, and FEF75) in relation to long-term in PM2.5 exposure 

(Gauderman et al., 2002; Gauderman et al., 2000). Gauderman et al. (2000) examined lung function 

growth over a 4-year period for three age cohorts within CHS, including 4th, 7th, and 10th graders. The 

authors consistently reported the strongest associations in magnitude and precision in 4th graders and 

the weakest associations in 10th graders for all lung development metrics. Gauderman et al. (2004) 

followed children for 8 years and reported that PM-related deficits in average lung development between 

ages 10 and 18 years resulted in clinically important deficits in attained lung function at age 18 years 

(Gauderman et al., 2004).  

Recent data from studies based in the U.S. and Asia continue to provide evidence for PM2.5-related 

decrements in lung development in children (U.S. EPA, 2019). Like the results from Gauderman et al. 

(2004), a small prebirth cohort study in Massachusetts (Rice et al., 2015b) and an ESCAPE analysis of 
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multiple European cohorts (Gehring et al., 2013) observed increased odds of clinically low FEV1 and FVC 

measurements in relation to long-term PM2.5 exposure. Eenhuizen et al. (2013) reported increases in 

interrupter resistance technique (Rint) consistent with long-term PM2.5 exposure estimated outside 

participants’ birth addresses. Higher Rint was associated with lower FEV1 levels at age 8 years, suggesting 

that Rint may be a predictor of later lung function. The CHS is further evaluated in recent studies that 

provide supporting evidence in multiple cohorts recruited in 1993 and 1996 and followed through 2007 

(Gauderman et al., 2015; Breton et al., 2011). Recent results from the CHS not only corroborate previous 

results, but they also indicate improvements in lung development in association with declining PM2.5 

concentrations (Gauderman et al., 2015). Results from the CHS indicate that long-term PM2.5 exposure 

may affect lung development during adolescence (age 10−18 years), a period of rapid, nonlinear growth 

(Wang et al., 1993). Associations during adolescence also are supported in a multicity cohort in Taiwan 

(Hwang et al., 2015). However, mean PM2.5 concentrations in this study were notably higher than those 

in the CHS studies. As examined in a limited number of recent studies, evidence is less clear for effects 

during the linear growth period of preadolescence. PM2.5 was associated with reduced lung development 

in a cohort in China that included children ages 6−12 years at baseline (Roy et al., 2012). However, no 

association was observed between PM2.5 and lung development in the PIAMA cohort between ages 8 

and 12 years (Gehring et al., 2015a). Information on critical periods of exposure is limited, as most studies 

examined concurrent exposure. In the PIAMA cohort, lung development was not associated with PM2.5 

exposure estimated for the concurrent period or birth year (Gehring et al., 2015a). 

Several studies of pulmonary function in children provide information on potential copollutant 

confounding through the evaluation of two-pollutant models. These studies add to the strength of the 

evidence by establishing a PM2.5 relationship with observed lung function decrements that is generally 

unchanged in models with other pollutants. PM2.5 correlations with NO2 ranged from 0.25 to 0.75, across 

studies. In studies that reported higher correlations (r = 0.75), associations between PM2.5 and lung 

decrements were attenuated but still negative in copollutant models adjusting for NO2 (Wang et al., 2015b; 

Gehring et al., 2013). Meanwhile, in studies with low PM2.5-NO2 correlations (r = 0.25−0.33), associations 

were relatively unchanged in copollutant models (Chen et al., 2015a; Hwang et al., 2015). Hwang et al. 

(2015) and Chen et al. (2015a) also reported declines in lung function that persisted in copollutant models 

adjusting for CO, O3, and SO2. However, these studies of school children in Taiwan lack generalizability 

given PM2.5 concentrations that are much higher than studies in North America and Europe. 

Lung function generally peaks in adults around the age of 25, and then slowly declines throughout 

adulthood (Götschi et al., 2008). In addition to studies of lung function in children, some studies have 

investigated whether long-term PM2.5 exposure accelerates the rate of decline in lung function as adults 

age. A longitudinal study of adults from 10 European countries found that annual PM2.5 concentrations 

were not associated with lung function decrements measured from two spirometry tests taken 

approximately 10 years apart (Götschi et al., 2008). However, PM2.5 exposures were estimated at the end 

of the study period, which may have introduced bias if the pattern of spatial variability of PM2.5 

concentrations did not remain constant across cities over the 10-year study period. In contrast, cross-

sectional studies reported associations between annual average PM2.5 and mean lung function 

(Schikowski et al., 2005; Ackermann-Liebrich et al., 1997). A limited number of recent longitudinal and 

cross-sectional studies in the U.S. and Europe have reported more consistent evidence that PM2.5 is 

associated with decreased lung function parameters in adults. As with past studies, lung function in these 

cohorts was assessed either as a measure of lung function decline over time or cross-sectionally as a single 
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measure in time. These cross-sectional measurements are generally less informative than longitudinal 

studies because they do not establish a temporal relationship between the exposure and outcome of 

interest.  

The Framingham Heart Study examined the association between long-term exposure to PM2.5 and 

longitudinal decline in lung function over a 15-year period (Rice et al., 2015a). Rice et al. (2015a) reported 

a 5.25 mL/year (95% CI: 0.5, 10.5) faster rate of decline in FEV1 and a 5 mL/year (95% CI: −0.25, 10.25) 

faster decline in FVC per 5-μg/m3
 
increase in annual average PM2.5 concentrations in the index year. The 

authors also observed PM2.5 associations with cross-sectional FEV1 and FVC measures but did not observe 

evidence of associations with FEV1:FVC in longitudinal or cross-sectional analyses. In an ESCAPE project 

analysis of five European cohorts, Adam et al. (2015) also reported evidence of an association between 

long-term exposure to PM2.5 and lung function in adults. Supporting evidence of a longitudinal 

association between PM2.5 concentrations and lung function in adults, Boogaard et al. (2013) examined 

traffic policy-related reductions in air pollution and found improvements in lung function associated with 

declining PM2.5 concentrations. 

In the Multi-Ethnic Study of Atherosclerosis (MESA), the association between long-term exposure to 

PM2.5 and lung function was examined cross-sectionally (Adar et al., 2015). PM2.5 was estimated using 

area-specific prediction models based on pollution measurements at the community or residential level 

in a subset of participants (MESA Air), which were incorporated with local geographic, meteorological, 

and emission data into a hierarchical spatiotemporal model to predict long-term exposure outside of 

participants’ homes. PM2.5 levels 1 year prior to baseline exam and 20-year avg exposures were 

estimated, and both were negatively associated with FEV1 and FVC and with higher odds of airflow 

limitation. Similar to the Framingham Heart Study (Rice et al., 2015a), the authors found null associations 

between long-term exposure to PM2.5 and FEV1:FVC (Adar et al., 2015). 

Development of Asthma 

In a birth cohort study in the Netherlands, early-life PM2.5 exposure was associated with doctor-

diagnosed asthma at age 4 years (Brauer et al., 2007). In the southern California Children’s Health Study 

(CHS), PM2.5 was examined in relation to the association between lung function and asthma incidence. 

The protective association between lung function and new onset asthma observed in the overall 

population was not present in high PM2.5 communities (Islam et al., 2007).  

The recent body of literature enhances the limited evidence base, providing further evidence that long-

term exposure to PM2.5 is associated with asthma development in children. The strongest evidence 

supporting the relationship between long-term exposure to PM2.5 and childhood asthma comes from 

several recent prospective and retrospective cohort studies conducted in North America and Europe (U.S. 

EPA, 2019). Longitudinal epidemiologic studies, which follow subjects over time, can better characterize 

the temporal sequence between PM2.5 exposures and the incidence of asthma by ascertaining the first 

record of a physician diagnosis. In this regard, longitudinal studies distinguish between asthma onset and 

asthma exacerbation. In most studies, asthma incidence was ascertained through validated 

questionnaires that asked parents about the child ever having a physician diagnosis of asthma at baseline, 

and, at each follow-up, questions about a diagnosis of asthma in the intervening period. In other studies, 

asthma was assessed by pediatric allergist evaluation (Carlsten et al., 2011) and primary care physician 

diagnosis or hospitalization due to asthma (Tétreault et al., 2016a; Clark et al., 2010). 
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Most recent asthma incidence studies focused on birth year as the period of potentially heightened 

sensitivity to PM2.5 exposure and examine asthma incidence across varying follow-up times. The 

association between birth-year PM2.5 exposure and diagnosis of asthma at age 7 years was examined in 

a birth cohort of children at high-risk for asthma (n = 186) in Vancouver, Canada (Carlsten et al., 2011). 

The smaller sample size compared to other recent studies is balanced by using a high-risk cohort, which 

results in a higher proportion of cases compared to general population studies. Despite low mean outdoor 

PM2.5 concentrations at birth residences (5.6 μg/m3), Carlsten et al. (2011) observed that PM2.5 was 

associated with increased odds of asthma diagnosis (OR: 4.0 [95% CI: 1.4, 11.5]). In a larger study with 

relatively low mean PM2.5 concentrations (9.9 μg/m3; max: 14.9), Tétreault et al. (2016a) reported a 

positive and precise association between PM2.5 and onset of asthma in an administrative cohort study of 

over 1 million children (HR: 1.23 [95% CI: 1.21 to 1.24]). Other studies conducted at higher PM2.5 

concentrations also reported generally positive associations between PM2.5 and asthma incidence (U.S. 

EPA, 2019). A pooled retrospective case-control analysis of minority children provided an exception to the 

generally consistent evidence of an association (Nishimura et al., 2013). However, the study had low 

statistical power due to missing PM2.5 concentration measurements for some regions. 

Several studies examined alternate exposure windows to assess other periods of potential sensitivity to 

PM exposure in the development of asthma. Two studies of the PIAMA cohort in the Netherlands (Yang 

et al., 2016; Gehring et al., 2015a) and one pooled analysis of four European birth cohorts (Gehring et al., 

2015b) observed that asthma incidence was associated with PM2.5 concentrations outside birth 

residences, and reported attenuated but still positive associations with PM2.5 concentrations at the 

address of the participant at the time of follow-up. An earlier PIAMA study stratified by participants who 

had and had not moved from their birth address (movers vs. nonmovers) and observed associations 

between PM2.5 and incident asthma that were slightly stronger in magnitude in nonmovers (OR: 1.6 [95% 

CI: 1.1, 2.3]) than movers [OR: 1.3 (95% CI: 0.97, 1.8); Gehring et al. (2010)]. While the difference in ORs 

is not large, the stratified results may suggest continued sensitivity to PM2.5 exposure later in life. In a 

nested case-control study in British Columbia, Clark et al. (2010) examined asthma incidence at ages 3−4 

years in association with PM2.5 concentrations in both the prenatal period and first year of life. The 

authors reported similar asthma-PM2.5 associations for prenatal and first year of life exposures. 

Recent studies of asthma prevalence generally provide supporting evidence for an association with PM2.5 

(Gehring et al., 2015b; Hasunuma et al., 2014; MacIntyre et al., 2014a; Mölter et al., 2014), although some 

did not (Fuertes et al., 2013b; Akinbami et al., 2010). Supporting evidence was also reported in studies 

examining PM2.5 and wheeze, a common symptom of asthma. Repeated wheeze in 2-year-olds was 

prospectively studied in a pregnancy cohort of women (n = 708) receiving care at Brigham and Women’s 

Hospital in Boston, MA (Chiu et al., 2014). Prenatal PM2.5 exposure was associated with increased odds 

of repeated wheeze at age 2 years (OR: 2.0 [95% CI: 1.2, 3.4] for above median vs. below median PM2.5 

concentrations). In the larger PIAMA cohort study, Gehring et al. (2010) observed increased odds of 

parental-reported prevalent wheeze during the first 8 years of life associated with long-term PM2.5 

concentration (OR: 1.3 [95% CI: 1.1, 1.6]).  

Contrary to this recent evidence supporting the presence of an association in children, the results for adult 

populations have been largely inconsistent (U.S. EPA, 2019).  

Subclinical effects underlying the development of asthma, including airway inflammation and airway 

hyperresponsiveness, have been examined in both epidemiologic studies and animal toxicological studies.  
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In a cross-sectional analysis of school children in Windsor, Ontario Dales et al. (2008) observed an increase 

in airway inflammation (as measured by exhaled nitric oxide [eNO]) corresponding to an increase in annual 

PM2.5 concentrations. Several studies reported subclinical effects underlying the development of asthma 

following long-term exposure to DE or woodsmoke (U.S. EPA, 2009). However, these studies did not 

distinguish between effects due to gases or particles in the mixture. 

Recently, a longitudinal study of the CHS cohort reported that, in models adjusted for short-term PM2.5 

exposure, annual PM2.5 concentrations were associated with a 10.3 ppb (95% CI: 3.0, 17.6) increase in 

FeNO (Berhane et al., 2014). Results from a prior CHS analysis (Bastain et al., 2011) showed that elevated 

eNO was associated with increased risk of new onset asthma. However, potential copollutant confounding 

was not examined in either study. Thus, there are a limited number of epidemiologic studies providing 

evidence for subclinical effects underlying the development of asthma in association with long-term 

exposure to PM2.5.  

Recently, a study evaluating the effects of PM2.5 on the development of asthma has become available. 

Kim et al. (2016a) exposed BALB/c mice to nebulized DEPs for 4, 8, and 12 weeks and found increased 

BALF levels of the Th2 cytokines IL-5 (8 and 12 weeks) and IL-13 (4 and 12 weeks; p < 0.05). Because these 

mice were naïve and not sensitized or challenged with allergens, this result provides evidence that PM2.5 

can induce an immune phenotype in the absence of an allergen. 

Development of Allergic Disease 

Epidemiologic studies examining a range of allergic indicators found a mix of positive and null associations 

with long-term exposure to PM2.5. While several studies reported PM2.5 associations with hay 

fever/allergic rhinitis, indoor and outdoor allergic sensitization, and/or eczema, there was comparable 

evidence of null associations across the same endpoints (U.S. EPA, 2019). Recent studies encompass two 

main indicators of allergic disease: hay fever/allergic rhinitis diagnosis (Gruzieva et al., 2014; Gehring et 

al., 2010; Weir et al., 2013), and allergic sensitization (Gehring et al., 2010; Gehring et al., 2015b; Fuertes 

et al., 2013a; Wang et al. (2015a). In addition, a single recent animal toxicological study provided evidence 

that long-term PM2.5 exposure can promote the development of a Th2 phenotype (Kim et al., 2016a). 

Development of Chronic Obstructive Pulmonary Disease (COPD) 

Recent large cohort studies examined the association between long-term PM2.5 and COPD development. 

In a study of COPD incidence in the U.K., a dispersion model was used to assign annual-average PM2.5 

exposure to nearest postal code centroid for each patient (Atkinson et al., 2015). The authors reported 

that PM2.5 was associated with higher odds of first COPD hospitalization (OR: 1.14 [95% CI: 0.96, 1.36]), 

but not for COPD diagnosis from a general practitioner (OR: 0.98 [95% CI: 0.84, 1.16]). Hospital admissions 

records may represent more severe cases of COPD, which may explain the difference in effect estimates. 

The COPD hospitalization results persisted in two-pollutant models with SO2, NO2, and O3 (r < 0.5 for all 

pollutants). Similarly, 5-year avg PM2.5 was associated with an increase, with wide confidence intervals, 

in the risk of hospitalization due to COPD (RR: 1.06 [95% CI: 0.93, 1.20]) in a large population-based cohort 

in metropolitan Vancouver (Gan et al., 2013). The study was limited to participants who had no previous 

record of COPD diagnosis, but hospitalization records were analyzed only for a few years prior. Thus, the 

hospitalization could reflect exacerbation of a previously diagnosed disease, rather than COPD onset. In a 

large cohort study of chronic disease prevalence in women living in Ontario, Canada, To et al. (2015) 

assigned PM2.5 exposure at a postal code level using satellite-based AOD observation data. The authors 

reported that the incidence and prevalence of COPD were associated with 8-year avg PM2.5 
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concentrations. Contrasting evidence was observed in an ESCAPE project pooled analysis of four European 

cohorts (Schikowski et al., 2014). COPD was defined using prebronchodilator FEV1:FVC below the lower 

limit of normal (LLN) and the Global Initiative for Chronic Obstructive Lung Disease (GOLD) definition 

(FEV1:FVC < 0.70).  

A limited number of studies examined specific forms of COPD, including emphysema and chronic 

bronchitis. As discussed in the 2009 PM ISA (U.S. EPA, 2009), McConnell et al. (2003) reported associations 

between annual and 4-year avg PM2.5 and bronchitic symptoms in a prospective study of children in 12 

CHS communities. A recent pooled analysis of five European cohorts also examined chronic bronchitis in 

relation to PM2.5 (Cai et al., 2014). Annual average PM2.5 concentrations were not associated with 

chronic bronchitis in the overall population (OR: 0.90 [95% CI: 0.74, 1.09]), but were associated with 

chronic bronchitis in a subanalysis of nonsmokers (OR: 1.28 [95% CI: 0.95, 1.72]). A  

U.S. cross-sectional study using data from the National Health Interview Survey (NHIS) also observed an 

association between PM2.5 concentrations in the past year and the odds of chronic bronchitis [OR: 1.08 

(95% CI: 0.94, 1.24); Nachman and Parker (2012)]. The association between emphysema and exposure to 

PM2.5 was examined cross sectionally in the MESA study (Adar et al., 2015). PM concentrations 1 year 

prior to baseline exam and 20-year avg exposures were estimated. Percent emphysema, determined from 

CT scans, was positively associated with both 1-and 20-year avg PM2.5.  

Recent studies provide some evidence that long-term PM2.5 exposure may be associated with 

development of COPD in adults, but uncertainties remain. Notably, studies of COPD hospitalization may 

reflect exacerbation of previously diagnosed disease rather than disease onset. Additionally, 

hospitalizations may represent severe cases of COPD and may not account for the potential effect of short-

term exposures leading to these acute events. There is also a lack of available studies that examine 

potential copollutant confounding (U.S. EPA, 2019). However, one study observed that PM2.5 was 

associated with first-time COPD hospitalization independent of gaseous pollutants (Atkinson et al., 2015). 

Overall, a limited number of studies also provide evidence of an association between long-term exposure 

to PM2.5 and chronic bronchitis, a specific form of COPD.  

Respiratory Infection 

Results from epidemiologic studies indicate an association between PM and respiratory infection. The 

association between infant bronchiolitis and long-term PM2.5 exposure was examined in three large 

cohorts (Karr et al., 2009b; Karr et al., 2009a; Karr et al., 2007). A prominent respiratory infection in 

infancy, bronchiolitis is primarily caused by the respiratory syncytial virus (RSV) and results in 

inflammation of the bronchioles. Karr et al. (2009b) examined infant bronchiolitis hospitalization in a birth 

registry cohort in the Puget Sound region of Washington. Two similar studies also examined infant 

bronchiolitis in the Georgia Air Basin of British Columbia (Karr et al., 2009a) and the South Coast Air Basin 

of California (Karr et al., 2007). Each nested case-control study examined cumulative lifetime exposure to 

PM2.5 in relation to bronchiolitis incidence in the first year of life. The results were inconsistent across 

studies. Karr et al. (2009b) reported that PM2.5 concentrations were associated with RSV bronchiolitis, 

but not all bronchiolitis, which includes bronchiolitis due to other infectious agents. However, in a model 

examining effect modification, Karr et al. (2009b) reported an association with all bronchiolitis for infants 

living within 5 km of a fixed-site monitor. Karr et al. (2007) observed a 4% increase in the odds of 

bronchiolitis hospitalization in the first year of life in relation to cumulative lifetime PM2.5 exposure (95% 

CI: 2, 7). The association with PM2.5 was robust to the inclusion of O3 in a copollutant model (4% [95% CI: 
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2, 7]; r = −0.24). In contrast to evidence observed in Washington (Karr et al., 2009b) and California (Karr 

et al., 2007), Karr et al. (2009a) reported null associations between lifetime PM2.5 exposure and infant 

bronchiolitis in British Columbia.  

A limited number of studies evaluated other respiratory infection endpoints in infants or adults. MacIntyre 

et al. (2014b) examined parental-reported pneumonia, otitis media, and croup in an ESCAPE project 

pooled analysis of 10 European cohorts. PM2.5 estimated outside birth residence was associated with an 

imprecise increase in odds of pneumonia in the first 36 months of life across all cohorts (OR: 2.58 [95% CI: 

0.91, 7.27]). The association with PM2.5 was attenuated, but still positive, in a two-pollutant model 

adjusting for NO2 (OR: 1.91 [95% CI: 0.56, 6.57]; r = 0.42−0.8). A sensitivity analysis looking at alternative 

outcome windows showed the strongest association between long-term PM2.5 and pneumonia 

diagnosed in the first year of life. Associations were null or negative for croup and otitis media. In a case-

control study in Ontario, Canada, Neupane et al. (2010) assessed the risk of hospitalization for community-

acquired pneumonia in adults 65 years of age or older in relation to long-term exposure to PM2.5.  

In summary, recent epidemiologic studies do not indicate a clear relationship between long-term PM2.5 

exposures and respiratory infection in infants or adults. While the limited number of studies reviewed 

generally reported associations between PM2.5 and at least some of the examined respiratory infection 

outcomes, there was limited overlap in endpoints across studies. 

Severity of Respiratory Disease  

Two older cohort studies have provided evidence of an association between long-term PM2.5 

concentrations and increased severity of respiratory disease (U.S. EPA, 2009) A limited number of recent 

epidemiologic studies showed an association between long-term exposure to PM2.5 and severity 

demonstrated by increased risk of asthma hospitalizations and ED visits in children. A recent study also 

provided evidence of a similar association in adults. However, potential confounding by short-term 

exposures remains an uncertainty in ascertaining the independent effect of long-term PM2.5 exposure 

(U.S. EPA, 2019). One recent animal toxicological study evaluated the exacerbation of asthma in an animal 

model of allergic airway disease (Farraj et al.; 2010). 

Subclinical Effects in Healthy Populations 

Several older studies evaluated the effects of long-term exposure to PM2.5 on subclinical effects in 

healthy populations. These studies provided evidence of pulmonary injury, inflammation, oxidative stress, 

and morphological alterations following long-term exposure to DE, GE, and woodsmoke (U.S. EPA, 2009). 

While most studies made no effort to distinguish between effects due to gases or particles in the mixture, 

one study examined the effects of particle filtration. Injury and inflammatory responses to DE were 

diminished as a result of particle filtration, indicating that PM played a role in the responses. Recent 

studies and one older study provided evidence for several subclinical effects potentially underlying the 

development of respiratory disease following long-term PM2.5 exposure in healthy animal models. These 

include pulmonary injury, oxidative stress, inflammation, and altered morphology. In particular, increases 

in tissue and BALF expression of antioxidant genes and proteins and increases in BALF levels of oxidized 

phospholipids were found. Upregulation of cytokines in the lungs and infiltration of inflammatory cells, 

including lymphocytes, monocytes, and specific T-cells subtypes consistent with a Th1 proinflammatory 

response, were also observed. In addition, long-term PM2.5 exposure resulted in increased collagen 

deposition, an early step in the development of lung fibrosis, and upregulation of the RAS. While the 

above-mentioned studies focused on the lower airways, changes to the upper airways were also 



Draft Final 2022 AQMP 

I-90 

demonstrated. Two studies found evidence of oxidative stress, injury, inflammation, and morphologic 

changes in nasal mucosa resulting from long-term exposure to PM2.5 (U.S. EPA, 2019).  

Respiratory Mortality 

Evidence from past studies investigating respiratory mortality provided limited and inconsistent evidence 

for a respiratory effect related to long-term PM2.5 exposure. This included evidence from two large, 

multicity U.S. studies: the American Cancer Society (ACS) cohort (Pope III et al., 2004) and the Harvard Six 

Cities cohort (Laden et al., 2006). Several recent analyses further evaluated the associations of long-term 

PM2.5 exposures with risk of respiratory mortality based on the original ACS study (Pope et al., 1995), 

adding details about deaths due to respiratory disease (including COPD), and extending the follow-up 

period for the ACS to 22 years (1982−2004). In particular, Pope et al. (2014) and Turner et al. (2016) used 

the extended follow-up period of the ACS to examine the associations between long-term PM2.5 exposure 

and respiratory disease and COPD. The results of these extended analyses demonstrated positive 

associations with respiratory disease and COPD mortality, which had not been previously evaluated 

among the ACS cohort. Similarly, Lepeule et al. (2012) reported the results of an extended analysis of the 

Harvard Six Cities cohort, extending the follow-up period to include deaths between 1974 and 2009. This 

was the first time that COPD mortality was evaluated among the Harvard Six Cities cohort; the relative 

risk was positive, but imprecise due to the smaller number of COPD deaths compared to deaths from 

other causes.  

Several additional U.S. cohort studies evaluated the association between long-term PM2.5 exposure and 

respiratory mortality. In a nationwide cohort of older Americans, Thurston et al. (2016) used monthly 

estimates of PM2.5 concentration to assign annual mean concentrations to participants in the NIH-AARP 

cohort study and observed a positive association with respiratory mortality. The California Teachers Study 

(Lipsett et al., 2011; Ostro et al., 2010) examined the association between PM2.5 and mortality among 

female public-school teachers and observed positive associations between long-term PM2.5 exposure and 

respiratory mortality. In a reanalysis of the cohort with refined exposure assessment, Ostro et al. (2015) 

used a chemical transport model (CTM) to predict PM2.5 concentrations with a 4-km spatial resolution, 

observing a null association between PM2.5 exposure and respiratory mortality. Hart et al. (2011) 

examined the association between residential exposure to PM2.5 estimated from a single year of 

monitoring data (2000) and mortality among men in the U.S. trucking industry in the Trucking Industry 

Particle Study (TrIPS). The results for respiratory mortality were like those reported by Lipsett et al. (2011) 

for respiratory mortality. The results for COPD mortality were null for the cohort and positive, although 

imprecise for a sensitivity analysis excluding long-haul drivers. 

Cardiovascular Effects 

The 2019 PM ISA confirms a causal relationship between long-term effects of PM2.5 and cardiovascular 

effects. Studies of mortality from cardiovascular causes provided the strongest evidence in support of this 

conclusion (AHA, 2020).. One large prospective study of postmenopausal women reported an increased 

risk of cardiovascular events, including CHD and stroke, in association with long-term exposure to PM 2.5 

(Miller et al., 2007). Recent studies of long-term exposure to PM2.5 and cardiovascular mortality continue 

to provide strong evidence of a causal relationship between long-term exposure to PM2.5 and 

cardiovascular effects. Results from recent U.S. and Canadian cohort studies demonstrate consistent, 

positive associations between long-term PM2.5 exposure and cardiovascular mortality. Overall, the 

studies reporting positive associations examined the relationship at varying spatial scales and employed 
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different exposure assessment and statistical methods. The studies were conducted in locations where 

mean annual average concentrations ranged from 4.08−17.9 μg/m3. Numerous U.S. and Canadian cohort 

studies conducted in locations where the long-term PM2.5 concentration are less than 13 µg/m3 added 

to the strong evidence base describing the relationship between long-term PM2.5 and cardiovascular 

mortality, and specifically IHD- and stroke-related mortality. Overall, these recent cardiovascular mortality 

studies reported positive associations at varying spatial scales and across different exposure assessment 

and statistical methods. The associations between long-term PM2.5 exposure and cardiovascular 

mortality generally persisted in models that were adjusted for ozone, NO2, PM10−2.5, or SO2, and most 

analyses of the C-R function supported a linear, no-threshold relationship for cardiovascular mortality, 

especially at lower ambient concentrations of PM2.5 (U.S. EPA, 2021U.S. EPA, 2022). A review article by 

Bevan et al. (2021) reports that studies show that longer-term exposure over years augments CV risk to a 

greater extent in comparison with short-term exposure. 

Cardiovascular Heart Disease (CHD), Stroke, and Myocardial Infarction (MI) 

The body of literature examining the relationship between long-term PM2.5 exposure and cardiovascular 

morbidity has greatly expanded, with positive associations reported in several cohorts. The findings from 

the WHI cohort of postmenopausal women (Miller et al., 2007), reporting associations of long-term PM2.5 

and coronary events, were strengthened through a subsequent analysis, which considered potential 

confounding and modification by SES and applied enhanced exposure assessment methods (Chi et al., 

2016a). However, analyses of the NHS and CTS, which are both cohorts of women and include extensive 

data on covariates (i.e., hormone use, menopausal status, and SES), were not entirely consistent with the 

WHI findings. Although the NHS cohort is comparable to WHI in that it is made of predominantly 

postmenopausal women, no associations with CHD or stroke were observed in this population (Hart et 

al., 2015b).  An association with stroke, but not CHD, that was stronger among postmenopausal women 

was observed in the CTS (Lipsett et al., 2011). In a recent study, Rhinehart et al. (2020) estimated the 

association of annual average PM2.5 concentration within 300 meters of the residence with stroke in a 

prospective analysis of residents of Allegheny County Pennsylvania who were diagnosed with atrial 

fibrillation but had no history of stroke. This study reported a positive association (HR: 1.62 [95% CI: 11 

1.00, 2.55]). As opposed to examining annual or 24-month average PM2.5 exposures, Shin et al. (2019) 

estimated the association between 5-year PM2.5 concentration and incident cases of stroke in a 

prospective analysis of the Canadian ONPHEC study and reported a positive association (HR: 1.05 [95% CI: 

1.03, 14 1.07]).  

Several studies conducted among cardiovascular disease patient populations generally reported positive 

associations with MI (Hartiala et al., 2016; Tonne et al., 2015; Koton et al., 2013), and a sensitivity analysis 

of the NHS restricted to women with diabetes detected a positive association with CHD. Although the 

evidence is not consistent across the populations studied, heterogeneity is expected when the methods, 

or the underlying distribution of covariates vary across studies (Higgins, 2008). 

Su et al. (2020) looked cardiovascular diseases (CVDs) associated with ambient air pollution in diabetic 

populations. There were 2072 diabetic patients included in analyses. PM2.5 and SO2 were significant CVD 

risk factors in their Bayesian model, but such associations were attenuated or underestimated in 

traditional models; adjusted hazard ratio (HR) and 95% credible interval (CrI) or confidence interval (CI) of 

CVDs for a 1 μg/m3 increase in the monthly PM2.5 concentration for their model, the Weibull and Cox 

models was 1.040 (1.004–1.073), 0.994 (0.984–1.004), and 0.994 (0.984–1.004), respectively. Although 
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the evidence is not consistent across the populations studied, heterogeneity is expected when the 

methods, or the underlying distribution of covariates vary across studies (Higgins, 2008). 

Recent analyses of the Canadian Ontario Population Health and Environment Cohort (ONPHEC) also add 

to the available evidence on the relationship between long-term PM2.5 exposure and  cardiovascular 

effects. ONPHEC includes more than 5 million Canadian-born adults (35−85 years old at enrollment in 

1996) who were registered with the provincial health service and had resided in Ontario for ≥5 years. In a 

prospective analysis, Bai et al. (2019) estimated the association between 3-year average PM2.5 

concentrations and incident cases of acute MI. The study reported a positive association (HR: 1.07 7 [95% 

CI: 1.06, 1.09]). In addition, stratified analyses showed patterns of associations that indicated stronger 

effect estimates in the youngest (35−44 years) and oldest (75−85 years) age groups.  

Chen et al. (2020) also analyzed data from the ONPHEC study but examined the association of annual 

average PM2.5 in the previous year with the incidence of acute MI. The authors conducted single pollutant 

analyses. In addition to conducting single-pollutant analyses, the authors introduced a new approach to 

assess whether the association of PM2.5 with acute MI varied depending on the proportion of PM2.5 

attributed to selected components (i.e., sulphate, nitrate, ammonium, black carbon, organic matter, 

mineral dust, and sea salt). The study found that the model that adjusted for the proportion of each of 

the seven selected components was a better predictor of acute MI. In addition, Chen et al. (2020) reported 

that acute MI associations increased by an average of 10% when compared to single-pollutant results 

across each of the five regions of Ontario when using the component proportion adjusted approach. 

Overall, the component adjusted model provided some support that variability in the proportion of 

individual components that comprise PM2.5, could explain regional variability in risk estimates. 

Elliott et al. (2020) examined the interaction between 24-month PM2.5 concentration and physical activity 

in association with MI among women enrolled in the Nurses’ Health Study (NHS). Unlike an earlier analysis 

of this cohort that examined IHD (Hart et al., 2015b), the authors found a positive association of PM2.5 

with MI (HR: 1.06 [95% CI: 1.00, 1.12]), although no statistical evidence of an interaction with physical 

activity was observed. In the previous analysis of the NHS cohort, Hart et al. (2015b) reported no 

association between long-term PM2.5 exposure and incident CHD (HR: 1.01 [95% CI: 0.96, 1.07]), although 

a positive association with IHD was observed among women with diabetes (HR: 1.10 [95% CI: 0.99, 1.21]). 

Weaver et al. (2019) studied cardiac catheterization patients residing in three counties in NC to determine 

the association of annual average PM2.5 concentration with MI, coronary artery disease (CAD), and 

hypertension. Among the objectives of this study was to understand the effect of sociodemographic 

characteristics on associations by assigning study participants to clusters based on the census block group 

of their residence that indicated specific sets of sociodemographic characteristics. Positive associations of 

annual average PM2.5 concentration with both CAD and MI were observed. The association with MI was 

observed across all sociodemographic clusters (OR for all 6 clusters: 3.57 [95% CI: 2.10, 5.77]). The 

association with CAD was also observed across all clusters (OR: 1.40 [95% CI: 0.90, 2.19]) but was largely 

driven by one cluster (OR: 2.01 [95% CI: 1.00, 3.86]), which was urban and characterized by low poverty, 

low unemployment, and composed of relatively highly educated residents with managerial jobs.  In 

another study, Loop et al. (2018) conducted an analysis of the REasons for Geographic and Racial 

Differences in Stroke (REGARDS) cohort, a nationwide study which oversampled participants from states 

in the southern U.S. where there is known to be an increased risk of stroke. Participants who were free 

from CHD at baseline were followed for an average of 6 years. Loop et al. (2018) reported an inverse 

association between annual average PM2.5 concentration at baseline and non-fatal MI (HR: 0.74 15 [95% 
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CI: 0.56, 0.98]). Loop et al. (2018) also examined associations for total CHD, i.e., CHD deaths and non-fatal 

MI cases combined, and reported no evidence of an association (HR: 0.89 [95% CI: 0.71, 1.11]). 

Atherosclerosis  

Longitudinal change in measures of atherosclerosis in relation to long-term exposure to PM2.5 add to the 

collective evidence base (Hartiala et al., 2016; Kaufman et al., 2016; Gan et al., 2014; Künzli et al., 2010). 

Coronary artery calcium (CAC) scoring, also called a coronary calcium scan, is a test that measures the 

amount of calcium in the walls of the heart’s arteries. Deposits of calcium in the coronary arteries are a 

sign that there may also be a buildup of plaque—a waxy substance that can harden over time and narrow 

or block the arteries (called atherosclerosis). Kaufman et al. (2016) reported an association of PM2.5 with 

CAC among middle to older aged adults in the MESA study, while Dorans et al. (2016) reported no 

association in the Framingham Heart Study. Following the analysis by Kaufman et al. (2016), Keller et al. 

(2018) estimated the association of PM2.5 concentration (i.e., multi-year average during the study period, 

2000−2012) with CAC progression among participants in MESA air residing in Baltimore, MD. The authors 

also assessed whether this association was modified by membership in clusters with different traffic 

related air pollution (TRAP) component profiles. The authors reported a 23.0 Agatston unit per year 

increase (95% CI :14.2, 31.7) among participants overall. Keller et al. (2018) also reported a larger 

magnitude association with CAC progression (42.6 Agatston unit per year increase [95% CI: 25.7, 59.4]) in 

the cold season among those belonging to a cluster that was characterized as downtown with above 

average ratios of ultrafine and accumulation mode particles relative to NOX. Among women enrolled in 

the Study of Women’s Health Across the Nation (SWAN), a cohort of U.S. women transitioning through 

menopause, Duan et al. (2019a) estimated the association of 5-year average PM2.5 concentration with 

carotid intima-media thickness test (cIMT). cIMT is a measure used to diagnose the extent of carotid 

atherosclerotic vascular disease. The study reported a 27.95 μm (95% CI: −2.90, 58.75) thicker mean cIMT 

in association with 5-year mean PM2.5 concentration in adjusted models. PM2.5 was also associated with 

an increase in increased mean inter-adventitial diameter (IAD), which is a marker of vascular remodeling 

and aging as well as a predictor of cardiovascular events, of 105.90 (95% CI:  −63.00, 274.80). No 

association was reported with plaque presence (OR: 0.90 [95% CI: 0.50, 1.61]) or plaque severity index 

(plaque index 0−2, OR: 1.05 [95% CI: 0.53, 8.95] and plaque index >2, OR: 0.62 [95% CI: 0.25, 1.47]) in the 

SWAN study. In an analysis of a subset of SWAN participants (Pittsburgh and Chicago only), Duan et al. 

(2019b) estimated the association of the same measures of atherosclerosis as Duan et al. (2019a) with 

annual average PM2.5 concentration reporting a 11.25 μm per year increase (95% CI: −3.05, 25.60) in 

mean cIMT. The authors also reported associations with plaque presence (OR: 2.10 [95% CI: 0.66, 6.63]) 

and plaque index progression (OR: 2.70 [95% CI: 0.77, 9.24]). 

Heart Failure 

A small number of epidemiologic studies also report positive associations between long-term PM2.5 

exposure and heart failure (Aaron et al., 2016; D'Souza et al., 2017; Ohlwein et al. 2016), blood pressure 

(Chan et al., 2015; Hicken et al., 2013), and hypertension (Zhang et al., 2016; Coogan et al., 2016, To et 

al., 2015; Babisch et al., 2014; Fuks et al., 2014; Johnson and Parker, 2009).  A recent study examining the 

association between long-term PM2.5 exposure and HF was conducted among participants in the 

Canadian ONPHEC study. In this prospective analysis, Bai et al. (2019) examined the relationship between 

3-year moving average PM2.5 concentration with new cases of CHF. A positive association was reported, 

overall (HR: 1.07 [95% CI: 1.06, 1.07]). 
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These heart failure studies agree with animal toxicological studies demonstrating decreased cardiac 

contractility and function and increased coronary artery wall thickness following long-term PM2.5 

exposure (U.S. EPA, 2019). Furthermore,Similarly, a limited number of animal toxicological studies 

demonstrating a relationship between long-term exposure to PM2.5 and consistent increases in BP in rats 

and mice are coherent with epidemiologic studies reporting positive associations between long-term 

exposure to PM2.5 and hypertension (Aztatzi-Aguilar et al., 2016; Ying et al., 2015; Wold et al., 2012).  

Systemic Inflammation, Coagulation, and Endothelial Dysfunction 

Longitudinal epidemiologic analyses also support the observation of positive associations with markers of 

systemic inflammation, coagulation, and endothelial dysfunction. These results are in coherence with 

animal toxicological studies generally reporting increased markers of systemic inflammation and oxidative 

stress, as well as with toxicological studies generally demonstrating endothelial dysfunction as evidenced 

by reduced vasodilation in response to acetylcholine (U.S. EPA, 2019).  

A recent toxicity study conducted at near-ambient concentrations was reported by Edwards et al. (2020) 

on Traffic Related Air Pollution (TRAP). Rats were exposed for 14 months to unmodified real-world levels 

of TRAP in Northern California. The average concentration of PM2.5 for the study period for the exposed 

group was 11±7.4 μg/m3 compared to an average concentration of 2.4±1.7 μg/m3 for the clean filtered air 

control group. Chronic exposure to TRAP resulted in pathological endpoints and suggested that female 

rats may be more susceptible to cardiac fibrosis than males. 

Lui et al., (2019) published a meta-analysis comprised of data from 40 observational studies conducted 

on 244,681 participants. These included 32 (27 PM2.5 studies and 13 PM10 studies) and 11 (9 

PM2.5 studies and 5 PM10 studies) studies that investigated the associations of C-Reactive Protein (CRP) 

with short-term and long-term exposure to particulate air pollution, respectively. A 10 μg/m3 increase in 

long-term exposure to PM2.5 and PM10 was associated with much higher increases of 18.01% (95% CI: 

5.96%, 30.06%) and 5.61% (95% CI: 0.79%, 10.44%) in CRP level, respectively. The long-term exposure to 

particulate air pollution was more strongly associated with CRP level than short-term exposure and 

PM2.5 had a greater effect on CRP level than PM10. 

Mortality 

There is also consistent evidence from multiple epidemiologic studies that long-term exposure to PM2.5 

is associated with mortality from cardiovascular causes. Associations with CHD, stroke, and 

atherosclerosis progression were observed in several additional epidemiologic studies, providing 

coherence with the mortality findings. Results from copollutant models generally support the 

independence of the PM2.5 associations. Additional evidence of the direct effect of PM2.5 on the 

cardiovascular system is provided by experimental studies in animals, which in part, demonstrate 

biologically plausible pathways by which long-term inhalation exposure to PM2.5 could potentially result 

in outcomes such as CHD, stroke, CHF, and cardiovascular mortality (U.S. EPA, 2019). 

The evidence from several multicity U.S. studies, including the American Cancer Society (ACS) cohort 

(Pope III et al., 2004), the Harvard Six Cities cohort (Laden et al., 2006), the Women’s Health Initiative 

[WHI; Miller et al. (2007)], and the Seventh-Day Adventist (AHSMOG) cohort (Chen et al., 2005) provide 

the strongest evidence. These studies continue to provide strong support for the relationship between 

long-term exposure to PM2.5 and cardiovascular mortality. In addition, extended analyses of the ACS and 

Harvard Six Cities studies, as well as results from recent cohort studies contribute to the body of evidence 

for this relationship.  
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Pope et al. (2014) and Turner et al. (2016) used the extended follow-up period of the ACS to examine the 

associations between long-term PM2.5 exposure and cardiovascular, ischemic heart disease, heart failure 

and cardiac arrest, cerebrovascular disease, and hypertensive disease. The results of these extended 

analyses were consistent with previous results from the ACS cohort for cardiovascular and ischemic heart 

disease. In addition, these extended analyses provide associations for causes of death that had previously 

not been evaluated among the ACS cohort. Positive associations were observed with heart failure and 

cardiac arrest, cerebrovascular disease, and hypertensive disorder. Lepeule et al. (2012) reported the 

results of an extended analysis of the Harvard Six Cities cohort, extending the follow-up period to include 

deaths between 1974 and 2009, and the strong association with cardiovascular mortality persisted.  

A recent series of studies conducted in Canada linked census data with data from the Canadian Mortality 

Database to create the Canadian Census Health and Environment Cohort (CanCHEC). These studies 

evaluated the relationship between long-term PM2.5 exposure and CVD (including IHD, CBVD, and 

circulatory) mortality. The study authors observed positive associations between CVD mortality and long-

term PM2.5 exposure, with similar estimates for satellite-derived estimates and ground monitor 

estimates. The strongest association was for IHD mortality and the weakest was for cerebrovascular 

mortality. Chen et al. (2016) limited their analyses to CanCHEC participants residing in Ontario who had 

experienced an acute myocardial infarction and observed positive associations with CVD and IHD deaths, 

as well as deaths due to subsequent acute myocardial infarctions. Crouse et al. (2015) extended the 

follow-up period of the CanCHEC to include 5 additional years (1991−2006) and observed positive 

associations for cardiovascular mortality, with the strongest association observed between long-term 

exposure to PM2.5 and mortality due to diabetes, followed by IHD. The association for cerebrovascular 

mortality was just below the null value. The general pattern and magnitude of these associations were 

generally unchanged in cumulative risk models that include O3 and/or NO2. Weichenthal et al. (2016a) 

evaluated the subset of the CanCHEC living within 5 km of a ground monitor (n = 193,300) and observed 

associations with IHD mortality that were close to the null value.  

Several recent U.S. cohort studies examined the association between long-term PM2.5 exposure and 

cardiovascular mortality. The California Teachers Study (Lipsett et al., 2011; Ostro et al., 2010) observed 

positive associations between long-term PM2.5 exposure and IHD and cerebrovascular mortality, with the 

strongest association observed with IHD (HR: 1.70 [95% CI: 1.51, 1.91]). Analyses restricted to 

postmenopausal women yielded results like those for all subjects. Puett et al. (2009) examined the 

association between long-term PM2.5 exposure and all-cause mortality among a cohort of female nurses 

in the Nurses’ Health Study. The authors observed positive associations with CHD mortality (HR: 1.42 [95% 

CI: 1.03, 1.94]). Using a design like that of the Nurses’ Health Study, Puett et al. (2011) investigated the 

effect of long-term PM2.5 exposure and mortality among men enrolled in the Health Professionals Follow-

Up Study cohort. Near null associations were observed for CHD mortality in this cohort. Hart et al. (2011) 

examined the association between residential exposure to PM2.5 and mortality among men in the U.S. 

trucking industry in the Trucking Industry Particle Study (TrIPS) and observed a modest positive 

association with cardiovascular mortality. 

Recent studies also indicate that the combination of cardiovascular disease and diabetes together has a 

greater mortality risk than cardiovascular mortality alone and that cardiovascular diseases such as heart 

failure or previous MI may increase the risk of PM2.5-related all-cause mortality (Ward-Caviness et al., 

2020; Malik et al., 2019). 
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Metabolic Effects 

Positive associations between long-term exposure to PM2.5 and diabetes-related mortality were 

observed in well-established cohorts in the U.S. and Canada. Recent analyses from these two well-

established cohorts (the ACS and CanCHEC cohorts) have included this outcome. Pope et al. (2014), Turner 

et al. (2016), and Jerrett et al. (2016) all used the extended follow-up period of the ACS (1982−2004) to 

examine the associations between long-term PM2.5 exposure and mortality due to diabetes. Pope et al. 

(2014) and Turner et al. (2016) assigned exposure using an LUR-BME model and observed positive 

associations with deaths due to diabetes. Jerrett et al. (2016) assigned PM2.5 exposure using six different 

methods and observed positive associations with diabetes mortality for each one, though the precision of 

the association varied across exposure assessment methods. The most precise estimate was observed for 

the monitor-LUR hybrid model (HR: 1.09 [95% CI: 1.03, 1.17]), and was similar in magnitude to the 

associations observed by Pope et al. (2014) and Turner et al. (2016).  

A recent series of studies conducted in Canada linked census data with data from the Canadian Mortality 

Database to create the Canadian Census Health and Environment Cohort (CanCHEC) and evaluated the 

relationship between long-term PM2.5 exposure and metabolic disease mortality. These studies either 

examined deaths due to diabetes or the combination of circulatory disease and diabetes in their 

evaluation of metabolic disease. The authors observed positive associations between diabetes mortality 

and long-term PM2.5 exposure, with similar estimates for satellite-derived estimates and ground monitor 

estimates (Crouse et al., 2016; Crouse et al., 2015; Brook et al., 2013a). The hazard ratios remained 

positive but were less consistent in magnitude for circulatory disease and diabetes deaths combined 

(Weichenthal et al., 2016; Crouse et al., 2015). Pinault et al. (2016) linked a subset of participants from 

the CanCHEC cohort to the Canadian Community Health Survey, which allowed them to include an 

expanded set of individual-level covariates in their analyses. Among the nearly 300,000 participants 

included in the study, the authors observed positive associations with combined circulatory and diabetes 

mortality (HR: 1.21 [95% CI: 1.10, 1.33]) similar in magnitude to those observed for diabetes mortality in 

the larger cohort (Crouse et al., 2016; Crouse et al., 2015).  

The mortality findings are supported by epidemiologic and experimental studies reporting effects on 

glucose and insulin homeostasis, as well as other indicators of metabolic function (e.g., inflammation and 

liver function). Findings from epidemiologic studies of metabolic disease were not entirely consistent and 

consideration of copollutant confounding was limited; however, some well-conducted studies reported 

positive associations of long-term exposure to PM2.5 with metabolic syndrome and its components (e.g., 

increased blood glucose, insulin resistance, and dyslipidemia) and the incidence of diabetes (U.S. EPA, 

2019). 

A recent study from Fresno, California suggests that both short- and longer-term estimated individual-

level outdoor residential exposures to several traffic-related air pollutants (4-, 5-, and 6-ring polycyclic 

aromatic hydrocarbon compounds (PAH456), NO2, elemental carbon, and fine particulate matter (PM2.5), 

are associated with biomarkers of risk for metabolic syndrome and oxidative stress in children (Mann et 

al., 2021). 
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Nervous System Effects 

There is evidence from animal toxicological studies demonstrating a link between long-term PM2.5 

exposure-mediated activation of the SNS and downstream cardiovascular effects. In addition, evidence 

for neuroinflammation and downstream consequences is well substantiated and coherent across 

experimental animal and epidemiologic studies. Specifically, toxicological studies in adult animals 

demonstrate neuroinflammation, neurodegeneration, indicators of Alzheimer’s disease, impaired 

learning and memory, and altered behavior. Epidemiologic studies provide support, reporting changes in 

brain morphology (i.e., neurodegeneration), cognitive decrements, and dementia in adult populations 

(U.S. EPA, 2019). 

Rhew et al. (2021) studied North Carolina (NC) residents in the Study group of elevated air particulate 

matter (87 zip codes with PM2.5≥10 μg/m3) and compared them to the residents in the Control group 

with low levels of air particulate matter (81 zip codes with PM2.5≤7.61 μg/m3), and were found to have 

higher age-adjusted rates of mortality and hospital admissions for AD, non-AD dementia, and PD, 

including a most pronounced increase in AD mortality (323/100,000 vs. 257/100,000, respectively). After 

adjustment for multiple co-factors, the risk of death (odds ratio, or OR) from AD in the Study group (OR = 

1.35, 95%CI[1.24–1.48]) was significantly higher than ORs of non-AD dementia or PD (OR = 0.97, 

95%CI[0.90–1.04] and OR = 1.13, 95%CI[0.92–1.31]). The OR of hospital admissions was significantly 

increased only for AD as a primary case of hospitalization (OR = 1.54, 95%CI[1.31–1.82]). NC residents 

aged 65+ with long-term exposures to ambient PM2.5 levels exceeding the WHO standard had 

significantly increased risks of death and hospital admissions for AD. The effects for non-AD dementia and 

PD were less pronounced. 

Burnour et al. (2021) assessed associations between annual residential PM2.5 exposure and white matter 

microstructure health in a US sample of children 9 to 10 years of age and to examine whether associations 

are specific to certain white matter pathways or vary across neuroimaging diffusion markers reflective of 

intracellular and extracellular microstructural processes. In a study population of 7602 children (mean 

[SD] age, 119.1 [7.42] months; 3955 [52.0%] female; 160 [ 21.%] Asian, 1025 [13.5%] Black, 1616 [21.3%] 

Hispanic, 4025 [52.9%] White, and 774 [10.2%] other [identified by parents as American Indian/Native 

American or Alaska Native; Native Hawaiian, Guamanian, Samoan, other Pacific Islander; Asian Indian, 

Chinese, Filipino, Japanese, Korean, Vietnamese, or other Asian; or other race]), associations were seen 

between annual ambient PM2.5 and hemispheric differences in white matter microstructure. 

Hemisphere-stratified models revealed significant associations between PM2.5 exposure and restricted 

isotropic intracellular diffusion in the left cingulum, in the left superior longitudinal fasciculus, and 

bilaterally in the fornix and uncinate fasciculus. In tracts with strong positive associations, a PM2.5 

increase from 8 to 12 μg/m3 was associated with increases of 2.16% (95% CI, 0.49%-3.84%) in the left 

cingulum, 1.95% (95% CI, 0.43%-3.47%) in the left uncinate, and 1.68% (95% CI, 0.01%-3.34%) in the right 

uncinate. Widespread negative associations were observed between PM2.5 and mean diffusivity.  

A recent study evaluated whether smaller volumes of brain structures implicated in late-life depression 

mediate associations between ambient air pollution exposure and changes in depressive symptoms. This 

prospective study included 764 community-dwelling older women (aged 81.6 ± 3.6 in 2008-2010) from 

the Women's Health Initiative Memory Study (WHIMS) Magnetic Resonance Imaging study (WHIMS-MRI; 

2005-06) and WHIMS-Epidemiology of Cognitive Health Outcomes (WHIMS-ECHO; 2008-16). Three-year 

average annual mean concentrations (scaled by interquartile range [IQR]) of ambient PM2.5 (in μg/m3; 
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IQR = 3.14 μg/m3) and NO2 (in ppb; IQR = 7.80 ppb) before WHIMS-MRI were estimated at participants' 

addresses via spatiotemporal models. Mediators included structural brain MRI-derived grey matter 

volumes of the prefrontal cortex and structures of the limbic-cortical-striatal-pallidal-thalamic circuit. 

Depressive symptoms were assessed annually by the 15-item Geriatric Depression Scale. Structural 

equation models were constructed to estimate associations between exposure, structural brain volumes, 

and depressive symptoms. Increased exposures (by each IQR) were associated with greater annual 

increases in depressive symptoms (βPM2.5 = 0.022; 95% Confidence Interval (CI) = 0.003, 0.042; βNO2 = 

0.019; 95% CI = 0.001, 0.037). The smaller volume of prefrontal cortex associated with exposures partially 

mediated the associations of increased depressive symptoms with NO2 (8%) and PM2.5 (13%), and smaller 

insula volume associated with NO2 contributed modestly (13%) to the subsequent increase in depressive 

symptoms (Petkus et al., 2022). In another study Younan et al. (2022) studied a cohort of 2,232 women 

residing in the 48 contiguous US states that were recruited from more than 40 study sites located in 24 

states and Washington, DC from the Women's Health Initiative (WHI) Memory Study (WHIMS)-

Epidemiology of Cognitive Health Outcomes (WHIMS-ECHO) study. They were predominantly non-

Hispanic White women and were dementia free at baseline in 2008 to 2012. They used regionalized 

universal kriging models to estimate annual concentrations (1996 to 2012) of fine particulate matter 

(PM2.5) and nitrogen dioxide (NO2) at residential locations.  They found that greater improvement in long-

term air quality in late life was associated with slower cognitive declines in older women. Alishire (2021) 

and Chen et al. (2021) showed that education levels and diet can impact the amount of cognitive decline 

associated with PM2.5 exposure. 

In a study from San Diego, looking at Hispanics/Latinos, llango et al. (2021) found that for every 10 μg/m3 

increase in PM2.5, verbal fluency worsened (β: -0.21 [95%CI: -0.68, 0.25]). Petkus et al. (2021) also showed 

that exposure to PM2.5 and NO2 are associated with patterns of cognitive performance characterized by 

worse verbal episodic memory relative to performance in other domains. 

Hajat et al. (2019) examined the association of long-term air pollutants with three urinary catecholamines: 

dopamine (DA), epinephrine (EPI), and norepinephrine (NE). They found an association between EPI and 

long-term concentrations of PM2.5 and NOx and an association between DA and long-term 

ambient PM2.5. These novel findings provide modest support for the hypothesis that air pollutant 

exposures are related to sympathetic nervous system activation. 

Reproductive and Developmental Effects 

Male Reproduction 

Effects of PM2.5 exposure on sperm have been studied in both the animal toxicological and the 

epidemiologic literature. The strongest effects in the epidemiologic literature come from studies of PM2.5 

associated with impaired sperm motility. The toxicological literature also shows PM2.5-dependent effects 

on sperm, including impaired spermatogenesis and spermiation. Other studies from epidemiologic 

literature on sperm morphology have shown inconsistent results (U.S. EPA, 2019).  

In the studies of sperm parameters, there is some evidence for decreased motility (Hammoud et al., 2009), 

including after adjustment for some copollutants [i.e., NOX, CO; Radwan et al. (2015)]. Evidence for 

association with abnormal morphology is inconsistent, with one study finding higher percent abnormal 

sperm with higher PM2.5 levels (Radwan et al., 2015) and a U.S. study reporting no evidence of 

associations between PM2.5 exposure and sperm morphology (Hansen et al., 2010). Among participants 
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in the National Social Life, Health, and Aging Project (NSHAP), Tallon et al. (2017) observed positive 

associations between exposure to annual PM2.5 concentrations and erectile dysfunction in men aged 

57−85 years (OR: 1.26 [95% CI: 0.81, 1.96]).
 
Effect estimates were similar in magnitude and precision when 

PM2.5 concentrations were averaged over 1, 2, 3, 4, 5, 6, or 7 years. In summary, there are some 

associations between PM2.5 exposure and some sperm parameters, although the number of studies is 

limited. 

In recent work, spermatogenesis was affected in adult animals after prenatal and/or early postnatal 

exposure of mice to PM2.5 (ambient air vs. filtered air) from high traffic areas of São Paulo, Brazil. Pires et 

al. (2011) assessed germ cell count, rates of proliferation and apoptosis, spermatid retention, and 

spermatogenic cycle timing. When compared to any other single exposure or the control animals, pre-and 

postnatal exposure caused significantly higher spermatid head retention at stages VIII−XII, a marker of 

defective spermiation (p = 0.004). No significant changes were detected in Leydig cell, Sertoli cell, 

spermatogonia, spermatocyte, or round spermatid numbers, or germ cell proliferation, apoptosis, or 

frequency of spermatogenic stages.  

Female Reproduction 

Studies of female reproduction in association with PM2.5 exposure include examinations of estrus, 

ovulation, reproduction, and fertility. In rodents, ovulation and estrus are affected by PM2.5 exposure. In 

the epidemiologic literature, results on human fertility and fecundity in association with PM2.5 exposure 

is limited, but evidence from in vitro fertilization (IVF) shows a modest association of PM2.5 

concentrations with decreased odds of becoming pregnant. The toxicological evidence provides biological 

plausibility to these outcomes and shows multiple sensitive windows for PM exposure’s effects (U.S. EPA, 

2019).  

Several recent epidemiologic studies examined the association between exposure to air pollutants and 

the reproductive function or fertility. Gametes (i.e., ova and sperm) may receive higher exposures while 

outside of the human body, as occurs with assisted reproduction. A recent study estimated daily 

concentrations of criteria pollutants at residential addresses of women undergoing their first IVF cycle and 

at their IVF labs from 2000 to 2007 in the northeastern U.S. (Legro et al., 2010). Increasing PM2.5 

concentration estimated at the patient’s address during ovulation induction (short-term exposure, ~12 

days) was associated with a decreased odds of achieving pregnancy (determined by serum pregnancy test; 

OR: 0.90 [95% CI: 0.82, 0.99]) or an intrauterine pregnancy (determined by ultrasound; OR: 0.90 [95% CI: 

0.82, 0.99]). These authors observed generally null associations with odds of a live birth after pregnancy 

was established when PM2.5 concentrations were averaged over several exposure periods during 

pregnancy. The results of this study indicate that short-term PM2.5 exposure during ovulation was 

detrimental and reduced the likelihood of becoming pregnant. Among the general population in the Czech 

Republic, increased PM2.5 exposure in the 30 days before initiation of unprotected intercourse also was 

associated with reduced fecundability [fecundability ratio: 0.93 (95% CI: 0.88, 0.98); Slama et al. (2013)]. 

In an analysis of the Nurses’ Health Study II, Mahalingaiah et al. (2016) observed null associations with 

infertility and long-term PM2.5 exposure. They also found no evidence of association with endometriosis, 

a condition potentially linked to infertility [i.e., attempting to get pregnant for at least one year without 

success; Mahalingaiah et al. (2014)]. A cross-sectional study in Spain also reported null associations with 

fertility rates based on the number of live births per 1,000 women aged 15−44 years (Nieuwenhuijsen et 

al., 2014), while a study of almost 2,000 couples in the Czech Republic found increased PM2.5 exposure 
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in the 60 days before initiation of unprotected intercourse was associated with reduced fecundity (Slama 

et al., 2013). Slama et al. (2013) also examined exposure in the 30 days post-conception as a negative 

control and observed no evidence of association between PM2.5 and fecundity in this period, providing 

greater certainty for the observed effect of PM2.5 exposure on fecundity in their study. 

Examination of a cohort from Orange and Los Angeles counties in California revealed that the direction of 

the association between a composite outcome of gestational hypertensive disorders and PM2.5 changed 

based on how concentrations were determined, either using the CALINE4 model (positive association; OR: 

1.47 [95% CI: 1.24, 1.68]) or the nearest monitor [negative association; OR: 0.90 (95% CI: 0.53, 1.54); Wu 

et al. (2009) and Wu et al. (2011)]. A cohort study conducted across the U.S. reported no evidence of 

association with preeclampsia for women with or without asthma (Mendola et al., 2016b). A study of 

around 3,500 women in Washington State observed no associations between preeclampsia and exposure 

to PM2.5 in the 7 months following conception (Rudra et al., 2011). While a study of a larger cohort from 

Jacksonville, FL, using monitors within 20 km for assignment and with similar average PM2.5 

concentrations, reported positive odds ratios with any hypertensive disorder and PM2.5 exposure in the 

1st and 2nd trimesters [OR: 1.09 (95% CI: 0.99, 1.20); OR: 1.24 (95% CI: 1.11, 1.39), respectively; Xu et al. 

(2014)]. Two meta-analyses have estimated positive odds ratios (ORs: 1.15−1.47) for PM2.5 and 

preeclampsia, however both studies had large heterogeneity scores, and therefore a combined effect may 

be inappropriate (Hu et al., 2014; Pedersen et al., 2014).  

Several studies evaluated the association between short-and long-term PM2.5 exposure and gestational 

hypertension. Two long-term exposure studies of blood pressure reported inconsistent effects, with a 

Pittsburgh, PA study observing null associations (Lee et al., 2012b) and a Polish study reporting positive 

associations between 2nd trimester PM2.5 exposure and blood pressure measured in the 3rd trimester 

(Jedrychowski et al., 2012). In addition, a study that evaluated short-term PM2.5 exposure and blood 

pressure observed higher blood pressure associated with increased PM2.5 0−4 hours before delivery in 

women with gestational hypertension and preeclampsia, but not in normotensive women or women with 

chronic hypertension (Männistö et al., 2014).  

Many ofAll the recent studies of gestational diabetes (GDM) were conducted in areas with average PM2.5 

concentrations less than 12 μg/m3
 
and provide limited evidence for an association between PM2.5 

exposure and gestational diabetes. However, in a Southern California study where detailed clinical data 

were obtained for 395,927 pregnancies in southern California (2008-2018) from Kaiser Permanente 

Southern California (KPSC) electronic health records showed some association. GDM diagnosis was based 

on KPSC laboratory tests. Monthly average concentrations of fine particulate matter < 2.5 μm (PM2.5), 

<10 μm (PM10), nitrogen dioxide (NO2), and ozone (O3) were estimated using kriging interpolation of 

Environmental Protection Agency's routine monitoring station data, while PM2.5 constituents (i.e., 

sulfate, nitrate, ammonium, organic matter and black carbon) were estimated using a fine-resolution 

geoscience-derived model. This study found that exposure to a mixture of ambient PM2.5, PM10, NO2, 

and PM2.5 chemical constituents was associated with an increased risk of GDM. NO2 and black carbon 

PM2.5 contributed most to GDM risk. The risk of GDM associated with air pollution exposure were 

significantly higher among Hispanic mothers, and overweight/obese mothers (Sun et al., 2022) 

In a nationwide cohort, Robledo et al. (2015) reported null associations with PM2.5 exposure in the 

preconception period (OR: 0.97 [95% CI: 0.94, 1.02]) and 1st trimester (OR: 0.98 [95% CI: 0.94, 1.03]). In a 

Florida-based study, Hu et al. (2015) observed similar results after adjusting for ozone for the 1st 
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trimester, and also observed increased odds of gestational diabetes with 2nd trimester exposures. Both 

studies were large, with hundreds of thousands of women in each. In a study of around 2,000 women that 

compared exposure assignment with monitor values to that with satellite-derived concentrations, Fleisch 

et al. (2014) observed positive associations with impaired glucose tolerance and PM2.5 exposure in the 

2nd trimester, but null associations with gestational diabetes. In a larger cohort using only satellite-

derived concentrations, Fleisch et al. (2016) again observed no evidence of an association between PM2.5 

in the 1st or 2nd trimesters and gestational diabetes.  

In other outcomes related to pregnancy, PM2.5 exposure has been associated with increased odds of high 

C-reactive protein (Lee et al., 2011b) and altered umbilical cord lymphocyte distributions (Herr et al., 

2010), both potentially linked to inflammatory mechanisms for PM, and decreased placental gene 

expression potentially related to neurodevelopment (Saenen et al., 2015). Recently, PM2.5 exposures 

have also been found to be associated with placental stress measures and intrauterine inflammation 

(Nachman et al., 2016; Saenen et al., 2016), along with fetal metabolic and fetal thyroid function (Janssen 

et al., 2016; Lavigne et al., 2016a).  

Past studies provided some evidence of changes in placental vascularity with PM2.5 exposure, including 

PM2.5-dependent decreased placental weight (GD 17) with decreased blood vessel diameter on the 

maternal side of the placenta and increased capillary surface area on the fetal side of the placenta (Veras 

et al., 2008). Recent studies continue to show effects on the placenta in response to PM2.5 exposure. 

Blum et al. (2017) exposed pregnant B6C3F1 hybrid mice to Sterling Forest PM2.5 CAPs 6 hours/day and 

found that placental weight was significantly decreased with 3rd trimester PM2.5 exposure and 

significantly increased with PM exposure over the entire pregnancy (p < 0.05); placental weight was not 

affected by 1st or 2nd trimester PM2.5 exposure. The effect of PM2.5 exposure on placental inflammation 

was investigated in rats following a 1-hour daily exposure to São Paulo PM2.5 CAPs before and during 

pregnancy (de Melo et al., 2015). Results indicated placental inflammation after PM exposure. More 

recent work has evaluated the effects of PM2.5 on the mouse umbilical cord structural anatomy, 

microscopic vascular morphology, and markers of oxidative stress (Veras et al., 2012).  

Birth outcomes 

Studies on fetal growth, birth weight, preterm birth, and preterm rupture of membranes show positive 

associations with PM2.5 exposure in some animal toxicological and epidemiologic studies (U.S. EPA, 2019).  

Many recent studies evaluate the association between PM2.5 exposure and birth weight, including studies 

of low birth weight (LBW) and birth weight as a continuous measure (Ouidar et al., 2021; Ha et al., 2017; 

Cândido da Silva et al., 2014; Dadvand et al., 2014; Ha et al., 2014; Harris et al., 2014; Hyder et al., 2014; 

Laurent et al., 2014; Dadvand et al., 2013b; Pedersen et al., 2013; Trasande et al., 2013; Ebisu and Bell, 

2012; Salihu et al., 2012; Morello-Frosch et al., 2010). But others report null or negative effect estimates 

(Ha et al., 2017; Lavigne et al., 2016b; Brown et al., 2015; Stieb et al., 2015; Fleischer, 2014; Fleischer et 

al., 2014; Gray et al., 2014; Vinikoor-Imler et al., 2014; Laurent et al., 2013; Madsen et al., 2010; Brauer et 

al., 2008; Parker and Woodruff, 2008). Similar results are reported for studies that examine change in the 

continuous measure of birth weight, with some reporting associations between PM2.5 exposure and 

decreases in birth weight (Erickson et al., 2016; Tu et al., 2016; Stieb et al., 2015; Gehring et al., 2014; 

Hyder et al., 2014; Pedersen et al., 2013; Kloog et al., 2012; Darrow et al., 2011; Gehring et al., 2011; Gray 

et al., 2011; Gray et al., 2010; Morello-Frosch et al., 2010), and others reporting null associations or 

showing increases in birth weight (Tu et al., 2016; Fleisch et al., 2015; Lakshmanan et al., 2015; Hannam 
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et al., 2014; Vinikoor-Imler et al., 2014; Laurent et al., 2013; Geer et al., 2012; Darrow et al., 2011; Gehring 

et al., 2011; Bell et al., 2010; Jedrychowski et al., 2010; Madsen et al., 2010; Slama et al., 2010; Parker and 

Woodruff, 2008).  

The number of studies evaluating the relationship between PM2.5 exposure and pre-term birth (PTB) has 

grown considerably in the last decade, and the majority of recent studies report positive associations 

between PM2.5 exposure and PTB, frequently for exposures averaged over the entire pregnancy period 

(Defranco et al., 2016; Hao et al., 2016; Laurent et al., 2016; Lavigne et al., 2016b; Mendola et al., 2016a; 

Pereira et al., 2015; Ha et al., 2014; Padula et al., 2014; Pereira et al., 2014a; Chang et al., 2013; Lee et al., 

2013; Kloog et al., 2012; Salihu et al., 2012; Warren et al., 2012; Gehring et al., 2011; Wilhelm et al., 2011; 

Wu et al., 2011; Wu et al., 2009; Brauer et al., 2008). However, several recent studies report null (Giorgis-

Allemand et al., 2017; Mendola et al., 2016a; Hannam et al., 2014; Hyder et al., 2014; Pereira et al., 2014a; 

Salihu et al., 2012; Gehring et al., 2011; Rudra et al., 2011; Darrow et al., 2009) or negative (Johnson et 

al., 2016; Mendola et al., 2016a; Stieb et al., 2015; Pereira et al., 2014a) effect estimates.  

Recent studies have evaluated the relationship between both short-and long-term PM2.5 exposure and 

premature rupture of the membranes (PROM). Effect estimates are inconsistent across recent studies of 

PROM for long-term PM2.5 exposure. An Australian cohort reported elevated ORs with exposure to PM2.5 

in the 2nd and 3rd trimesters (Pereira et al., 2014b). A U.S. cohort reported relative risks below the null 

for both PROM and preterm PROM (Wallace et al., 2016), and a small Rochester, NY cohort (n = 3,264) 

followed over multiple pregnancies reported null associations (Pereira et al., 2015). 

In studies of fetal mortality occurring after 20 weeks of gestation, recent studies generally report positive 

associations, although timing of exposure varies across studies (Defranco et al., 2015; Green et al., 2015; 

Faiz et al., 2012). Defranco et al. (2015) reported positive associations with high PM2.5 exposure (defined 

as above mean plus IQR) in entire pregnancy and 3rd trimester, but not 1st or 2nd trimesters. Green et al. 

(2015) observed positive associations with entire pregnancy exposures (OR: 1.03 [95% CI: 0.99, 1.06]), 

although these associations were attenuated after adjustment for NO2 (OR: 0.98 [95% CI: 0.93, 1.05]), and 

stratification by California air basin resulted in associations with higher magnitudes (e.g., Sacramento 

Valley OR: 1.16 [95% CI: 1.00, 1.35]; San Francisco Bay OR: 1.15 [95% CI: 0.97, 1.36]). In a New Jersey 

study, Faiz et al. (2012) observed positive associations in all trimesters, although slightly stronger ones in 

the 1st and 2nd trimesters. In a study of short-term exposures, Faiz et al. (2013) reported a positive 

association with stillbirth and PM2.5 exposure averaged over the 2 previous days, although associations 

were attenuated to the null after copollutant adjustment (i.e., NO2, SO2). Arroyo et al. (2016) also reported 

a positive association with short-term PM2.5 exposure in Gestation Week 31 and late fetal death (less 

than 24 hours after birth) (U.S. EPA, 2018).  

Two studies of post-neonatal infant mortality reported positive associations for all-cause mortality, 

respiratory related mortality, and sudden infant death syndrome [SIDS; Son et al. (2011) and Woodruff et 

al. (2008)]. In the U.S.-based study, the association for respiratory-related mortality (OR: 1.08 [95% CI: 

0.97, 1.20]) remained positive but was attenuated after adjusting for CO (OR: 1.04 [95% CI: 0.92, 1.17]) 

and other gaseous pollutants (i.e., SO2, and O3), while the association for SIDS moved away from the null 

after adjusting for CO in copollutant models (Woodruff et al., 2008). In a case-crossover study, Yorifuji et 

al. (2016) reported associations between same day PM2.5 and post-neonatal death and all-cause deaths, 

as well as deaths related to respiratory, SIDS, and birth defects. 
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There are a growing number of studies showing some association between autism and PM2.5 and NO2 

exposure as well. In Chun et al. (2019) meta-analysis of 25 studies, 13, 14, 12, and 7 studies investigated 

ASD in children associated with PM2.5, PM10, NO2, and ozone, respectively. The frequentist and Bayesian 

random effects models resulted in different statistical significance. For prenatal period, frequentist meta-

analysis returned significant pooled ORs with 95% confidence intervals, 1.06(1.01,1.11) for PM2.5 and 

1.02(1.01,1.04) for NO2, whereas Bayesian meta-analysis showed similar ORs with wider 95% posterior 

intervals, 1.06(1.00,1.13) for PM2.5 and 1.02(1.00,1.05) for NO2. Third trimester appeared to have higher 

pooled ORs for PM2.5, PM10, and ozone, but patterns in the time-varying associations over the trimester 

were inconsistent. 

In another meta-analysis Gruzieva et al., (2019) investigated associations between prenatal exposure to 

PM2.5 and DNA methylation in newborns and children. There is some evidence of several differentially 

methylated single cytosine-phosphate-guanine (CpG) sites and differentially methylated regions (DMRs) 

associated with prenatal PM exposure, with annotation to genes previously implicated in lung-related 

outcomes.  

The toxicological evidence gives biological plausibility to these outcomes and shows multiple sensitive 

windows for PM exposure’s effect on preterm birth and low birth weight (U.S. EPA, 2019). 

Cancer 

Past epidemiologic studies evaluating PM2.5 and lung cancer incidence or cancers of other organs and 

systems generally did not show evidence of an association. Previous toxicological studies did not focus on 

exposures to specific PM size fractions, but rather investigated the effects of exposures to total ambient 

PM, or other source-based PM such as wood smoke. Collectively, results of in vitro studies were consistent 

with the larger body of evidence demonstrating that ambient PM and PM from specific combustion 

sources are mutagenic and genotoxic. However, animal inhalation studies found no evidence of tumor 

formation in response to chronic exposures, except for one study demonstrating enhanced formation of 

urethane-induced tumors. In addition, a small number of studies provided preliminary evidence that PM 

exposure can lead to changes in methylation of DNA, which may also contribute to biological events 

related to cancer (U.S. EPA, 2019) 

Recent studies address several uncertainties and limitations with respect to the role of PM2.5 exposure in 

the development of cancer. Evidence from experimental and epidemiologic studies demonstrate that 

PM2.5 exposure can lead to a range of effects indicative of mutagenicity (Lemos et al., 2016; Traversi et 

al., 2014; de Rainho et al., 2013; Rainho et al., 2013; Lemos et al., 2012; Singla et al., 2012; Traversi et al., 

2011; Kawanaka et al., 2008; Traversi et al., 2008), genotoxicity, and carcinogenicity, as well as epigenetic 

effects (U.S. EPA, 2019). 

In vitro toxicological studies demonstrate that damage to DNA bases and DNA strands can occur after 

exposure to PM2.5 in these systems and that production of reactive oxygen species (ROS) may contribute 

to that damage. An animal inhalation study (Soberanes et al., 2012) and a controlled human exposure 

study (Liu et al., 2015) also provide evidence of oxidative DNA damage. These findings are supported by 

epidemiologic studies that demonstrate DNA damage in association with PM2.5 concentrations (Chu et 

al., 2015; Ma et al., 2015). In addition, epidemiologic studies indicate a larger percentage of B[a]P-like 

DNA adducts in people exposed to higher PM2.5 concentrations (Li et al., 2014; Rossner et al., 2013b).  
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An animal toxicological study involving inhalation of PM2.5 CAPs (Chicago) found promoter methylation 

of the tumor suppressor gene p16 and upregulation of methylation enzymes in lung tissue (Soberanes et 

al., 2012). An in vitro experiment in the same study found similar results, as well as evidence for oxidative 

stress contributing to the effects. Other evidence from animal toxicological studies includes methylation 

of p16 and the repetitive line element LINE-1 in blood and lung tissue in association with PM2.5 

concentrations in a field study conducted in China (Ding et al., 2016) and upregulation of noncoding mRNA 

in an in vitro study involving PM2.5 collected in Lebanon (Borgie et al., 2015b).  

Recent epidemiologic studies of ambient and personal PM2.5 concentrations generally reported some 

evidence of a change in DNA methylation. In studies examining both global methylation as well as 

methylation of specific genomic sites (i.e., CpG sites, LINE-1, Alu, SATα, and NBL2), there was evidence 

indicating hypomethylation in response to PM2.5 exposure (Panni et al., 2016; Guo et al., 2014; De Prins 

et al., 2013; Madrigano et al., 2011). However, there was also evidence of hypermethylation in some 

instances (Panni et al., 2016). A recent study in a cohort of mother-child pairs in Belgium also noted 

associations with PM2.5 concentrations and changes in global DNA methylation (Janssen et al., 2013). 

Collectively, studies of PM2.5 exposure and DNA methylation provide some evidence of epigenetic effects, 

but the broad number of biomarkers and measures of DNA methylation examined complicate the overall 

interpretation of results across studies. These cellular and molecular changes are supported by 

epidemiologic evidence demonstrating consistent positive associations between long-term PM2.5 

exposure and lung cancer mortality and incidence. 

Lung cancer 

There has been a dramatic increase in the number of studies that examined the relationship between 

long-term PM2.5 exposure and lung cancer mortality and incidence using both previously examined 

cohorts as well as new cohorts in the past decade. Collectively, these studies provide evidence of generally 

consistent, positive associations with both lung cancer mortality and incidence (U.S. EPA, 2019). These 

associations were observed across studies that adjusted for smoking status and exposure to secondhand 

smoke (SHS) as well as those studies that had no direct measures of smoking status or used proxy 

measures to adjust for smoking.  

In studies that conducted analyses on never smokers almost all the studies, except a few conducted in 

Canada (Tomczak et al., 2016; Hystad et al., 2013) provided evidence of consistent positive associations. 

The positive associations for lung cancer in never smokers were confirmed by Turner et al. (2011) in a 

study of only never smokers in the ACS-CPS II cohort. The limited number of studies that examined 

potential copollutant confounding reported that PM2.5-lung cancer mortality and incidence associations 

remained relatively unchanged, specifically for O3, with less evidence for other pollutants (U.S. EPA, 2019).  

In recent meta-analyses of PM2.5 and lung cancer risk Chen et al. (2015), Yang et al. (2015), Cui et al. 

(2014) and Hamra et al., 2014 found positive associations. Although the criteria for study inclusion varied 

across each of these meta-analyses they all reported evidence of a positive association between long-

term PM2.5 exposure and lung cancer risk.  

Liver Cancer  

Recent studies conducted in Taiwan (Pan et al., 2016) and Europe (Pedersen et al., 2017) have examined 

the relationship between long-term PM2.5 exposure and liver cancer incidence. Within the Risk Evaluation 

of Viral Load Elevation and Associated Liver Disease/Cancer-Hepatitis B Virus (REVEAL-HBV) cohort in 

Taiwan, Pan et al. (2016) examined long-term PM2.5 exposure based on 4-year avg concentrations and 
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liver cancer incidence on both the main islands and Penghu islets. Additionally, the authors examined 

whether there was evidence of a direct or indirect effect of long-term PM2.5 exposure on serum alanine 

transaminase (ALT) levels, which is a marker of chronic liver tissue inflammation, and subsequently liver 

cancer incidence. During the course of the study, new cases of liver cancer were identified during follow-

up by pathological examination. Between the two locations, the distribution of PM2.5 concentrations 

varied dramatically. Pan et al. (2016) reported an HR of 1.22 (95% CI: 1.02, 1.47) on the Penghu islets and 

HR of 1.21 (95% CI: 0.95, 1.52) on the main islands. In the mediation analysis, there was evidence of an 

indirect effect of long-term PM2.5 exposure on liver cancer incidence through elevated ALT levels, as well 

as some evidence of a potential direct effect. Focusing on the two cohorts conducted in Denmark and Italy 

that reported PM2.5 concentrations, the authors reported a positive association with new liver cancer 

cases diagnosed during follow-up (HR: 1.34 [95% CI: 0.76, 2.35]), but the 95% confidence intervals were 

large (Pedersen et al., 2017).  

Multiple Cancers  

Although most of the studies that examine long-term PM2.5 exposure and cancer focused on specific 

cancer types, a few studies examined a few different cancer types. In a study conducted in Hong Kong, 

Wong et al. (2016) examined mortality attributed to a variety of cancers. Within this study, PM2.5 

concentrations were much higher (mean = 33.7 μg/m
3
) than in the other studies evaluated in this section. 

Across mortality outcomes attributed to cancer types, the authors observed strong positive associations 

(i.e., in terms of magnitude and precision) for all malignant, all digestive organs, and female genital 

cancers with HRs ranging from 1.10 to 1.32. There was no evidence of an association for male genital, 

urinary, or lymphohematopoietic cancer mortality.  

Heck et al. (2013) and Lavigne et al. (2017) examined incident childhood cancers in California and Ontario, 

Canada, respectively. Heck et al. (2013) in a case-control study, examined associations between PM2.5 

exposure during the entire pregnancy and childhood cancer (ages <6 years). There was not clear evidence 

of an association between PM2.5 and cancer risk for any of the cancer sites except for retinoblastoma 

(OR: 1.33 [95% CI: 1.06, 1.67]; n = 87). Lavigne et al. (2017) also examined multiple childhood cancers, but 

included cancer diagnoses up to age 14 years. In addition to examining exposures during the entire 

pregnancy, the authors also examined trimester specific exposures as well as those during the first year 

of life. Focusing on cancers with greater than 200 cases during the study period (i.e., acute lymphoblastic 

leukemia, astrocytoma, and Wilms tumor) the authors reported evidence of a number of positive 

associations across trimesters, the entire pregnancy, and the first year of life for each of these cancers, 

but 95% confidence intervals were large for all except astrocytoma (HR: 1.80 [95% CI: 1.09, 2.92] for the 

1st trimester and HR: 1.68 [95% CI: 1.00, 2.89] for the entire pregnancy). These results are inconsistent 

with Heck et al. (2013), which also examined astrocytoma and found no evidence of an association with 

PM2.5 exposure during the entire pregnancy 

Mortality 

The 2019 PM ISA determination is that the relationship between long-term PM2.5 exposures and 

mortality is causal (U.S. EPA, 2019). Two seminal cohort studies, the American Cancer Society (ACS) and 

the Harvard Six Cities studies provided the strongest evidence for this conclusion (i.e., consistency across 

studies and among replication and reanalysis of the same cohort; study designs appropriate for causal 

inference); these were supported by evidence from other cohort studies conducted in North America and 
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Europe (U.S. EPA, 2019). Additional analyses of the Harvard Six Cities cohort demonstrated a reduction in 

mortality risk associated with decreases in PM2.5 concentrations (Laden et al., 2006). Similarly, Pope et 

al. (2009) reported that decreases in PM2.5 concentrations were associated with increases in life 

expectancy. Miller et al. (2007) showed there was the increased risk in death from cardiovascular disease 

among a cohort of postmenopausal women with no previous history of cardiovascular diseases. 

A number of recent cohort studies conducted in the U.S. and Canada have examined the relationship 

between long-term PM2.5 exposure and mortality using innovative and novel exposure assessment and 

statistical techniques in areas where annual average PM2.5 concentrations are relatively low (i.e., less 

than 12 μg/m3). In the U.S., Kloog et al. (2013) described a novel method of estimating temporally and 

spatially resolved PM2.5 concentrations by combining results of an LUR model with daily satellite-based 

observations of aerosol optical depth (AOD). Kloog et al. (2013) observed a positive association in the 365-

day moving avg of PM2.5 and cardiovascular and respiratory mortality (RR: 1.26 [95% CI: 1.22, 1.34]). 

Building on the innovative exposure assessment and statistical techniques introduced by Kloog et al. 

(2013), Shi et al. (2015) expanded the exposure assessment to include all of New England and used a 

model output that refined the spatial resolution to 1 × 1 km grid cells. These exposure data were linked 

to a population-based Medicare cohort, and the authors observed a relative risk of 1.04 (95% CI: 1.01, 

1.06) for the 365-day moving avg of PM2.5 and total (nonaccidental) mortality. This association persisted 

when the analysis was restricted to those with annual exposures <10 μg/m3 (RR: 1.05 [95% CI: 1.00, 1.09] 

for the 365-day moving avg of PM2.5). Finally, this research group applied the refined spatial resolution 

(i.e., 1 × 1 km grid cells) to all Medicare beneficiaries in the continental U.S. between 2000 and 2012 (Di 

et al., 2017c). In an open cohort of over 60 million people, 460 million person-years of follow-up, and 22 

million deaths, Di et al. (2017c) observed an HR of 1.041 (95% CI: 1.039, 1.042) for the relationship 

between PM2.5 and all-cause mortality. This association was robust in copollutant models with O3 and 

when the nearest monitor was used to assign exposure. When restricting the analysis to locations for 

which the annual PM2.5 concentration was <12 μg/m3, the authors observed a stronger relationship (HR: 

1.066 [95% CI: 1.063, 1.068]) (U.S. EPA, 2019).  

Additional cohort studies looked at the relationship between long-term PM2.5 exposure and mortality 

among older adults across a larger spatial extent, using more traditional exposure assessment and 

statistical techniques. Kioumourtzoglou et al. (2016) also used the Medicare cohort, but expanded from 

New England to include Medicare deaths in 207 cities across the U.S. from 2000−2010. These authors 

used fixed-site monitor data to calculate city-specific annual and 2-year avg PM2.5 concentrations. Using 

a Cox proportional hazard statistical model, Kioumourtzoglou et al. (2016) observed a 9% increase in the 

risk of total (nonaccidental) mortality (HR: 1.09 [95% CI: 1.05, 1.13]). In a similar analysis, Pun et al. (2017) 

evaluated Medicare deaths in the conterminous U.S. from 2000-2008. Pun et al. (2017) also used fixed-

site monitor data to estimate 12-to 60-month moving averages of PM2.5 concentrations that were 

centered by subtracting the monitor-specific mean PM2.5 concentration during the study period from the 

monthly PM2.5 concentration measured at that monitor. Pun et al. (2017) observed similar results for 

total (nonaccidental) mortality (HR: 1.10 [95% CI: 1.09, 1.10]) as Kioumourtzoglou et al. (2016). In 

Addition, Pun et al. (2017) reported higher HRs for cardiovascular, IHD, cerebrovascular, respiratory, and 

pneumonia mortality. For most causes of death, the HRs increased when the moving average for the 

exposure period increased from 12 months to 60 months. Wang et al. (2017b) used a similar exposure 

assessment protocol to examine mortality in seven southeastern states. These exposure data were linked 

to a population-based Medicare cohort and the authors observed a hazard ratio of 1.11 (95% CI: 1.10, 
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1.11) for the annual average of PM2.5 and total (nonaccidental) mortality. This association was stronger 

when the analyses were restricted to those with annual exposures <12 μg/m3 (RR: 1.18 [95% CI: 1.16, 

1.19]). In another nationwide cohort of older Americans, Thurston et al. (2016a) used census-tract 

estimates of monthly PM2.5 concentration from an LUR model to assign annual mean concentrations to 

participants in the NIH-AARP cohort study that died between 2000 and 2009. The authors observed 

positive associations with total (nonaccidental), CVD, and respiratory mortality, with the largest 

magnitude of effect observed with CVD mortality.  

A recent series of studies conducted in Canada linked census data with data from the Canadian Mortality 

Database to create the Canadian Census Health Environment Cohort (CanCHEC). The CanCHEC included 

adults (.25 years) who died between 1991 and 2001. Mean annual concentrations of PM2.5 were 

calculated from fixed-site monitors in 11 cities and assigned to 43% of the cohort. In addition to using 

fixed-site monitors to assign exposure, exposure was also assigned using PM2.5 predictions from satellite-

based observations (with a spatial resolution of 10 × 10 km). Crouse et al. (2012) developed Cox 

proportional hazards models to evaluate the relationship between long-term PM2.5 exposure and total 

(nonaccidental) and CVD (including IHD, CBVD, and circulatory) mortality. The authors observed positive 

associations between total (nonaccidental) and CVD mortality and long-term PM2.5 exposure, with similar 

estimates for satellite-based observations of AOD and fixed-site monitor concentrations. The strongest 

association was for IHD mortality (HR: 1.31 [95% CI: 1.27, 1.35]) and the weakest was for cerebrovascular 

mortality (HR: 1.04 [95% CI: 0.99, 1.10], see Figure 6-19).  

Using the same CanCHEC data and methods, Brook et al. (2013) evaluated the association between long-

term exposure to PM2.5 and mortality from diabetes; they observed a positive association similar in 

magnitude to the one observed for IHD mortality in the previous study (HR: 1.23 [95% CI: 1.18, 1.28]). 

Similarly, Chen et al. (2016) limited their analyses to cohort participants residing in Ontario who had 

experienced an acute myocardial infarction and observed positive associations with total (nonaccidental), 

CVD, and IHD deaths, as well as deaths due to subsequent acute myocardial infarctions (range of HRs: 

1.10−1.28). Crouse et al. (2015) extended the follow-up period to include 5 additional years (1991−2006) 

and evaluated several additional causes of death but otherwise used the same methods as those in Crouse 

et al. (2012). Positive associations were observed for total (nonaccidental) and cardiovascular mortality, 

with the strongest association observed between long-term exposure to PM2.5 and mortality due to 

diabetes (HR: 1.15 [95% CI; 1.11, 1.19]), followed by IHD (HR: 1.09 [95% CI: 1.07, 1.10]). The associations 

for cerebrovascular, respiratory and COPD mortality were just below the null. The general pattern and 

magnitude of these associations were generally unchanged in cumulative risk models that included O3 

and/or NO2. Weichenthal et al. (2016) evaluated the subset of the CanCHEC living within 5 km of a fixed-

site monitor (n = 193,300) for associations between long-term PM2.5 exposure and mortality. They 

assigned the average (1998−2009) PM2.5 concentration to each of the participants living within 5 km of 

each of 30 fixed-site monitors. In additional analyses, these authors observed positive associations 

between PM2.5 exposure and total (nonaccidental; HR: 1.05 [95% CI: 1.03, 1.09]) and respiratory mortality 

(HR: 1.08 [95% CI: 0.96, 1.21]), but the results for cardio-metabolic and IHD mortality were closer to the 

null value.  

Pinault et al. (2016) linked a subset of participants from the CanCHEC to the Canadian Community Health 

Survey, which allowed them to include an expanded set of individual-level covariates in their analyses. 

Among the nearly 300,000 participants included in the study, the authors observed positive associations 

with total (nonaccidental), circulatory, and respiratory mortality similar in magnitude to those observed 
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in the larger cohort (Crouse et al., 2012). In addition, Pinault et al. (2016) was able to make use of the 

individual-level covariate data to examine effect measure modification by age, sex, smoking, alcohol 

consumption, obesity, and fruit/vegetable consumption. In an attempt to validate the results observed in 

the CanCHEC, Villeneuve et al. (2015) examined the association of long-term PM2.5 exposure and 

mortality in a cohort of Canadian women originally enrolled in the Canadian National Breast Screening 

Study (CNBSS). Using similar exposure methods that relied on satellite-based estimates linked with the 

centroid of each 6-digit postal code, Villeneuve et al. (2015) observed positive associations, similar in 

magnitude to those observed in previous Canadian cohorts, for total (HR: 1.06 [95% CI: 1.02, 1.10]) and 

cardiovascular mortality (HR: 1.16 [95% CI: 1.07, 1.26]), although they did not observe a positive 

association for respiratory mortality.  

A study from Bennett et al., 2019, emphasized that long-term exposure in excess of very low levels (3 

µg/m3) can lower life expectancy for both men and women. In another study of heart failure patients, 

who were living in locations above and below the current annual PM2.5 standard of 12 µg/m3, researchers 

found an almost 1 year of life lost among those exposed to higher concentrations over the annual PM2.5 

standard. The authors reported that exposure to PM2.5 over the current annual standard is a “significant 

mortality risk.” (Ward-Caviness et al., 2020).  

Several recent U.S. cohort studies examined the association between long-term PM2.5 exposure and 

mortality in occupational cohorts. The California Teachers Study (Lipsett et al., 2011; Ostro et al., 2010) 

examined the association between PM2.5 measures at fixed-site monitors and mortality among current 

and former female public-school teachers. The authors observed positive associations between long-term 

PM2.5 exposure and IHD, cerebrovascular, cardiopulmonary, and respiratory mortality, with the strongest 

association observed with IHD (HR: 1.70 [95% CI: 1.51, 1.91]). Analyses restricted to postmenopausal 

women yielded results similar to those for all subjects. In a reanalysis of the cohort with refined exposure 

assessment, Ostro et al. (2015) used a chemical transport model to predict PM2.5 concentrations with a 

4 km spatial resolution, observing a pattern of results similar to those in the original analyses, although 

the magnitude of the risk estimates was smaller. Puett et al. (2009) examined the association between 

long-term PM2.5 exposure and total (nonaccidental) mortality among a cohort of female nurses in the 

Nurses’ Health Study from 13 states in the Northeast and Midwest from 1992 through 2002. The authors 

observed positive associations with total (nonaccidental) and CHD mortality, with the strongest 

association observed for fatal CHD events (HR: 1.42 [95% CI: 1.03−1.94]). Hart et al. (2015) expanded the 

Nurses’ Health Study to the full nationwide cohort and extended the years of follow-up through 2006. In 

the updated cohort, the average PM2.5 exposure over the previous 12 months was 12.0 μg/m3. The 

results for total (nonaccidental) mortality were similar in the nationwide cohort for the extended follow-

up period compared with the original results from the earlier follow-up period and more limited (i.e., 

smaller) spatial extent. The magnitude of the associations for long-term PM2.5 exposure and 

cardiovascular mortality among women (Hart et al., 2015; Lipsett et al., 2011; Ostro et al., 2010; Puett et 

al., 2009) was higher than those observed in many of the other North American cohorts of men or men 

and women combined, but similar to that observed by Miller et al. (2007), who also evaluated fatal CHD 

events among a cohort of women. Using a design similar to that of the Nurses’ Health Study, Puett et al. 

(2011) investigated the effect of long-term PM2.5 exposure and mortality among men enrolled in the 

Health Professionals Follow-up Study cohort. Near null associations were observed for both total 

(nonaccidental; HR: 0.94 [95% CI: 0.87, 1.02]) and CHD mortality (HR: 0.97 [95% CI: 0.83, 1.13]) in this 

cohort. In another occupational cohort, Hart et al. (2011) examined the association between residential 
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exposure to PM2.5 estimated from a single year of monitoring data (2000) and mortality among men in 

the U.S. trucking industry in the Trucking Industry Particle Study (TrIPS). Elevated risks of total 

(nonaccidental), lung cancer, and respiratory mortality were observed, with generally higher effects 

observed in subset analyses that excluded long-haul drivers.  

In a related study Son et al. (2021) evaluated residential greenness as an effect modifier of the association 

between long-term exposure to fine particles (PM2.5) and mortality. PM2.5 was positively associated with 

mortality risk. Hazard ratios (HRs) were 1.12 (95% confidence interval (CI) = 1.12 to 1.13) for North 

Carolina and 1.01 (95% CI = 1.00 to 1.01) for Michigan. HRs were higher for rural than urban areas. Within 

each category of urbanicity, HRs were generally higher in less green areas. For combined disparities, HRs 

were higher in low greenness or low SES areas, regardless of the other factor. HRs were lowest in high-

greenness and high-SES areas for both states (NC and MI). 

The results of these recent U.S. and Canadian cohort studies demonstrate a consistent, positive 

association between long-term PM2.5 exposure and mortality across various spatial extents, exposure 

assessment metrics, statistical techniques, and locations, including those where mean annual average 

concentrations are below 12 μg/m3.  

PM10-2.5 

Respiratory Effects 

A limited number of recent epidemiology studies expand the evidence base for decrements in lung 

function, the development of asthma, and respiratory infection in children as discussed below. 

Uncertainty regarding copollutant confounding and exposure measurement error results in an inability to 

rule out chance and confounding.  

Recent analyses of European birth cohorts have observed consistent associations between PM10−2.5 and 

an array of lung function metrics. In the PIAMA cohort, PM10−2.5 estimated at children's current addresses 

was associated with decreases in FEV1, FVC, and FEF25−75 measures collected at age 8 and 12 years (Gehring 

et al., 2015a). Similarly, in an ESCAPE project analysis of five European cohorts, PM10−2.5 estimates at 

both birth address and current address were negatively associated with FEV1 measured at ages 6 and 8 

years, but the effect was stronger when current address was used in the exposure assignment (Gehring 

et al., 2013). PM10−2.5 at current address was also associated with higher odds of FEV1 <85% of predicted 

values (OR: 1.81 [95% CI: 0.94, 3.47]), a clinically significant indicator of impaired lung function.  

Cross-sectional studies of school children in 24 Taiwanese provinces (Chen et al., 2015a) and 9−10-year-

olds participating in the Child Heart and Health Study in England (Barone-Adesi et al., 2015) provided 

inconsistent evidence of an association between PM10−2.5 and lung function. While Chen et al. (2015a) 

reported reductions of 102 mL (95% CI: 16, 189 mL) in FEV1 and 121 mL (95% CI: 15, 227 mL) in FVC per 5-

μg/m3
 
increase in PM10−2.5 over the past 2 months, Barone-Adesi et al. (2015) did not observe any 

associations between annual PM10−2.5 exposure and the same lung function metrics. Additionally, it is 

unclear whether Chen et al. (2015a) estimated PM10−2.5 using collocated PM10 and PM2.5 monitors.  

In addition to studies conducted among children, one epidemiologic study evaluated the effects of long-

term exposure to PM10−2.5 on pulmonary function in adults. Results for the various indices of pulmonary 

function were inconsistent among adults participating in the ESCAPE project (Adam et al., 2015). PM10−2.5 
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was associated with decrements in FEV1 and FVC in a cross-sectional analysis, but an increase in FEV1 in 

longitudinal analyses. Due to the strengths of a longitudinal study design compared to a cross-sectional 

design, it's possible that the negative association may have been the result of unmeasured confounding 

in the cross-sectional analysis. 

A few recent studies report associations between PM10−2.5 and asthma incidence. In the PIAMA cohort 

in the Netherlands (Gehring et al., 2015a) and a pooled analysis of four European birth cohorts (Gehring 

et al., 2015b), asthma incidence was associated with PM10−2.5 concentrations outside birth residences. 

The associations were attenuated, but still positive when PM10−2.5 concentrations were assigned at the 

address of the participant at the time of follow-up. This indicates the potential importance of early-life 

exposures.  

Studies examining asthma prevalence in children reported contrasting evidence. The Gehring et al. 

(2015b) pooled analysis, discussed above, observed inconsistent evidence of an association across 

cohorts, and reported a null association in a meta-analysis combining results from all cohorts. Another 

ESCAPE project analysis of five European birth cohorts estimated PM10−2.5 at participants’ birth addresses 

and addresses at age 4 and 8 years (Mölter et al., 2014). Birth and current address PM10−2.5 were not 

associated with higher odds of prevalent asthma at age 4 years. However, PM10−2.5 estimated at both 

birth and current address was associated with an increase in odds of asthma by age 8 years. Contrary to 

the results for asthma incidence, the association was higher in magnitude and more precise when asthma 

prevalence was related to current address PM10−2.5 concentrations (OR: 1.16 [95% CI: 0.93, 1.44]) rather 

than birth address exposure (1.10 [0.72, 1.69]). 

In addition to studies conducted among children, one epidemiologic study evaluated the effects of long-

term PM10−2.5 exposure in adults. An ESCAPE project analysis also examined associations between 

PM10−2.5 and incident asthma (Jacquemin et al., 2015). In a meta-analysis of all cohorts, annual PM10−2.5 

was not associated with higher odds of incident asthma (OR: 0.99 [95% CI: 0.87, 1.14]). 

Recently, an ESCAPE project study examined respiratory infections in relation to PM10−2.5 (MacIntyre et 

al., 2014b). PM10−2.5 estimated at birth residence was associated with an imprecise increase in odds of 

pneumonia in the first 36 months of life (OR: 1.24 [95% CI: 1.03, 1.5] per 5-μg/m3
 
increase) but was not 

associated with increased odds of otitis media or croup. A sensitivity analysis looking at alternative 

outcome windows showed the strongest association between long-term PM10−2.5 and pneumonia 

diagnosed in the first year of life (OR: 1.46 [95% CI: 1.11, 1.92]). The association between PM10−2.5 and 

pneumonia at 36 months was attenuated, but still positive in a two-pollutant model adjusting for NO2 

(1.13 [0.72, 1.76]; r = 0.34−0.93). 

An animal toxicological study examined the potential for inhalation of PM10−2.5 to affect the respiratory 

system and found upregulation of the RAS and a dampening of oxidative stress and inflammation in the 

lung (Aztatzi-Aguilar et al., 2015). Several animal toxicological studies involving noninhalation routes of 

exposure found allergic inflammation and airway remodeling, which provides biological plausibility for the 

development of asthma (Liu et al., 2014; He et al., 2013a; He et al., 2013b). 

Cardiovascular Effects 

The evidence relating long-term exposure to PM10−2.5 to cardiovascular mortality remains limited. 

Overall, there is no consistent pattern of associations for cardiovascular mortality (U.S. EPA, 2019). In the 
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instances where positive associations were observed for long-term PM10−2.5 exposure and mortality, and 

PM2.5 copollutant model results were reported, the PM10−2.5 effect estimates were often attenuated 

but still positive after adjusting for PM2.5. The epidemiologic studies examining the relationship between 

PM10−2.5 and other cardiovascular outcomes including myocardial infarction (MI) and stroke, 

atherosclerosis, venous thromboembolism (VTE), and blood pressure has grown (U.S. EPA, 2019). Some 

studies report positive associations with these outcomes. Specifically, single pollutant associations of 

long-term exposure to PM10−2.5 with ischemic heart disease (IHD) were observed in three studies (Hart 

et al., 2015b; Cesaroni et al., 2014; Tonne et al. (2015)] while no association was observed in another 

study after adjusting for PM2.5 in copollutant models (Puett et al., 2011). After adjusting for noise, 

Hoffmann et al. (2015) reported an inverse association with IHD in another study. Evidence of an 

association between long-term exposure to PM10−2.5 and stroke was similarly inconsistent with a positive 

association observed one study (Hart et al., 2015b) and little evidence of an effect two others (Puett et 

al., 2011; Stafoggia et al., 2014). An association between long-term PM2.5 exposure and pulmonary 

embolism was reported (Pun et al., 2015). An inconsistent pattern of results relating to the effect of 

PM10−2.5 on increased blood pressure and hypertension was reported in a limited number of studies 

(Chen et al., 2015a; Fuks et al., 2014). To date the studies that have examined the relationship between 

long-term PM10−2.5 exposure and mortality have used the difference method to derive concentrations 

for PM10−2.5, contributing to the uncertainty associated with these effect estimates.  

Inflammation is an important component of the pathophysiological process that links air pollution and 

cardiovascular disease (CVD). A classical marker of inflammation-C-reactive protein (CRP) has been 

recognized as an independent predictor of CVD risk. Exposure to ambient particulate matter (PM) may 

cause systemic inflammatory response but its association with CRP has been inconsistently reported. Lui 

et al., (2019) published a meta-analysis comprised of data from 40 observational studies conducted on 

244,681 participants. These included 32 (27 PM2.5 studies and 13 PM10 studies) and 11 (9 PM2.5 studies 

and 5 PM10 studies) studies that investigated the associations of CRP with short-term and long-term 

exposure to particulate air pollution, respectively. A 10 μg/m3 increase in long-term exposure to 

PM2.5 and PM10 was associated with increases of 18.01% (95% CI: 5.96%, 30.06%) and 5.61% (95% CI: 

0.79%, 10.44%) in CRP level, respectively. The long-term exposure to particulate air pollution was strongly 

associated with CRP level. 

Davis et al. (2020) examined the association between ambient concentrations of PM10-2.5 and 

inflammatory and hemostatic makers that have been linked to CVD.  They report that long-term PM10-

2.5 exposure may be associated with changes in coagulation independently from PM2.5, and thus, 

contribute to CVD risk in midlife women. 

There are individual epidemiologic studies that report positive associations with cardiovascular morbidity 

and mortality outcomes, but the evidence was not entirely consistent (U.S. EPA, 2019). Associations are 

sometimes attenuated in copollutant models and there is uncertainty stemming from the use of the 

subtraction method to estimate exposure.  

Puett et al. (2009) examined the association between long-term PM10−2.5 exposure and CHD mortality 

among a cohort of female nurses in the Nurses’ Health Study from 13 states in the Northeast and Midwest 

from 1992 through 2002. Spatiotemporal models were used to assign exposure to PM2.5 and PM10 and 

the PM10−2.5 concentrations were derived via subtraction. The authors observed positive associations 

with CHD mortality, although the associations were attenuated to below the null value in copollutant 
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models that include PM2.5. Using a design like that of the Nurses’ Health Study, Puett et al. (2011) 

investigated the effect of long-term PM10−2.5 (derived by subtraction of PM2.5 from PM10) exposure and 

CHD mortality among men enrolled in the Health Professionals cohort. Near null associations were 

observed for CHD mortality in this cohort.  

A pooled-analysis of the European ESCAPE cohort combined data from 22 existing cohort studies and 

evaluated the association between long-term PM10−2.5 exposure and cardiovascular mortality (Beelen et 

al., 2014). The authors observed a near-null association between long-term PM10−2.5 exposure and 

cardiovascular mortality (Beelen et al., 2014). The strongest association was observed for the subset of 

cardiovascular deaths attributable to cerebrovascular disease (HR: 1.17 [95% CI: 0.90, 1.52]), although 

copollutant models with PM2.5 were not reported for this comparison. Using the same exposure models 

used for the pooled cohort study, Dehbi et al. (2016) assigned PM10−2.5 exposure to two British cohort 

studies that were pooled together to examine CVD mortality. The British cohorts included follow-up 

between 1989 and 2015, although PM10−2.5 exposure estimates were available for 2010−2011. The 

authors observed a negative association when exposure was considered on the continuous scale, but 

positive associations for each quartile when exposure was categorized. However, the confidence intervals 

were wide and overlapping for all of the results, and the inconsistency may indicate generally null results, 

but instability in the model. In a separate European cohort, Bentayeb et al. (2015) used the CHIMERE 

chemical transport model to estimate PM10 and PM2.5, and then subtracted to estimate long-term 

PM10−2.5 exposure. The authors observed positive association with cardiovascular mortality. 

Metabolic Effects 

A high-quality epidemiologic study reported an association between long-term PM10−2.5 exposure and 

incident diabetes (Puett et al., 2011). In addition, effects on glucose (Teichert et al., 2013) or insulin (Wolf 

et al., 2016) were observed in cross-sectional studies of glucose and insulin homeostasis conducted in 

European cohorts. Limited biological plausibility is derived from the potential for deposition of PM10−2.5 

to modulate the ANS, the immune system, or disrupt glucose, lipid, and insulin homeostasis (U.S. EPA, 

2019). 

Nervous System Effects 

Several recent epidemiologic studies report the association of long-term exposure to PM10−2.5 with 

cognitive and behavioral effects in adults, but not with neurodevelopmental effects in children. Among 

women enrolled in the NHS, Weuve et al. (2012) reported faster cognitive decline in association with 

increased PM10−2.5 exposure. The magnitude of the change between successive 2-year outcome 

measurement (β = −0.018 [95% CI: −0.035, −0.002]) persisted after adjustment for potential confounders 

(i.e., age, education, physical activity, alcohol consumption.). The correlation between long-term PM2.5 

and PM10−2.5 concentrations was low (spearman correlation 0.20). Notably, the association with 

cognitive decline remained after additional adjustment for cardiovascular risk factors and SES. In another 

analysis of the NHS cohort, Power et al. (2015) observed a small positive association between high anxiety 

and the annual average concentration of PM10−2.5 (OR: 1.03 [95% CI: 0.99, 1.06]). Associations generally 

weakened with shorter averaging times in this study. A large imprecise association between long-term 

exposure to PM10−2.5 and mild cognitive impairment (MCI) was observed in a cross-sectional analysis of 

the HNR study [OR: 1.69 (95% CI: 0.90, 3.18); Tzivian et al. (2016)]. The association was stronger when 
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MCI was defined to identify cases of amnestic MCI (i.e., objective impairment in at least one memory 

domain). 

In a prospective study of children born in Rome and followed through age 7 years when the WISC-III was 

administered to measure cognitive function, Porta et al. (2015) reported small (relative to the size of the 

confidence interval), imprecise associations between PM10−2.5 and decrement on FSIQ in fully adjusted 

models (β = −1.10 [95% CI: −2.80, 0.50]). A slightly larger decrease was observed on the Performance IQ 

subtest. Raz et al. (2015) reported little evidence association between PM10−2.5 and ASD in a case-control 

study nested within the NHS cohort (e.g., OR: 1.07 [95% CI: 0.92, 1.24] 3rd trimester exposure, which was 

the strongest association). Findings from the Guxens et al. (2014) analysis of six European cohorts did not 

support a strong association with reduced general cognition or global psychomotor development 

(coefficient: 0.59 [95% CI: −0.99, 2.17] and coefficient: -0.42 [95% CI: −1.28, 0.45], respectively). 

Reproductive and Developmental Effects 

Infant respiratory mortality and decreased birth weight have the strongest evidence, reporting positive 

associations. Birth weight is associated with PM10−2.5 exposure with reports of decreased birth weight 

with PM10−2.5 exposure and increased odds of having a low-birth-weight baby with PM10−2.5 exposure.  

Both a study in Seoul, South Korea and a study in Tokyo, Japan found increased infant mortality due to 

respiratory causes using coarse PM exposure from monitors (Yorifuji et al., 2016; Son et al., 2011). For 

exposures during the postnatal period, Peel et al. (2011) observed no associations between coarse PM 

and infant apnea and bradycardia. Salihu et al. (2012) observed elevated ORs for low birth weight, and 

Ebisu et al. (2016) observed small decreases in birth weight with increases in PM10−2.5, including with 

adjustment for PM2.5.  

Preterm birth is associated with increasing PM10−2.5 exposure as is infertility.  In a cross-sectional study 

in Barcelona, Spain, Nieuwenhuijsen et al. (2014) reported lower birth rates with increases in PM10−2.5 

from a land use regression model. In examinations of the Nurses’ Health Study, Mahalingaiah et al. (2014) 

and Mahalingaiah et al. (2016) observed increased incident infertility and reduced endometriosis 

associated with increased PM10−2.5 concentrations from a spatiotemporal model.  

Inconsistent evidence is seen with studies of birth defects and studies of preterm birth with the literature 

being comprised of studies with positive associations as well as null findings. A study of birth defects found 

both positive and negative associations with coarse PM exposure (Schembari et al., 2014).  

A Barcelona cohort study found positive associations with preeclampsia (Dadvand et al., 2013a). 

Cancer  

Cytogenetic effects, such as micronuclei formation and chromosomal aberrations, are biomarkers of 

genotoxicity (Demarini, 2013). Micronuclei are nuclei formed because of chromosomal damage, while 

chromosomal aberrations are modifications of the normal chromosome complement (Demetriou et al., 

2012). Epidemiologic studies provide supportive evidence of micronuclei formation in association with 

PM10−2.5 exposure (O'Callaghan-Gordo et al., 2015). 

Evidence that PM10−2.5 exposure induces mutagenicity, DNA damage, oxidative DNA damage, and 

oxidative stress is provided by a limited number of in vitro animal toxicological studies and a single 

controlled human exposure study (U.S. EPA, 2019). Liu et al. (2015) found a rapid, but transient increase, 
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which was not statistically significant, in a urine biomarker of oxidative DNA damage following an 

approximately 2-hour exposure of human subjects to PM10−2.5. The tissue source of this marker cannot 

be discerned so it is unclear where in the body the DNA damage occurred. Additionally, an epidemiologic 

study reported evidence of increased micronuclei formation in relation to PM10−2.5 exposure 

(O'Callaghan-Gordo et al., 2015). 

Overall, there is limited evidence of a positive association between long-term PM10−2.5 exposure and lung 

cancer incidence, with no studies examining lung cancer mortality (Raaschou-Nielsen et al., 2013 and 

Puett et al., 2014). A few recent studies have examined associations between long-term PM10−2.5 

exposure and cancer incidence and mortality beyond the respiratory system. This includes individual 

studies examining breast cancer (Hart et al., 2016) and liver cancer (Pedersen et al., 2017) that reported 

positive associations, (HR: 1.03 [95% CI: 0.96, 1.10]) and (HR ranging from 1.26−1.86 depending on the 

ESCAPE cohort), respectively, but with large 95% confidence intervals. 

Mortality 

The evidence from recent multicity studies of short-term PM2.5 exposures and mortality demonstrate 

consistent positive associations with total (nonaccidental) mortality, with increases ranging from 0.25% 

(Chen et al., 2011) to 1.70% (Pascal et al., 2014) at lags of 0 to 2 days in single-pollutant models. However, 

across studies different approaches have been employed to measure PM10−2.5 concentrations (i.e., 

directly measured from a dichotomous sampler, difference between PM10 and PM2.5 at collocated 

monitors, and difference of area-wide concentrations of PM10 and PM2.5), which have not been 

compared to determine if their spatial and temporal correlation are similar, contributing uncertainty to 

the comparison of results across studies. Recent studies expand the assessment of potential copollutant 

confounding of the PM10−2.5-mortality relationship and provide some evidence that PM10−2.5 

associations remain positive in copollutant models, but there is some evidence that associations are 

attenuated (U.S. EPA, 2019).  

In addition to examining potential copollutant confounding, a few studies also assessed whether statistical 

models adequately account for temporal trends and weather covariates. Initial evidence indicates that 

PM10−2.5 associations may be sensitive to model specification. An examination of whether associations 

vary by season and temperature provide some evidence that PM10−2.5-mortality associations are larger 

in magnitude during warmer temperatures and seasons, but this pattern was not evident across all 

studies. Overall, recent epidemiologic studies provide additional support of consistent positive 

associations between short-term PM10−2.5 exposure and total (nonaccidental) mortality, but there 

remains a large degree of uncertainty due to the various approaches used to measure PM10−2.5 

concentrations (U.S. EPA, 2019).  

Ultrafine Particles (UFP) 

Respiratory Effects 

Several recent studies have examined the effects of long-term UFP exposure on pulmonary oxidative 

stress and inflammation and results show injury, oxidative stress, DNA hypermethylation, and changes in 

the RAS, but no pulmonary inflammation (U.S. EPA, 2019).  Zhang et al. (2012) collected ambient UFP near 

a Los Angeles, CA freeway. Exposure of C57BL/6J mice to the re-aerosolized UFP for 10 weeks resulted in 
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increases in mRNA and protein levels of heme oxygenase-1, NADPH quinone oxidoreductase 1, γ-glutamyl 

cysteine ligase catalytic subunit, and γ-glutamyl cysteine synthetase modifier subunit in the lung (p < 0.05). 

These are Phase II regulated detoxifying enzymes and are important in defense against oxidative stress. 

Young mice (3 months) had a more robust increase in gene expression and protein levels than older mice 

(18 months). Zhang et al. (2012) also found evidence of upregulation of Phase II enzymes in specific brain 

regions and the liver. In contrast, Aztatzi-Aguilar et al. (2015) found decreased lung tissue heme 

oxygenase-1 activity in Sprague-Dawley rats following 8-weeks exposure to Mexico City UFP CAPs (p < 

0.05) and no change in γ-glutamyl cysteine ligase catalytic subunit was observed. Aztatzi-Aguilar et al. 

(2015) also found decreased protein levels of IL-6 in lung tissue (p < 0.05). Further, Tyler et al. (2016) 

exposed C57BL/7 and ApoE knockout mice to UFP generated from motor vehicle exhaust. A 30-day 

exposure resulted in no increase in inflammatory cells or cytokines in the BALF. Particle uptake into 

bronchial macrophages was increased in both C57BL/6 and ApoE knockout mice (p < 0.05). Effects were 

also seen in the hippocampus. Aztatzi-Aguilar et al. (2015) found that long-term UFP CAPs exposure had 

several effects on the RAS, including induced lung expression of the angiotensin 1 receptor gene, and 

increased angiotensin 1 receptor protein levels (p < 0.05). Protein levels and mRNA of angiotensin 

converting enzyme were not impacted. Components of the RAS play an important role in the pulmonary 

circulation. Overall, older and recent studies provide some limited evidence for pulmonary injury, DNA 

hypermethylation, and changes in the RAS, inconsistent evidence for pulmonary oxidative stress and no 

evidence for pulmonary inflammation. 

Cardiovascular Effects 

Studies have shown increased atherosclerotic plaque size in mice following long-term exposure to UFPs 

(Araujo et al., 2008; Aguilera et al., 2016). A small number of recent epidemiologic studies report positive 

associations between long-term exposure to UFPs and cIMT and markers of inflammation and coagulation 

(Viehmann et al.,2015; Aguilera et al., 2016). In addition, a single recent animal toxicological study 

reported evidence of impaired heart function, as well as changes in markers associated with systemic 

inflammation, oxidative stress, and the renin-angiotensin system following long-term UFP exposure 

(Aztatzi-Aguilar et al., 2015). However, the overall toxicological evidence base examining the effects of 

long-term UFP exposure on cardiovascular endpoints remains extremely limited, and thus, there is little 

biological plausibility for the effects observed in the epidemiologic studies mentioned above.  

Metabolic Effects 

In a recent longitudinal epidemiologic study, Lucht et al. (2018a) reported an increase in FBG (0.67 mg/dL 

0.10 1.24) and HbA1c (0.09% [95% CI: 0.07, 0.11] per IQR increase) in association with 91-day avg exposure 

to accumulation mode UFP (NC). In addition, a toxicological study (Li et al., 2013) evaluated the effects of 

long-term UFP in mice. This study investigated the effects of long-term UFP exposure in an Ldlr
−/− 

mouse 

model fed a high fat diet in the presence or absence of an apolipoprotein A-I mimetic peptide (D-4F). This 

genetic mouse model has a mutation in the low-density lipoprotein receptor and are prone to very high 

blood cholesterol levels when fed a high fat diet. While the investigators identified UFP effects such as 

increased triglyceride, decreased HDL, reduced HDL antioxidant index, increased oxidized lipid 

metabolites (HETEs and HODEs), increased serum amyloid A (SAA) and TNF-α, and increased area in 

atherosclerotic plaque lesions (all p < 0.05) that were improved by D-4F (a mimetic peptide of 

apolipoprotein A-I made of D-amino acids) administration, the authors did not include wild-type controls. 
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Furthermore, there are inherent differences in cholesterol metabolism between mouse and human that 

render the mouse somewhat resistant to the development of atherosclerotic plaques. Specifically, mice 

lack cholesterol ester transfer protein that shuttles cholesterol from HDL to LDL for reverse cholesterol 

transport; therefore, mice carry most of their cholesterol on HDL particles rather than, like human, on LDL 

particles (Getz and Reardon, 2012). 

Nervous System Effects 

Studies of long-term exposure of adult mice to UFP from traffic-dominated sources provide evidence of 

inflammation and oxidative stress in the whole brain, hippocampus, and cerebral cortex (Cacciottolo et 

al., 2017; Tyler et al., 2016; Zhang et al., 2012; Morgan et al., 2011; Kleinman et al., 2008). Astrocyte 

activation and altered glutamatergic functions were also seen in these studies. Neurodegeneration, as 

indicated by decreased neurite density and white matter, occurred in specific regions of the hippocampus 

in UFP-exposed mice (Cacciottolo et al., 2017). Many responses, including neurodegeneration, were 

greater in young compared with middle-aged mice. However, one of the measured behavioral effects was 

altered to a greater degree by UFP exposure in middle-aged mice compared with young mice (Cacciottolo 

et al., 2017). Pathologic changes characteristic of Alzheimer's disease (i.e., amyloid deposits and amyloid-

β oligomers in the cortex) were seen in a mouse model of Alzheimer’s disease, but not in wild type mice 

following exposure to UFP (Cacciottolo et al., 2017).  

Prenatal exposure to UFP resulted in altered behavioral indices in adult male, but not female, mice (Davis 

et al., 2013). Postnatal exposure to UFP CAPs led to developmental neurotoxicity in a group of studies 

from the same laboratory (Allen et al., 2017; Allen et al., 2014b; Allen et al., 2014a; Allen et al., 2013). 

Activation of microglia and astrocytes, indicative of inflammation and injury, respectively, was observed 

along with alterations in brain morphology and neurotransmitters, and changes in serum corticosterone 

and behavior. Some effects were sex-specific, notably the persistent ventriculomegaly found in male mice 

(Allen et al., 2017; Allen et al., 2014a). Long-term exposure to UFP was associated with effects on cognitive 

development in children (Sunyer et al., 2015). However, uncertainties remain because of inadequate 

assessment of potential copollutant confounding, the spatial variation in UFP concentrations, and 

exposure measurement error. 

Reproductive Effects 

Toxicological studies of male reproductive function show increased testosterone, increased testicular 

cholesterol, and increased activation of biomarkers on testicular cholesterol biosynthesis pathway with 

UFP exposure in male rodents. The epidemiologic literature for pregnancy and birth outcomes shows 

positive associations of UFP with preterm birth and low birth weight. In the UFP toxicological literature, 

neurodevelopmental outcomes are well studied and report neurological associations from multiple 

studies evaluating outcomes including increased impulsivity, ventriculomegaly, glial activation, and 

neurotransmitter changes with UFP exposure (U.S. EPA, 2019). 

Cancer 

Experimental studies are few and consist of a few controlled human exposure studies and in vitro animal 

toxicological studies. UFP exhibits two key characteristics of carcinogens (Smith et al., 2016) by 

demonstrating genotoxic effects and oxidative stress in experimental studies. While there is some 
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biological plausibility for exposure to UFP and cancer, there is a lack of epidemiologic evidence of cancer 

incidence or mortality. Additionally, there is uncertainty in the spatial variability of long-term UFP 

exposures, which is compounded by the relatively sparse UFP monitoring data in the U.S (U.S. EPA, 2019). 

Sensitive Populations for PM-Related Health Effects 

Certain populations may be more sensitive to the health effects of particulate air pollution, and evidence 

to assess susceptibility comes from epidemiological, controlled human exposure, and toxicological studies 

of PM2.5 and PM10 exposures. The U.S. EPA 2019 ISA for PM concluded that there is adequate evidence 

supporting increased susceptibility to the effects of PM among children (for respiratory effects) and 

nonwhite populations. There is limited evidence from stratified analyses to inform increased risk in 

children compared to adults. However, evidence from studies of pediatric asthma and impaired lung 

development provide strong and consistent evidence that effects are observed in children (U.S. EPA, 

2019). There is also evidence from multiple epidemiologic studies demonstrating higher PM2.5 exposure 

in nonwhite populations. Furthermore, there is consistent evidence from epidemiologic studies 

demonstrating increased risk for mortality and cardiovascular/respiratory morbidity in this group (U.S. 

EPA, 2019).  

There is suggestive evidence for those with pre-existing conditions of cardiovascular disease, respiratory 

illness, and obesity, individuals with certain genetic polymorphisms that control antioxidant response, 

regulate enzyme activity, or regulate procoagulants older adults (for cardiovascular effects), individuals 

with lower socioeconomic status and smokers. In addition, there is some limited but inadequate evidence 

that additional factors may increase a person’s susceptibility to PM health effects, including diabetes, age, 

gender, near road or urban residence, and diet. Table summarizes the U.S. EPA’s 2019 ISA assessment of 

susceptibility factors for particulate matter. 

TABLE I-68 

SUMMARY OF EVIDENCE FOR POPULATIONS POTENTIALLY AT INCREASED RISK OF PM2.5-

RELATED HEALTH EFFECTS. 

Assessment of Evidence Potential At Risk Factor 

Adequate Evidence Children (<18 years) 

Nonwhite populations 

Suggestive Evidence Pre-existing disease (cardiovascular diseases, 

respiratory illnesses, obesity 

Genetic factors 

Socioeconomic status (SES) 

Smoking  

Inadequate Evidence Diabetes  

Older adult  

Gender 

Near road urban residence 

Diet (Individuals with reduced fruit/vegetable intake, 

alcohol consumption, or elevated cholesterol)  

Adapted From (U.S. EPA 2019) Table 12-3 
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Summary - Particulate Matter Health Effects 

Several studies have found correlations between elevated ambient particulate matter levels and an 

increase in mortality rates, respiratory infections, number and severity of asthma attacks, COPD 

exacerbation, combined respiratory-diseases and number of hospital admissions in different parts of the 

United States and in various areas around the world. Higher levels of PM2.5 have also been related to 

increased mortality due to cardiovascular or respiratory diseases, hospital admissions for acute 

respiratory conditions, school absences, lost workdays, a decrease in respiratory function in children, and 

increased medication use in children and adults with asthma.   

Long-term exposure to PM has been found to be associated with reduced lung function growth in children, 

changes in lung development, development of asthma in children, and increased risk of cardiovascular 

diseases in adults.  In recent years, studies have reported an association between long-term exposure to 

PM2.5 and increased total mortality (reduction in life-span and increased mortality) from lung cancer. In 

a review article Ritz et al (2019) cited a study that showed that mortality rises approximately 7% for every 

incremental long-term exposure to 5 µg/m3 PM2.5 (95% confidence interval: [2; 13]). They also reported 

that high fine-dust exposure has also been linked to metabolic diseases. For example, in a meta-analysis 

of cohort studies, the incidence of type 2 diabetes mellitus was found to be associated with elevated fine 

dust concentrations, with a 25% relative risk increase [10; 43] for every 10 µg/m3 of PM2.5. 

The U.S. EPA, in its most recent review, has concluded that both short-term and long-term exposure to 

PM2.5 are causally related to cardiovascular effects and increased mortality risk. In addition, new 

evidence is suggestive of metabolic, nervous system, and reproductive and developmental effects for 

short-term and long-term exposure to PM2.5.   

There is also more mounting evidence that is suggesting that these associations are stronger at lower 

levels than previously reported. In a review article, Papadogeorgou et al (2019) looked at 26 papers that 

suggested this type of association between short- and long-term exposure to PM2.5 and cardio-

respiratory morbidity and mortality. Nonetheless, there are certain methodological and interpretational 

limitations specific to studies of low PM2.5 levels, and further methodological development is warranted. 

Young children, non-white populations, and to some degree people with pre-existing conditions of 

cardiovascular disease, respiratory illness, and obesity, individuals with certain genetic polymorphisms 

that control antioxidant response, regulate enzyme activity, or regulate procoagulants older adults (for 

cardiovascular effects), individuals with lower socioeconomic status and smokers, appear to be more 

susceptible to the effects of PM10 and PM2.5. 

ESTIMATES OF THE HEALTH BURDEN IMPACT OF OZONE 

AND PARTICULATE MATTER IN THE SOUTH COAST AIR 

BASIN 
The section below summarizes the most recent estimated health burden of ozone and particulate matter 

in the South Coast Air Basin (excerpted from Chapter 3 of the 2022 AQMP Socioeconomic Report). 

Table I-9 reports the health effect estimates for each health endpoint by pollutant. In total, it was 
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estimated that nearly 1,600 premature deaths will be avoided in 2032, and nearly 3,000 premature deaths 
avoided in 2037, or an average of about 1,500 avoided premature deaths per year due to improved air 
quality as a result of implementing the Revised Draft 2022 AQMP control measures. Figure I-4 shows that 
mortality risks will be reduced in each of the four counties, with the largest number of avoided premature 
deaths concentrated in the densely-populated Los Angeles County area. Morbidity incidence is also 
reduced as a result of the Plan. It is estimated that reductions in ozone and PM2.5 concentrations will 
result in about 350 fewer asthma-related emergency department visits annually.14 In addition, the number 
of hospital admissions from all endpoints considered (asthma, cardiovascular, respiratory, and ischemic 
stroke) are estimated to decrease by about 8,750 per year. 

Basin residents are also expected to benefit from the avoidance of large numbers of hospital admissions, 

emergency room visits, school and work loss days, as well as various respiratory and cardiovascular 

symptoms. The respiratory mortality effects related to long-term ozone exposure were estimated based 

on a national C-R function from Turner et al. (2016), and the adult all-cause mortality effects associated 

with long-term PM2.5 exposure were estimated based on pooling C-R functions estimated in Jerrett et al. 

(2005), Jerrett et al. (2013), and the kriging and land use regression results from Krewski et al. (2009). 

Details of these selected functions and the C-R functions used for morbidity effect estimates can be found 

in Appendix 3-B of the Socioeconomic Report. 

  

 
14 Full scale regional air quality modeling was conducted for 2032 and 2037, with the health benefits interpolated 

for all interim years. Based on the implementation schedule of control measures, staff conservatively assumes that 
2025 is the first year when health benefits associated with improved ozone and PM2.5 are expected. For the sake 
of simplicity, linear interpolations between 2024-2032 and 2032-2037. Staff is well aware of the complexity and 
non-linearity of ozone and PM2.5 chemistry. However, without full scale modeling and detailed control scenarios 
for in-between years, it is not feasible to estimate the progress for each year. 
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TABLE I-9 

HEALTH EFFECT ESTIMATES* 

  2032 2037 
Annual Average, 

2025-2037 

Premature Deaths Avoided, All Cause     

   Long-Term Ozone Exposure1 339 744 341 

   Long-Term PM2.5 Exposure 1,280 2,287 1,168 

Reduced Morbidity Incidence     

Long-Term Ozone Exposure    

Asthma, New Onset 4,506 9,501 4,445 

   Short-Term Ozone Exposure1    

Asthma Symptoms (Chest Tightness, Cough, 
Shortness of     Breath, and Wheeze) 

795,164 1,741,652 799,502 

Emergency Room Visits (ED), Asthma 286 649 293 

ED Visits, All Respiratory Minus Asthma 655 1,501 674 

HA, Asthma 8,244 18,292 8,343 

Minor Restricted Activity Days 318,008 710,412 322,945 

School Loss Days, All Cause 96,176 208,938 96,304 

Long-Term PM2.5 Exposure    

Asthma, New Onset 1,903 3,280 1,708 

HA, Alzheimer's Disease 131 239 120 

HA, Parkinson's Disease 54 100 50 

Incidence, Hay Fever/Rhinitis 9,024 15,726 8,141 

Incidence, Lung Cancer (non-fatal) 107 191 97 

   Short-Term PM2.5 Exposure    

Acute Myocardial Infarction, Nonfatal 18 35 17 

Asthma Symptoms, Albuterol use 316,362 554,968 286,250 

ED Visits, Asthma 66 117 60 

ED Visits, All Cardiac Outcomes 138 255 128 

ED Visits, All Respiratory Minus Asthma 325 582 297 

Emergency Hospitalizations (EHA), Asthma 3 6 3 

HA, All Cardiac Outcomes 47 87 43 

HA, All Respiratory 132 245 123 

Incidence, Ischemic Stroke 73 138 68 

Incidence, Out-of-Hospital Cardiac Arrest 13 23 12 

Minor Restricted Activity Days2 430,241 755,830 389,543 

Work Loss Days2 73,341 129,022 66,445 
* Each health effect represents the point estimate of a statistical distribution of potential outcomes. Please see Appendix 3-B 

where the 95-percent confidence intervals are reported. The study population of each C-R function utilized can be found in 
Appendix 3-B of the Socioeconomic Report. 

1 Health effects of ozone exposure are quantified for the summer planning period only (i.e., May 1 to September 30). There are 
potentially more premature mortalities and morbidity conditions avoided outside the ozone peak season.  

2 Expressed in person-days. Minor Restricted Activity Days (MRAD) refer to days when some normal activities are avoided due to 
illness. 
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It should be noted that the health effect estimation does not use a concentration threshold below which 

the affected population would stop benefiting from further reduced exposure to ambient air pollution. In 

the analysis, health benefits will continue to accrue due to reduced exposure at all levels of pollutant 

concentration, even at levels below the latest NAAQS.15 This practice was recommended by Industrial 

Economics, Inc. and based on the latest scientific evidence, including those summarized in the ISAs (U.S. 

EPA 2019; U.S. EPA 2020). It is also consistent with the current analytical approach adopted by the U.S. 

 
15 Note that the control scenario being analyzed here is based on the Revised Draft 2022 AQMP control strategies 

which are designed to bring the Basin into attainment of the federal ozone standards. Due to the nature of emissions 
and air quality dynamics, there are spatial variations of pollutant concentrations across the Basin (see Chapter 5 of 
the Revised Draft 2022 AQMP for detailed discussions). In the baseline scenario (without Revised Draft 2022 AQMP), 
there are certain areas in the Basin where the modeled pollutant concentrations are already below the federal 
standards; however, there are also many other areas with modeled pollutant concentrations still exceeding the 
standards by attainment deadlines. In the control scenario, pollutant concentrations in all areas are expected to fall 
below the standards, with some falling slightly below and others significantly below. By not employing a threshold 
in the analysis, public health benefits are being quantified for all reductions in pollutant concentrations between the 
baseline and the control scenarios that are attributable to the Revised Draft 2022 AQMP. 

FIGURE I-4 

SPATIAL DISTRIBUTION OF ESTIMATED PREMATURE DEATHS AVOIDED (YEAR 2037) 
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EPA in its regulatory impact analyses (U.S. EPA 2021).16 It should also be noted that long-term health 

effects related to ozone exposure are quantified for the entire year, while short-term health effects 

associated with ozone exposure are quantified for the summer planning period of May 1 to September 

30. The temporal differences between the long-term and short-term ozone health effects reflects the 

temporal scale for which the health effects were originally derived in the supporting epidemiological 

literature. There are potentially more premature mortalities and morbidity conditions avoided outside 

the peak ozone season. 

In terms of estimating health burdens of air pollution exposure, CARB has conducted analyses in the past 

estimating exposures and quantitative health effects from exposures to particulate matter as well as other 

pollutants.  A recent assessment focused on premature mortality and PM2.5, and estimated the deaths 

associated with exposures above 5.8 µg/m3, which is an estimate of background PM2.5 (California Air 

Resources Board 2010a).  The analysis used the U.S. EPA’s risk assessment methodology for calculating 

premature mortality and used ambient air quality measurements averaged over a three-year period of 

2006-2008.  An update to this analysis using ambient air quality data from 2009-2011 indicated that 

PM2.5-related premature deaths in California due to cardiopulmonary causes as 7,200 deaths per year 

with an uncertainty range of 5,600 – 8,700.  Estimates were also made for the California Air Basins.  For 

the South Coast Air Basin, the estimate was 4,000 cardiopulmonary deaths per year with an uncertainty 

range of 3,200–4,900.  These estimates were calculated using the associations of cardiopulmonary 

mortality and PM2.5 from the second exposure period from Krewski (Krewski et al. 2009). 

Another analysis of health impacts in the South Coast was conducted as part of the Socioeconomic Report 

for the 2016 AQMP. Table I-7 reports the health effect estimates for each health endpoint by pollutant. 

In total, it was estimated that more than 1,400 premature deaths will be avoided in 2023, and more than 

2,700 in 2031, or an average of about 1,500 avoided premature deaths per year, if air quality improves as 

estimated in the Final 2016 AQMP. Figure I-4 shows that mortality risks will be reduced in each of the four 

counties, with the largest number of avoided premature deaths concentrated in the densely populated 

Los Angeles County area. Morbidity incidence is also reduced because of the 2016 Plan. It is estimated 

that reductions in ozone and PM2.5 concentrations will result in about 2,500 fewer asthma-related 

emergency department visits. In addition, the number of hospital admissions from all endpoints 

considered (asthma, cardiovascular, respiratory, and ischemic stroke) are estimated to decrease by about 

700 per year on average.   

 
16 There was no threshold used in quantifying public health benefits of reduced ozone exposure in the 2021 

Regulatory Impact Analysis (RIA) of the Final Revised Cross-State Air Pollution Rule (CSAPR) Update for the 2008 
Ozone NAAQS.  



Appendix I: Health Effects 

I-123 

TABLE I-7  

HEALTH EFFECT ESTIMATES  

 

(Taken from Socioeconomic Report of the 2016 AQMP) 
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(Taken from Socioeconomic Report of the 2016 AQMP)  

FIGURE I-4 

SPATIAL DISTRIBUTION OF PREMATURE DEATHS AVOIDED (YEAR 2031) 

 

After health effects are quantified, they are then translated into dollar values using two types of valuation 

methodologies. Monetized benefits associated with avoided premature deaths are monetized based on a 

population’s willingness-to-pay (WTP) for a small reduction of mortality risk in a year and generally 

expressed as the “value of statistical life (VSL).” 

The total monetized benefits of avoided premature deaths were derived by multiplying the number of 

premature mortalities reduced by the VSL. For morbidity effects, WTP was the preferred valuation 

method, but in many cases when such estimates are not yet available or reliable, cost of illness (COI) 

avoided were used to monetize morbidity risk reductions. Avoided COI is conceptually regarded as a 

conservative estimate of monetized health benefits, as it only accounts for avoided resource costs 

including direct medical costs and indirect productivity losses, but generally cannot fully account for the 

benefits of preventing pain and suffering associated with health-related issues.  As shown in Table I-8, the 

overall quantifiable and monetized annual public health benefits are estimated to be $14.4 billion in 2023 

and $30.9 billion in 2031 with an average annual benefit of $16.5 billion. About 99 percent of these 

benefits are attributable to mortality-related benefits, among which the avoided premature deaths due 

to reduced long-term exposure to PM2.5 were estimated to account for over 95 percent of total 

monetized public health benefits. The estimates were based on the VSL of $9.0 million and the assumption 

that the WTP for mortality risk reductions will increase as per-capita income grows; specifically, a one 

percent increase in income was assumed to raise VSL by 1.1 percent (i.e., an income elasticity of 1.1) 

(Industrial Economics and Robinson 2016a). These values correspond to a present value of quantified 

benefits of $173.2 billion at a four percent discount rate or $246.1 billion at a one percent discount rate, 

cumulatively from 2017 to 2031.  
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TABLE I-8 

 MONETIZED PUBLIC HEALTH BENEFITS (BILLIONS OF 2015 DOLLARS) 

 

(Taken from Socioeconomic Report of the 2016 AQMP) 

As noted for Table I-8, the effects of reduced short-term PM2.5 exposure on mortality incidence likely 

overlap to some extent with those from long-term PM2.5 exposure. Thus, in these calculations the 

monetized value of these benefits from the total quantified public health benefits are excluded to avoid 

issues of double-counting. Based on the estimated avoided premature deaths of 100 and 194 on average 

in 2023 and 2031, respectively, the corresponding monetized benefits are $1.0 billion and $2.1 billion per 

year using the mid-point estimate of VSL. To see more on the socioeconomic analysis please refer to the 

2016 AQMP Socioeconomic Report.  
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NITROGEN DIOXIDE  

Attainment Status in the South Coast Air Basin 

TABLE I-10 

ATTAINMENT STATUS OF NITROGEN DIOXIDE STANDARDS IN THE SOUTH COAST AIR BASIN 

CRITERIA 
POLLUTANT 

STANDARD AVERAGING TIME DESIGNATION a) ATTAINMENT DATE b) 

NO2 NAAQS 1-Hour (0.10 ppm) Unclassifiable/Attainment N/A (attained) 

 
NAAQS Annual (0.053 ppm) Attainment (Maintenance) 9/22/1998 (attained) 

 
CAAQS 1-Hour (0.18 ppm) 

Annual (0.030 ppm) 
Attainment --- 

a) U.S. EPA often only declares Nonattainment areas; everywhere else is listed as Unclassifiable/Attainment or Unclassifiable 
b) A design value below the NAAQS for data through the full year or smog season prior to the attainment date is typically required for 
attainment demonstration 

 

Nitrogen dioxide (NO2) is a gaseous air pollutant that serves as an indicator of gaseous oxides of nitrogen, 

such as nitric oxide (NO) and other related compounds (NOx). These gases can undergo photochemical 

reactions to form ground-level ozone and are important contributors to ozone pollution levels in the SCAB. 

Evidence of the health effects of NO2 is derived from human and animal studies, which link NO2 with 

respiratory effects such as decreased lung function and increases in airway responsiveness and pulmonary 

inflammation (U.S. EPA 2016). The U.S. EPA in 2010 retained the existing standards of 53 ppb for NO2 

averaged over one year and adopted a new short-term standard of 100 ppb (0.1 ppm) averaged over one 

hour.  The standard was designed to protect against increases in airway reactivity in individuals with 

asthma based on controlled exposure studies, as well as respiratory symptoms observed in 

epidemiological studies.  The revised standard also requires additional monitoring for NO2 near roadways. 

In the most current U.S. EPA Integrated Science Assessment for Nitrogen Oxides (U.S. EPA 2016), the staff 

conclusion for causal relationships between exposures and health effects are shown in the following table. 

TABLE I-911 

SUMMARY OF U.S. EPA’S CAUSAL DETERMINATION FOR HEALTH EFFECTS OF NITROGEN DIOXIDE 

SHORT-TERM EXPOSURES 

Health Outcome Causality Determination 

Respiratory effects Causal relationship 

Cardiovascular and related metabolic effects Suggestive of a causal relationship 

Total mortality Suggestive of a causal relationship 
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LONG-TERM EXPOSURES 

Health Outcome Causality Determination 

Respiratory effects Likely to be a causal relationship 

Cardiovascular and related metabolic effects Suggestive of a causal relationship 

Reproductive and developmental effects Fertility, Reproduction, and Pregnancy: 

Inadequate to infer a causal relationship  

Birth Outcomes: Suggestive of a causal 

relationship 

Postnatal Development: Inadequate to infer 

a causal relationship 

Total Mortality Suggestive of a causal relationship 

Cancer Suggestive of a causal relationship 

(Taken from U.S. EPA (2016), Table ES-1) 

No new U.S. EPA Integrated Science Assessment (ISA) for Nitrogen Oxides has been published since 2016. 

The last ISA pointed to a causal or likely causal relationship for respiratory effects. For non-respiratory 

outcomes, the U.S. EPA showed that the evidence for several short- and long-term outcomes is suggestive, 

but not sufficient to infer a causal relationship. Evidence for low-level nitrogen dioxide (NO2) exposure 

effects is derived from laboratory studies of asthmatics and from epidemiological studies.  Additional 

evidence is derived from animal studies.  In the 2016 ISA, the U.S. EPA cited the coherence of the results 

from a variety of studies, and a plausible biological mechanism (whereby NO2 reacts with the respiratory 

lining and forms secondary oxidation products that increase airway responsiveness and allergic 

inflammation) to support the determination of a causal relationship between short-term NO2 exposures 

and asthma exacerbations (“asthma attacks”).  The long-term link with respiratory outcomes was 

strengthened by recent experimental and epidemiological studies, and the strongest evidence available 

is from studies of asthma development. 

Respiratory Effects 

Short-term Effects 

Several studies related to outdoor exposure have found health effects associated with ambient NO2 levels, 

including respiratory symptoms, respiratory illness, decreased lung function, pulmonary inflammation, 

increased emergency room visits for asthma, and cardiopulmonary mortality.  However, since traffic 

exhaust is an important source of NO2 and several other pollutants, such as particulate matter, exposure 

generally occurs in the presence of other pollutants, making it more difficult for these studies to 

distinguish the specific role of NO2 in causing effects independent of other pollutants.  However, studies 

linking NO2 to asthma exacerbations and human experimental studies provided support for the U.S. EPA 

determination that this causal relationship exists for short-term NO2 exposures independent of other 

traffic-related pollutants (U.S. EPA 2016).  The report also concludes that epidemiological studies do not 
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rule out the possible influence of other traffic-related pollutants on the observed health effects. A recent 

review of 67 relevant studies looked at current evidence on short-term effects (from several hours to 

7 days) of exposure to NO2 on asthma exacerbations, defined as emergency room visits (ERVs) and 

hospital admissions (HAs). 8- or 24-hour NO2 levels correlated with asthma ERVs and hospitalization 

(Zheng et al., 2021). 

In a recent study from Los Angeles, California Hao et al (2022) conducted a panel study of 40 children aged 

8-16 years with moderate-to-severe asthma. Exposure to ambient O3, NOx, and NO was significantly 

associated with increased rescue inhaler use (rate ratio [95% CI]: O3 1.52 [1.02, 2.27], NOx 1.61 [1.23, 

2.11], NO 1.80 [1.37, 2.35]). 

Results from controlled exposure studies of asthmatics demonstrate an increase in the tendency of 

airways to contract in response to a chemical stimulus (airway responsiveness) or after inhaled allergens 

(U.S. EPA 2016).  Effects were observed among adult volunteers with asthma when exposed to 100 ppb 

NO2 for 60 minutes and to 200-300 ppb for 30 minutes, with approximately 70 percent of study 

participants experiencing an increase in airway responsiveness. A similar response was reported in some 

studies with healthy subjects at higher levels of exposure (1.5 - 2.0 ppm), although these changes in 

healthy adults are likely of little or no clinical significance. Increased airway responsiveness among people 

with asthma can lead to worse symptoms and reduced lung function. Mixed results have been reported 

from controlled human exposure studies of people with chronic obstructive lung disease, with some 

studies reporting no change in symptom score while other studies reporting increased symptom scores 

when participants were exposed to NO2 while exercising (U.S. EPA 2016).  

A recent random-effect meta-analyses were performed on examining exposure to nitrogen oxide (NOx) 

and its association with chronic obstructive pulmonary disease (COPD). The study reported consistent 

evidence of the potential positive association between NO2 and COPD risk (Zhang et al., 2018) 

Short-term controlled studies of rats exposed to NO2 over a period of several hours indicate cellular 

changes associated with allergic and inflammatory responses that can lead to liver damage and reduced 

hepatic function. Rodent models exposed to NO2 repeatedly for 4 to 14 days demonstrated increased 

airway responsiveness with high levels of exposure (4000 ppb). Animal studies also provide evidence that 

NO2 exposures have negative effects on the immune system, and therefore increase the host’s 

susceptibility to respiratory infections. Epidemiological studies showing associations between NO2 levels 

and hospital admissions for respiratory infections also support such a link (U.S. EPA 2016). 

Long-term Effects 

The Children’s Health Study in Southern California has evaluated a variety of health endpoints in relation 

to air pollution exposures, including lung function, lung development, school absences, and asthma. The 

study found associations between long-term exposure to air pollution, including NO2, PM10, and PM2.5, 

and respiratory symptoms in asthmatic children (McConnell et al. 1999).  Particles and NO2 levels were 

correlated, and independent effects of individual pollutants could not be discerned.  A subsequent 

analysis using more refined exposure estimation methods indicated consistent associations between long-

term NO2 exposures and respiratory symptoms in children with asthma (McConnell et al. 2003). 

Ambient levels of NO2 were also associated with a decrease in lung function growth in a group of children 

followed for eight years, including children with no history of asthma.  In addition to NO2, the decreased 
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growth was also associated with particulate matter and airborne acids.  The study authors postulated this 

may be a result of a package of pollutants from traffic sources (Gauderman et al. 2004). Ierodiakonou et 

al. (2016) examined associations of lung function and methacholine responsiveness (PC20) with ozone, 

carbon monoxide (CO), nitrogen dioxide, and sulfur dioxide concentrations in 1003 asthmatic children 

participating in a 4-year clinical trial. Increased 4-month average nitrogen dioxide concentrations were 

associated with reduced postbronchodilator FEV1 and FVC percent predicted. . 

A number of studies have since reported deficits in lung function associated with nitrogen oxides 

exposures.  Examples are shown in Figure I-5. 

 

 

Note: Studies in red are recent studies. Studies in black were included in the 2008 ISA for Oxides of Nitrogen. Circles = NO2; 
Diamonds = NOX. All mean changes in this plot are standardized to a 10-ppb increase in NO2 and a 20-ppb increase in NOX 
concentration. Effect estimates from studies measuring NOX in μg/m3 (Schultz et al., 2012) have not been standardized.  

(Taken from U.S. EPA (2016), Figure 6-5) 

FIGURE I-5 

ASSOCIATIONS OF NITROGEN DIOXIDE (NO2) OR THE SUM OF NITRIC OXIDE AND NO2 (NOX) WITH 

LUNG FUNCTION INDICES FROM PROSPECTIVE STUDIES OF CHILDREN 

 

A follow-up report from the Children’s Health Study has assessed whether improving air quality in 

Southern California over the past several decades has led to beneficial changes in health among children 

(Gauderman et al. 2015).  It was reported that as the levels of nitrogen oxide and fine particulates came 

down as the result of air pollution emissions reductions, the deficits in lung function growth were also of 

a smaller magnitude.  Such improvements were observed in children with asthma as well as in those 

without asthma. These results indicate that improvements in air quality are associated with improvements 

in children’s health. 
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In recent years, the most compelling evidence of long-term effects of NO2 has been from prospective 

cohort studies that link NO2 exposures to the development of asthma, primarily in children.  The U.S. EPA 

included several recent studies in their review, as shown in the Figure I-6. Most of these studies found 

that higher NO2 exposures were linked to an increased risk or odds of developing asthma among children. 

 

Effect estimates are standardized to a 10-ppb increase in NO2, with the exception of Gruzieva et al. (2013) who examined NOx in 

µg/m3 and Oftedal et al (2009) who did not report increments for the effect estimates for the birth to age 4 years or birth to age 

10 years exposure periods.  Note: Black symbols = studies evaluated in the 2008 Integrated Science Assessment for Oxides of 

Nitrogen; Red symbols = recent studies. Circles=NO2; triangles=NO; diamonds=NOx. 

(Taken from (U.S. EPA 2016), Figure 6-1) 

FIGURE I-6 

ASSOCIATIONS OF AMBIENT NITROGEN DIOXIDE (NO2) CONCENTRATIONS WITH ASTHMA INCIDENCE 

IN LONGITUDINAL COHORT STUDIES OF CHILDREN  

 

Among the studies of childhood asthma incidence reviewed in the 2016 U.S. EPA ISA for Oxides of 

Nitrogen, two studies were conducted in Southern California.  Both studies were based on the Children’s 

Health Study cohort, but one study used a smaller subset of the cohort and estimated NO2 exposures 



Appendix I: Health Effects 

I-131 

using monitors at the children’s homes (Jerrett et al. 2008).  The second study examined over 2000 

children and used data from air monitoring stations as well as modeled NO2 levels to estimate exposures 

(McConnell et al. 2010).  Both studies found a positive association between NO2 exposures and the onset 

of asthma in these children, however, because NO2 is often strongly correlated with PM2.5 and other 

components of traffic-related air pollution, it is possible that the effects observed are due to some other 

component of traffic exhaust for which NO2 serves as a proxy measure.  The consistency of the effects 

found linking NO2 exposure and asthma development in children, the use of prospective longitudinal study 

designs following children for several years, and the use of several different methods to estimate 

exposures are noted strengths of such studies.  Experimental studies have found that NO2 exposures 

increase responsiveness of airways, pulmonary inflammation, and oxidative stress, and can lead to the 

development of allergic responses.  These biological responses provide evidence of a plausible mechanism 

for NO2 to cause asthma.   

Results from controlled exposure studies of asthmatics demonstrate an increase in the tendency of 

airways to contract in response to a chemical stimulus (airway responsiveness) or after inhaled allergens 

(U.S. EPA 2016).  Effects were observed among adult volunteers with asthma when exposed to 100 ppb 

NO2 for 60 minutes and to 200-300 ppb for 30 minutes, with approximately 70 percent of study 

participants experiencing an increase in airway responsiveness.  A similar response was reported in some 

studies with healthy subjects at higher levels of exposure (1.5 - 2.0 ppm), although these changes in 

healthy adults are likely of little or no clinical significance. Increased airway responsiveness among people 

with asthma can lead to worse symptoms and reduced lung function.  Mixed results have been reported 

from controlled human exposure studies of people with chronic obstructive lung disease, with some 

studies reporting no change in symptom score while other studies reporting increased symptom scores 

when participants were exposed to NO2 while exercising (U.S. EPA 2016).  

A recent random-effect meta-analyses were performed on examining exposure to nitrogen oxide (NOx) 

and its association with chronic obstructive pulmonary disease (COPD). The study reported consistent 

evidence of the potential positive association between NO2 and COPD risk (Zhang et al., 2018) 

Short-term controlled studies of rats exposed to NO2 over a period of several hours indicate cellular 

changes associated with allergic and inflammatory responses that can lead to liver damage and reduced 

hepatic function.  Rodent models exposed to NO2 repeatedly for 4 to 14 days demonstrated increased 

airway responsiveness with high levels of exposure (4000 ppb).  Animal studies also provide evidence that 

NO2 exposures have negative effects on the immune system, and therefore increase the host’s 

susceptibility to respiratory infections.  Epidemiological studies showing associations between NO2 levels 

and hospital admissions for respiratory infections also support such a link (U.S. EPA 2016). 

Cardiovascular Effects and Mortality 

Several Some epidemiological studies conducted in California have examined associations between NO2 

exposures and other health effects, including some recent studies evaluating cardiovascular effects 

(Coogan et al. 2012; Bartell et al. 2013; Wittkopp et al. 2013) and mortality (Lipsett et al. 2011; Bartell et 

al. 2013; Jerrett et al. 2013)., mortality (Lipsett et al. 2011; Bartell et al. 2013; Jerrett et al. 2013), birth 

outcomes (Ghosh et al. 2012; Laurent et al. 2014; Padula et al. 2014; Ritz et al. 2014; Green et al. 2015), 

and cancer (Ghosh et al. 2013).  
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A recent meta-analysis of thirty-eight case-crossover studies and 48 time-series studies showed that NO2 

was significantly associated with ischemic heart disease (IHD) morbidity (pooled odds ratio from case-

crossover studies: 1.074 95% CI 1.0521.097; pooled relative risk from time-series studies: 1.022 95% CI 

1.016–1.029 per 10 ppb (Steib et al., 2020).  

Another recent meta-analysis of all available epidemiologic studies evaluating the associations between 

long-term exposure to NO2 with all-cause, cardiovascular, and respiratory mortality provided robust 

epidemiological evidence that long-term exposure to NO2, is associated with a higher risk of all-cause, 

cardiovascular, and respiratory mortality. Their search criteria pulled up 1349 unique studies, of which 34 

studies met the inclusion criteria (Huang et. al, 2021). In another meta-analysis that quantitatively 

assessed time-series studies of daily NO2 and mortality and hospital admissions and controlled for 

particulate matter (PM) determined whether or to what extent the NO2 associations are independent of 

PM. Time-series studies—published in peer-reviewed journals worldwide, up to May 2011—that reported 

both single-pollutant and two-pollutant model estimates for NO2 and PM were included. 60 eligible 

studies were identified, and meta-analysis was conducted on 23 outcomes. Two-pollutant model study 

estimates generally showed that the NO2 associations were independent of PM mass. For all-cause 

mortality, a 10 µg/m3 increase in 24-hour NO2 was associated with a 0.78% (95% CI 0.47% to 1.09%) 

increase in the risk of death, which reduced to 0.60% (0.33% to 0.87%) after control for PM. Heterogeneity 

between geographical region-specific estimates was removed by control for PM (I2 from 66.9% to 0%). 

Estimates of PM and daily mortality assembled from the same studies were greatly attenuated after 

control for NO2: from 0.51% (0.29% to 0.74%) to 0.18% (−0.11% to 0.47%) per 10 µg/m3 PM10 and 0.74% 

(0.34% to 1.14%) to 0.54% (−0.25% to 1.34%) for PM2.5.  

Examples of studies reporting an association of mortality with short-term NO2 exposures are shown in the 

figure below. 
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Note: Black symbols = multicity studies evaluated in the 2008 Integrated Science Assessment for Oxides of Nitrogen; Red symbols = recent 
studies. Filled circle = total mortality; Crosshatch = cardiovascular mortality; Vertical lines = respiratory mortality. 
(Taken from U.S. EPA (2016), Figure 5-23) 

 

FIGURE I-7 

PERCENTAGE INCREASE IN TOTAL, CARDIOVASCULAR, AND RESPIRATORY MORTALITY FROM MULTI-

CITY STUDIES FOR A 20-PPB INCREASE IN 24-HOUR AVERAGE OR 30-PPB INCREASE IN ONE-HOUR 

MAXIMUM NITROGEN DIOXIDE CONCENTRATIONS  

 

Nervous System Effects 

The latest assessment by the U.S. EPA assesses evidence that is suggestive of a causal relationship for 

some of these mentioned endpoints or inadequate to infer a causal relationship for other endpoints (U.S. 

EPA 2016). In addition, sSome of the newer outcomes evaluated in relation to NO2 exposures include 

neurological outcomes such as Parkinson’s disease (Ritz et al. 2016), Alzheimer’s disease (Oudin et al. 

2016),  and autism (Beccerra et al. 2013; Volk et al., 2013; Flores-Pajot et al., 2016). well as metabolic 

diseases such as diabetes and obesity (Coogan et al. 2012; Robledo et al. 2015; White et al. 2016). 

Keramatina et al., (2016) show a weak association between exposure to NO2 in ambient air and breast 

cancer at the individual level and a significant association at the aggregate level. 

A recent study evaluated whether smaller volumes of brain structures implicated in late-life depression 

mediate associations between ambient air pollution exposure and changes in depressive symptoms. This 

prospective study included 764 community-dwelling older women (aged 81.6 ± 3.6 in 2008-2010) from 

the Women's Health Initiative Memory Study (WHIMS) Magnetic Resonance Imaging study (WHIMS-MRI; 

2005-06) and WHIMS-Epidemiology of Cognitive Health Outcomes (WHIMS-ECHO; 2008-16). Three-year 



Draft Final 2022 AQMP 

I-134 

average annual mean concentrations (scaled by interquartile range [IQR]) of ambient PM2.5 (in μg/m3; 

IQR = 3.14 μg/m3) and NO2 (in ppb; IQR = 7.80 ppb) before WHIMS-MRI were estimated at participants' 

addresses via spatiotemporal models. Mediators included structural brain MRI-derived grey matter 

volumes of the prefrontal cortex and structures of the limbic-cortical-striatal-pallidal-thalamic circuit. 

Depressive symptoms were assessed annually by the 15-item Geriatric Depression Scale. Structural 

equation models were constructed to estimate associations between exposure, structural brain volumes, 

and depressive symptoms. Increased exposures (by each IQR) were associated with greater annual 

increases in depressive symptoms (βPM2.5 = 0.022; 95% Confidence Interval (CI) = 0.003, 0.042; βNO2 = 

0.019; 95% CI = 0.001, 0.037). The smaller volume of prefrontal cortex associated with exposures partially 

mediated the associations of increased depressive symptoms with NO2 (8%) and PM2.5 (13%), and smaller 

insula volume associated with NO2 contributed modestly (13%) to the subsequent increase in depressive 

symptoms (Petkus et al., 2022).  

In another paper Younan et al. (2022) studied a cohort of 2,232 women residing in the 48 contiguous US 

states that were recruited from more than 40 study sites located in 24 states and Washington, DC from 

the Women's Health Initiative (WHI) Memory Study (WHIMS)-Epidemiology of Cognitive Health Outcomes 

(WHIMS-ECHO) study. They were predominantly non-Hispanic White women and were dementia free at 

baseline in 2008 to 2012. They used regionalized universal kriging models to estimate annual 

concentrations (1996 to 2012) of fine particulate matter (PM2.5) and nitrogen dioxide (NO2) at residential 

locations. They found that greater improvement in long-term air quality in late life was associated with 

slower cognitive declines in older women. Petkus et al. (2021) showed that exposure to NO2 are associated 

with patterns of cognitive performance characterized by worse verbal episodic memory relative to 

performance in other domains. 

There is also growing number of literature showing some association between autism and PM2.5 and NO2 

exposure as well. In Chun et al. (2019) meta-analysis of 25 studies, 13, 14, 12, and 7 studies investigated 

ASD in children associated with PM2.5, PM10, NO2, and ozone, respectively. The frequentist and Bayesian 

random effects models resulted in different statistical significance. For prenatal period, frequentist meta-

analysis returned significant pooled ORs with 95% confidence intervals, 1.06(1.01,1.11) for PM2.5 and 

1.02(1.01,1.04) for NO2, whereas Bayesian meta-analysis showed similar ORs with wider 95% posterior 

intervals, 1.06(1.00,1.13) for PM2.5 and 1.02(1.00,1.05) for NO2.  

Other Health Effects 

Some epidemiological studies conducted in California have examined associations between NO2 

exposures and birth outcomes (Ghosh et al. 2012; Laurent et al. 2014; Padula et al. 2014; Ritz et al. 2014; 

Green et al. 2015), and cancer (Ghosh et al. 2013, Keramatina et al. 2016). 

Some of the newer outcomes evaluated in relation to NO2 also include metabolic diseases such as diabetes 

and obesity (Coogan et al. 2012; Robledo et al. 2015; White et al. 2016). In a recent Los Angeles cross-

sectional study, morning serum cortisol level was assessed after a supervised overnight fast in 203 

overweight and obese Latino children and adolescents (female/male: 88/115; mean age: 11.1 ± 1.7 years; 

pre-pubertal/pubertal/post-pubertal: 85/101/17; BMI z-score: 2.1 ± 0.4). Hypothalamic-pituitary-adrenal 

(HPA)-axis dysfunction has been associated with a variety of mental health and cardio-metabolic 

disorders. Single, but not multi-pollutant, models showed that higher NO2 over the 4–10 month exposure 

period associated with lower morning serum cortisol (p < 0.05) (Toledo-Corral et al., 2021).  
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MHowever, many of these studies researchinguse NO2 exposures use NO2 as a proxy measure for traffic-

related air pollutants, and do not aim to identify a specific pollutant within the mix of pollutants from this 

source.  Thus, there is uncertainty on whether NO2 exposure has independent relationships with non-

respiratory related health effects, or whether NO2 is simply a marker of near-road air pollution exposure, 

which includes a mixture of air pollutants, including some air toxics. 

Examples of studies reporting an association of mortality with short-term NO2 exposures are shown in the 

figure below. 

 
Note: Black symbols = multicity studies evaluated in the 2008 Integrated Science Assessment for Oxides of Nitrogen; Red symbols = recent 
studies. Filled circle = total mortality; Crosshatch = cardiovascular mortality; Vertical lines = respiratory mortality. 
(Taken from U.S. EPA (2016), Figure 5-23) 
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SULFUR DIOXIDE 

Attainment Status in the South Coast Air Basin 

TABLE I-12 

ATTAINMENT STATUS OF SULFUR COMPOUND STANDARDS IN THE SOUTH COAST AIR BASIN 

CRITERIA 
POLLUTANT 

STANDARD AVERAGING 
TIME 

DESIGNATION a) ATTAINMENT DATE b) 

SO2 NAAQS 1-Hour (75 
ppb) 

Unclassifiable/Attainment 1/9/2018 

 
NAAQS 24-Hour (0.14 

ppm) 
Annual (0.03 

ppm) 

Unclassifiable/Attainment 3/19/1979 
(attained) 

Sulfates CAAQS 24-Hour (25 
µg/m3) 

Attainment --- 

a) U.S. EPA often only declares Nonattainment areas; everywhere else is listed as Unclassifiable/Attainment or Unclassifiable 
b) A design value below the NAAQS for data through the full year or smog season prior to the attainment date is typically required for 
attainment demonstration 
 

Sulfur dioxide (SO2) is a gaseous air pollutant that has been linked to a variety of respiratory effects, such 

as decreased lung function and increased airway resistance. Controlled laboratory studies involving 

human volunteers have clearly identified asthmatics as a very sensitive group to the effects of ambient 

SO2 exposures.  Healthy subjects have failed to demonstrate any short-term respiratory functional 

changes at exposure levels up to 1.0 ppm over 1-3 hours.  In exercising asthmatics, brief exposure (5-10 

minutes) to SO2 at levels between 0.2-0.6 ppm can result in increases in airway resistance and decreases 

in breathing capacity.  The response to SO2 inhalation is observable within two minutes of exposure, 

increases further with continuing exposure up to five minutes, then remains relatively steady as exposure 

continues.  SO2 exposure is generally not associated with any delayed reactions or repetitive asthmatic 

attacks (U.S. EPA 2008). In 2010, the U.S. EPA SO2 air quality standard was set at 75 ppb (0.075 ppm) 

averaged over one hour to protect against acute asthma attacks in sensitive individuals.   

Strong evidence indicates that there is a causal relationship between short-term SO2 exposure and 

respiratory effects, as mentioned particularly for respiratory effects in the at-risk population of individuals 

with asthma. There is limited support for a relationship between short-term SO2 exposure and other 

respiratory effects, including exacerbation of COPD, allergy exacerbation, respiratory infection, 

respiratory effects in healthy populations, and respiratory mortality (U.S. EPA 2017). 

The U.S. EPA assessment based on the 2017 Integrated Science Assessment for Sulfur Oxides is shown in 

the table below (U.S. EPA 2017).  This ISA evaluated evidence assessing links to mortality and 

cardiovascular, respiratory, carcinogenic, and reproductive effects (Brunekreef et al. 2009; Hart et al. 

2011; Pascal et al. 2013; Chen et al. 2014; Gianicolo et al. 2014; Milojevic et al. 2014; Moridi et al. 2014; 

Stingone et al. 2014; Straney et al. 2014; Wang et al. 2014; Winquist et al. 2014; Yang et al. 2014; Ancona 

et al. 2015; Green et al. 2015; Rich et al. 2015; Shah et al. 2015; Yorifuji et al. 2015). 

Below you will find the studies that support the U.S. EPA determinations.  
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TABLE I-1013 

SUMMARY OF U.S. EPA’S CAUSAL DETERMINATIONS FOR HEALTH EFFECTS OF SULFUR OXIDES 

SHORT-TERM EXPOSURES 

Health Outcome Causality Determination 

Respiratory morbidity Causal relationship 

Cardiovascular morbidity Inadequate to infer a causal relationship 

Mortality Suggestive of a causal relationship 

LONG-TERM EXPOSURES 

Health Outcome Causality Determination 

Respiratory morbidity Suggestive of a causal relationship 

Carcinogenic effects Inadequate to infer a causal relationship 

Prenatal and neonatal outcomes Inadequate to infer a causal relationship  

Mortality Inadequate to infer a causal relationship 

(Taken from U.S. EPA (2017), ES-1) 

Respiratory Effects 

Short-term Effects 

Asthma Exacerbation 

A causal relationship between short-term SO2 exposure and respiratory effects is primarily supported by 

evidence from controlled human exposure studies of respiratory effects in adults with asthma. These 

studies consistently demonstrated that the majority of individuals with asthma experience a moderate or 

greater decrement in lung function, as defined by a ≥100% increase in sRaw or ≥15% decrease in FEV1 

(U.S. EPA, 2017). This decrement is frequently accompanied by respiratory symptoms following exposures 

of 5−10 minutes, with elevated ventilation rates at concentrations of 0.4−0.6 ppm (Johns et al., 2010; Linn 

et al., 1990; Linn et al., 1988; Balmes et al., 1987; Linn et al., 1987; Horstman et al., 1986; Linn et al., 

1983b). A fraction of the population with asthma (~5−30%) has also been observed to have decrements 

in lung function at lower SO2 concentrations (0.2−0.3 ppm) (Linn et al., 1990; Linn et al., 1988; Linn et al., 

1987; Bethel et al., 1985). Although the degree of lung function decrements is considered moderate, they 

are less likely to be accompanied by respiratory symptoms at these lower concentrations (Linn et al., 1990; 

Linn et al., 1988; Linn et al., 1987; Roger et al., 1985; Linn et al., 1983b). A group of responders (defined 

as having ≥15% decrease in FEV1 after exposure to 0.6 or 1.0 ppm SO2) showed statistically significant 

decrements in FEV1 following 5−10-minute exposure to 0.3 ppm SO2 (Johns et al., 2010). A study in the 

Los Angeles area found that higher ambient SO2 levels were associated with increased odds of asthma 

symptoms among Hispanic children with asthma (Delfino et al. 2003).  
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While SO2-induced respiratory effects have been examined in individuals classified as having mild and 

moderate asthma, these individuals are relatively healthy. Thus, extrapolating to individuals with severe 

asthma is difficult because such individuals cannot be tested in an exposure chamber due to the severity 

of their disease. Therefore, it is unknown whether people with severe asthma are at increased risk of 

having respiratory effects due to short-term SO2 exposure. The same may be said about children with 

asthma. There are no laboratory studies of children exposed to SO2, but several studies have assessed 

airway responsiveness of children and adults exposed to the bronchoconstrictive stimuli methacholine. 

Based largely on those studies, school-aged children (~5−11 years of age), particularly boys and perhaps 

obese children, might be expected to have greater responses (i.e., larger decrements in lung function) 

following exposure to SO2 than adolescents and adults. The coherence of the epidemiologic findings is 

supporting evidence for a causal relationship. Epidemiologic evidence for lung function changes in adults 

and children with asthma is inconsistent. However, short-term increases in ambient SO2 concentration 

are associated with increases in asthma hospital admissions and ED visits among all ages, children (i.e., < 

18 years of age) and older adults (i.e., 65 years of age and older), as well as asthma symptoms in children 

(Velická et al., 2015; SpiraCohen et al., 2011). Epidemiologic associations between short-term increases 

in ambient SO2 concentration and respiratory mortality provide support for a potential continuum of 

effects between respiratory morbidity and respiratory mortality (U.S. EPA, 2017).  

Most epidemiologic studies indicating associations between short-term SO2 exposures and asthma 

exacerbation assigned exposure using SO2 concentrations measured at fixed-site monitors. The use of 

fixed-site monitors to assign exposure, particularly to 1-h max SO2, may introduce exposure measurement 

error if the spatiotemporal variability in SO2 concentrations is not captured. The studies did not 

statistically correct for measurement error. A few recent results reduce the uncertainty with SO2 

measured or modeled at or near children’s school or home (Velická et al., 2015; Spira-Cohen et al., 2011). 

Additional uncertainty exists regarding potential copollutant confounding. In many studies, SO2 was 

moderately to highly correlated with PM2.5, larger sized PM, EC/BC, NO2, and VOCs (r = 0.4−0.9). The few 

available results show association with sulfate. A small number of studies examined copollutant models. 

Some associations were relatively unchanged in magnitude after adjustment for a copollutant; others did 

not persist. However, inference from copollutant models is limited given potential differences in exposure 

measurement error for SO2 compared to NO2, CO, PM, and O3 and in some studies, high copollutant 

correlations. Copollutant interactions are not well studied. Some controlled human exposure studies 

demonstrate increased asthma-related effects with coexposure to SO2 and NO2 or O3. Limited 

epidemiologic evidence shows increased asthma-related effects with joint increases in SO2 and 

copollutants but does not clearly show a joint association that is greater than a single-pollutant 

association. There is supportive evidence for a relationship between short-term SO2 exposure and both 

airway responsiveness and pulmonary inflammation (U.S. EPA, 2017). Limited epidemiologic evidence 

points to an association with increased airway hyperresponsiveness (AHR) in a population of adults with 

asthma and a high prevalence of atopy (Taggart et al., 1996). Gong et al. (2001) demonstrated an increase 

in airway eosinophils in adults with asthma 2 hours after a 10-minute exposure to 0.75 ppm SO2. This 

effect, along with bronchoconstriction, was attenuated by pretreatment with a leukotriene receptor 

antagonist. Other pharmacologic studies have demonstrated that inflammatory mediators play an 

important role in SO2 exposure-induced bronchoconstriction in people with asthma. Further support for 

an important role of airway inflammation, including allergic inflammation, is provided by animal 

toxicological studies of repeated SO2 exposure in allergic animals that are used to model the asthmatic 

phenotype (Li et al., 2014; Li et al., 2007). In addition, repeated exposure of naive animals promoted 
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allergic sensitization and enhanced allergic inflammation (Park et al., 2001; Riedel et al., 1988). Increases 

in bronchial obstruction also observed in these studies suggest that SO2 exposure increased airway 

responsiveness in the animals subsequently made allergic to ovalbumin. These latter studies point to a 

possible increased sensitivity to allergens following SO2 exposure. 

Other Respiratory Effects 

Epidemiologic studies demonstrate some associations of ambient SO2 concentrations with hospital 

admissions and ED visits for all respiratory causes combined (U.S. EPA, 2017). While these results suggest 

that the respiratory effects of short-term SO2 exposure could extend beyond exacerbation of asthma, 

evidence across disciplines is inconsistent and/or lacks biological plausibility for conditions such as allergy 

exacerbation, COPD exacerbation, and respiratory infection. Where epidemiologic associations were 

found, potential copollutant confounding is uncertain. For COPD exacerbation, a controlled human 

exposure study demonstrated no effect of SO2 exposure (Linn et al., 1985a), and epidemiologic 

associations are inconsistent for lung function (Peacock et al., 2011; Harre et al., 1997), respiratory 

symptoms s (Wu et al., 2016; Peacock et al., 2011), hospital admissions (Qiu et al., 2013b, Ko et al., 2007a, 

Wong et al., 2009) and ED visits (Peel et al., 2005; Stieb et al. 2009); Arbex et al., 2009). Some evidence 

supports SO2-associated increases in hospital admissions and ED visits due to respiratory infections 

(Mehta et al. 2013; Ségala et al., 2008; Steib et al., 2009). However, the lack of multiple studies examining 

the same respiratory infection outcome, inconsistent findings for self-reported infections in children, and 

the lack of evidence from controlled human exposure and animal toxicological studies produces 

uncertainty as to whether a relationship exists (U.S. EPA, 2017).  

Controlled human exposure studies in healthy individuals provide evidence for transient decreases in lung 

function with ≥1 ppm SO2 exposures for 5−10 minutes under exercising or a forced oral breathing 

condition with no evidence for increased respiratory symptoms (Dales et al., 2013). Epidemiologic 

evidence is inconsistent for SO2 associations with lung function, respiratory symptoms, and pulmonary 

inflammation in healthy children and adults (U.S. EPA 2017). 

Long- Term Effects 

Overall, the evidence is suggestive of, but not sufficient to infer, a causal relationship between long-term 

SO2 exposure and respiratory effects, based on the evidence across disciplines for development of asthma 

in children (U.S. EPA 2017). 

Ierodiakonou et al. (2016) examined associations of lung function and methacholine responsiveness 

(PC20) with ozone, carbon monoxide (CO), nitrogen dioxide, and sulfur dioxide concentrations in 1003 

asthmatic children participating in a 4-year clinical trial. Long-term exposures to sulfur dioxide were 

associated with reduced PC20 (percent change per interquartile range, -6% [95% CI, -11% to -1.5%]). 

Treatment augmented the negative short-term CO effect on PC20. 

A limited number of longitudinal epidemiologic studies report associations between asthma incidence 

among children and long-term SO2 exposures (Nishimura et al., 2013; Clark et al., 2010). The evidence 

from longitudinal studies is coherent with animal toxicological evidence of allergic sensitization, airway 

remodeling, and increased airway responsiveness (Song et al., 2012; Li et al., 2007; Li et al., 2014; Riedel 

et al., 1988; Park et al., 2001), which are key events (or endpoints) in the proposed mode of action for the 

development of asthma. The animal toxicological evidence provides support for an independent effect of 

SO2 and a possible relationship between long-term exposure to SO2 and the development of asthma in 
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children. Some evidence of a link between long-term exposure to SO2 and respiratory symptoms and/or 

respiratory allergies among children further supports this relationship (Hart et al., 2011; Nafstad et al., 

2004; Elliot et al., 2007; Cao et al., 2011; Carey et al. 2013; Dong et al. 2012; Katanoda et al., 2011). The 

potential for SO2 to serve as an indicator for other pollutants or mixture related to PM is an uncertainty 

that applies to the body of epidemiologic evidence across the respiratory effects examined (U.S. EPA, 

2017). 

Cardiovascular Effects 

Short-term Effects 

Overall, the most recent U.S. EPA ISA (2017) stated that the available evidence is inadequate to infer a 

causal relationship between short-term exposure to SO2 and cardiovascular health effects. Nonetheless, 

multiple epidemiologic studies report positive associations between short-term ambient SO2 

concentrations and cardiovascular outcomes, such as cardiovascular mortality, myocardial infarction and 

ischemic heart disease, and aggregated cardiovascular outcomes; however, substantial uncertainties 

remain regarding exposure measurement error and copollutant confounding. Specifically, the majority of 

studies reporting positive associations evaluated averaged SO2 concentrations over multiple monitors and 

used a 24-h avg exposure metric, which may not adequately capture the spatial and temporal variability 

in SO2 concentrations (U.S. EPA, 2017). 

Recent epidemiologic studies of specific cardiovascular outcomes add to the overall evidence for the 

effect of short-term SO2 exposure on the cardiovascular system with a number of these studies evaluating 

effects related to triggering a myocardial infarction (MI). Several recent epidemiologic studies of MI 

hospitalizations and ED visits consistently report associations in single pollutant models but associations 

are not always robust in copollutant models indicating that the associations may be due to confounding 

(Hsieh et al., 2010; Cheng et al., 2009; Ballester et al., 2006). The small number of studies based on clinical 

MI data, rather than hospitalizations, report inconsistent evidence regarding associations between 

ambient SO2concentrations and risk of MI (Milojevic et al., 2014; Turin et al., 2012; Bhaskaran et al., 2011). 

One study that examined the association of hourly ambient SO2 concentrations prior to MI onset reported 

no association, although there was some evidence of a positive association in a sensitivity analysis of older 

adults (Bhaskaran et al., 2011). Although Chuang et al. (2008) reported an association between short-term 

SO2 exposure and ST-segment changes, a nonspecific marker of myocardial ischemia, in patients with a 

history of coronary heart disease that generally remained unchanged after additional control for PM2.5 

and BC in copollutant models; the evidence overall, was not generally consistent. 

Some associations between short-term SO2 exposure and markers of ventricular repolarization 

abnormalities that are risk factors for arrhythmia have been observed (Baja et al., 2010; Henneberger et 

al., 2005). Consistently positive associations have been reported in epidemiologic studies of short-term 

SO2 exposure and cardiovascular mortality (U.S. EPA, 2017). Few experimental studies have evaluated the 

effects of SO2 exposure on the cardiovascular system. The strongest evidence comes from controlled 

human exposure studies, for which copollutant confounding is not a concern, that short-term exposure 

to SO2 can affect the autonomic nervous system of healthy adults and adults with asthma (Routledge et 

al., 2006; Tunnicliffe et al., 2001). These studies report changes in heart rate (HR) and heart rate variability 

(HRV) following SO2 exposure in adults, which is indicative of potential cardiovascular effects being 
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mediated by the neural reflex pathway; however, these changes were not reported in animal studies, nor 

did epidemiological evidence support the presence of associations, particularly after adjusting for 

copollutant confounding (U.S. EPA, 2017). Animal studies also provide limited evidence for the role of 

systemic oxidative stress as a key event in a proposed mode action. In particular, studies observed changes 

in sulfhemoglobin (Baskurt, 1988). In addition, studies of long-term exposure found lipid peroxidation in 

the brain (Qin et al., 2012), and mitochondrial changes in the heart and brain (Qin et al., 2016; Qin et al., 

2012).  

Despite numerous additional epidemiologic studies reporting positive associations between short-term 

SO2 exposure and cardiovascular effects, a key uncertainty is the potential for confounding by other 

pollutants, specifically those from a common source that are highly correlated with SO2. Those studies 

that do examine associations with SO2 adjusted for PM, NO2, or other correlated pollutants report that, in 

general, associations were either attenuated or no longer present after controlling for potential 

copollutant confounding (Hsieh et al., 2010; Cheng et al., 2009; Ballester et al., 2006). A limited number 

of studies examined copollutant confounding on the SO2-cardiovascular mortality relationship, which 

included analyses on stroke mortality, and provided evidence that the SO2 association was reduced in 

copollutant models with NO2 and PM10 (Chen et al., 2013; Chen et al., 2012b; Kan et al., 2010).  

Long-term Effects 

Although a number of epidemiologic studies report positive associations between long-term exposure to 

SO2 concentrations and cardiovascular disease and stroke, the evidence for any one outcome is limited 

and inconsistent (U.S. EPA, 2017). 

Su et al. (2020) looked cardiovascular diseases (CVDs) associated with ambient air pollution in diabetic 

populations. There were 2072 diabetic patients included in analyses. PM2.5 and SO2 were significant CVD 

risk factors in their Bayesian model, but such associations were attenuated or underestimated in 

traditional models; adjusted hazard ratio (HR) and 95% credible interval (CrI) or confidence interval (CI) of 

CVDs for a 1 μg/m3 increase in the monthly PM2.5 concentration for their model, the Weibull and Cox 

models was 1.040 (1.004–1.073), 0.994 (0.984–1.004), and 0.994 (0.984–1.004), respectively. With a 

1 ppb increase in the monthly SO2 concentration, adjusted HR (95% CrI or CI) was 1.886 (1.642–2.113), 

1.092 (1.022–1.168), and 1.091 (1.021–1.166) for these models, respectively. 

Reproductive and Developmental Effects  

There are several recent well-designed, well-conducted studies that indicate an association between SO2 

and reproductive and developmental health outcomes, including fetal growth metrics, preterm birth, 

birth weight, and fetal and infant mortality. For example, several high quality studies reported positive 

associations between SO2 exposures during pregnancy and fetal growth metrics (Le et al., 2012; Rich et 

al., 2009; Brauer et al., 2008; Liu et al., 2003), preterm birth (Mendola et al., 2016a; Le et al., 2012; Zhao 

et al., 2011; Sagiv et al., 2005; Liu et al., 2003), birth weight (Ebisu and Bell, 2012; Darrow et al., 2011; 

Morello-Frosch et al., 2010; Liu et al., 2003), and fetal and infant mortality (Faiz et al., 2012; Hwang et al., 

2011; Woodruff et al., 2008). However, a number of uncertainties are associated with the observed 

relationship between exposure to SO2 and birth outcomes, such as timing of exposure windows, exposure 

error, and spatial and temporal heterogeneity. Few studies have examined other health outcomes, such 

as fertility, effects on pregnancy (e.g., pre-eclampsia, gestational diabetes), and developmental effects, 
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and there is little coherence or consistency among epidemiologic and toxicological studies for these 

outcomes. Based on the U.S. EPA ISA for Sulfur Oxides (2017) the evidence is inadequate to infer a causal 

relationship between exposure to SO2 and reproductive and developmental outcomes.  

Mortality  

Short-term 

Recent multicity studies provide consistent evidence of positive associations between short-term SO2 

exposures and total mortality (See Table I-1114), however key uncertainties and data gaps still remain, 

like copollutant confounding, and limited spatial and temporal variability. Recent multicity studies 

evaluated have further informed key uncertainties and data gaps in the SO2-mortality relationship 

including confounding, modification of the SO2 -mortality relationship, potential seasonal differences in 

SO2-mortality associations, and the shape of the SO2-mortality C-R relationship (U.S. EPA, 2017). 
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TABLE I-1114 

 AIR QUALITY CHARACTERISTICS OF MULTICITY STUDIES AND META-ANALYSES  
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(Table taken from U.S. EPA (2017) Table 5-39) 

Long-term 

Several longitudinal cohort studies have been conducted in the U.S. and have found small, statistically 

significant positive associations between long-term exposure to SO2 and total mortality (Hart et al., 2011; 

Lipfert et al., 2009; Pope et al., 2002; Krewski et al., 2000). The body of evidence is smaller and less 

consistent when these studies examine cause-specific mortality, although Hart et al. (2011) observed 

positive, yet imprecise associations (i.e., wide 95% confidence intervals) with respiratory, lung cancer, and 

cardiovascular mortality.  

A prospective cohort study, the Harvard Six Cities study, looked at the effects of air pollution with the 

focus on PM components in six U.S. cities and provided limited evidence for an association between 
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mortality and exposure to SO2. Dockery et al. (1993) reported that lung cancer and cardiopulmonary 

mortality were more strongly associated with the concentrations of inhalable and fine PM and sulfate 

particles than with the levels of TSP, SO2, NO2, or acidity of the aerosol. Krewski et al. (2000) conducted a 

sensitivity analysis of the Harvard Six Cities study and examined associations between gaseous pollutants 

(i.e., O3, NO2, SO2, and CO) and mortality, observing positive associations between SO2 and total mortality 

and cardiopulmonary deaths. In this data set SO2 was highly correlated with PM2.5 (r = 0.85), sulfate (r = 

0.85), and NO2 (r = 0.84), making it difficult to attribute the observed associations to an independent effect 

of SO2.  

Pope et al. (1995) investigated associations between long-term exposure to PM and the mortality 

outcomes in the American Cancer Society (ACS) cohort and provides limited evidence for an association 

between exposure to SO2 and mortality. Ambient air pollution data from 151 U.S. metropolitan areas in 

1981 were linked with individual risk factors in 552,138 adults who resided in these areas when enrolled 

in the prospective study in 1982. Death outcomes were ascertained through 1989. Gaseous pollutants 

were not analyzed in the original analysis. Extensive reanalysis of the ACS data, augmented with additional 

gaseous pollutants data, showed positive associations between mortality and SO2, but not for the other 

gaseous pollutants (Jerrett et al., 2003; Krewski et al., 2000). Lipfert et al. (2000) conducted an analysis of 

a national cohort of ~70,000 male U.S. military veterans who were diagnosed as hypertensive in the mid-

1970s and were followed up for about 21 years (up to 1996) and provides scant evidence for an association 

between exposure to SO2 and mortality. 

Abbey et al. (1999) investigated associations of long-term ambient concentrations of PM10, sulfate, SO2, 

O3, and NO2 with mortality in a cohort of 6,338 nonsmoking California Seventh-Day Adventists. Monthly 

indices of ambient air pollutant concentrations at 348 monitoring stations throughout California were 

interpolated to ZIP codes according to home or work location of study participants, cumulated, and then 

averaged over time. They reported associations between PM10 and total mortality for males and 

nonmalignant respiratory mortality for both sexes. SO2 was positively associated with total mortality for 

males but not for females. Generally, null associations were observed for cardiopulmonary deaths and 

respiratory mortality for both males and females. 

Cancer 

Recent studies include evidence on lung cancer as well as other cancer types. Although some studies of 

SO2 concentrations and lung cancer mortality have reported null results, other studies that included 

various cofounders and copollutants reported positive associations. Positive associations were also 

observed in a study of SO2 concentrations and bladder cancer mortality but not in ecological studies of 

bladder cancer incidence. Limited supportive evidence for mode of action is available from genotoxicity 

and mutagenicity studies, but animal toxicological studies provide no coherence with epidemiologic 

findings (U.S. EPA, 2017).  

Based on a level determined necessary to protect the most sensitive individuals, the California Air 

Resources Board (CARB) in 1976 adopted a standard of 25 µg/m3 (24-hour average) for sulfates.  There is 

no federal air quality standard for sulfates. 

Sulfates are a family of chemicals that contain the fully oxidized ionic form of sulfur (SO4
2-), in combination 

with metal and/or hydrogen ions. In California, emissions of sulfur-containing compounds occur primarily 
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from the combustion of petroleum-derived fuels (e.g., gasoline and diesel fuel) that contain sulfur. A small 

amount of sulfate is directly emitted from combustion of sulfur-containing fuels, but most ambient sulfate 

is formed in the atmosphere. First, emitted sulfur in the fuel is oxidized to sulfur dioxide (SO2) during the 

combustion process and subsequently converted to sulfate particulate matter through chemical reactions 

in the atmosphere. Thus, sulfates are a sub-fraction of ambient particulate matter. The conversion of 

SO2 to sulfates takes place comparatively rapidly and completely in urban areas of California due to 

regional meteorological characteristics. 
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CARBON MONOXIDE 

Attainment Status in the South Coast Air Basin 

TABLE I-15 

ATTAINMENT STATUS OF CARBON MONOXIDE STANDARDS IN THE SOUTH COAST AIR BASIN 

CRITERIA 
POLLUTANT 

STANDARD AVERAGING TIME DESIGNATION a) ATTAINMENT DATE b) 

CO NAAQS 1-Hour (35 ppm) 
8-Hour (9 ppm) 

Attainment (Maintenance) 6/11/2007 
(attained) 

 
CAAQS 1-Hour (20 ppm) 

8-Hour (9 ppm) 
Attainment 6/11/2007 

(attained) 

a) U.S. EPA often only declares Nonattainment areas; everywhere else is listed as Unclassifiable/Attainment or Unclassifiable 
b) A design value below the NAAQS for data through the full year or smog season prior to the attainment date is typically required for 
attainment demonstration 

 

Health Effects 

Carbon monoxide (CO) is emitted from virtually all sources of incomplete combustion, including internal 

combustion engines, fires, improperly adjusted gas and oil appliances, water heaters, and ovens, and by 

tobacco smoking. The formation of carboxyhemoglobin by the binding of CO to circulating hemoglobin 

reduces the O2-carrying capacity of blood. The resulting reduction in oxygen supply in the bloodstream is 

responsible for the toxic effects of CO, which are typically manifested in the oxygen-sensitive organ 

systems. The effects have been studied in controlled laboratory environments involving exposure of 

humans and animals to CO, as well as in population-based studies of ambient CO exposure effects. People 

with deficient blood supply to the heart (ischemic heart disease) are known to be susceptible to the effects 

of CO.  Protection of this group is the basis of the existing National Ambient Air Quality Standards for CO 

at 35 ppm for one hour and 9 ppm averaged over eight hours.  The health effects of ambient CO were 

reviewed by the U.S. EPA in 2010, with the strongest evidence supporting a likely causal link between 

short-term CO exposures and cardiovascular outcomes, although studies have linked both short-term and 

long-term CO exposures to several other health outcomes (Table I-1216) (U.S. EPA 2010). 

TABLE I-1216 

SUMMARY OF U.S. EPA’S CAUSAL DETERMINATIONS FOR HEALTH EFFECTS OF CARBON MONOXIDE 

SHORT-TERM EXPOSURES 

Health Outcome Causality Determination 

Cardiovascular morbidity Likely to be a causal relationship 

Central nervous system Suggestive of a causal relationship 

Respiratory morbidity Suggestive of a causal relationship 
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Mortality Suggestive of a causal relationship 

LONG-TERM EXPOSURES 

Health Outcome Causality Determination 

Cardiovascular morbidity Inadequate to infer a causal relationship 

Central nervous system Suggestive of a causal relationship 

Birth outcomes and developmental effects Suggestive of a causal relationship 

Respiratory morbidity Inadequate to infer a causal relationship 

Mortality Not likely to be a causal relationship 

(Taken from U.S. EPA (2010) Table 2-1) 

 

Inhaled CO has no known direct toxic effect on lungs but rather exerts its effects by interfering with oxygen 

transport—through the formation of carboxyhemoglobin (COHb, a chemical complex of CO and 

hemoglobin), which reduces the amount of oxygen the blood can carry to the tissues.  Exposure to CO is 

often evaluated in terms of COHb levels in blood, measured as percentage of total hemoglobin bound to 

CO.  Endogenous COHb is estimated to be <1 percent in healthy individuals, but COHb levels are sensitive 

to health status and metabolic state, with higher levels among smokers and persons with inflammatory 

diseases.  Estimates based on a large prospective study of adults conducted in the 1970s showed a dose-

response relationship between the average number of cigarettes smoked per day and the COHb 

concentrations (never smokers: 1.59±1.72 percent, former smokers: 1.96±1.87 percent, 1-5 

cigarettes/day: 2.31±1.94 percent, 6–14 cigarettes/day: 4.39±2.48 percent, 15–24 cigarettes/day: 

5.68±2.64 percent, >=25 cigarettes/day: 6.02±2.86 percent) (Hart et al. 2006). 

Under controlled laboratory conditions, healthy subjects exposed to CO sufficient to result in 5 percent 

COHb levels exhibited reduced duration of maximal exercise performance due to the inability to deliver 

sufficient oxygen to the heart and other muscles.  Studies involving subjects with coronary artery disease 

who engaged in exercise during CO exposures have shown that COHb levels as low as 2.4 percent can lead 

to earlier onset of electrocardiograph changes indicative of deficiency of oxygen supply to the heart.  

Other effects of inadequate oxygen delivery to the body tissues include earlier onset of chest pain, 

increase in the duration of chest pain, headache, confusion and drowsiness (U.S. EPA 2000). 

A number of epidemiological studies have found associations between short-term ambient CO levels and 

increased hospital admissions and emergency department visits for ischemic heart disease, including 

myocardial infarction (U.S. EPA 2010).  In a recent review and meta-analysis Lee et al. (2020) showed that 

myocardial infarction was associated with exposure to ambient carbon monoxide. 

In studies reporting results stratified by age and sex, larger effects were generally observed among older 

adults and among males. Examples of such studies, including information on number of days of lag time 

between exposure and hospital admissions for key cardiovascular outcomes, are shown in the figure 

below. 
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Effect estimates have been standardized to a 1 ppm increase in ambient CO for 1-h max CO concentrations, 0.75 ppm for 8-h max CO 

concentrations, and 0.5 ppm for 24-h average CO concentrations. Lag time is the time between the exposure and the outcome measured. The 

closed circle on the diagram indicates the effect estimate, while the bar indicates the 95 percent confidence interval. 

(Taken from U.S. EPA (2010), Figure 5-2) 

FIGURE I-8 

EFFECT ESTIMATES (95 PERCENT CONFIDENCE INTERVALS) ASSOCIATED WITH HOSPITAL ADMISSIONS 

FOR VARIOUS FORMS OF HEART DISEASE.  

 

In addition to observed physiological effects and cardiovascular effects, CO can modify electron transport 

in nerve cells, resulting in behavioral, neurological, and developmental toxicological consequences 

(Kleinmann, 2020). Looking at mortality, a time-series analysis in 272 major cities in China from January, 

2013, to December, 2015, Liu et al. (2018), found an association between short-term exposure to ambient 

carbon monoxide and increased cardiovascular disease mortality, especially coronary heart disease 

mortality.  

Recent studies are also showing more respiratory effects from CO exposure. Zhoa et. al (2016) found an 

association with ambient CO and alleviated respiratory inflammation in healthy young adults. In another 

recent study by Zhao et al.., (2019) that looked at ambient CO and hospital outpatient visits for respiratory 

diseases in Dongguan, China, the authors found that short-term exposure to ambient CO was associated 

with increased risk of outpatient visits for respiratory diseases and emergency department visits for 

respiratory diseases overall and visits for asthma (Zhao et al., 2019). Ierodiakonou et al. (2016) examined 

associations of lung function and methacholine responsiveness (PC20) with ozone, carbon monoxide (CO), 
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nitrogen dioxide, and sulfur dioxide concentrations in 1003 asthmatic children participating in a 4-year 

clinical trial. They showed that same-day and 1-week average CO concentrations were negatively 

associated with postbronchodilator percent predicted FEV1 (change per interquartile range, -0.33 [95% 

CI, -0.49 to -0.16] and -0.41 [95% CI, -0.62 to -0.21], respectively) and FVC (-0.19 [95% CI, -0.25 to -0.07] 

and -0.25 [95% CI, -0.43 to -0.07], respectively) in asthmatic children. Longer-term 4-month CO averages 

were negatively associated with prebronchodilator percent predicted FEV1 and FVC (-0.36 [95% CI, -0.62 

to -0.10] and -0.21 [95% CI, -0.42 to -0.01], respectively). Four-month averaged CO and ozone 

concentrations were negatively associated with FEV1/FVC ratio (P < .05).  

Research studies have also evaluated ambient CO exposures in relation to reproductive health outcomes. 

Epidemiological studies conducted in Southern California have reported an association between  CO 

exposure during pregnancy and increases in pre-term births (Ritz et al. 2000; Wilhelm et al. 2005; Ritz et 

al. 2007).  The increases in the pre-term births were also associated with PM10 or PM2.5 levels.  There 

are very few studies examining CO exposure and birth defects, but one Southern California study found 

increased risks for cardiac-related birth defects with carbon monoxide exposure in the second month of 

pregnancy (Ritz et al. 2002).  Some recent epidemiological studies in pregnant women show that odds 

ratios for cardiac ventricular septal defects increased in a dose-responsive fashion with increasing CO 

exposure (Kleinman, 2020). Toxicological studies in laboratory animals with higher than ambient levels of 

CO have also reported decrements in birth weight and prenatal growth, as well as impaired neurobehavior 

in the offspring of exposed animals (U.S. EPA 2010). Reductions in birth weight and impaired 

neurobehavioral development have been observed in animals chronically exposed to CO resulting in COHb 

levels like those observed in smokers (Kleinmann, 2020). The U.S. EPA concluded in their most recent 

review that the evidence linking long-term CO exposures with reproductive health outcomes was 

suggestive of a causal relationship. 

The population groups affected by CO exposure are people with cardiovascular diseases, people with 

anemia and other blood disorders, and people with chronic lung disease.  
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LEAD 

Attainment Status in the South Coast Air Basin 

TABLE I-17 

ATTAINMENT STATUS OF LEAD STANDARD IN THE SOUTH COAST AIR BASIN 

CRITERIA 
POLLUTANT 

STANDARD AVERAGING TIME DESIGNATION a) ATTAINMENT DATE b) 

Lead NAAQS 3-Months Rolling 
(0.15 µg/m3) 

Nonattainmentc 
(Partial)(Attainment 
determination to be 

requested) 

12/31/2015 

a) U.S. EPA often only declares Nonattainment areas; everywhere else is listed as Unclassifiable/Attainment or Unclassifiable 
b) A design value below the NAAQS for data through the full year or smog season prior to the attainment date is typically required for 
attainment demonstration 
c) Partial Nonattainment designation - Los Angeles County portion of the Basin only for near-source monitors; expect to remain in attainment 
based on current monitoring data; attainment re-designation request pending 

 

Health Effects 

Lead (Pb) is a toxic air contaminant that is recognized to exert an array of deleterious effects on multiple 

organ systems.  There are severalserveral potential public health effects at low level exposures, and there 

is no recognized lower threshold for health effects (U.S. EPA 2013a).  The health implications are generally 

indexed by blood lead levels which are related to lead exposures both from inhalation as well as from 

ingestion.  Effects include impacts on population IQ as well as heart disease and kidney disease. The initial 

air quality standard for lead was established by U.S. EPA in 1978 at a level of 1.5 µg /m3 averaged over a 

calendar quarter.  U.S. EPA revised the NAAQS for lead in 2008 to a level of 0.15 µg/m3 averaged over a 

rolling three-month period to protect against lead toxicity.   

The U.S. EPA reviewed the health effects of ambient lead exposures in conjunction with an Integrated 

Science Assessment and a review of the NAAQS for lead in 2015 and 2013 (U.S. EPA 2013a; U.S. EPA 

2015c).  Lead can accumulate and be stored in the bone, and this lead in bone can be released into the 

blood when the bone is metabolized, which happens naturally and continuously.  Blood lead is the most 

common measure of lead exposure, and it represents recent exposure and may be an indicator of total 

body burden of lead (U.S. EPA 2013a). The following table gives the summary of causality conclusions 

from the U.S. EPA review, which illustrates the wide range of health effects associated with lead exposure. 
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TABLE I-1318 

SUMMARY OF U.S. EPA’S CAUSAL DETERMINATIONS FOR HEALTH EFFECTS OF LEAD 

HEALTH OUTCOME CAUSALITY DETERMINATION 

Children - Nervous System Effects    

Cognitive Function Decrements Causal relationship 

Externalizing Behaviors: Attention, Impulsivity and 

Hyperactivity 
Causal relationship 

Externalizing Behaviors: Conduct Disorders in 

Children and Young Adults  
Likely to be a causal relationship 

Internalizing Behaviors Likely to be a causal relationship 

Auditory Function Decrements Likely to be a causal relationship 

Visual Function Decrements Inadequate to infer a causal relationship 

Motor Function Deficits Likely to be a causal relationship 

Adults – Nervous System Effects  

Cognitive Function Decrements Likely to be a causal relationship 

Psychopathological Effects Likely to be a causal relationship 

Cardiovascular effects  

Hypertension Causal relationship 

Subclinical Atherosclerosis Suggestive of a causal relationship 

Coronary Heart Disease Causal relationship 

Cerebrovascular Disease Inadequate to infer a causal relationship 

Renal Effects  

Reduced Kidney Function Suggestive of a causal relationship 

Immune System Effects  

Atopic and Inflammatory Response Likely to be a causal relationship 

Decreased Host Resistance Likely to be a causal relationship 

Autoimmunity Inadequate to infer a causal relationship 

Hemotologic Effects  

Decreased Red Blood Cell Survival and Function Causal relationship 
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TABLE I-13 

SUMMARY OF U.S. EPA’S CAUSAL DETERMINATIONS FOR HEALTH EFFECTS OF LEAD (CONTINUED) 

Altered Heme Synthesis Causal relationship 

Reproductive and Developmental Effects  

Development Causal relationship 

Birth Outcomes (low birth weight, spontaneous 

abortion) 
Suggestive of a causal relationship 

Male Reproductive Function Causal relationship 

Female Reproductive Function Suggestive of a causal relationship 

Cancer  

Cancer Likely to be a causal relationship 

(Taken from U.S. EPA (2013a) Table ES-1) 

Children appear to be sensitive to the neurological toxicity of lead, with effects observed at blood lead 

concentration ranges of 2–8 µg/dL.  No clear threshold has been established for such effects. According 

to the U.S. EPA review, the most important effects observed are neurotoxic effects in children and 

cardiovascular effects in adults.  The effects in children include impacts on intellectual attainment and 

school performance. Figure I-9 provides a summary of the lowest levels of blood lead that have been 

associated with certain neurological, hematological and immune effects in children. 
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(From (U.S. EPA 2007), Table 3-1) 

FIGURE I-9 

SUMMARY OF LOWEST OBSERVED EFFECT LEVELS FOR KEY LEAD-INDUCED HEALTH EFFECTS IN 

CHILDREN 

Figures I-10 and I-11, taken from the U.S. EPA review (U.S. EPA 2007), depict the health effects of lead in 

relation to blood levels.  In the figure, the question marks indicate that there are no demonstrated 

threshold blood lead levels for health effects.  The Centers for Disease Control (CDC) has recently revised 

their lead hazard information and replaced their level of concern for adverse effects of 10 µg/dL blood 

lead level with a childhood blood lead level reference value of 5 μg/dL to identify children and 

environments associated with lead-exposure hazards (Centers for Disease Control and Prevention 2016). 

Figure I-10 provides a summary of the lowest levels of blood lead that have been associated with key 

health effects in adults. For adults, evidence supports a causal relationship between lead and increased 

blood pressure and hypertension, as well as coronary heart disease (myocardial infarction, ischemic heart 

disease, and heart rate variability). Other health effects among adults are also relatively high on the causal 

scale, including neurological, hematological, and renal effects. Disorders of various body systems and the 

role of inflammation due to lead exposure has been shown in various recent studies. These studies 

indicate that lead exposure may cause respiratory, neurologic, digestive, cardiovascular and urinary 

diseases. The increased inflammatory cells and mediators due to lead exposure including cytokines and 

chemokines due to lead exposure may cause these various organ disorders (Boskabady et al., 2018).  
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(Taken from U.S. EPA (2007), Table 3-2) 

FIGURE I-10 

SUMMARY OF LOWEST OBSERVED EFFECT LEVELS FOR KEY LEAD-INDUCED HEALTH EFFECTS IN 

ADULTS  

 

In its most recent review of lead health effects, the U.S. EPA confirmed its previous conclusion regarding 

the cognitive decline in children as the most sensitive adverse effect associated with lead exposures.  The 

effects as measured by a reduction in IQ from a number of studies are shown in the following figure.  

According to the review, the currently available evidence supports a median estimate of -1.75 IQ points 

for a change of 1 μg/dL blood lead to describe the neurocognitive impacts on young children (U.S. EPA 

2015c). 



Draft Final 2022 AQMP 

I-156 

 

(Taken from U.S. EPA (2013a), Figure 4-2) 

FIGURE I-11 

ASSOCIATIONS OF BLOOD PB LEVELS WITH FULL-SCALE IQ (FSIQ) IN CHILDREN  
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TOXIC AIR CONTAMINANTS 
 
Toxic air contaminants are a group of pollutants defined in the California Health and Safety Code (section 
39655) as ‘air pollutant[s]for which may cause or contribute to an increase in mortality or an increase in 
serious illness, or which may pose a present or potential hazard to human health.’ 
there generally are no ambient air quality standards.  The Toxic Air Contaminant Identification and Control 

Act (AB 1807, Tanner, 1983) created California’s first program to reduce exposures to air toxics by 

requiring CARB to adopt Air Toxics Control measures. Air Districts must either enforce these measures or 

adopt their own equally or more stringent measures.  The Air Toxics “Hot Spots” Information and 

Assessment Act (AB 2588, Connelly, 1987) supplements the earlier program by requiring air toxics 

inventories for certain facilities, notification of people’s exposure to significant health risks, and facility 

plans to reduce these risks.  Under California’s Air Toxics Program, the Office of Environmental Health 

Hazard Assessment (OEHHA) assesses the health effects of substances that may pose a risk of adverse 

health effects, and CARB assesses the potential for humans to be exposed to these substances.  These 

effects are usually an increased risk for cancer, adverse birth outcomes, or respiratory effects.  After 

review by the state Scientific Review Panel, CARB holds a public hearing on whether to formally list 

substances that may pose a significant risk to public health as a Toxic Air Contaminant. Air toxics include 

many different types of chemicals, and the discussion here will not address all air toxics in a 

comprehensive manner. However, this section will discuss very briefly diesel particulate matter and 

volatile organic compounds (VOCs), because diesel particulate matter is the most significant contributor 

to cancer risk in the South Coast Air Basin, and because some VOCs are air toxics, and are part of the 

control measures proposed in the current Air Quality Management Plan. 

DIESEL PARTICULATE MATTER 
The California Air Resources Board listed diesel particulate matter as a Toxic Air Contaminant in 1998, 

based on the determination that it was a human carcinogen (California Air Resources Board 2010b).  The 

International Agency for Research on Cancer, an arm of the World Health Organization, classified diesel 

exhaust as probably carcinogenic to humans in 1989 (International Agency for Research on Cancer 1989).  

More recently, IARC convened an international panel of scientists to review the published literature since 

the initial classification regarding the carcinogenicity of diesel combustion emissions.  The panel 

concluded that diesel exhaust is a substance that causes lung cancer in humans (International Agency for 

Research on Cancer 2012b). 

OEHHA also establishes potency factors for air toxics that are carcinogenic.  The potency factors can be 

used to estimate the additional cancer risk from ambient levels of toxics.  This estimate represents the 

chance of contracting cancer in an individual over a lifetime exposure to a given level of an air toxic and 

is usually expressed in terms of additional cancer cases per million people exposed. 

South Coast AQMD conducted studies on the ambient concentrations and estimated the potential health 

risks from air toxics (South Coast Air Quality Management District 2000; South Coast Air Quality 

Management District 2008; South Coast Air Quality Management District 2015; South Coast Air Quality 

Management District 2021).  In the latest South Coast AQMD Multiple Air Toxics Exposure Study, MATES 

V, a one-year monitoring program was undertaken at 10 sites throughout the SCAB over the time period 
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2018 – 2019 (South Coast Air Quality Management District 2021).  Over 90 substances were measured, 

which included the toxics that contributed the most to health risks in the Basin.  

The levels of air toxics continued to decline compared to previous MATES iterations with the air toxics 

cancer risk at the MATES V monitoring locations ranging from 585 to 842 per million. This risk refers to 

the expected number of additional cancers over a 70-year lifetime in a population of one million 

individuals if they were continuously exposed to these levels for 30 years. In contrast to past MATES 

iterations where only exposure via inhalation was considered, this analysis considers additional exposure 

pathways.  This approach is consistent with how cancer risks are estimated under South Coast AQMD’s 

programs such as permitting, Air Toxics Hot Spots (AB2588), and California Environmental Quality Act 

(CEQA). 

As in previous MATES iterations, diesel PM is the largest contributor to overall air toxics cancer risk, 

contributing approximately 50% of the cancer risk. However, the average levels of diesel PM in MATES V 

are 53% lower at the 10 monitoring sites compared to MATES IV and 86% lower since MATES II based on 

monitored data. Based on other South Coast AQMD analyses of projected diesel PM emissions in future 

years, significant decreases in diesel PM health impacts are expected within the next 5-10 years. These 

reductions reflect recent and continued efforts by the District, CARB and U.S. EPA that reduce diesel PM 

emissions, especially from mobile sources.  

Although direct PM2.5 emissions from diesel engines represent a small portion of overall PM2.5 exposure, 

PM2.5 health effects are important in understanding diesel particulate matter effects. The most 

noteworthy PM2.5 health effect is the association between both short-term (24hour) and long-term 

PM2.5 exposure and premature mortality, especially from cardiovascular causes. These causal 

associations were reaffirmed in the 2019 ISA.  It is also important to note that NOx emissions from diesel 

engines also eventually lead to PM2.5 formation in the atmosphere and represent a larger component of 

PM2.5 exposure (South Coast Air Quality Management District 2013a; Harley 2014).  

VOLATILE ORGANIC COMPOUNDS  
VOCs are a class of air pollutants that undergo photochemical reactions in the air to form ozone. It should 

be noted that there are no state or national ambient air quality standards for VOCs because they are not 

classified as criteria pollutants. VOCs are regulated, however, because limiting VOC emissions reduces the 

rate of photochemical reactions that contribute to the formation of ozone. VOCs that are air toxics are 

subject to air toxics regulations.  

VOCs are also transformed into organic aerosols in the atmosphere, contributing to higher PM and lower 

visibility levels. In addition, VOCs that have toxic properties are also regulated as air toxics. Chapter 3 of 

the Draft Finaldraft 2022 AQMP presents data on VOC sources and emissions in the South Coast Air Basin. 

Some examples of VOCs that are known to cause health effects include benzene, toluene, ethylbenzene 

and xylenes (abbreviated BTEX), 1,3-butadiene, formaldehyde, and perchloroethylene. Several of these 

VOCs are carcinogenic. Based on the MATES V monitoring analysis, carbonyl species, such as 

formaldehyde and acetaldehyde, contribute to 10% of the air toxics cancer risk, compared to only 4% in 

MATES IV. However, the modeling results showed that formaldehyde and acetaldehyde primarily came 
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from secondary formation rather than direct emissions during this time period. Benzene, 1,3- Butadiene, 

and Carbonyls together make up approximately 25% of the cancer risk in the SCAB. 

Not all carcinogenic VOCs are known to cause the same types of cancers, although several are associated 

with blood cancers. For example, the cancers most closely associated with long-term benzene exposure 

are leukemias. Formaldehyde is linked to nasopharyngeal cancer and leukemias, while 1,3-butadiene 

causes cancers in both the blood and lymphatic systems (International Agency for Research on Cancer 

2012a).  

Many VOCs can also cause non-cancer health effects. Additional information about the various health 

effects associated with the specific air toxics can be found on the Air Chemicals website 

(https://oehha.ca.gov/air/chemicals) developed by the Office of Environmental Health Hazard 

Assessment. For non-cancer health outcomes, OEHHA has developed acute and chronic Reference 

Exposure Levels (RELs).  RELs are concentrations in the air below which adverse health effects are not 

likely to occur.  Acute RELs refer to short-term exposures, generally of one-hour duration.  Chronic RELs 

refer to long-term exposures of several years.  OEHHA has also established eight-hour RELs for several 

substances.  The ratio of ambient concentration to the appropriate REL can be used to calculate a Hazard 

Index (HI). The HI is calculated separately for each target organ system. An HI that is less than one indicates 

that the air toxics levels are not expected to cause such health effects. An HI greater than one does not 

mean that such health effects are expected, but rather that the likelihood of experiencing adverse health 

effects increases. Although the likelihood of experiencing an adverse non-cancer health effect may not 

scale linearly with the HI, a larger HI would generally indicate a greater likelihood of experiencing those 

health effects in the exposed population. A Hazard Index of less than one would not be expected to result 

in adverse effects (Dodge et al. 2015).   

In general, concentrations of most air toxics were substantially lower in MATES V compared to previous 

MATES. The measurements indicate that chronic non-cancer health impacts have decreased significantly 

since MATES III., however, the chronic HIs have remained similar at the fixed monitoring locations since 

MATES IV.   The monitored air toxics levels were found to be below the chronic RELs. There were large 

decreases in chronic HI at all 10 monitoring sites from MATES III to IV. However, changes from MATES IV 

through V were more modest, with a slight decline on average and small increases at three sites. Since 

MATES III, chronic HI has decreased, but the overall chronic HI still exceeds one, indicating that these 

levels may increase the chances of adverse non-cancer health effects in the general population over a 

lifetime. The data identified that the main drivers of chronic HI throughout the Basin was arsenic. Sources 

of arsenic include paved road dust, construction dust, mineral processes, metal processes, refineries, and 

fuel combustion. The data also suggest that acrolein may be a large contributor to the chronic HI. 

However, the accuracy of measurement methods for acrolein have been called into question and there is 

no CARB approved test method for acrolein from stationary sources. Therefore, these data should be 

interpreted with caution. , In the MATES V assessment of chronic non-cancer health risks, the monitored 

air toxics levels were found to be below the chronic RELs. In other words, the general levels of air toxics 

in the SCAB are not expected to cause adverse non-cancer health effects. Importantly,  

An important note to make about monitoring is that importantly the MATES V monitoring network was 

designed to characterize the air toxics exposures in the basin overall. Given that ambient monitoring is 

necessarily conducted at a limited number of locations, there couldand modeling is limited to a spatial 

resolution of 2km, there may be higher exposures not captured by the fixed-site monitoring. Communities 
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with environmental justice concerns often have higher exposures that might not be captured in the spatial 

resolution of 2 km.  

In 2017, Assembly Bill (AB) 617 was signed into law to address air quality disparities in EJ communities  

across the state. EJ communities for the 2022 AQMP are defined based on SB5325 definition of 

“disadvantaged communities.” In May 2022, CalEPA released its updated designation of disadvantages 

communities for the purpose of SB 535. In this designation, CalEPA formally designated four categories of 

geographic areas as disadvantaged: 

1. Census tracts receiving the highest 25 percent of overall scores in CalEnviroScreen 4.0 (1,984 

tracts). 

2. Census tracts lacking overall scores in CalEnviroScreen 4.0 due to data gaps, but receiving the 

highest 5 percent of CalEnviroScreen 4.0 cumulative pollution burden scores (19 tracts). 

3. Census tracts identified in the 2017 DAC designation as disadvantaged, regardless of their scores 

in CalEnviroScreen 4.0 (307 tracts). 

4. Lands under the control of federally recognized Tribes. For purposes of this designation, a Tribe 

may establish that a particular area of land is under its control even if not represented as such on 

CalEPA’s DAC map and therefore should be considered a DAC by requesting a consultation with 

the CalEPA Deputy Secretary for Environmental Justice, Tribal Affairs and Border Relations at 

TribalAffairs@calepa.ca.gov. 

Air quality concerns for the EJ communities are included in the Ch. 8 of the 2022 AQMP. Among the many 

AB 617 program elements that aim to bring air quality benefits to EJ communities, one part of the program 

involves the designation of specific communities for the development of community plans. To address 

some concern in these EJ communities,community plans. MATES V study included local-scale studies in 6 

such communities very close to known industrial sources or large mobile source facilities, with a focus on 

ultrafine particles and diesel PM emissions.  Details of these study results can be found in the MATES V 

final report (South Coast Air Quality Management District 2021). Between MATES IV and MATES V, air 

toxics cancer risk decreased by 57% in EJ communities overall compared to a 5352% reduction in non-EJ 

communities. Importantly, although air toxics cancer risks have decreased overall, and especially 

decreased substantially in EJ communities, people living in EJ communities in the SCAB continue to 

experience higher air toxics cancer risks compared to those in non-EJ communities. 

Furthering the work in EJ communities, in 2017, Assembly Bill (AB) 617 was signed into law to address air 

quality disparities. The South Coast AQMD has been implementing this law through community air 

initiatives and Community Emissions Reduction Plans17 as well as through BARCT and incentive program 

implementation.  

  

 
17 www.aqmd.gov/AB617. 
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ODORS 
Environmental odors are recognized as having the potential to cause health effects and/or quality of life 

impacts. The theory of “miasma” dates back to Hippocrates in ancient Greek times, and related bad odors 

to disease.   The health effects of environmental odors can vary widely, and depend on the compound 

causing the odor, the level of the compound, as well as the sensitivity and physiological responses of the 

person detecting the odor. 

Different levels of odor exposure can cause a range of responses and health effects, and the science of 

odor as a potential health issue was summarized previously by Schiffman and Williams (Schiffman et al. 

2005b). There are two key nerves in the nasal cavity involved in odor effects: the olfactory nerve provides 

the sense of smell, while the trigeminal nerve provides the sense of irritation. At very low levels, an odor 

can be detected (i.e.,. odor threshold), and at slightly higher levels, an odor can be recognized and 

identified. At levels higher than detection or recognition levels, an odor can cause annoyance or 

intolerance, and at even higher levels, an odor can cause irritation or possible toxicity, if the odor is caused 

by a compound that is also an air toxic (Schiffman et al. 2005b).  

Schiffman and Williams proposed three mechanisms of action for odor symptoms (Schiffman et al. 2005b). 

In the first mechanism, an odor substance can be at the level that can produce irritation, which triggers 

the trigeminal nerve. This mechanism is considered a toxic effect because symptoms appear when the 

chemical concentration is at or above the irritation level; here, the odor serves only as the marker of the 

toxic effect. In the second mechanism, the odor compound is below the irritation level but above odor 

detection thresholds, which can result in odor annoyance. This mechanism is relatively common among 

environmental odors, and has been studied in communities exposed to odors from landfills, hazardous 

waste sites or concentrated animal feeding operations (CAFO’s) (Shusterman et al. 1991; Schiffman et al. 

2005a; Heaney et al. 2011; Schinasi et al. 2011; Blanes-Vidal et al. 2012; Hooiveld et al. 2015). In this 

mechanism, the health effect is not a toxicological effect, and the dose does not necessarily correlate well 

with the effect in these instances. Genetic factors, previous exposure (“learning”), and beliefs about the 

safety of the odor may play important roles in these odors causing health symptoms (Shusterman 2001). 

The third proposed mechanism is when an odor substance is present along with a co-pollutant or 

endotoxin that is capable of producing health effects. In this mechanism, the effect is also a toxic effect, 

but the odor serves as a marker of the presence of a mixture that includes a toxic compound; if the co-

pollutant were not present, no health effect would be expected in this scenario. 

Individual characteristics can play important roles in altering an individual’s response to an odor. Factors 

that can influence odor perception include age, genetics, gender, medical history (including mental health, 

neurological conditions, and other health conditions), health-related behaviors (tobacco, alcohol), and 

occupational and environmental factors (Greenberg et al. 2013; Wilson et al. 2014; Agency for Toxic 

Substances and Disease Registry 2016). Additionally, an individual’s cognitive associations with the odor 

prior to an exposure can result in increased reporting of health-related symptoms after exposure 

(Shusterman et al. 1991; Shusterman 2001; Greenberg et al. 2013). Common symptoms associated with 

environmental odor exposures include headache, nasal congestion, eye, nose and throat irritation, 

hoarseness or sore throat, cough, chest tightness, shortness of breath, wheezing heart palpitations, 

nausea, drowsiness, and mental depression (Agency for Toxic Substances and Disease Registry 2016). If 

the concentrations of the odor compound are below irritation levels, then the symptoms are not expected 
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to persist once the person is no longer exposed; however, being exposed to odor levels at or above 

irritation levels for longer periods of time may cause symptoms that persist after moving out of the 

exposure area (Agency for Toxic Substances and Disease Registry 2016). 
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CONCLUSIONS 
A large body of scientific evidence shows that the adverse impacts of air pollution on human and animal 

health are clear.  A considerable number of population-based and laboratory studies have established a 

link between air pollution and increased morbidity and, in some instances, premature mortality. 

Importantly, the health effects of air pollution extend beyond respiratory effects, and there is substantial 

evidence that air pollution (including particulate matter and ozone) exposures cause cardiovascular 

morbidity and mortality. Some air pollutants, such as diesel PM, lead, and several other air toxics, have 

been linked to increased cancer risk. Health studies have also identified populations who may be more 

susceptible to the adverse effects of air pollution, such as children, older adults, low SES communities, 

people with certain pre-existing health conditions, and people with certain genetic factors. Understanding 

the impacts of air pollution on these more susceptible populations can help inform policies that better 

protect public health, for example, in setting standards for criteria air pollutants, and in the development 

of methods to evaluate air toxics health risks. Continued research on the effects of specific PM 

constituents and ultrafine particles will be important in furthering the understanding of how these 

pollutants affect human health. 

As the scientific methods for the study of air pollution health effects have progressed over the past 

decades, adverse effects have been shown to occur at lower levels of exposure.  For some pollutants, no 

clear thresholds for effects have been demonstrated.  The new findings have, in turn, led to the revision 

and lowering of National Ambient Air Quality Standards (NAAQS) which, in the judgment of the 

Administrator of the U.S. EPA, are necessary to protect public health.  Chapter 8 of the Draft Final 2022 

AQMP provides an overview of the extensive, multi-year, public process involved in setting federal air 

quality standards. Assessments of the scientific evidence from health studies is an important part of the 

process and has helped inform revisions to the federal air pollution standards (U.S. EPA, Process of 

Reviewing the National Ambient Air Quality Standards). Figures I-12 and I-13 are meant to convey some 

of the historical context to recent revisions to the NAAQS for ozone and for particulate matter, regarding 

key developments in the understanding of the health effects of these pollutants. 
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RECENT RESEARCH AND UPCOMING TOPICS 

High Temperatures 

Extreme heat, urban heat islands and their interaction with air pollution is a growing area of interest 

especially as both global and local temperatures rise It is well established that high temperatures and air 

pollution increase mortality and morbidity in cities. Urban climate change is likely to intensify harmful 

interactions between air pollution and extreme heat. There is a growing body of literature highlighting 

this interaction and its effect on human health. Researchers at the University of Southern California 

analyzed more than 1.5 million deaths in California between 2014 and 2019 and found that the risk of 

death increased by 21 percent on days when there was both extreme heat and high air pollution. The risk 

of death due to cardiovascular problems increased 29.9% and risk of death due to respiratory problems 

increased 38% (Rahman et al (2022)). 

In another California study, scientists at UC San Diego, San Diego State University and colleagues looked 

at extreme heat and elevated ozone levels that typically coincide during California summers. A total of 

817,354 unscheduled respiratory hospitalizations occurred in California from 2004 to 2013 in the May to 

September period. Relative excess risk due to interaction revealed no additive interaction of heat and high 

ozone when considering overall joint effects. However, when considering health impacts at the zip code 

level, certain areas observed strong joint effects. A lower median income, higher percentage of 

unemployed residents, and exposure to other air pollutants within a zip code drove stronger joint effects; 

a higher percentage of commuters who walk/bicycle, a marker for neighborhood wealth, showed 

decreased effects. The study identified hotspots throughout the Central Valley, areas of San Diego County 

east of downtown San Diego, and places like San Bernardino, where smog levels are often the highest in 

the South Coast Air Basin. 

In a study from Moscow, high temperatures and air pollution interaction from wildfires showed an 

additive effect on mortality (Shaposhnikov et al, 2010). Another study from Italy evaluated daily PM10 

and ozone as potential effect modifiers of the relationship between temperature and natural mortality in 

25 cities. The study underlines the synergistic effects of heat and air pollution on mortality (Scortichini et 

al., 2018). 

In a study examining the joint effects of heatwaves, air pollution, and green space on the risk of preterm 

birth in California, researchers found synergistic harmful effects for heatwaves with air pollution, and 

potential positive interactions with lack of green space on preterm birth (Sun et al (2020)). In a systematic 

review of 57 of 68 studies including a total of 32 798 152 births conducted by Bekkar et al (2020) there 

was a statistically significant association between heat, ozone, or fine particulate matter and adverse 

pregnancy outcomes. Heterogeneous studies from across the US revealed positive findings in each 

analysis of exposure and outcome. 

The interaction of high temperature/urban heat islands and air pollution and its impact on human health 

is an area of emerging interest that should continue to be investigated. 

 

https://www.sciencedirect.com/topics/social-sciences/urban-climate-change
https://pubmed.ncbi.nlm.nih.gov/?term=Shaposhnikov%20D%5BAuthor%5D
https://sciprofiles.com/profile/259800
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Wildfires 

Wildfires have been increasing in frequency in the western United States (US) with the recent fire seasons 

experiencing some of the worst wildfires in terms of suppression costs and air pollution that the western 

US has seen. since recordkeeping began. 

Systematic reviews (Youssouf et al., 2014; Liu et al., 2015; Reid et al., 2016a) conclude that a strong 

association exists between exposure to wildland fire smoke or wildfire-PM2.5 and all-cause mortality and 

respiratory morbidity. Strong positive associations are present between wildland fire smoke exposure and 

exacerbations of asthma and COPD, bronchitis and pneumonia (Youssouf et al., 2014; Liu et al., 2015; Reid 

et al., 2016a). Reid and colleagues (Reid et al., 2016b) studied a long-lived, large wildfire complex in 

northern California that occurred in the summer of 2008. Daily wildfire-PM exposure was modeled using 

a data-adaptive machine learning approach with spatiotemporal data sets. The main findings were that 

for each 5 µg/m3 increase in wildfire-PM2.5, the risk of emergency department visits for asthma [RR=1.06, 

95% CI=(1.05, 1.07)] and COPD [RR=1.02 (95% CI=(1.01, 1.04)], and hospitalizations [RR=1.07, 95% 

CI=(1.05, 1.10)] increased. Aguilera et al. (2021) found increases in respiratory hospitalizations ranging 

from 1.3 to up to 10% with a 10 μg/m3 increase in wildfire-specific PM2.5, compared to 0.67 to 1.3% 

associated with non-wildfire PM2.5. Stowell et al (2019) showed that per 1 μg/m3 increase in fire smoke 

PM2.5, statistically significant associations were observed for asthma (OR = 1.081 (1.058, 1.105)) and 

combined respiratory disease (OR = 1.021 (1.012, 1.031)). No significant relationships were evident for 

cardiovascular diseases and smoke PM2.5. Associations with non-smoke PM2.5 were null for all 

outcomes. Positive age-specific associations related to smoke PM2.5 were observed for asthma and 

combined respiratory disease in children, and for asthma, bronchitis, COPD, and combined respiratory 

disease in adults. No significant associations were found in older adults. 

Heany et al. (2022) showed that smoke event days in California between 2004-2009 were associated with 

a 3.3% (95% CI: [0.4%, 6.3%]) increase in visits for all respiratory diseases and a 10.3% (95% CI: [2.3%, 

19.0%]) increase for asthma specifically. Stratifying by age, they found the largest effect for asthma among 

children ages 0–5 years. They observed no significant association between exposure and overall 

cardiovascular disease, but stratified analyses revealed increases in visits for all cardiovascular, ischemic 

heart disease, and heart failure among non-Hispanic white individuals and those older than 65 years. 

Further, they found a significant interaction between smoke event days and daily average temperature 

for all cardiovascular disease visits, suggesting that days with high wildfire PM2.5 concentrations and high 

temperatures may pose greater risk for cardiovascular disease.  

Other recent research also reported that short-term exposure to wildfire smoke increased the risk for 

myocardial infarction and ischemic heart disease. These cardiovascular effects were observed after 1-hr 

and 24-hr exposures, respectively, for each 10 μg/m3 increase in PM2.5 (Yao et al., 2020). Jones et al 

(2020) looked at 14 California counties from 2015–2017 (N=5336) and showed that out‐of‐hospital cardiac 

arrests increased with wildfire smoke exposure, and lower socioeconomic status appeared to increase the 

risk. Nonetheless, the epidemiological data linking wildfire smoke exposure to cardiovascular mortality 

and morbidity is mixed. 

Health outcomes associated with wildland fires were described for Colorado in 2012 (Alman et al., 2016), 

California in 2008 (Reid et al., 2016b; Reid et al., 2019), the western U.S. between 2004 and 2009 (Liu et 

al., 2017b), North Carolina in 2008 (Parthum et al., 2017) and 2011 (Tinling et al., 2016), the northeastern 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6697173/#R49
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6697173/#R21
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6697173/#R34
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6697173/#R49
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6697173/#R21
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6697173/#R34
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6697173/#R34
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6697173/#R35
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6697173/#R1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6697173/#R35
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6697173/#R24
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6697173/#R24
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6697173/#R29
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6697173/#R36
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and Mid-Atlantic States of the U.S. (Le et al., 2014) and Boston and New York in 2002 (Zu et al., 2016), 

Europe in 2005 and 2008 (Kollanus et al., 2017) and Valencia, Spain in 2012 (Vicedo-Cabrera et al., 2016). 

The findings of these studies further corroborate the conclusions of the previous published systematic 

reviews. Three recent studies described the health effects of long-range transport of wildfire related-

PM2.5 from Quebec, Canada in 2002 (Zu et al., 2016; Le et al., 2014) and the Helsinki metropolitan area, 

Finland between 2001 and 2010 (Kollanus et al., 2016). No evidence of all-cause mortality was found in 

either of the studies that examined mortality (Zu et al., 2016, Kollanus et al., 2016). By contrast, the study 

examining the health effects of long-range transported wildfire smoke from the Quebec, Canada wildfires 

in 2002 (Le et al., 2014) did show positive associations for respiratory and cardiovascular hospitalizations 

in a Medicare population in the northeastern and Mid-Atlantic States of the United States. 

Epidemiological studies have defined populations of individuals who might be at greater risk from the 

adverse health effects of wildland fire smoke or PM2.5. Susceptible populations probably include people 

with pre-existing respiratory disease, middle-aged and older adults (Lui et al., 2015; Reid et al., 2016a), 

children, pregnant women and fetuses (Reid et al. 2016a), although not all studies are consistent (Reid et 

al., 2016b). A recent study provides evidence that risks are greater for older women and African-

Americans (Lui et al., 2017b) and those with indicators of lower socio-economic status (Reid et al., 

2016b; Lui et al., 2017b). 

Although growing evidence suggests respiratory exacerbations from elevated fine particulate 

matter (PM2.5) during wildfires, significantly less is known about the impacts on human health of ozone 

(O3) that may also be increased due to wildfires. Reid et al. (2019) showed that during the active fire 

periods, PM2.5 was significantly associated with exacerbations of asthma and chronic obstructive 

pulmonary disease (COPD) and these effects remained after controlling for O3. However, effect estimates 

of O3 during the fire period were non-significant for respiratory hospitalizations but were significant for 

ED visits for asthma (RR = 1.05 and 95% CI = (1.022, 1.078) for a 10 ppb increase in O3). In mutually-

adjusted models, the significant findings for PM2.5 remained whereas the associations with O3 were 

confounded. Adjusted for O3, the RR for asthma ED visits associated with a 10 μg/m3 increase in 

PM2.5 was 1.112 and 95% CI = (1.087, 1.138). The significant findings for PM2.5 but not for O3 in mutually-

adjusted models is likely because PM2.5 levels during these fires exceeded the 24-hour National Ambient 

Air Quality Standard (NAAQS) of 35 μg/m3 for 4976 ZIP-code days and reached levels up to 6.073 times 

the NAAQS, whereas theour estimated O3 levels during the fire period only occasionally exceeded the 

NAAQS of 70 ppb with low exceedance levels.  

Exposure to wildfire smoke is an important and growing public health and clinical problem affecting 

millions of people in Southern California. Changing weather patterns including drought are increasing risks 

of wildland fire and risks of co-morbidity. This is a field of active research that has significant implications 

for residents in Southern California.  

COVID-19 

Multiple studies in the U.S. and globally have investigated the association between long-term exposure 

to air pollution, primarily particulate matter (PM), and COVID-19 morbidity and mortality (Sidell et al. 

2022; Ademu et al. 2022, Zang et al. 2022; Berg et al., 2021; Wu et al . 2020; Liang et al. 2020; Garcia et 

al. 2021; Meo et al. 2021; Cole, Ozgen, and Stobl 2020; Konstantinoudis et al. 2021; Coker et al. 2020). In 

one of the earliest U.S. studies, Wu et a (2020) investigated the impact of long-term mean PM2.5 exposure 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6697173/#R20
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6697173/#R51
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6697173/#R19
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6697173/#R46
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6697173/#R51
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6697173/#R20
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6697173/#R18
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6697173/#R51
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6697173/#R18
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6697173/#R20
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6697173/#R21
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6697173/#R34
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6697173/#R34
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6697173/#R35
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6697173/#R35
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6697173/#R24
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6697173/#R35
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6697173/#R35
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6697173/#R24
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/particulate-matter
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/particulate-matter
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9316717/#bib0061
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on SARS-CoV-2 infections. The authors used areal counts of COVID-19 deaths and controlled for areal 

confounders in an ecological regression analysis. They found that an increase of 1 μg/m3 in long-term 

mean PM2.5 was associated with an 11% increase in a county's COVID-19 mortality rate. A California study 

assessed long-term and short-term exposure to air pollution and COVID-19 incidence across four case 

surges from 03/1/2020 to 02/28/2021. The cohort included 4.6 million members from a large integrated 

health care system in southern California with comprehensive electronic medical records (EMR). COVID-

19 cases were identified from EMR. Incidence of COVID-19 was computed at the census tract-level among 

members. Prior 1-month and 1-year averaged air pollutant levels (PM2.5, NO2, and O3) at the census tract-

level were estimated based on hourly and daily air quality data.  Long-term PM2.5 and NO2 exposures 

were associated with increased risk of COVID-19 incidence across all case surges before February 2021. 

Short-term PM2.5 and NO2 exposures were also associated.  Another recent California study (Ademu et 

al. (2022) looked at wildfires in California and COVID-19 using county-level data collected during the 2020 

wildfire season to assess the relationship between short-term exposure to particulate matter (PM2.5), 

carbon monoxide (CO), nitrogen dioxide (NO2), and Air Quality Index (AQI) on confirmed cases of COVID-

19 across 20 California counties impacted by wildfires. Their findings indicate that PM2.5, CO, and AQI are 

positively associated with confirmed COVID-19 cases. Most of the earlier studies and some recent in the 

U.S. and worldwide are ecological in nature, and have recently been reviewed by Marques and Domingo 

(Marques and Domingo 2022). The deficiencies in these studies, in addition to the risk of finding spurious 

relationships in ecological studies, include the lack of individual data, misclassification of exposure by 

assigning the same mean air pollution concentrations to large areas, and the lack of information about 

confounding factors. Some of these deficiencies have been highlighted by Villenueve and Goldberg (2020).  

Kogevinas et al. (2021) used individual level data in a cohort study in Spain and found that air pollution 

exposure was associated with level of antibody response and severity of COVID-19 disease (defined by 

hospital admission, positive diagnostic tests, or a combination of contact history and symptoms), but not 

serologically confirmed SARS-Cov-2 infection. Mendy et al. used individual data from University of 

Cincinnati hospitals and clinics and linked long-term PM2.5 exposure estimates to the ZIP code of 

residence (Mendy et al. 2021). They found a 62% higher risk of hospitalization in COVID-19 patients with 

a 1 µg/m3 increment in 10-year mean PM2.5, but only in patients with pre-existing asthma or coronary 

obstructive pulmonary disease. Various regions of California have experienced many wildfires in 2020, at 

the same time the state has been experiencing many cases of and deaths from Severe Acute Respiratory 

Syndrome Coronavirus 2 (SARS-CoV-2). 

In California, English et al. (2022) used individual address-level data to analyze SARS-CoV-2 infection and 

COVID-19 death counts by age group and sex, and by assigning local high resolution pollution exposure 

values to census block groups to reduce exposure misclassification. They included individual covariate 

data on age and sex, and census block data on race/ethnicity, air basin, Area Deprivation Index, and 

relevant comorbidities. Their analyses were based on generalized linear mixed models utilizing a Poisson 

distribution. Those living in the highest quintile of long-term PM2.5 exposure had risks of SARS-CoV-2 

infections 20% higher and risks of COVID-19 mortality 51% higher, compared to those living in the lowest 

quintile of long-term PM2.5 exposure. Those living in the areas of highest long-term PM2.5 exposure were 

more likely to be Hispanic and more vulnerable, based on the Area Deprivation Index. The increased risks 

for SARS-CoV-2 Infections and COVID-19 mortality associated with highest long-term 

PM2.5 concentrations at the neighborhood-level in California were consistent with a growing body of 

literature from studies worldwide.  

https://www.sciencedirect.com/topics/earth-and-planetary-sciences/air-pollutant
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9316717/#bib0034
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9316717/#bib0054
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9316717/#bib0028
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9316717/#bib0036
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Meo et al., aimed to investigate the relationship betweenof wildfire generatedallied pollutants, including 

particulate matter (PM2.5), carbon monoxide (CO), and Ozone (O3) with the dynamics of new daily cases 

and deaths due to SARS-CoV-COV 2 infection in 10 counties, which were affected by wildfire in 

California.  The data was recorded from the date of the appearance of the first case of (SARS-CoV-2) in 

California region to the onset of wildfire, and from the onset of wildfire to September 22, 2020. After the 

wildfire, the PM2.5 concentration increased by 220.71%; O3 increased by 19.56%; and the CO 

concentration increased by 151.05%. After the wildfire, the numbers of cases and deaths due to COVID-

19 both increased respectively by 56.9% and 148.2%. The California wildfire caused an increase in ambient 

concentrations of toxic pollutants thatwhich were temporally associated with an increase in the incidence 

and mortality of COVID-19 (Meo et al., 2021). 

Naqvi et al. (2022) also examined the association of air pollutants and COVID-19 during wildfires that 

burned between August and October 2020 in California, United States. They observed an increase in 

tropospheric pollutants including aerosols (particulate matter [PM]), carbon monoxide (CO) and nitrogen 

dioxide (NO2) by approximately 150%, 100% and 20%, respectively, in 2020 compared to 2019. Except 

ozone (O3), similar increases were measured during the peak wildfire period (August 16 – September 15, 

2020) in ground levels of PM2.5, CO, and NO2 in Fresno, Los Angeles, Sacramento, San Diego and San 

Francisco, cities with largest active wildfire area. They identified three different spikes in the 

concentrations of PM2.5 and CO in the cities examined, which clearly suggested a wildfire-induced surge 

in air pollution. Fresno and Sacramento showed an increase in ground-level PM2.5, CO and NO2 levels, 

while San Diego recorded highest increase in NO2 levels. They observed a similar pattern of higher COVID-

19 cases and mortalities in the cities with adverse air pollution caused by wildfires. 

Satellite Data 

Data from satellite instruments provide estimates of gas and particle levels relevant to human health. The 

primary advantage of satellite data compared to surface measurements, e.g., from air quality monitoring 

stations, is their spatial coverage. Satellite data can reveal where pollution levels are highest around the 

world, how levels have changed over daily to decadal periods, and where pollutants are transported from 

urban to global scales. To date, air quality and health applications have primarily utilized satellite 

observations and satellite-derived products relevant to near-surface particulate matter <2.5 μm in 

diameter (PM2.5) and nitrogen dioxide (NO2). Health and air quality communities have grown increasingly 

engaged in the use of satellite data, and this trend is expected to continue.  

A growing body of epidemiological research at regional to continental scales has used satellite-derived 

exposure data to quantify health risks of PM2.5 and NO2. For example, Strickland et al (2016) reported 

significant associations between satellite-derived daily PM2.5 exposure and emergency room visits for 

several pediatric conditions, including asthma or wheeze and upper respiratory infections, in the U.S. state 

of Georgia. Combining satellite remote sensing data and chemical transport model simulations, Stowell et 

al. (2019) estimated the associations between cardiorespiratory acute events and exposure to smoke 

PM2.5 in Colorado and found statistically significant associations for asthma [odds ratio (OR) = 1.081] and 

combined respiratory disease (OR=1.021) for an increase in fire smoke PM2.5 of 1 µg/m3. Xiao et al. (2018) 

examined the associations between maternal PM2.5 exposure and adverse birth outcomes using three 

exposure assessment methods and found that health effects calculated using gap-filled satellite PM2.5 

had similar magnitudes to those using central-site measurements, but with narrower confidence intervals 
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due to reduced exposure error. At the national scales, satellite-derived short-term increase in PM2.5 

exposure has been associated with an increase in daily mortality in the Medicare population in the United 

States, and long-term average PM2.5 exposure has been positively linked to elevated risk of 

cardiovascular disease and incident stroke among Chinese adults (Di et al, 2017; Huang et al, 2019; Liang 

et al., 2020). 

Another area where satellite data is very useful is for health impact assessments. Health impact 

assessment (or risk assessment) is a process for estimating the burden of disease attributable to air 

pollution in a given population. These studies combine concentration–response functions from 

epidemiological studies with estimates of population exposure to air pollutants. Health risk assessments 

may also be used to estimate the changes in the disease burden under different exposure conditions (e.g., 

future climate change or emissions policy implementation). A key challenge for air pollution health impact 

assessments, from local to global scales, is the need for measurements or model predictions of air 

pollutant concentrations that are high quality, standardized, and continuous over long periods, with 

sufficiently high spatial resolution to capture variability commensurate with population gradients. 

Increasingly, satellite remote sensing data are being used in combination with in-situ monitors and 

chemical transport models, through data fusion or other methods, to estimate air pollution–related health 

impacts. Halloway et al (2021) cites many articles that use satellite data to estimate these health impacts.  

NASA’s Health and Air Quality Applied Sciences Team continues to publish research using satellite data to 

study health effects. Published research from 2022 includes studies looking at fires, air quality, and public 

health in South Florida (Nowel et al, 2022), ozone concentrations and attributable mortality in urban, peri-

urban and rural areas worldwide in 2019 (Malashock et al., 2022), long-term trends in urban NO2 

concentrations and associated pediatric asthma incidence (Annenberg et al., 2022), and long-term 

exposure to PM2.5 major components and mortality in the southeastern United States (Wang et. al, 2022) 

Another recent study’s findings support a relation between long-term ambient air pollution exposure 

(particulate matter <2.5 μm (PM2.5) and <10 μm (PM10), nitrogen dioxide (NO2), and ozone (O3)) and 

COVID-19 mortality. Communities with historically high pollution levels might be at higher risk of COVID-

19 mortality (Garcia et al., 2022).  

  

https://haqast.org/
https://haqast.org/publications/estimates-of-ozone-concentrations-and-attributable-mortality-in-urban-peri-urban-and-rural-areas-worldwide-in-2019/
https://haqast.org/publications/estimates-of-ozone-concentrations-and-attributable-mortality-in-urban-peri-urban-and-rural-areas-worldwide-in-2019/
https://haqast.org/publications/long-term-exposure-to-pm2-5-major-components-and-mortality-in-the-southeastern-united-states/
https://haqast.org/publications/long-term-exposure-to-pm2-5-major-components-and-mortality-in-the-southeastern-united-states/
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SUMMARY 

This appendix contains a detailed summary of air quality in 2020 and prior year trends for the South Coast Air 

Basin (Basin) and the Riverside County portion of Salton Sea Air Basin (Coachella Valley), under the jurisdiction 

of the South Coast Air Quality Management District (South Coast AQMD).  The Basin includes Orange County 

and the non-desert portions of Los Angeles, Riverside and San Bernardino counties.  The Riverside County 

portion of the Salton Sea Air Basin under South Coast AQMD jurisdiction is the Coachella Valley Planning Area 

(Coachella Valley). 

Chapter 1 of this appendix presents descriptions of the air quality setting for the South Coast AQMD 

jurisdiction, including the relevant boundaries, weather factors and emissions for both the Basin and the 

Coachella Valley.  It briefly describes the characteristics and health and welfare effects associated with criteria 

pollutants - those pollutants that have an associated health-based National Ambient Air Quality Standard 

(NAAQS or federal standard).  It also details the level and form of both the NAAQS and the California Ambient 

Air Quality Standards (CAAQS or State standards). 

Chapters 2 and 3 present summaries of current air quality and trends for each of the criteria pollutants in the 

Basin and the Coachella Valley, respectively.  These chapters include the 2018–2020 3-year design values for 

comparison to federal and State standards, along with geographical, seasonal, and diurnal variations.  Air 

quality statistics and trends presented in this appendix provide information on the recent history, current 

status, and progress toward attainment of the NAAQS and CAAQS, providing a baseline for planning toward 

future attainment. 

In the Basin, ozone (O3) and fine particulate matter (PM2.5, particles less than 2.5 microns in diameter) are 

the pollutants of primary concern. The Basin is designated nonattainment for current and former federal and 

State ozone standards, as well as the current PM2.5 standards1. However, 2018-2020 was the first three-year 

period where the Basin met the 24-hour PM2.5 standard of 35 µg/m3 after removing elevated measurements 

driven by the Bobcat and El Dorado fires in the fall of 2020. The Basin had the highest number of days 

exceeding the federal ozone NAAQS of any urban area nationwide in 2020.  State standards for ozone, PM2.5, 

and PM10 have also not been met in the Basin. The Basin attains the standards for other NAAQS and CAAQS 

with the exception of the lead NAAQS.2 The Los Angeles County portion of the Basin is designated a 

nonattainment area for the lead NAAQS based on source-specific monitoring at two locations using 2007–

 

1 Annual and 24-hour PM2.5 design values meet the former 1997 Annual and 24-hour PM2.5 standards. 

2 In June 2013, the U.S. EPA approved re-designation of the Basin as an attainment area for the 24-hour PM10 NAAQS. 
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2009 data.  However, all stations in the Basin, including the near-source monitoring in Los Angeles County, 

have remained below the lead NAAQS for the 2012 through 2020 period.  Unfortunately, due to pandemic 

related monitor shutdowns, the lead data fails EPA completeness requirements. A request to U.S. EPA for re-

designation to attainment will be prepared when monitoring requirements are satisfied.    

The Coachella Valley remains a nonattainment area for both the 8-hour ozone and the PM10 NAAQS. 

However, the majority of high PM10 concentrations exceeding the federal 24-hour PM10 standard occurred 

on days influenced by high winds. These events were flagged by South Coast AQMD in the U.S. EPA Air Quality 

System (AQS) database to allow for the submittal of future exceptional event demonstrations if these events 

have regulatory significance.3 The Coachella Valley is in attainment of the 1979 1-hour ozone NAAQS. PM2.5 

concentrations remain below the federal and State standards in the Coachella Valley, along with the 

remainder of the criteria pollutants, except that the State hydrogen sulfide (H2S) standard is exceeded due to 

naturally occurring emissions from the Salton Sea. Further details on the federal and State standards are 

presented in this chapter by pollutant, along with current attainment statuses in the South Coast AQMD 

jurisdiction.  

Detailed air quality statistics for each of the South Coast AQMD monitoring locations in the Basin and the 

Coachella Valley are available online in the following locations: 

South Coast AQMD Historical Air Quality Summary Tables:  http://www.aqmd.gov/home/air-

quality/historical-air-quality-data 

California Air Resources Board iADAM:  https://www.arb.ca.gov/adam 

California Air Resources Board AQMIS: https://www.arb.ca.gov/html/ds.htm 

U.S. EPA Air Quality Data Collected at Outdoor Monitors: https://www.epa.gov/outdoor-air-quality-data 

 

 

 

 

3 Regulatory significant exceptional events are exceptional events whose removal from the design value calculation 

influences a regulatory decision such as attainment vs. nonattainment. 

http://www.aqmd.gov/home/air-quality/historical-air-quality-data
http://www.aqmd.gov/home/air-quality/historical-air-quality-data
https://www.arb.ca.gov/adam
https://www.arb.ca.gov/html/ds.htm
https://www.epa.gov/outdoor-air-quality-data
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Air Quality Setting 

South Coast AQMD Jurisdiction and Air Quality Monitoring Network 

California’s first local air pollution control agency, the Los Angeles County Air Pollution Control District 

(LAAPCD), was formed in 1947, and APCDs were formed in Orange, Riverside, and San Bernardino Counties 

soon afterward. These four agencies combined in 1976 to form the Southern California APCD, which was 

replaced by the South Coast Air Quality Management District (South Coast AQMD) by State legislation, 

effective February 1, 1977, with jurisdiction over the South Coast Air Basin (Basin). The Mojave Desert Air 

Quality Management District (MDAQMD) was also formed, which covers the Mojave Desert Air Basin (MDAB), 

except for a portion within South Coast AQMD jurisdiction in eastern Riverside County. Later, the Antelope 

Valley Air Pollution Control District (AVAPCD) was formed, which covers the Antelope Valley desert portion of 

Los Angeles County that is not within South Coast AQMD jurisdiction. 

The Basin includes all of Orange County and the non-desert areas of Los Angeles, Riverside, and San 

Bernardino Counties. South Coast AQMD is also responsible for air quality in the Riverside County portion of 

the Salton Sea Air Basin (SSAB), which is referred to as the Coachella Valley Planning Area (Coachella Valley). 

The South Coast AQMD jurisdiction is shown in Figure 1-1. 

 

 

FIGURE 1-1 

SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT AND SURROUNDING JURISDICTIONS  
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The Basin has an area of 6,800 square miles with approximately 17 million residents in 2020. The Los Angeles-

Long Beach-Anaheim metropolitan statistical area (the nation’s second largest), and the Riverside-San 

Bernardino-Ontario metropolitan statistical area (the nation’s 12th largest) lie within the Basin’s boundaries. 

About two-thirds of the Basin’s population lives within Los Angeles County. 

The 2020 population in the Coachella Valley was approximately 487,000. South Coast AQMD also has 

jurisdiction over a small portion of the MDAB in Eastern Riverside County (see Figure 1-1). The area is sparsely 

populated desert and contains a portion of Joshua Tree National Park. The SSAB and the MDAB have a 

combined area of approximately 32,200 square miles. These two air basins include most of the desert portions 

of Los Angeles, Riverside, and San Bernardino Counties, as well as Imperial County and part of Kern County. 

Table 1-1 summarizes the historic, current, and future projections of the populations of the Basin and the 

Coachella Valley. 

 

TABLE 1-1 

HISTORIC AND PROJECTED POPULATIONS FOR SOUTH COAST AIR BASIN AND COACHELLA VALLEY 

Area 
Historic Population Projected Population 

1990 2000 2010 2018 2030 2035 2045 

South Coast Air Basin 13,083,594 14,640,692 15,735,186 16,671,807 17,984,614 18,470,403 19,264,860 

Coachella Valley 244,070 325,937 425,404 471,012 568,622 613,096 698,607 

Source: Historic populations from Southern California Association of Governments, January 2016 CARB 2013 Almanac of Emissions 

and Air Quality, 2013 Edition, Appendix C [http://www.arb.ca.gov/aqd/almanac/almanac13/almanac13.htm]; 

Population projections from Connect SoCal – The 2020-2045 Regional Transportation Plan/Sustainable Communities 

Strategy (Southern California Association of Governments) 

 

Monitoring Network Status 

U.S. EPA has set National Ambient Air Quality Standards (NAAQS) and monitoring requirements for the six 

criteria pollutants, including O3, PM (including both PM10 and PM2.5), carbon monoxide (CO), nitrogen 

dioxide (NO2), sulfur dioxide (SO2), and lead (Pb). In 2020, South Coast AQMD measured concentrations of air 

pollutants at 38 routine ambient air monitoring stations in its jurisdiction, with primary focus on these criteria 

pollutants. In addition to ambient air monitoring, lead concentrations are monitored at four source-oriented 

monitoring sites, immediately downwind of stationary lead sources. 

There have been several changes to the South Coast AQMD ambient air monitoring network since the previous 

AQMP, which was finalized in 2016. Long-term monitoring stations at Costa Mesa and Long Beach Hudson 

were closed in 2017 and 20204, respectively, due to termination of a lease by the landlord (Costa Mesa) and 

 

4 PM10 measurements at Long Beach Hudson were restarted in January 2022.   

http://www.arb.ca.gov/aqd/almanac/almanac13/almanac13.htm
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challenges meeting U.S. EPA siting criteria (40 CFR 58 Appendix E) at Long Beach Hudson. New monitoring 

stations were added in January 2020 in North Hollywood and Long Beach Signal Hill to represent the East San 

Fernando Valley and South Coastal Los Angeles County, respectively. 

Figure 1-2 shows the locations of ambient air monitoring stations in the South Coast AQMD jurisdiction.5 

 

 

5 For more detailed current information and maps of the South Coast AQMD air monitoring network by pollutant 

measured and monitoring station details, please refer to South Coast AQMD’s Annual Air Monitoring Network Plan, 

available on the web at http://www.aqmd.gov/home/air-quality/clean-air-plans/monitoring-network-plan. 

http://www.aqmd.gov/home/air-quality/clean-air-plans/monitoring-network-plan
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FIGURE 1-2 

SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT AMBIENT AIR MONITORING STATIONS  

(PALM SPRINGS, INDIO, AND MECCA (SAUL MARTINEZ) STATIONS ARE LOCATED IN THE COACHELLA VALLEY; ALL OTHER 

STATIONS ARE IN THE SOUTH COAST AIR BASIN) 
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Weather Factors 

The climate of the South Coast AQMD jurisdiction varies considerably between the coastal zone, inland valleys, 

mountain areas, and deserts. Most of the Basin is relatively arid, with very little rainfall and abundant sunshine 

during the summer months. It has light winds and poor vertical mixing compared to most other large urban 

areas in the U.S. The combination of poor air dispersion and abundant sunshine provides conditions especially 

favorable to the formation of photochemical smog and the trapping of particulates and other pollutants. The 

Basin is bounded to the north and east by mountains with maximum elevations exceeding 10,000 feet. The 

unfavorable combination of meteorology, topography, and emissions from the nation’s second largest urban 

area results in the Basin having some of the worst air quality in the U.S. 

The prevailing daytime sea breeze tends to transport pollutants and precursor emissions from coastal areas 

into the Basin’s inland valleys, and from there, even further inland into neighboring areas of the SSAB 

(especially the Coachella Valley) and the MDAB. Concentrations of primary pollutants (those emitted directly 

into the air) are typically highest close to the sources which emit them. However, secondary pollutants (those 

formed in the air by chemical reactions, such as ozone and the majority of PM2.5) reach maximum 

concentrations some distance downwind of the sources that emit the precursors as winds transport polluted 

air masses inland. As pollutants are transported beyond these areas into regions without significant emissions, 

dilution of the air mass results in a reduction in concentrations.  

Ambient Air Quality Standards 
Both the federal government and the State of California have adopted ambient air quality standards, which 

define the concentration below which long-term or short-term exposure to a pollutant is not expected to 

cause adverse effects to public health and welfare. The criteria pollutants, those that have federal health-

based National Ambient Air Quality Standards (NAAQS or federal standards), are: ozone (O3), carbon 

monoxide (CO), nitrogen dioxide (NO2), sulfur dioxide (SO2), coarse and fine particulate matter (PM10 and 

PM2.5, respectively), and lead (Pb). The State of California also has California Ambient Air Quality Standards 

(CAAQS or State standards) for these criteria pollutants, plus standards for sulfates, hydrogen sulfide (H2S), 

and vinyl chloride (C2H3Cl), as well as a welfare-based standard for visibility-reducing particles. 

For several of the NAAQS, there are both primary and secondary standards. Primary standards provide public 

health protection, including protecting the health of "sensitive" populations such as people with asthma, 

children, and the elderly. Secondary standards provide public welfare protection, including protection against 

decreased visibility and damage to animals, crops, vegetation, and buildings. This document focuses mainly 

on the primary federal and State standards. The federal and State primary standards are summarized in Table 

1-2, along with a brief summary of health and welfare effects. Further discussion of the health effects of air 

pollutants is presented in Chapter 2, and more detailed health information is presented in Appendix I: Health 

Effects. 
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TABLE 1-2 

AMBIENT AIR QUALITY STANDARDS AND KEY HEALTH AND WELFARE EFFECTS 

AIR 
POLLUTANT 

FEDERAL STANDARD 
 (NAAQS) 

STATE 
 STANDARD 

 (CAAQS) 

KEY HEALTH & WELFARE EFFECTS# 
Concentration, 

 Averaging Time, Year 
of NAAQS Review 

Concentration, 
 Averaging Time 

Ozone 

 (O3) 

0.070 ppm, 8-Hour 

(2015) 

 0.075 ppm, 8-Hour 

(2008) 

 0.08 ppm, 8-Hour 

(1997) 

 0.12 ppm, 1-Hour 

(1979) 

 

0.070 ppm, 8-Hour 

 0.09 ppm, 1-Hour 

  

 

(a) Pulmonary function decrements and 

localized lung injury in humans and animals; 

(b) asthma exacerbation; (c) chronic 

obstructive pulmonary disease (COPD) 

exacerbation; (d) respiratory infection; (e) 

increased school absences, and hospital 

admissions and emergency department 

(ED) visits for combined respiratory 

diseases; (e) increased mortality; (f) 

possible metabolic effects  

Vegetation damage; property damage 

Carbon 

Monoxide 

 (CO) 

35 ppm, 1-Hour 

(1971) 

 9 ppm, 8-Hour (1971) 

20 ppm, 1-Hour 

 9.0 ppm, 8-Hour 

Visibility reduction (a) Aggravation of 

angina pectoris and other aspects of 

coronary heart disease; (b) decreased 

exercise tolerance in persons with 

peripheral vascular disease and lung 

disease; (c) possible impairment of central 

nervous system functions; (d) possible 

increased risk to fetuses; (f) possible 

increased risk of pulmonary disease; (g) 

possible emergency department visits for 

respiratory diseases overall and visits for 

asthma. 
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TABLE 1-2 (CONTINUED) 

AMBIENT AIR QUALITY STANDARDS AND KEY HEALTH AND WELFARE EFFECTS 

AIR 
POLLUTANT 

FEDERAL STANDARD 
 (NAAQS) 

STATE 
 STANDARD 

 (CAAQS) 

KEY HEALTH & WELFARE EFFECTS# 
Concentration, 

 Averaging Time, Year 
of NAAQS Review 

Concentration, 
 Averaging Time 

Fine 

Particulate 

Matter 

 (PM2.5) 

35 µg/m3, 24-Hour 

(2006) 

65 µg/m3, 24-Hour 

(1997) 

 12.0 µg/m3, Annual 

(2012) 

 15.0 µg/m3, Annual 

(1997) 

 

12.0 µg/m3, Annual 

  

 

Short -term (a) increase in mortality 

rates; (b) increase in respiratory 

infections; (c) increase in number and 

severity of asthma attacks; (d) COPD 

exacerbation; (e) increase in combined 

respiratory-diseases and number of 

hospital admissions; (f) increased 

mortality due to cardiovascular or 

respiratory diseases; (g) increase in 

hospital admissions for acute 

respiratory conditions; (h) increase in 

school absences; (i) increase in lost 

work days; (j) decrease in respiratory 

function in children; (k) increase 

medication use in children and adults 

with asthma.  

Long-term (a) reduced lung function 

growth in children; (b) changes in lung 

development; (c) development of 

asthma in children; (d) increased risk of 

cardiovascular diseases; (e) increased 

total mortality from lung cancer; (f) 

increased risk of premature death. 

Possible link to metabolic, nervous 

system, and reproductive and 

developmental effects for short-term 

and long-term exposure to PM2.5.  

Respirable 

Particulate 

Matter 

 (PM10) 

150 µg/m3, 24-Hour 

(1997) 

50 µg/m3, 24-Hour 

 20 µg/m3, Annual 

  

  

  

  

  



Draft Final 2022 AQMP Appendix II:  Current Air Quality 

II-1-8 

TABLE 1-2 (CONTINUED) 

AMBIENT AIR QUALITY STANDARDS AND KEY HEALTH AND WELFARE EFFECTS 

AIR 
POLLUTANT 

FEDERAL STANDARD 
 (NAAQS) 

STATE 
 STANDARD 

 (CAAQS) 

KEY HEALTH & WELFARE EFFECTS# 
Concentration, 

 Averaging Time, Year 
of NAAQS Review 

Concentration, 
 Averaging Time 

Nitrogen 

Dioxide 

 (NO2) 

100 ppb, 1-Hour 

(2010) 

 0.053 ppm, Annual 

(1971) 

0.18 ppm, 1-Hour 

 0.030 ppm, Annual 

Short-term (a) asthma exacerbations 

(“asthma attacks”) 

Long-term (a) asthma development; 

(b) higher risk of all-cause, 

cardiovascular, and respiratory 

mortality.  

Both short and long term NO2 

exposure is also associated with 

chronic obstructive pulmonary disease 

(COPD) risk. 

Potential impacts on cardiovascular 

health, mortality and cancer, 

aggravate chronic respiratory disease.  

Contribution to atmospheric 

discoloration 

Sulfur 

Dioxide 

 (SO2) 

75 ppb, 1-Hour (2010) 
0.25 ppm, 1-Hour 

 0.04 ppm, 24-Hour 

Respiratory symptoms 

(bronchoconstriction, possible 

wheezing or shortness of breath) 

during exercise or physical activity in 

persons with asthma. 

Possible allergic sensitization, airway 

inflammation, asthma development 

Lead 

 (Pb) 

0.15 µg/m3,  

rolling 3-month 

average (2008) 

1.5 µg/m3, 30-day 

average 

(a) Learning disabilities; (b) 

impairment of blood formation and 

nerve function; (c) cardiovascular 

effects, including coronary heart 

disease and hypertension 

Possible male reproductive system 

effects 
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TABLE 1-2 (CONCLUED) 

AMBIENT AIR QUALITY STANDARDS AND KEY HEALTH AND WELFARE EFFECTS 

AIR 
POLLUTANT 

FEDERAL STANDARD 
 (NAAQS) 

STATE 
 STANDARD 

 (CAAQS) 

KEY HEALTH & WELFARE EFFECTS# 
Concentration, 

 Averaging Time, Year 
of NAAQS Review 

Concentration, 
 Averaging Time 

Sulfates N/A 
25 µg/m3, 24-

Hour 

(a) Decrease in lung function; (b) 

aggravation of asthmatic symptoms; (c) 

vegetation damage; (d) Degradation of 

visibility; (e) property damage 

Hydrogen 

Sulfide 

 (H2S) 

N/A 0.03 ppm, 1-hour 

Exposure to lower ambient 

concentrations above the standard may 

result in objectionable odor and may be 

accompanied by symptoms such as 

headaches, nausea, dizziness, nasal 

irritation, cough, and shortness of breath  

ppm - parts per million by volume; ppb - parts per billion by volume (0.01 ppm = 10 ppb). 

Standards in bold are the current, most stringent standards; there may be continuing obligations for former standards. 

State standards are “not-to-exceed” values based on State designation value calculations. 

Federal standards follow the 3-year design value form of the NAAQS. 
# List of health and welfare effects is not comprehensive; detailed health effects information can be found in Appendix I: Health 

Effects or in the U.S. EPA NAAQS documentation at https://www.epa.gov/naaqs. 

  

https://www.epa.gov/naaqs
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Design Values 

Air quality statistics are often presented in terms of the maximum concentrations measured at monitoring 

stations or in air basins, as well as for the number of days exceeding State or federal standards. These are 

instructive in regard to trends and the effectiveness of control programs. However, an exceedance of the 

concentration level of a federal standard does not necessarily lead to a nonattainment designation. For 

NAAQS attainment/nonattainment decisions, a metric called the design value is calculated for each station 

typically using the most recent three years of data along with the form of the standard. For example, the 

design value for the 24-hour PM2.5 NAAQS is based on the annual 98th percentile measurement of all the 24-

hour samples at each station, averaged over 3 years. The overall design value for an air basin is the highest 

design value of all the stations in that basin. U.S. EPA also allows certain data to be excluded from 

consideration for NAAQS attainment status, when that data is influenced by exceptional events, such as high 

wind events, wildfires, volcanoes, or some cultural events (e.g. Independence Day fireworks) that meet strict 

criteria. Table 1-3 shows the design value requirements using the form of the federal standards for the federal 

criteria pollutants. 
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TABLE 1-3 

NATIONAL AMBIENT AIR QUALITY STANDARDS (NAAQS) AND DESIGN VALUE REQUIREMENTS 

Pollutant Averaging Time** NAAQS 

Level 
Design Value Form of NAAQS* 

Ozone 

(O3) 

1-Hour (1979) [revoked 2005] 0.12 ppm 
Not to be exceeded more than once per 

year averaged over 3 years 

8-Hour (2015) 0.070 ppm 
Annual fourth highest 8-hour average 

concentration, averaged over 3 years 8-Hour(2008) [revised 2015] 0.075 ppm 

8-Hour(1997) [revoked 2015] 0.08 ppm 

Fine 

Particulate 

Matter 

(PM2.5) 

24-Hour (2006) 35 µg/m3 

3-year average of the annual 98th 

percentile of daily 24-hour concentration 
24-Hour (1997) 65 µg/m3 

Annual (2012) 12.0 µg/m3 Annual average concentration, averaged 

over 3 years 

(annual averages based on average of 4 

quarters) 
Annual (1997) [revised 2012] 15.0 µg/m3 

Respirable 

Particulate 

Matter 

(PM10) 

24-Hour (1987) 150 µg/m3 Not to be exceeded more than once per 

year averaged over 3 years 

Annual (1987) [revoked 2006] 50 µg/m3 
Annual average concentration, averaged 

over 3 years 

Carbon 

Monoxide 

(CO) 

1-Hour (1971) 35 ppm Not to be exceeded more than once a 

year. Design value is the higher of each 

year’s annual second maximum in a two-

year period. 
8-Hour (1971) 9 ppm 

Nitrogen 

Dioxide 

(NO2) 

1-Hour (2010) 100 ppb 
3-year average of the annual 98th 

percentile of the daily maximum 1-hour 

average concentrations 

Annual (1971) 0.053 ppm Annual average concentration, averaged 

over 3 years 

Sulfur Dioxide 

(SO2) 

1-Hour (2010) 75 ppb 

3-yer average of the 99th percentile of the 

daily maximum 1-hour average 

concentrations 

24-Hour (1971) [revoked 2010]  0.14 ppm Not to be exceeded more than once per 

year Annual (1971) [revoked 2010] 0.03 ppm Annual arithmetic average 

Lead (Pb) 3-Month Rolling Average (2008)## 0.15 µg/m3 
Highest rolling 3-month average of the 3 

years 

Bold text denotes the current and most stringent NAAQS. 
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* The NAAQS is attained when the design value (form of concentration listed) is equal to or less than the level of the NAAQS; for 

pollutants with the design values based on “exceedances” (1-hour ozone, 24-hour PM10, CO, and 24-hour SO2), the NAAQS is 

attained when the concentration associated with the design value is less than or equal to the standard level: 

• For 1-hour ozone and 24-hour PM10, the NAAQS is attained when the fourth highest daily concentrations of the 3-year period 

is less than or equal to the standard level. 

• For CO, the standard is attained when the maximum of the second highest daily concentration each year in the most recent two 

years is equal to or less than the standard level. 
** Year of U.S. EPA NAAQS update review shown in parenthesis and revoked or revised status in brackets; for revoked or revised 

NAAQS, areas may have continuing obligations until that standard is attained:  for 1-hour ozone, the Basin has continuing obligations 

under the former 1979 standard; for 8-hour ozone, the NAAQS was lowered from 0.08 ppm to 0.075 ppm to 0.070 ppm, but the 

previous 8-hour ozone NAAQS and most related implementation rules remain in place until that standard is attained. 
## 3-month rolling averages of the first year (of the three year period) include November and December monthly averages of the prior 

year; the 3-month average is based on the average of “monthly” averages. 

Summary of Criteria Pollutants and Air Quality Standards 

Ambient air quality standards are periodically reviewed by U.S. EPA and State agencies to incorporate the 

findings from the most current research available on the effects of pollutants. Alert and advisory levels for 

advising the public about unhealthful air quality are also recommended. The section below summarizes 

pollutant properties and health information, along with air quality standards, including the recently revised 

or newly established standards. Health effects associated with each pollutant are provided in Appendix I in 

detail. 

Ozone Properties 

The Basin's unique air pollution problem was first recognized in the 1940s as the Los Angeles urban area smog 

was worse than other areas. Early research showed that ozone was being formed in the Basin's atmosphere 

from volatile organic compounds (VOCs) and nitrogen oxides (NOx) that were emitted into the air and reacted 

in the presence of sunlight. Polluted air masses were trapped laterally by the mountainous terrain and 

vertically by strong low-altitude temperature inversions that act as a lid to vertical mixing of air. The Los 

Angeles Air Pollution Control District (LAAPCD) began regular monitoring of total oxidants in the 1950s, and 

annual maximum 1-hour ozone concentrations in excess of 0.60 ppm (600 ppb) were recorded at that time. 

Ozone, a colorless gas with a sharp odor at very high concentrations, is a highly reactive form of oxygen. High 

ozone concentrations exist naturally high above the earth in the stratosphere. Some mixing of stratospheric 

ozone downward to the earth's surface does occur; however, the extent of ozone intrusion from the 

stratosphere is limited. At the earth's surface in sites remote from urban areas, ozone concentrations are 

normally very low (0.03-0.05 ppm). 

In urban areas, ozone is formed by a complicated series of chemical and photochemical reactions between 

VOCs, NOx, and oxygen in the air. A decrease in ozone precursors may or may not result in a linear decrease 

in ozone. Ozone concentrations are dependent not only on overall precursor levels, but also on the ratio of 

the concentrations of VOCs to NOx , the reactivity of the specific VOCs present, the spatial and temporal 

distribution of emissions, the level of solar radiation, and other weather factors. 

Ozone is beneficial in the stratosphere, where it blocks cancer-causing ultraviolet radiation. However, it is also 

a highly reactive oxidant. It is this reactivity which accounts for its damaging effects on materials, plants, and 

human health at the earth's surface. 
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The propensity of ozone to react with organic materials causes it to damage living cells, and ambient ozone 

concentrations in the Basin are frequently high enough to cause adverse health effects. Ozone enters the 

human body primarily through the respiratory tract and causes respiratory irritation and discomfort, makes 

breathing more difficult during exercise, and reduces the respiratory system's ability to remove inhaled 

particles and fight infection. People with respiratory diseases, children, the elderly, and people who exercise 

heavily are more susceptible to the effects of ozone. 

Plants are sensitive to ozone at concentrations well below the health-based standards, and ozone is 

responsible for significant crop damage and damage to forests and other ecosystems. 

The adverse effects of ozone air pollution exposure on health have been studied for many years, as 

documented by a significant body of peer-reviewed scientific research, including studies conducted in 

Southern California. The 2020 U.S. EPA document, Integrated Science Assessment of Ozone and Related 

Photochemical Oxidants,6 describes these health effects and discusses the state of the scientific knowledge 

and research. A summary of health effects information and additional references can also be found in 

Appendix I: Health Effects. EPA is currently reconsidering the decision to retain the 2015 ozone standard in 

2020 based on the existing scientific record. This decision is expected by the end of 2023.7 

Ozone Air Quality Standards 

Studies have shown that even relatively low concentrations of ozone, if lasting for several hours, can 

significantly reduce lung function in healthy people. Effective September 16, 1997, the U.S. Environmental 

Protection Agency (U.S. EPA) adopted an 8-hour average federal ozone standard with a level of 0.08 ppm, 

intending to replace the 1-hour standard that was adopted in 1979 (0.12 ppm). This 1997 8-hour ozone 

standard was more stringent than the 1979 1-hour standard and provided greater protection to public health. 

The 8-hour standard is intended to help protect people who spend a significant amount of time working or 

playing outdoors, a group that is particularly vulnerable to the effects of ozone. (Due to the monitoring and 

reporting requirements of the older ozone standards, a level of 0.085 ppm or 85 ppb is required to exceed the 

1997 8-hour standard, and 0.125 ppm or 125 ppb is required to exceed the 1979 1-hour standard.) 

The U.S. EPA eventually revoked the 1979 federal 1-hour ozone standard, effective June 15, 2005. However, 

the South Coast Air Basin and the former Southeast Desert Modified Air Quality Management Area (which 

included the Coachella Valley) had not attained the 1-hour federal ozone standard by the attainment date. 

On August 25, 2014, U.S. EPA proposed a clean data finding based on 2011–2013 data and a determination of 

attainment for the 1-hour ozone NAAQS for the Southeast Desert nonattainment area; this ruling was finalized 

by U.S. EPA on April 15, 2015, effective May 15, 2015, including preliminary 2014 data. The Basin has not yet 

attained the 1-hour ozone NAAQS and has some continuing obligations under the former standard. 

 

6 U.S. EPA. (2020). Integrated Science Assessment of Ozone and Related Photochemical Oxidants (Final Report). U.S. 

Environmental Protection Agency, Washington, DC, EPA/600/R-20/012. 

https://www.epa.gov/isa/integrated-science-assessment-isa-ozone-and-related-photochemical-oxidants. 

7 https://www.epa.gov/ground-level-ozone-pollution/epa-reconsider-previous-administrations-decision-retain-2015-

ozone 

https://www.epa.gov/isa/integrated-science-assessment-isa-ozone-and-related-photochemical-oxidants
https://www.epa.gov/ground-level-ozone-pollution/epa-reconsider-previous-administrations-decision-retain-2015-ozone
https://www.epa.gov/ground-level-ozone-pollution/epa-reconsider-previous-administrations-decision-retain-2015-ozone


Draft Final 2022 AQMP Appendix II:  Current Air Quality 

II-1-14 

The 1997 8-hour standard was subsequently lowered from 0.08 to 0.075 ppm, effective May 27, 2008. On 

October 1, 2015, U.S. EPA finalized the new 2015 ozone NAAQS at 0.07 ppm, effective December 28, 2015. 

Nonattainment areas of the 1997 or the 2008 8-hour ozone standards, including the South Coast Air Basin and 

the Coachella Valley, still have continuing obligations to demonstrate attainment of that standard by the 

applicable attainment date. Statistics presented in this Appendix refer to the current 2015 8-hour ozone 

NAAQS, the revised 2008 NAAQS, and the revoked 1997 8-hour ozone NAAQS, as well as the revoked 1979 1-

hour ozone NAAQS, for purposes of historical comparison and assessment of progress towards attainment of 

those standards. 

The State of California Air Resources Board (CARB), established an 8-hour average State ozone standard (0.070 

ppm), effective May 17, 2006. The earlier State 1-hour ozone standard (0.09 ppm) also continues to remain in 

effect. 

While 1-hour ozone episode levels and related health warnings still exist, they have essentially been replaced 

by the more protective health warnings associated with the current 8-hour ozone NAAQS, which includes the 

Air Quality Index (AQI)8 scale for real-time reporting of air pollution levels and forecasts. The older 1-hour 

ozone episode warning levels include the State Health Advisory (0.15 ppm), Stage 1 (0.20 ppm), Stage 2 (0.35 

ppm) and Stage 3 (0.50 ppm). While the State 1-hour ozone Health Advisory was last exceeded in the Basin in 

2020, the Basin’s last 1-hour ozone Stage 1 episode occurred in 2003. The last 1-hour ozone Stage 2 episode 

occurred in 1988, and the last Stage 3 episode occurred in 1974. 

Particulate Matter Properties 

Particulate matter (PM) air pollution is a complex mixture of small particles and liquid droplets, with a wide 

variety of components, including acids and salts (such as nitrates and sulfates), organic chemicals, metals, and 

soil or dust particles. Particles originate from a variety of anthropogenic mobile and stationary sources and 

from natural sources. These particles can be emitted directly or formed in the atmosphere by transformations 

of gaseous emissions, such as sulfur oxides (SOx), nitrogen oxides (NOx), ammonia (NH3) and volatile organic 

compounds (VOC). Examples of secondary particle formation include: 1) conversion of SOx and NOx to acid 

droplets or vapor that further react with ammonia to form ammonium sulfate and ammonium nitrate; and 2) 

reactions involving gaseous VOC, yielding organic compounds that condense on existing particles to form 

secondary organic aerosol (SOA) particles. 

A significant body of peer-reviewed scientific research, including studies conducted in Southern California, 

points to adverse impacts of particulate matter air pollution on both increased illness (morbidity) and 

increased death rates (mortality). The 2019 U.S. EPA Integrated Science Assessment for Particulate Matter9 as 

well as the Supplement to the 2019 Integrated Science Assessment for Particulate Matter10 describe these 

 

8 U.S. EPA Air Quality Index (AQI). [https://www.airnow.gov/aqi/aqi-basics/] 

9 U.S. EPA. (2019). Integrated Science Assessment for Particulate Matter (Final Report). U.S. Environmental Protection 

Agency, Washington, DC, EPA/600/R-19/188. 

https://www.epa.gov/isa/integrated-science-assessment-isa-particulate-matter. 
10 U.S. EPA.  (2021). Supplement to Integrated Science Assessment for Particulate Matter (Final Report).  U.S. 

Environmental Protection Agency, Washington, DC, EPA/600/R-21/198. 

https://cfpub.epa.gov/ncea/isa/recordisplay.cfm?deid=352823. 

https://www.airnow.gov/aqi/aqi-basics/
https://www.epa.gov/isa/integrated-science-assessment-isa-particulate-matter
https://cfpub.epa.gov/ncea/isa/recordisplay.cfm?deid=352823
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health effects and discuss the state of the scientific knowledge. As of early 2022, U.S. EPA is evaluating the 

need to strengthen the standards for fine particulate matter based on the best available science and 

recommendations from the Clean Air Scientific Advisory Committee (CASAC)11. A summary of health effects 

information and additional references can also be found in Appendix I: Health Effects. 

The size of particles is directly linked to their potential for causing health problems. Particles that are 10 

micrometers (µm) in diameter or smaller (PM10) are of more concern than larger particles because they 

generally pass through the throat and nose and enter the lungs. Once inhaled, these particles can affect the 

heart and lungs and cause serious health effects. PM air pollution is typically grouped into two overlapping 

categories: 

• Inhalable particles (PM10), such as those found near roadways and dusty industrial sites, are smaller than 

10 µm in diameter. PM10 includes all PM2.5 particles; 

• Fine particles (PM2.5), such as those found in smoke and haze, are 2.5 µm in diameter and smaller. These 

particles can be directly emitted from combustion sources, such as from diesel exhaust (soot) or forest 

fire smoke, or they can form when gases emitted from power plants, industrial facilities and motor 

vehicles react in the air to form secondary inorganic aerosol or secondary organic aerosol. PM2.5 is a 

subset of PM10 particles. 

PM10 Properties 

Inhalable particles (particulate matter less than about 10 micrometers in diameter) can accumulate in the 

respiratory system and aggravate health problems such as asthma, bronchitis, and other lung diseases. 

Children, the elderly, exercising adults, and those suffering from asthma are especially vulnerable to PM10. 

PM10 particles are both directly emitted and formed chemically in the atmosphere from diverse emission 

sources. Major sources of PM10 include re-suspended road dust or soil entrained into the atmosphere by 

wind or activities such as construction and agriculture. These are mainly the coarser particles, in the PM10-

2.5 coarse fraction range (often referred to as PM-Coarse, i.e., particles in the size range between 2.5 µm and 

10 µm). Other components of PM10 form in the atmosphere (secondary PM10) from gaseous precursor 

emissions. These are mostly smaller particles, mainly in the PM2.5 size range. 

PM2.5 Properties 

PM2.5, also known as fine particles, are the finer sized particles less than 2.5 µm in diameter, small enough to 

penetrate the defenses of the human respiratory system and lodge in the deepest recesses of the lungs, 

causing adverse health impacts. Health effects include increased risks of heart attacks and strokes, aggravated 

asthma, acute bronchitis and chronic respiratory problems such as shortness of breath and painful breathing 

(in children, the elderly and sensitive people), and premature deaths (mainly in the elderly due to weaker 

immune systems). Sources of PM2.5 include diesel-powered vehicles such as buses and trucks, cooking, fuel 

combustion from automobiles, power plants, industrial processes, and wood burning. 

In the Basin, a large fraction of the PM10 mass is actually PM2.5 (i.e., smaller in size than 2.5 µm), a situation 

which has major implications for both health and atmospheric visibility. Reducing PM2.5 concentrations will 

 

11 U.S. EPA. (2021) Policy Assessment Updates for the PM NAAQS Reconsideration. 

https://casac.epa.gov/ords/sab/f?p=105:18:7422383326691:::RP,18:P18_ID:2607#report 

https://casac.epa.gov/ords/sab/f?p=105:18:7422383326691:::RP,18:P18_ID:2607#report
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therefore not only reduce the threat to the health of the Basin's population, but will also improve visibility in 

this region. 

Total Suspended Particulate (TSP) Properties 

Total suspended particulate (TSP) is the name applied to the complex mixture of particles suspended in the 

atmosphere, with no strict differentiation for particle size. TSP is collected on a glass fiber filter by means of a 

high volume sampler. Samples are collected for a 24-hour period every sixth day, and then returned to the 

laboratory to be weighed for mass and chemically analyzed to determine the concentrations of sulfate, 

nitrate, and lead. The federal and State standards for lead are based on the analysis of TSP samples. Other 

than the specific health effects of lead, the fine fraction of TSP has greater effects on health and visibility than 

the coarse fraction. Of greatest concern to public health are the particles small enough to be inhaled into the 

lungs (PM10) and especially the smaller fine particles that are inhaled more deeply into the lungs (PM2.5). As 

a result the federal standard for TSP mass has been replaced with the PM10 and PM2.5 standards. 

Particulate Matter (PM) Air Quality Standards 

PM10 Air Quality Standards 

In 1987, U.S. EPA adopted PM10 standards, replacing the earlier TSP standard. South Coast AQMD began 

PM10 monitoring in 1984. U.S. EPA promulgated both a short-term 24-hour average standard (150 μg/m3)12 

and an annual standard (50 μg/m3). Over the years, the forms and levels of the federal PM10 standards were 

reviewed by U.S. EPA. Changes to the federal standards for PM10 went into effect on December 17, 2006. U.S. 

EPA first proposed to revise the 24-hour PM10 standard by establishing a new indicator for coarse particles 

(particles between 2.5 and 10 microns in diameter, PM10-2.5). U.S. EPA proposed to set the PM10-2.5 

standard at a level of 70 μg/m3. However, the coarse particle standard was not included as part of the final 

regulation which retained the 24-hour PM10 standard (150 µg/m3). 

U.S. EPA also revoked the annual PM10 standard due to a cited lack of evidence of adverse health effects 

linked to long-term exposure to coarse particles, beyond that already protected against by the PM2.5 annual 

standard. As part of the revision to the ambient air monitoring regulations in 2006, PM10-2.5 monitoring was 

required at National Core (NCore) multi-pollutant monitoring stations by January 1, 2011. Currently, South 

Coast AQMD measures PM10-2.5 at two NCore PM monitoring sites in the Basin (Central Los Angeles and 

Riverside-Rubidoux). In the most recent review of the PM standards completed in December of 2020, U.S. EPA 

did not propose changes to the PM10 standard, and a PM10-2.5 standard has not been promulgated. 

PM2.5 Air Quality Standards 

In 1997, U.S. EPA adopted new federal air quality standards for the subset of fine particulate matter, PM2.5, 

to complement existing PM10 standards that target the full range of inhalable particulate matter. South Coast 

AQMD began monitoring PM2.5 concentrations in 1999. In 2006, U.S. EPA significantly lowered the level of 

the 24-hour PM2.5 standard, from 65 μg/m3 to 35 μg/m3, while retaining the level of the annual PM2.5 

standard at 15.0 μg/m3. 

In the 2006 PM NAAQS review, U.S. EPA determined that individuals with pre-existing heart and lung diseases, 

older adults, and children are at greater risk from the effects associated with fine PM exposures. Based on the 

 

12 µg/m3 = micrograms per cubic meter 
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results of the previous studies and an extensive new body of scientific evidence that links the negative health 

impacts of PM2.5 exposure on these and possibly additional sensitive groups, U.S. EPA strengthened the 

annual PM2.5 standard from 15.0 to 12.0 µg/m3, effective March 18, 2013.13 The current 24-hour standard of 

35 µg/m3 remained unchanged. In addition, U.S. EPA required near-roadway PM2.5 monitoring at two 

locations in the Basin, which was implemented by the January 1, 2015 deadline. Table 1-4 summarizes the 

history of the PM NAAQS to date.  

 

13 Since the revised annual PM2.5 NAAQS rule was proposed by U.S. EPA on June 14, 2012, it is often referred to as the 

2012 annual PM2.5 federal standard. 
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TABLE 1-4 

SUMMARY OF NATIONAL AMBIENT AIR QUALITY STANDARDS (NAAQS) FOR PARTICULATE MATTER, 1971–

PRESENT 

Year of 

NAAQS 

Rulemaking 

PM Indicator 
Averaging 

Time 

Level 

(μg/m3) 

1971 
TSP - Total Suspended 

Particles (≤ 25–45 μm) 

24-hour 260 

Annual 75 

1987 PM10 
24-hour* 150 

Annual 50 

1997 

PM2.5 
24-hour** 65 

Annual 15.0 

PM10 
24-hour* 150 

Annual 50 

2006 

PM2.5 
24-hour** 35 

Annual 15.0 

PM10 
24-hour* 150 

Annual (revoked) 

2012 
PM2.5 

24-hour** 35 

Annual 12.0 

PM10 24-hour* 150 

* The form of the PM10 24-hour NAAQS is not to be exceeded more than once per year averaged over 3 years by station. 
** The form of the PM2.5 24-hour NAAQS is based on the 98th percentile value by station. 

 

 

CO Properties 

Carbon monoxide (CO) is a colorless, odorless, relatively inert gas. It is a trace constituent in the unpolluted 

troposphere and is produced by both natural processes and human activities. In remote areas far from human 

populations, carbon monoxide occurs in air at an average background concentration of 0.04 ppm, primarily 

as a result of natural processes such as forest fires and the oxidation of methane. Global atmospheric mixing 

of CO from urban and industrial sources creates higher background concentrations (up to 0.20 ppm) near 
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urban areas. The major source of CO in urban areas is incomplete combustion of carbon-containing fuels. CO 

concentrations have continued to decrease due to reformulated fuels and more efficient combustion in newer 

vehicles. 

As a primary pollutant, carbon monoxide is directly emitted into the air. Ambient concentrations of CO in the 

Basin exhibit large spatial and temporal variations, due to variations in the rate and locations at which CO is 

emitted, and in the meteorological conditions that govern transport and dilution. Unlike ozone, CO tends to 

reach high concentrations in the fall and winter months. The highest concentrations frequently occur at times 

consistent with rush hour traffic and late at night during the coolest, most atmospherically stable portion of 

the day. 

The adverse effects of ambient carbon monoxide air pollution exposure on health have been reviewed in the 

2010 U.S. EPA Integrated Science Assessment for Carbon Monoxide.14 This document presents a review of the 

available scientific studies and conclusions on the causal determination of the health effects of CO. A summary 

of health effects information and additional references can also be found in Appendix I: Health Effects. 

CO Air Quality Standards 

The CO standards are based on both short-term (1-hour; 35 ppm federal and 20 ppm State) and longer-term 

(8-hour; 9 ppm federal and 9.0 ppm State) exposures. 

NO2 Properties  

Nitrogen dioxide (NO2) is a reddish-brown gas with a bleach-like odor. Nitric oxide (NO) is a colorless gas, 

formed from nitrogen (N2) and oxygen (O2) in air under conditions of high temperature and pressure which 

are generally present during combustion of fuels; NO reacts with the oxygen in air to form NO2. NO2 is largely 

responsible for the brownish tinge of polluted urban air. The two gases, NO and NO2, are referred to 

collectively as oxides of nitrogen (NOx). In the presence of sunlight, NO2 reacts to produce nitric oxide and an 

oxygen atom. The oxygen atom can react further to produce ozone via a complex series of chemical reactions 

involving hydrocarbons (VOCs). NO2 may also react to produce nitric acid (HNO3) which reacts further to 

produce nitrates, which are a component of PM. 

The adverse effects of ambient nitrogen dioxide air pollution exposure on health were reviewed in the 2008 

U.S. EPA Integrated Science Assessment for Oxides of Nitrogen - Health Criteria,15 and more recently in the 

2016 U.S. EPA Integrated Science Assessment for Oxides of Nitrogen - Health Criteria.16 These documents 

 

14 U.S. EPA. (2010). Integrated Science Assessment for Carbon Monoxide (Final Report). U.S. Environmental Protection 

Agency, Washington, DC, EPA/600/R-09/019F. 

http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=218686. 

15 U.S. EPA. (2008). Integrated Science Assessment for Oxides of Nitrogen - Health Criteria (Final Report). U.S. 

Environmental Protection Agency, Washington, DC, EPA/600/R-08/071. 

http://cfpub.epa.gov/ncea/isa/recordisplay.cfm?deid=194645. 

16 U.S. EPA. (2016). Integrated Science Assessment for Oxides of Nitrogen - Health Criteria (Final Report). U.S. 

Environmental Protection Agency, Washington, DC, EPA/600/R-15/068. 

https://cfpub.epa.gov/ncea/isa/recordisplay.cfm?deid=310879. 

http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=218686
http://cfpub.epa.gov/ncea/isa/recordisplay.cfm?deid=194645
https://cfpub.epa.gov/ncea/isa/recordisplay.cfm?deid=310879
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present detailed reviews of the available scientific studies and conclusions on the causal determination of the 

health effects of NO2. A summary of health effects information and additional references can also be found in 

Appendix I: Health Effects. 

NO2 Air Quality Standards 

Effective April 12, 2010, U.S. EPA established a primary NO2 1-hour NAAQS of 100 ppb (3-year average of the 

annual 98th percentile of 1-hour daily maximum concentrations for each station). The short-term standard 

supplements the existing 1971 annual NAAQS (0.053 ppm). In addition to the ambient NO2 monitoring 

network, U.S. EPA also established requirements for near-road NO2 monitoring in large metropolitan areas, 

within 50 meters of the most heavily trafficked roadways. Effective March 20, 2008, the California Air 

Resources Board (CARB) revised the State NO2 1-hour standard from 0.25 ppm to 0.18 ppm and established a 

new annual State standard of 0.030 ppm. 

SO2 Properties 

Sulfur dioxide (SO2) is a colorless gas with a sharp odor. It reacts in the air to form sulfuric acid (H2SO4), which 

contributes to acid deposition, and sulfates, which are a component of PM10 and PM2.5. Most of the SO2 

emitted into the atmosphere is produced by the burning of sulfur-containing fuels. 

The adverse effects of SO2 air pollution exposure on health were reviewed in the 2017 U.S. EPA Integrated 

Science Assessment (ISA) for Sulfur Oxides - Health Criteria.17 This document presents a review of the available 

scientific studies and conclusions on the causal determination of the health effects of SO2. A summary of 

health effects information and additional references can also be found in Appendix I: Health Effects. 

Sulfur dioxide also causes plant damage, damage to materials, and acidification of lakes and streams. 

SO2 Air Quality Standards 

Based on the review of the SO2 standards, U.S. EPA has established the 1-hour SO2 standard to protect the 

public health against short-term exposure. The 1-hour average NAAQS was set at 75 ppb and the annual (0.03 

ppm) and 24-hour (0.14 ppm) federal standards were revoked, effective August 2, 2010. 

Sulfate Properties 

Sulfates are chemical compounds which contain the sulfate ion (SO4
2-) and are part of the mixture of solid 

materials which make up PM2.5, PM10 and TSP. Most of the sulfates in the atmosphere are produced by 

oxidation of sulfur dioxide. Oxidation of sulfur dioxide yields sulfur trioxide (SO3) which reacts with water to 

produce sulfuric acid (H2SO4), which contributes to acid deposition. The reaction of sulfuric acid with basic 

substances such as ammonia yields sulfates, a component of PM. 

 

17 U.S. EPA. (2017). Integrated Science Assessment (ISA) for Sulfur Oxides - Health Criteria (Final Report). U.S. 

Environmental Protection Agency, Washington, DC, EPA/600/R-17/451. 

https://www.epa.gov/isa/integrated-science-assessment-isa-sulfur-oxides-health-criteria. 

https://www.epa.gov/isa/integrated-science-assessment-isa-sulfur-oxides-health-criteria
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In 2002, CARB reviewed and retained the State standard for sulfates, retaining the concentration level (25 

µg/m3) but changing the basis of the standard from a Total Suspended Particulate (TSP) measurement to a 

PM10 measurement. In their 2002 staff report,18 CARB reviewed the health studies related to exposure to 

ambient sulfates, along with particulate matter, and found an association with mortality and the same range 

of morbidity effects as PM10 and PM2.5, although the associations were not as consistent as with PM10 and 

PM2.5. U.S. EPA has not promulgated a separate NAAQS for sulfates. The 2009 U.S. EPA Integrated Science 

Assessment for Particulate Matter19 also contains a review of sulfate studies. 

Lead (Pb) Properties 

Lead in the atmosphere is present as a mixture of several lead compounds. Leaded gasoline and lead smelters 

had historically been the main Basin sources of lead emitted into the air. Due to the phasing out of leaded 

gasoline, there has been a dramatic reduction in atmospheric lead in the Basin over the past three decades. 

The primary source of lead is related to businesses that work with lead, such as lead battery recycling facilities. 

Another source is general aviation, since most small planes continue to use leaded fuels. However, the Federal 

Aviation Administration is working towards the phase out of lead in aviation fuels.20 

The adverse effects of ambient lead exposures on health were reviewed in the 2013 U.S. EPA document, 

Integrated Science Assessment for Lead: Final Report.21 This document presents a review of the available 

scientific studies and conclusions on the causal determination of the health effects of lead. A summary of 

health effects information and additional references can also be found in Appendix I: Health Effects. 

Lead Air Quality Standards 

The national standard for lead was revised on October 15, 2008 from a quarterly average of 1.5 µg/m3 to a 

rolling 3-month average of 0.15 µg/m3, with a maximum (not-to-be-exceeded) form, evaluated over a 3-year 

period (36 months). The current indicator of lead in total suspended particles (Pb-TSP) was retained. The 

revision became effective on January 12, 2009. 

U.S. EPA also enhanced the lead monitoring requirements in its 2008 NAAQS revisions, requiring air 

monitoring near lead sources, where 3-month average lead concentrations have the potential to exceed the 

revised standard of 0.15 μg/m3. Lead monitoring is required in large urban areas with monitors located to 

measure lead concentrations in areas impacted by resuspended dust from roadways, nearby industrial 

sources identified as significant lead sources, hazardous waste sites, construction and demolition projects, or 

other fugitive dust sources of lead. Following a petition in 2009, U.S. EPA revised the monitoring requirements, 

 

18 CARB. (2002). Staff Report: Public Hearing to Consider Amendments to the Ambient Air Quality Standards for 

Particulate Matter and Sulfates. California Air Resources Board, Sacramento, CA. 

[http://www.arb.ca.gov/regact/aaqspm/isor.pdf] 

19 U.S. EPA. (2009). Integrated Science Assessment for Particulate Matter (Final Report). U.S. Environmental Protection 

Agency, Washington, DC, EPA/600/R-08/139F. [http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=216546] 

20 Aviation Gasoline. Federal Aviation Administration, Washington, DC. [https://www.faa.gov/about/initiatives/avgas/]  

21 U.S. EPA. (2013). Integrated Science Assessment for Lead (Final Report). U.S. Environmental Protection Agency, 

Washington, DC, EPA/600/R-10/075F. [http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=255721#Download] 

http://www.arb.ca.gov/regact/aaqspm/isor.pdf
http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=216546
https://www.faa.gov/about/initiatives/avgas/
http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=255721#Download
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lowering the emission threshold at which monitoring is required for both source-oriented and large urban 

area-based non-source oriented monitoring. The monitoring revision became effective in January 2011. 

In 2020, South Coast AQMD’s lead monitoring network included seven regular monitoring sites and an 

additional four source-specific sites. None of these locations exceeded the lead NAAQS in recent years. 

Unfortunately, due to pandemic related monitor shutdowns, the lead data fails EPA completeness 

requirements. A request to U.S. EPA for re-designation to attainment will be prepared when monitoring 

requirements are satisfied. 
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Overview of Air Quality in the Basin 

Current Air Quality Summary 

The maximum pollutant concentrations measured at South Coast AQMD monitoring stations in 2020 

exceeded the levels of the federal and State standards for ozone, PM2.5, PM10 and nitrogen dioxide (NO2). 

One or more stations in the Basin exceeded current federal standards on a total of 181 days (49 percent of 

the year), including: 8-hour ozone (157 days over the 2015 ozone NAAQS), 24-hour PM2.5 (39 days)22, PM10 

(3 days), and NO2 (1 day). In 2020, the Basin exceeded the revised 2008 and revoked 1997 8-hour ozone 

NAAQS on 142 and 97 days, respectively. Measured levels of other criteria pollutants, sulfur dioxide (SO2), 

carbon monoxide (CO), and sulfates, did not exceed federal or State standards. 

Both 24-hour and annual PM2.5 concentrations have improved significantly over the past 15 years. For the 

2018-2020 periods, after removing exceptional events caused by the Bobcat and El Dorado Fires, the Basin 

met the 24-hour PM2.5 NAAQS. While several stations in the Basin remain in violation of the current 2012 

annual PM2.5 NAAQS (12.0 µg/m3), no stations in the Basin have violated the former (1997) annual PM2.5 

NAAQS (15.0 µg/m3) since 2014. Most of the high PM2.5 concentrations in the Basin occur in the late fall and 

winter months. Cold and humid weather conditions favor the partitioning of inorganic vapors into particles in 

the atmosphere, resulting in high PM2.5 levels. Other unfavorable weather conditions such as a low and stable 

boundary layer and the lack of rainfall can also contribute to high PM2.5 concentrations, as the precursors 

and particles are not dispersed or washed out as frequently. During the winter months, especially the holiday 

season, residential wood burning is also a major contributor to particulate mass and precursors, leading to 

high PM2.5 concentrations in the coastal and inland valley areas. 

In 2020, NO2 concentrations exceeded the level of the 1-hour NAAQS on one day at a single location. However, 

attainment of the NAAQS is measured with the three-year design value that takes into account the form of 

the federal standards and a multi-year average, as detailed previously in Table 1-3. The design value form of 

the NAAQS, based on the annual 98th percentile maximum daily 1-hour concentration at a station averaged 

over three years, did not violate the standard or affect the NO2 NAAQS attainment designation.  

From 2018 to 2020 the Basin exceeded the PM10 24-hour NAAQS 14 times. All of the exceedances were 

caused by windblown dust during high-wind events that would qualify for exclusion under the U.S EPA 

Exceptional Event Rule. South Coast AQMD has prepared exceptional event demonstrations for three of these 

events, two at Mira Loma (Van Buren) in October 2019 and one at Long Beach (Hudson) in April 2019. If data 

collected on these three exceptional event days is removed, the fourth highest in three-year 24-hour PM10 

concentration-based design value in the Basin was 152 µg/m3, with Azusa as the design station23. The design 

value does not exceed the level of the 24-hour PM10 NAAQS, 155 µg/m3 after rounding.  

 

22 Data includes both FRM filter-based and continuous measurements. 

23 A PM10 measurement conducted at the Long Beach Hudson monitor on July 19, 2018 resulted in an exceedance of 

the 24-hour PM10 standard. While South Coast AQMD staff believes that this exceedance does not meet the U.S. EPA 

criteria for removal as an exceptional event, it was recorded on a day with heavy construction immediately adjacent 

and underneath the monitoring station, and thus is not representative of local conditions. Following South Coast 

AQMD data validation procedures, this measurement has been invalidated using the U.S. EPA Air Quality System (AQS) 

null data code for Construction/Repairs in Area (AC). 
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Figure 2-1 shows the Basin maximum AQI for each day in 2020, based on which pollutant was the main driver 

of AQI. High ozone levels were the most frequent driver of maximum Basin AQI. Elevated PM2.5 levels also 

resulted in a large number of unhealthy air days, many of which were caused by local wildfires. 

 

 

FIGURE 2-1 

2020 EXCEEDANCES IN SOUTH COAST AIR BASIN BY AIR QUALITY INDEX (AQI) CATEGORY 

(DAYS EXCEEDING FEDERAL STANDARD BY MAXIMUM AQI RECORDED IN THE BASIN) 

 

Attainment/Nonattainment Designations 

In the 2018-2020 design value period, the Basin exceeded the pollutant concentration levels defined by the 8 

and 1 hour ozone and annual PM2.5 NAAQS. Attainment of the NAAQS is based on the design value level and 

form of the standard, which is typically averaged over a 3-year period. Figure 2-2 shows the current federal 

ozone and PM design value status for the Basin for the 2018–2020 3-year period, as compared to the current 

and former NAAQS. The current U.S. EPA NAAQS attainment designations for the Basin are presented in Table 

2-1. The current attainment designation status of the State standards in the Basin is presented in Table 2-2. 
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FIGURE 2-2 

SOUTH COAST AIR BASIN 2018–2020 3-YEAR DESIGN VALUES  

(PERCENTAGE OF CURRENT AND FORMER NAAQS) 
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TABLE 2-1 

NATIONAL AMBIENT AIR QUALITY STANDARDS (NAAQS) ATTAINMENT STATUS – SOUTH COAST AIR BASIN 

Criteria 

Pollutant 
Averaging Time Designationa 

Attainment 

Dateb 

Ozone 

(O3) 

(1979) 1-Hour (0.12 

ppm)c 
Nonattainment (“extreme”) 

2/26/2023 

(revised deadline) 

(2015) 8-Hour (0.070 

ppm)d 

Pending – Expect Nonattainment 

(“extreme”) 
8/3/2038 

(2008) 8-Hour (0.075 

ppm)d 
Nonattainment (“extreme”) 7/20/2032 

(1997) 8-Hour (0.08 

ppm)d 
Nonattainment (“extreme”) 6/15/2024 

PM2.5e 

(2006) 24-Hour (35 

µg/m3) 
Nonattainment (“serious”) 12/31/2019 

(2012) Annual (12.0 

µg/m3) 
Nonattainment (“serious”) 12/31/2021 

(1997) Annual (15.0 

µg/m3) 
Attainment (final determination pending) 

4/5/2015 

(attained 2013) 

PM10f (1987) 24-hour (150 

µg/m3) 
Attainment (Maintenance) 7/26/2013 

(attained) 

Lead 

(Pb)g 

(2008) 3-Months Rolling 

(0.15 µg/m3) 

Nonattainment (Partial) 

(Attainment determination to be 

requested) 
12/31/2015 

CO (1971) 1-Hour (35 ppm) Attainment (Maintenance) 6/11/2007 

(attained) (1971) 8-Hour (9 ppm) Attainment (Maintenance) 6/11/2007 

(attained) 

NO2
h 

(2010) 1-Hour (100 ppb) Unclassifiable/Attainment N/A (attained) 

(1971) Annual (0.053 

ppm) 
Attainment (Maintenance) 

9/22/1998 

(attained) 

SO2
i 

(2010) 1-Hour (75 ppb) Unclassifiable/Attainment 1/9/2018 

(1971) 24-Hour (0.14 

ppm) 

(1971) Annual (0.03 

ppm) 

Unclassifiable/Attainment 
3/19/1979 

(attained) 

a) U.S. EPA often only declares Nonattainment areas; everywhere else is listed as Unclassifiable/Attainment or Unclassifiable. 

b) A design value below the NAAQS for data through the full year or smog season prior to the attainment date is typically required for an 

attainment demonstration. 

c) The 1979 1-hour ozone NAAQS (0.12 ppm) was revoked, effective 6/15/2005; however, the Basin has not attained this standard and 

therefore has some continuing obligations with respect to the revoked standard. Original attainment date was 11/15/2010; the revised 

attainment date is 2/6/2023. 

d) The 2008 8-hour ozone NAAQS (0.075 ppm) was revised to 0.070 ppm, effective 12/28/2015 with classifications and implementation 

goals to be finalized by 10/1/2017. The 1997 8-hour ozone NAAQS (0.08 ppm) was revoked in the 2008 ozone NAAQS implementation 

rule, effective 4/6/2015. There are continuing obligations under the revoked 1997 and revised 2008 ozone NAAQS until they are attained. 

e) The attainment deadline for the 2006 24-hour PM2.5 NAAQS was 12/31/2015 for the former “moderate” classification; U.S. EPA 

approved reclassification to “serious,” effective 2/12/2016 with an attainment deadline of 12/31/2019. The 2012 (proposal year) annual 
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PM2.5 NAAQS was revised on 1/15/2013, effective 3/18/2013, from 15 to 12 µg/m3; new annual designations were final 1/15/2015, 

effective 4/15/2015.  

f) The annual PM10 NAAQS was revoked, effective 12/18/2006. The 24-hour PM10 NAAQS deadline was 12/31/2006; the Basin’s 

Attainment Re-designation Request and PM10 Maintenance Plan was approved by U.S. EPA on 6/26/2013, effective 7/26/2013. 

g) Partial Nonattainment designation – Los Angeles County portion of the Basin only for near-source monitors. These sites are expected to 

remain in attainment based on current monitoring data; pandemic related shutdowns led to inability to satisfy U.S. EPA data 

completeness requirements. 

h) New 1-hour NO2 NAAQS became effective 8/2/2010, with attainment designations effective 1/20/2012. 

i) The 1971 annual and 24-hour SO2 NAAQS were revoked, effective 8/23/2010. 
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TABLE 2-2 

CALIFORNIA AMBIENT AIR QUALITY STANDARDS (CAAQS) ATTAINMENT STATUS 

SOUTH COAST AIR BASIN 

Pollutant 
Averaging Time 

and Levelb 

Designationa 

South Coast 

Air Basin 

Ozone 

(O3) 

1-Hour (0.09 ppm) Nonattainment 

8-Hour (0.070 ppm) Nonattainment 

PM2.5 Annual (12.0 µg/m3) Nonattainment 

PM10 24-Hour (50 µg/m3) Nonattainment 

Annual (20 µg/m3) Nonattainment 

Lead (Pb) 30-Day Average 

(1.5 µg/m3) 
Attainment 

CO 1-Hour (20 ppm) Attainment 

8-Hour (9.0 ppm) Attainment 

NO2 
1-Hour (0.18 ppm) Attainment 

Annual (0.030 ppm) Attainmentc 

SO2 
1-Hour (0.25 ppm) Attainment 

24-Hour (0.04 ppm) Attainment 

Sulfates 24-Hour (25 µg/m3) Attainment 

H2S 1-Hour (0.03 ppm) Unclassified 

a) CA State designations shown were updated by CARB in 2020, based on the 2017–2019 3-year period; stated designations are 

based on a 3-year data period after consideration of outliers and exceptional events. Source: 

http://www.arb.ca.gov/desig/statedesig.htm#current 

b) CA State standards, or CAAQS, for ozone, CO, SO2, NO2, PM10 and PM2.5 are values not to be exceeded; lead, sulfates, and H2S 

standards are values not to be equaled or exceeded. CAAQS are listed in the Table of Standards in Section 70200 of Title 17 of 

the California Code of Regulations. 

b)c) The CA-60 near-road portion of San Bernardino, Riverside and Los Angeles Counties has recently been redesignated as an 

attainment area based on data collected between 2018 and 2020. 

  

http://www.arb.ca.gov/desig/statedesig.htm#current
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Air Quality Trends 

There have been significant improvements in the Basin’s air quality over the years since measurements began. 

Figure 2-3 shows the trends of basin-days24 exceeding the federal standards for ozone, PM10, and PM2.5 for 

1990 through 2020, as a percentage of the number of days in a year. PM2.5 shows the most dramatic 

improvement of these pollutants. The number of exceedance days is a common metric to evaluate trends in 

air quality, but other metrics such as number of days at each air quality index level and design values should 

also be considered.  

  

 

FIGURE 2-3 

TREND OF BASIN-DAYS EXCEEDING FEDERAL STANDARDS, 1990–2020 

(AS PERCENTAGES OF THE YEAR; FLAGGED PM10 EXCEPTIONAL EVENTS EXCLUDED) 

 

 

24 A "basin-day" is recorded if one or more locations in the air basin exceeded the level of the standard on that day. 

Multiple locations exceeding on the same day count as a single basin-day. 
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Figure 2-4 shows the trend from 1980 through 2020 of the annual number of Basin days exceeding various 

metrics for ozone, including: the 1-hour Stage 125 level (0.20 ppm); the 1-hour State Health Advisory level 

(0.15 ppm); the revoked 1979 1-hour NAAQS (0.125 ppm); the revoked 1997 8-hour NAAQS (0.08 ppm); the 

revised 2008 8-hour NAAQS (0.075 ppm); and the new 2015 8-hour NAAQS (0.070 ppm). All the ozone trends 

show significant improvement achieved through the period. However, they also show the need for continued 

efforts to meet all the 8-hour ozone standards and the 1979 1-hour standard. 

 

 

 

FIGURE 2-4 

TREND OF NUMBER OF BASIN DAYS EXCEEDING CURRENT AND FORMER OZONE NAAQS AND 

1-HOUR OZONE EPISODE LEVELS (HEALTH ADVISORY AND STAGE 1), 1980-2020 

 

Figure 2-5 shows the trend of design value concentrations for ozone and PM2.5 in the Basin for the past two 

decades, as percentages of the corresponding federal standards. The pollutant-specific sections of this chapter 

contain additional trends by pollutant. 

 

 

25 While the 1-hour ozone episode levels and the related 1-hour ozone health warnings still exist, they have been 

essentially replaced by the more protective health warnings associated with the current 8-hour ozone NAAQS. The 1-

hour ozone episode warning levels include the State Health Advisory (0.15 ppm), Stage 1 (0.20 ppm), Stage 2 (0.35 

ppm) and Stage 3 (0.50 ppm). The Basin’s last 1-hour ozone Stage 1 episode occurred in 2003. The last 1-hour ozone 

Stage 2 episode occurred in 1988 and the last Stage 3 episode occurred in 1974. 
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FIGURE 2-5 

TRENDS OF SOUTH COAST AIR BASIN MAXIMUM 3-YEAR DESIGN VALUES FOR  

OZONE (2015 8-HOUR, 2008 8-HOUR, AND 1979 1-HOUR NAAQS) AND 

PM2.5 (24-HOUR AND ANNUAL), 1995–2020.  

(AS PERCENTAGES OF CURRENT AND FORMER FEDERAL STANDARDS; 2001 WAS THE FIRST YEAR THAT 3-YEAR PM2.5 DESIGN 

VALUES WERE AVAILABLE) 

 

Spatial and Temporal Variability 

Air quality in the Basin varies widely by season and by area. The highest pollutant concentrations were all 

recorded in, or downwind of, the densely populated areas of the Basin. The Basin’s air quality concentrations 

and the occurrence of exceedances vary with season due to seasonal differences in weather, solar radiation 

intensity for photochemical reactions, and to a lesser extent, seasonal variations in emissions. Higher ozone 

concentrations are generally recorded during the May to October “smog season” and exceedances of the 

federal and State ozone standards are most frequent in the summer.  

Particulate matter (PM10 and PM2.5) levels do not have as clear of a seasonal pattern as ozone, and elevated 

concentrations are sometimes recorded throughout the year. PM2.5 exceedances outside of the winter 

months are largely due to wildfires or Independence Day fireworks. However, PM10 and PM2.5 

concentrations most frequently exceed federal standards during the late fall and winter months. Figure 2-6 
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shows the number of basin-days per month when any of the federal standards were exceeded in the Basin in 

2020. 

 

 

 

FIGURE 2-6 

NUMBER OF BASIN-DAYS PER MONTH EXCEEDING THE FEDERAL STANDARDS IN 2020  

(ALL PM10 EXCEEDANCE DAYS OCCURRED ON DAYS WHERE ANOTHER STANDARD WAS EXCEEDED IN 2020) 

 

The number of days exceeding the level of the 2015 8-hour ozone NAAQS (0.070 ppm26) in 2020 varied widely 

by monitoring location, from 2 days to 141 days. Likewise, exceedances of the 2008 8-hour ozone NAAQS 

(0.075 ppm) also varied, from zero to 127 days. In both cases, the fewest ozone exceedances were recorded 

along the coast and increased through the inland valleys to a maximum in the Basin's eastern San Bernardino 

Valley. In the past, ozone concentrations were generally higher on weekends than on weekdays, however this 

difference is much less distinct in recent years and almost not evident in some stations. The time of day with 

the highest average ozone concentrations is in the early to middle afternoon, although the inland areas of the 

Basin will often peak later in the afternoon or in the early evening. 

Day-of-week and time-of-day PM2.5 concentrations varied considerably by location for the 2018–2020 period. 

The hourly PM2.5 diurnal peaks generally occurred in the morning, starting with the period of heaviest 

morning traffic and more stagnant meteorology. Additional spatial and temporal analyses are presented in 

the pollutant-specific sections later in this chapter. 

 

26 ppm = parts per million, by volume; ppb = parts per billion, by volume; 1 ppm = 1000 ppb 
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Pollutant-Specific Air Quality Summary 

Ozone (O3) 

Current Ozone Air Quality 

In 2020, South Coast AQMD monitored ozone concentrations at 27 locations in the Basin, and two locations 

in the Coachella Valley. Figure 2-7 shows the locations of South Coast AQMD ozone monitors. 

 

 

FIGURE 2-7 

SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT OZONE AIR MONITORING LOCATIONS IN 2020 

 

The 2020 Basin maximum ozone concentrations continued to exceed federal standards by wide margins, 

although significant improvement has been achieved over the past several decades. All four counties in the 

Basin, as well as the Coachella Valley, exceeded the level of the 2015 (0.070 ppm), the 2008 (0.075 ppm) and 

1997 (0.08 ppm) 8-hour ozone NAAQS in 2020. While not all stations had days exceeding the previous 8-hour 

federal standards, all South Coast AQMD monitoring stations exceeded the 2015 federal standard on at least 

one day. 

Basin-wide, a total of 157 days exceeded the 2015 ozone federal standard (142 days over the 2008 standard 

and 97 days over the 1997 standard). The State 8-hour ozone standard was exceeded on 157 days. The highest 

number of days in 2020 over the 2015, 2008 and 1997 8-hour federal ozone standards (141, 127, and 78 days, 
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respectively) occurred in the Eastern San Bernardino Valley. If multiple stations exceeded a standard on a 

single day, it was counted as one day. The 2020 maximum 8-hour average ozone concentration of 0.139 ppm 

was measured in the Central San Bernardino Mountains. 

When comparing to the design value form of the federal standard, all four of the Basin’s counties were above 

the 2015, 2008 and 1997 8-hour ozone NAAQS for the 2018–2020 design values. The Basin’s highest 2018–

2020 8-hour ozone design value (0.114 ppm, measured in the East San Bernardino Valley) was 163 percent of 

the 2015 8-hour ozone NAAQS (152 percent of the 2008 NAAQS and 134 percent of the 1997 NAAQS). Table 

2-3 summarizes the number of days exceeding current and former federal and State 1-hour and 8-hour ozone 

standard levels by county in the Basin and the Coachella Valley in 2020. Table 2-4 shows the 2020 maximum 

8-hour ozone concentrations and 3-year design values by air basin and county, for comparison to the current 

and former 8-hour ozone NAAQS, along with the State designation value, for comparison to the State ozone 

standards. 

 

TABLE 2-3 

NUMBER OF DAYS IN 2020 EXCEEDING CURRENT AND FORMER OZONE STANDARDS AT THE PEAK STATION 

BY COUNTY AND BASIN  

Basin/County 

2020 
# Days > 
Current 
(2015) 

8-Hour O3 
NAAQS 
(0.070 
ppm) 

Area of Maximum 

Exceedances of the 

2015 Ozone NAAQS 

2020 
# Days > 
Former 
(2008) 

8-Hour O3 
NAAQS 
(0.075 
ppm) 

2020 
# Days > 
Former 
(1997) 
8-Hour 

O3 
NAAQS 

(0.08 
ppm) 

2020 
# Days > 
Former 
(1979) 
1-Hour 

O3 
NAAQS 

(0.12 
ppm) 

2020 
# Days > 
Current 
8-Hour 

O3 
State 

Standard 
(0.07 
ppm) 

2020 
# Days > 
Current 
1-Hour 

O3 
State 

Standard 
(0.09 
ppm) 

South Coast Air Basin  

Los Angeles 97 
Eastern San 
Gabriel Valley 

71 32 17 97 76 

Orange 32 Saddleback Valley 25 10 3 32 20 

Riverside 89 
Metropolitan 
Riverside 

County 
62 32 7 89 51 

San 
Bernardino 

141 
East San 
Bernardino 

Valley 
127 78 16 141 104 

Coachella Valley       

Riverside 49 
Coachella Valley 

(Palm Springs) 28 5 0 49 9 

Bold text denotes the peak value. 
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TABLE 2-4 

2020 MAXIMUM 8-HOUR AVERAGE OZONE CONCENTRATIONS AND 2018–2020 DESIGN VALUES BY BASIN 

AND COUNTY 

Basin/County 

2020 
Maximum 
8-Hour O3 
Average 

(ppm) 

2018–
2020 

8-Hour 
O3 

Design 
Value 
(ppm) 

Percent 
of 

New  
(2015) 

O3 
NAAQS 
(0.070 
ppm) 

Percent 
of 

Former 
(2008) 

O3 
NAAQS 
(0.075 
ppm) 

Percent 
of 

Former 
(1997) 

O3 
NAAQS 

(0.08 
ppm) 

Area of Design 
Value 

Maximum 

2018–2020 
8-Hour 

O3 
State 

Designation 
Value# 
(ppm) 

Percent 
of 

State O3 
Standard 

(0.070 
ppm) 

South Coast Air Basin        

Los Angeles 0.138 0.107 153 143 127 
East San Gabriel 
Valley 

0.121 173 

Orange 0.122 0.082 117 109 98 
Saddleback 
Valley 

0.092 131 

Riverside 0.117 0.098 140 131 117 
Metropolitan 
Riverside 

County 
0.109 156 

San 
Bernardino 

0.139 0.114 163 152 136 
East San 
Bernardino 

Valley 
0.126 180 

Coachella Valley        

Riverside 0.094 0.088 126 117 105 
Coachella Valley 

(Palm Springs) 
0.095 136 

Bold text denotes the peak value. 
# The State 8-Hour Designation Value is the highest State 8-hour ozone average, rounded to three decimal places, during the 

last 3 years (State designation value source: https://www.arb.ca.gov/adam/select8/sc8start.php) 

All monitored locations measured maximum 1-hour average ozone concentrations below the Stage 1 episode 

level (0.20 ppm, 1-hour) in 2020. Except for one day in 2003 (at a special-purpose monitor in the San 

Bernardino Mountains), the Stage 1 ozone episode level has not been exceeded in the Basin since 1998. There 

have been no exceedances of the Stage 2 episode level (1-hour average ozone ≥ 0.35 ppm) since 1988 and the 

Stage 3 episode level (1-hour average ozone ≥ to 0.50 ppm) has not been exceeded since 1974. 

The Basin exceeded the level of the former (1979) 1-hour federal ozone standard (0.12 ppm) on 27 days in 

2020, with exceedances in all four counties. The State 1-hour standard (0.09 ppm) was exceeded on 132 days 

in the Basin. The most exceedances of the former 1-hour standard in 2020 (17 days) occurred in the East San 

Gabriel Valley (Glendora air monitoring station). The 2020 peak 1-hour ozone concentration in the Basin was 

0.185 ppm, measured in Metropolitan Los Angeles. The calculated peak 2018-2020 1-hour ozone design 

https://www.arb.ca.gov/adam/select8/sc8start.php
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value27 for the 2018-2020 period (0.167 ppm at Metropolitan Los Angeles) was 134 percent of the former 1-

hour NAAQS. Table 2-5 shows the 2020 maximum 1-hour ozone concentrations and calculated design value 

by air basin and county for comparison to the revoked NAAQS, along with the 1-hour State designation value 

for comparison to the State 1-hour ozone standard. 

 

TABLE 2-5 

2020 MAXIMUM 1-HOUR AVERAGE OZONE CONCENTRATIONS AND 2018–2020 DESIGN VALUES BY BASIN 

AND COUNTY 

Basin/County 

2020 
Maximum 
1-Hour O3 
Average 

(ppm) 

2018–
2020 

1-Hour 
O3 

Design 
Value 
(ppm) 

Percent 
of 

Former 
(1979) 

O3 
NAAQS 

(0.12 
ppm) 

Area of Design Value 
Max 

2018–2020 
1-Hour O3 

State 
Designation 

Value# 
(ppm) 

Percent 
of 

State O3 
Standard 

(0.09 
ppm) 

South Coast Air Basin      

Los Angeles 0.185 0.167 135 East San Gabriel Valley 0.19 211 

Orange 0.171 0.113 91 North Orange County 0.17 189 

Riverside 0.150 0.131 106 
Metropolitan Riverside 
County 

0.15 167 

San 
Bernardino 

0.173 0.155 125 
East San Bernardino 
Valley 

0.17 189 

Coachella Valley      

Riverside 0.119 0.106 85 
Coachella Valley (Palm 
Springs) 

0.11 122 

Bold text denotes the peak value. 
# The State 1-Hour designation value is the highest hourly ozone measurement during the last 3 years, rounded to two decimal 

places. In practice, the designation value is the highest measured concentration in the 3 year period that remains, after 

excluding measurements identified as affected by highly irregular or infrequent events (State designation value source: 

https://www.arb.ca.gov/adam/select8/sc8start.php) 

  

 

27 The former 1979 1-hour ozone NAAQS allows for one exceedance per year on average when averaged over 3 years. 

The calculated design value is the 4th highest value over a 3-year period, allowing the design value to be expressed in 

terms of a concentration. When shown in parts-per-million to 3 decimal places the design value is compared to 0.125 

ppm, which would exceed the NAAQS. 

https://www.arb.ca.gov/adam/select8/sc8start.php
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Ozone Spatial Variation 

The number of days exceeding the ozone standards in the Basin varies widely by area. Figures 2-8 through 2-

10 map the number of days in 2020 exceeding the 2015 8-hour ozone NAAQS and the former 2008 and 1997 

8-hour ozone NAAQS in the Basin. The number of exceedances of the federal 8-hour ozone standards was 

lowest in the coastal areas, due in large part to the prevailing sea breeze which transports emissions inland 

before high ozone concentrations are reached. Ozone concentrations are typically higher in the Riverside 

County and San Bernardino County valleys and adjacent mountain areas, as well as in the area around Santa 

Clarita in Los Angeles County. The East San Bernardino Valley recorded the greatest number of exceedances 

of the current and former 8-hour federal ozone NAAQS (141 days for the 2015 ozone NAAQS, 127 days for the 

2008 NAAQS, and 78 days for the 1997 NAAQS), as well as the 8-hour State ozone standard (141 days), in 

2020. The three 8-hour ozone exceedance map exhibit similar spatial variations in the number of days 

exceeding the federal standards, but there are more days exceeding the 2015 NAAQS because this is the most 

stringent form among the three standards. 

 

 

 
 

FIGURE 2-8 

NUMBER OF DAYS IN 2020 EXCEEDING THE 2015 8-HOUR OZONE FEDERAL STANDARD 

(8-HOUR AVERAGE OZONE > 0.070 PPM) 
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FIGURE 2-9 

NUMBER OF DAYS IN 2020 EXCEEDING THE REVISED 2008 8-HOUR OZONE FEDERAL STANDARD 

(8-HOUR AVERAGE OZONE > 0.075 PPM) 

 

 

 
 

FIGURE 2-10 

NUMBER OF DAYS IN 2020 EXCEEDING THE REVOKED 1997 8-HOUR OZONE FEDERAL STANDARD 

(8-HOUR AVERAGE OZONE > 0.08 PPM) 
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Figure 2-11 maps the number of days in 2020 exceeding the 1979 1-hour ozone NAAQS in different areas of 

the Basin. The 1-hour ozone standard was exceeded on the most days (17 days) in the inland East San Gabriel 

Valley. Exceedances of the 1-hour ozone standard extended to most areas monitored in the Basin, but the 

Coachella Valley did not exceed the former 1-hour ozone standard in 2020. 

 

 

 
 

FIGURE 2-11 

NUMBER OF DAYS IN 2020 EXCEEDING THE REVOKED 1979 1-HOUR FEDERAL OZONE STANDARD 

(1-HOUR AVERAGE OZONE > 0.12 PPM) 

 

Ozone Trends 

The rate of ozone air quality improvement has been dramatic since the concerted effort to manage air quality 

in the Basin began decades ago. Significant improvements were seen throughout the 1990s. However, the 

rate of improvement in ozone has slowed somewhat since the year 2000. Figure 2-12 shows the Basin-wide 

trend (1990–2020) of number of days exceeding the 2015, 2008 and 1997 8-hour ozone standards and the 

former (1979) 1-hour ozone standard. Figure 2-13 shows the trend (1990–2020) of the 8-hour and 1-hour 

ozone design values for the Basin. Design values are based on three years of data and are assigned to the last 

year of the three year period. 

 

 

 

 



Draft Final 2022 AQMP Appendix II:  Current Air Quality  

II-2-18 

 
 

 

FIGURE 2-12 

TREND OF ANNUAL BASIN DAYS EXCEEDING 8-HOUR AND 1-HOUR OZONE NAAQS 

(SOUTH COAST AIR BASIN; BY YEAR, 1980–2020) 
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FIGURE 2-13 

SOUTH COAST AIR BASIN OZONE DESIGN VALUE TRENDS, 1990–2020 

 

Ozone Temporal Variation 

Because photochemical reactions require sunlight to proceed, ozone formation is favored by strong solar 

radiation. Solar radiation is more intense and of longer duration in summer than in winter, and summertime 

temperature inversions are often strong and persistent, trapping pollutants in a shallow mixed layer. This 

causes ozone concentrations to be higher in summer than in winter. Peak ozone concentrations generally 

occur near the middle of the day during the period of May through September. 

Figure 2-14 shows the number of days per month that one or more monitoring stations exceeded the 2015 

federal 8-hour ozone standard level (0.070 ppm) for the period 1995-2020. May through October is typically 

considered to be the ozone “smog season” in Southern California, and most exceedances occur in the 

summer, with exceedances recorded on most days. Up until the late 1980s, exceedances of the 2015 federal 

ozone standard level were common through much of the year, including some exceedances even in the 

winter months. By the late 1990s there were very few exceedances in the months of November through 
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February. 

 

FIGURE 2-14 

MONTHLY DISTRIBUTION OF BASIN DAYS EXCEEDING THE 2008 8-HOUR OZONE NAAQS 

(SOUTH COAST AIR BASIN, FOR YEARS 1995–2020) 

 

Since the mid-1970s, measured ozone concentrations in the Basin are often higher on weekends than on 

weekdays, although ozone precursor emissions are generally lower on weekends than on weekdays. Similar 

effects have been observed in some other metropolitan areas such as San Francisco, Washington D.C., 

Philadelphia, and New York. This “weekend effect” was quite pronounced in previous years in the Basin. The 

California Air Resources Board (CARB) has sponsored several research projects to study the causes of elevated 

ozone levels on weekends in the Basin. Changes in daily traffic patterns that impact the relative quantity and 

temporal loading of precursor VOC and NOx emissions have been suggested as strongly contributing to this 

effect. Carryover of matured precursors from weekdays to weekends has also been suggested as a 

contributing factor. The weekday-weekend difference has decreased as ozone precursor emissions, especially 

NOx emissions, have declined significantly. 
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Figure 2-15 shows the percent of station-days28 that the Basin exceeded the 2015 8-hour ozone federal 

standard for each day of the week for the 2018–2020 period. In that time period, Saturdays had the highest 

percent of exceedance days, while Sundays had the lowest. Tuesday through Friday had roughly the same 

percent of exceedance days.  

 

 

FIGURE 2-15 

8-HOUR OZONE DAY-OF-WEEK VARIATION, 2018–2020 

(PERCENT OF STATION-DAYS EXCEEDING THE 2015 8-HOUR OZONE NAAQS OVER THE 3-YEAR PERIOD BY DAY OF WEEK) 

 

Because time and sunlight are required for precursor organic gases and nitrogen oxides to react to form ozone, 

the peak ozone concentrations usually occur between the early afternoon and early evening hours. By this 

time, the prevailing sea breeze has moved the polluted air mass miles inland from many of the major sources 

of precursor emissions. Ozone concentrations in the Basin are typically low during early morning hours, 

increasing rapidly after sunrise and peaking in the afternoon. Peak concentrations generally occur earlier in 

the day for coastal areas and later for locations further downwind. In the mountain and far downwind desert 

 

28 The term station-days represents the total number of days the standard was exceeded at individual monitoring 

stations summed for all stations in the Basin. 
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areas, ozone can remain elevated well into the night due to the lack of NOx emissions in those areas to help 

scavenge the ozone when photochemical reactions cease after dark. 

Figure 2-16 illustrates the average of the smog season (May–October) 1-hour ozone concentrations for each 

hour of the day (shown in Pacific Standard Time), by station, for the years 2018–2020. The average peak occurs 

near 2 p.m. for most of the stations on the western side of the Basin. The far inland stations in the Banning 

Pass Area (Banning) and Central San Bernardino Mountains (Crestline, where the highest concentrations have 

been measured in recent years) peak between 3 and 5 p.m., but the ozone at Crestline decreases at a slower 

rate in the evening, leading to higher 8-hour ozone values. On the worst smog days, ozone concentrations at 

this station can remain relatively high through the night. 

 

 

FIGURE 2-16 

DIURNAL VARIATION OF MAY–OCTOBER HOURLY OZONE CONCENTRATIONS, 2018-2020  
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Particulate Matter (PM) 

PM10 and PM2.5 concentrations are monitored throughout the South Coast AQMD jurisdiction by samples 

collected on quartz or Teflon filters in samplers with size selective inlets. These are known as the Federal 

Reference Methods (FRMs). Some stations also have continuous PM10 and/or PM2.5 measurements, using 

either Beta Attenuation Monitor (BAM) or Tapered Element Oscillating Microbalance (TEOM) 

instrumentation. This data is available in real-time and is used for air quality forecasting and public reporting 

of current conditions. Where the continuous BAM or TEOM PM10 monitors have been certified by U.S. EPA 

to be Federal Equivalent Methods (FEM), the continuous PM10 data is averaged for the 24-hour period 

(midnight to midnight) and used for comparison to federal standards. 

For PM2.5, there can be significant differences between PM2.5 continuous monitors and FRM (filter-based) 

measurements that are well documented in national assessments of these methods.29 South Coast AQMD has 

been evaluating PM2.5 continuous monitors since they were designated equivalent methods. Once enough 

data was collected, South Coast AQMD began to evaluate the performance of these methods compared to 

collocated FRM data per 40 CFR §58.11(e). Evaluation of FRM/FEM data per Table C-4 to subpart C of part 53 

requires a slope of regression to be 1 ± 0.10 and an intercept of regression of 0 ± 2.0 to meet bias 

requirements.30 The Los Angeles (Main Street) POC 9 monitor failed to meet these criteria, so South Coast 

AQMD requested that the data be set aside for comparison to the NAAQS. Therefore, only FRM measurement 

data is considered when calculating design values at the Los Angeles (Main Street) site. FEM measurements 

collected at the Anaheim, Ontario Route 60 Near Road, Rubidoux, and South Long Beach monitoring sites are 

used to supplement FRM measurements in the calculation of PM2.5 design values.31 The U.S. EPA waiver from 

NAAQS comparison for the continuous monitors is re-evaluated annually as part of the South Coast AQMD 

Annual Air Quality Monitoring Network Plan.32 

PM2.5 Air Quality 

South Coast AQMD began regular monitoring of PM2.5 in 1999 following the U.S. EPA's adoption of the first 

national PM2.5 standards in 1997. Figure 2-17 shows the PM2.5 monitoring sites within the South Coast 

AQMD jurisdiction, including the Coachella Valley, in 2020. PM2.5 concentrations were measured at 27 

locations throughout the South Coast AQMD jurisdiction in 2020, including two stations in the Coachella Valley 

and two near-road sites. Nineteen stations had filter-based FRM monitoring and nine of these FRMs (including 

the two near-road sites) sampled daily to improve temporal coverage beyond the required 1-in-3 day sampling 

schedule. One station, in the Big Bear Lake area of the Eastern San Bernardino Mountains, has a 24-hour 

sample collected every six days. Seventeen stations, including one near-road site, employed continuous PM2.5 

BAM monitors. As discussed above, the continuous PM2.5 monitors in the Basin are used for forecasting, real-

 

29 The technical reports that compare PM2.5 concentrations measured at continuous monitors with collocated FRM 

samplers can be found at https://www.epa.gov/outdoor-air-quality-data/pm25-continuous-monitor-comparability-

assessments.  

30 Part 53 – Ambient Air Monitoring Reference and Equivalent Methods is available at 

https://www.ecfr.gov/current/title-40/chapter-I/subchapter-C/part-53.  

31 See 40 CFR Appendix N to Part 50 – Interpretation of the National Ambient Air Quality Standards for PM2.5. 

32 Available at http://www.aqmd.gov/home/air-quality/clean-air-plans/monitoring-network-plan 

https://www.epa.gov/outdoor-air-quality-data/pm25-continuous-monitor-comparability-assessments
https://www.epa.gov/outdoor-air-quality-data/pm25-continuous-monitor-comparability-assessments
https://www.ecfr.gov/current/title-40/chapter-I/subchapter-C/part-53
http://www.aqmd.gov/home/air-quality/clean-air-plans/monitoring-network-plan
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time air quality alerts, real-time AQI dissemination, and for evaluating diurnal patterns, but only FRM data 

and NAAQS-comparable FEM data are used for comparison to the NAAQS. 

 

 

FIGURE 2-17 

SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT PM2.5 AIR MONITORING LOCATIONS IN 2020 

 

 

The 2018-2020 24-hour PM2.5 design values are summarized in Table 2-6. PM2.5 concentrations were higher 

in the inland valley areas of Metropolitan Riverside County and in south central Los Angeles County. The Basin 

met the 24-hour PM2.5 NAAQS for the 2018-2020 period after removing exceedances recorded during the 

Bobcat and El Dorado Fires as these events meet the criteria for exclusion under the U.S. EPA Exceptional 

Events Rule. The highest 24-hour design value was measured in Metropolitan Riverside County (Mira Loma), 

with a design value of 35 μg/m3. If exceptional events are not excluded, the highest 2018-2020 PM2.5 24-hour 

design value was measured at the Central Los Angeles and South San Gabriel Valley stations (37 μg/m3). The 

2018-2020 24-hour design values measured at the Metropolitan Riverside County (Mira Loma) and CA-60 Near 

Road stations (36 μg/m3) would also violate the 24-hour PM2.5 NAAQS (35 μg/m3) if exceptional events are 

not excluded. There is no State 24-hour PM2.5 standard. 

The higher PM2.5 concentrations in the Basin are mainly due to the secondary formation of smaller 

particulates resulting from precursor gas emissions (i.e., NOx, SOx, NH3, and VOC) that are converted to PM 

in the atmosphere. The precursors are from mobile, stationary and area sources, with the largest portion 

resulting from fuel combustion. Most of the 24-hour PM2.5 exceedances in the Basin occur in the late fall and 

winter months. Cold and humid weather conditions favor the partitioning of inorganic vapors into particles in 
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the atmosphere, resulting in high PM2.5 levels. Other unfavorable weather conditions such as a low and stable 

boundary layer and the lack of storms and rainfall can also contribute to high PM2.5 concentrations, as the 

precursors and particles are not dispersed or washed out as frequently. During the winter months, especially 

the holiday season, residential wood burning is also a major contributor to particulate mass and precursors, 

leading to high PM2.5 concentrations in the coastal and inland valley areas.  

 

TABLE 2-6 

2018–2020 PM2.5 24-HR DESIGN VALUES BY BASIN AND COUNTY* 

Basin/County 

Regulatory Significant Exceptional Events 
Removed** 

All data included# 

2018-
2020 

PM2.5 
24-Hour 
Design 
Value 

( g/m3) 

Percent 
of 

Current 
(2006) 
PM2.5 
NAAQS 

(35 
g/m3) 

Area of Design Value 
Max 

2018-
2020 
PM2.5 
24-Hour 
Design 
Value 
( g/m3) 

Percent 
of 
Current 
(2006) 
PM2.5 
NAAQS 
(35 

g/m3) 

Area of Design 
Value Max 

South Coast Air Basin      

Los Angeles 35 100## 

East San Gabriel 
Valley (Azusa), South 
Central Los Angeles 
County, and I-710 
Near Road 

37 106 

Central Los 
Angeles and 
South San 
Gabriel Valley 

Orange 33 94 
Central Orange 
County 

33 94 
Central Orange 
County 

Riverside 35 100## 
Metropolitan 
Riverside County 
(Mira Loma) 

36 103 
Metropolitan 
Riverside County 
(Mira Loma) 

San 
Bernardino 

35 100## 
Central San 
Bernardino Valley 
(Fontana) 

36 103 CA-60 Near Road 

Coachella Valley      

Riverside 17 49 
Coachella Valley 
(Indio) 

17 49 
Coachella Valley 
(Indio) 

Bold text denotes the peak value. 
* Based on FRM filter data and NAQQS-comparable FEM continuous data 
**     24-Hour PM2.5 samples exceeding the 24-hour PM2.5 NAAQS during September 11, 2020 – September 16, 2020 at the 

Central Los Angeles, Pico Rivera, Route 60 Near Road, and Mira Loma stations were removed to calculate design values; 

these exceedances were caused by smoke from the Bobcat and El Dorado Fires. South Coast AQMD is preparing an 

exceptional event demonstration consistent with U.S. EPA exceptional event guidance for this event. Events with an 

exceptional event demonstration that the U.S. EPA has concurred upon may be removed from the design value 

determination. 
#      Data includes exceptional events. 
## 100 percent of the NAAQS is not in violation of that standard. 
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The 2018-2020 annual PM2.5 design values are summarized in Table 2-7. The Basin maximum 2018–2020 

annual average design value was 14.2 µg/m3 at the CA-60 Near Road station (118 percent of the current 2012 

annual average PM2.5 NAAQS, 12.0 µg/m3). This design value is below the former 1997 annual average PM2.5 

NAAQS (15.0 µg/m3), for which the Basin remains in attainment. The annual PM2.5 State standard is based on 

the highest annual average over the 3-year period.  

TABLE 2-7 

2018-2020 PM2.5 ANNUAL DESIGN VALUES BY BASIN AND COUNTY 

Basin/ 
County 

2018-
2020 

PM2.5 
Annual 
Design 
Value 

( g/m3)*# 

Percent of 
Current 
(2012) 
PM2.5 
Annual 
NAAQS 

(12.0 
g/m3) 

Percent of 
Former 
(1997) 
Annual 
NAAQS 

(15.0 
g/m3) 

Area of Design 
Value Max 

2018-2020 
3-Year High 

State Annual 
Average 
PM2.5 

Designation 
Value 

( g/m3)## 

Percent of 
State 

PM2.5 
Annual 

Standard 
(12 

g/m3) 

South Coast Air Basin      

Los Angeles 13.0 108 87 
South Central Los 
Angeles County 

16.2 135 

Orange 11.0 92 73 
Central Orange 
County 

12.3 103 

Riverside 13.8 115 92 
Metropolitan 
Riverside County 
(Mira Loma) 

16.4 137 

San 
Bernardino 

14.2 118 95 CA-60 Near Road 15.4 128 

Coachella Valley      

Riverside 8.0 67 53 
Coachella Valley 
(Indio) 

8.4 70 

Bold text denotes the peak value. 
* Based on FRM filter data and NAAQS-comparable FEM continuous data; the federal design value is based on the average of 

the 3 annual averages in the period. 
#      Value includes all exceptional events, however, removal of suspected exceptional events result in a lower design value. 
## Based on combined FRM filter and continuous FEM data (federal FEM waiver is not applied to State designation value); data 

includes exceptional events; the State annual designation value is the highest year in the 3-year period 

 

PM2.5 Spatial Variation 

Figure 2-18 maps the distribution of 2018-2020 annual PM2.5 design values in different areas of the Basin. 

This map shows a peak in annual average concentrations in the Riverside metropolitan area where transport 

and secondary chemical processes are most important, as well as a secondary peak in the Central Los Angeles 

area due to abundant combustion sources. 
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FIGURE 2-18 

SPATIAL DISTRIBUTION OF 2018-2020 ANNUAL PM2.5 DESIGN VALUES 

(THE 2012 ANNUAL PM2.5 NAAQS IS 12.0 µg/m3, ANNUAL ARITHMETIC MEAN)  
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PM2.5 Trends 

Figure 2-19 shows the trend of the Basin 3-year 24-hour and annual design values, compared to the current 

2006 24-hour and 2012 annual PM2.5 standards, for the period of 2001 through 2020. Exceedances caused 

by Bobcat and El Dorado Fires have been removed to calculate the 2020 24-hour PM2.5 design value. This 

illustrates the significant progress toward attainment of the standards in the last 20 years. Programs and 

regulations aimed at reducing direct emissions of particles as well as those that reduce gaseous emissions that 

can form particles in the atmosphere have played an important role in reducing PM2.5 concentrations. These 

include the national, State, and regional programs designed to reduce ozone-forming emissions of VOCs and 

NOx, which also contribute to secondary PM2.5 formation. 

FIGURE 2-19 

SOUTH COAST AIR BASIN PEAK PM2.5 DESIGN VALUE TRENDS, 2001–2020 

 

PM2.5 Temporal Variation 

Seasonal and day-of-week variations in PM2.5 concentrations are complex and location dependent and may 

vary from year to year depending on meteorological conditions, the presence of large wildfires, residential 

wood burning, and other factors. Meteorological conditions such as wind direction and speed, mixing height 

and temperature play an important role in the formation and removal mechanisms of PM and its components. 

PM2.5 concentrations typically have a distinct seasonal pattern in the Basin, with higher concentrations in the 

late fall and winter, from October to January. This is, in part, because secondary PM precursors, such as 

particulate nitrates and carbonaceous particles, are more readily formed in cooler weather. Wood stove and 

fireplace use in the cool months also increases direct emissions of carbon. Persistent trapping occurs in the 

cool months due to near-surface temperature inversions formed by the radiation of heat from the surface on 

the cool nights. Figure 2-20 shows the Basin-wide monthly averaged PM2.5 concentrations, by month for the 

years 2018–2020. The highest monthly PM2.5 average was recorded in September, which was largely caused 

by poor air quality in September 2020 from the El Dorado and Bobcat Fires. Other than September, the highest 

monthly PM2.5 averages were recorded in October and November, followed by January. 
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FIGURE 2-20 

BASIN-WIDE MONTHLY AVERAGE PM2.5 CONCENTRATION, 2018–2020 

 

As shown in Figure 2-21, the highest number of station-days when the PM2.5 concentration exceeded the 24-

hour NAAQS from 2018-2020 occurred during the fall and winter seasons. The high number of exceedances 

in September was driven by high PM2.5 concentrations measured during the Bobcat and El Dorado Fires in 

September 2020.  

 



Draft Final 2022 AQMP Appendix II:  Current Air Quality  

II-2-30 

 

FIGURE 2-21 

AVERAGE MONTHLY STATION-DAYS EXCEEDING 

FEDERAL 24-HOUR PM2.5 NAAQS (35.0 µg/m3),2018-2020 

 

Figure 2-22 shows day-of-week variation in average Basin-wide PM2.5 daily concentrations from 2018-2020. 

While there appears to be a day-of-week variation, differences between days are not statistically significant 

and may be due to the randomness of extreme air quality events occurring on a particular day of the week. 

For example, Sunday average concentrations were influenced by extremely high PM2.5 concentrations 

measured on July 5, 2020 due to Independence Day fireworks. Wildfires can also skew day-of-week patterns 

and mask day-of-week variation in anthropogenic PM2.5. 
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FIGURE 2-22 

AVERAGE BASIN-WIDE DAILY PM2.5 

CONCENTRATIONS BY DAY-OF-WEEK, 2018–2020 

 

Figure 2-23 shows average PM2.5 concentration by hour of the day from 2018–2020, based on the continuous 

PM2.5 measurements using hourly FEM BAM sampler data. The diurnal plots are for the Basin maximum 

PM2.5 monitor at Metropolitan Riverside County (Mira Loma), as well as for Central Los Angeles (Downtown 

Los Angeles), Central Orange County (Anaheim), and for the average of all sites with continuous 

measurements throughout the Basin. In general, PM2.5 concentrations in urban environments have been 

shown to closely follow temporal variation in traffic density, with highest levels observed during rush hours 

on weekdays. As shown in Figure 2-23, PM2.5 concentrations peaked in the morning between 6 a.m. and 9 

a.m. PST due to rush hour traffic and decreased throughout the day due to decreased traffic volume, increased 

wind speeds and subsequent dispersion of PM2.5 and precursor emissions. PM2.5 can also be formed by 

chemical reactions in the atmosphere, particularly in the photochemically active, warm seasons.  PM2.5 

concentrations reach a secondary peak in the evening hours, following evening traffic, and can remain 

elevated overnight when the lower nighttime temperature inversion (particularly in colder seasons) traps the 

pollutants in a shallower layer near the surface. 
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FIGURE 2-23 

DIURNAL VARIATION OF HOURLY FEM PM2.5 CONCENTRATIONS, 2018–2020 

 

The effect of meteorology on PM2.5 concentration is more evident when comparing average diurnal patterns 

for different seasons (Figure 2-24). Several factors contribute to the seasonal variability of PM2.5. The winter 

season, characterized by lower temperatures and lower mixing heights, along with wood burning and heating-

related emissions, result in elevated PM2.5 levels in the evenings. Summer months are typically characterized 

by higher mid-day PM2.5 concentrations due to increased photochemical activity, favoring particle formation. 

As a result, summer PM2.5 concentrations remain elevated after the morning rush hour traffic peak and 

through much of the remainder of the day. 
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FIGURE 2-24 

DIURNAL VARIATION OF AVERAGE BASIN-WIDE HOURLY FEM PM2.5 CONCENTRATIONS BY SEASON, 

2018–2020 

 

PM2.5 Speciation 

Analysis of major chemical components of PM2.5 provides insight into the composition and sources of fine 

particulate matter in the Basin. Currently, PM2.5 speciation samplers are deployed at four representative 

locations in each of the Basin’s counties (Anaheim, Fontana, Los Angeles, and Rubidoux stations). Integrated 

24-hour filter samples are collected every six days and analyzed at the South Coast AQMD Laboratory.  

Figure 2-25 shows trends in average annual concentrations of six PM2.5 component species: elemental carbon 

(EC), organic matter, sulfate, nitrate, ammonium ion, and crustal material from 2010-2019. Note that data 

from 2020 were not included due to a 3-month hiatus in PM2.5 speciation sampling at the beginning of the 

COVID-19 pandemic. EC, sulfate, nitrate, and ammonium ion were measured directly, while organic and 

crustal components were calculated from measurements of organic carbon and metal concentrations, 

respectively, according to guidance for the EPA Chemical Speciation Network (CSN):33 

 

 

33 Air Quality Research Center, University of California, Davis. "Data Validation for the Chemical Speciation Network: A 

Guide for State, Local, and Tribal Agency Validators." 2019. 
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Organic Matter = 1.4 × Organic Carbon 

Crustal Material = 2.2 × Aluminum + 2.49 × Silicon + 1.63 × Calcium + 2.42 × Iron + 1.94 × Titanium 

 

Annual median field blank organic carbon (OC) concentrations across the four site network were subtracted 

from reported OC data to account for the well-documented positive sampling artifact caused by absorption 

of gas-phase OC onto filters.34 This correction method is similar to the current OC artifact correction method 

used by the Interagency Monitoring of Protected Visual Environments (IMPROVE) network and CSN,35 except 

annual field blank median concentrations were used instead of monthly medians to increase the pool of 

available field blank data. Furthermore, it is important to note that there is considerable uncertainty in the 

conversion factor between measured organic carbon and organic matter, which can range from just above 1 

for organic matter with a composition close to pure carbon to >2 for highly oxidized organic matter. Thus, the 

trend shown in Figure 2-25 is an approximation assuming the average composition of organic matter in the 

Basin is relatively constant.  

Reported concentrations below analytical detection limits also add some uncertainty to annual average 

concentrations, as the true concentration for a measurement below the detection limit may range from zero 

to the detection limit. To account for uncertainty in non-detect concentrations, annual means for each 

component were calculated by substituting zero and minimum detection limit concentrations for non-detects 

to calculate lower and upper limit means, respectively. As shown in Figure 2-25, crustal material was the only 

component that was significantly affected by non-detect concentration uncertainty. 

Annual mean concentrations of most components show a generally decreasing trend over the ten-year period 

from 2010-2019 with more muted changes from 2015-2019. The largest decrease is observed for the EC 

component, with average concentrations dropping by more than 50% at all sites from 2010 to 2019. This 

reduction in EC concentrations reflects the continued success of regulatory efforts to control diesel emissions 

and other sources of EC in the Basin. In contrast to other components, average crustal concentrations 

remained largely similar at all sites throughout this period. Crustal material is primarily derived from 

windblown soil and anthropogenic sources of dust (fugitive dust, road dust, construction, etc.). These sources 

are generally more difficult to control and may be exacerbated by drought and other meteorological 

conditions.  

  

 

34 Watson, John C., Judith C. Chow, L.-W. Antony Chen, and Neil H. Frank (2009). “Methods to Assess Carbonaceous 

Aerosol Sampling Artifacts for IMPROVE and Other Long-Term Networks.” Journal of the Air & Waste Management 

Association (2009): 898-911. 

35 Dillner, Ann M. “Recent Changes to the IMPROVE and CSN Organic Carbon Artifact Adjustment Method.” Presented 

at National Ambient Air Monitoring Conference, August 10, 2016. Available online at: 

https://www.epa.gov/sites/default/files/2016-10/documents/recent_changes_to_the_improve.pdf  

https://www.epa.gov/sites/default/files/2016-10/documents/recent_changes_to_the_improve.pdf
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FIGURE 2-25 

SOUTH COAST AIR BASIN PM2.5 SPECIATION NETWORK ANNUAL TRENDS, 2010–2019 

(ANNUAL AVERAGE CONCENTRATIONS OF AMMONIUM ION, NITRATE, SULFATE, CRUSTAL MATERIAL, ORGANIC MATTER, AND 

ELEMENTAL CARBON IN PM2.5 AT ANAHEIM, FONTANA, LOS ANGELES, AND RUBIDOUX. OPEN SYMBOLS REPRESENT YEARS 

WITH <75% DATA COMPLETENESS (67-74%). THE UNCERTAINTY ASSOCIATED WITH CONCENTRATIONS BELOW ANALYTICAL 

DETECTION LIMITS IS REPRESENTED WITH SHADING AND MARKER SIZE FOR THE CRUSTAL COMPONENT. FOR ALL OTHER 

COMPONENTS, THIS UNCERTAINTY IS NEGLIGIBLE.) 
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FIGURE 2-26 

SOUTH COAST AIR BASIN PM2.5 SPECIATION NETWORK ANNUAL TRENDS OF RELATIVE CONTRIBUTION TO 

MASS, 2010–2019 

(WEIGHTED ANNUAL AVERAGE OF RELATIVE CONTRIBUTIONS OF AMMONIUM ION, NITRATE, SULFATE, CRUSTAL MATERIAL, 

ORGANIC MATTER, AND ELEMENTAL CARBON TO TOTAL PM2.5 MASS AT ANAHEIM, FONTANA, LOS ANGELES, AND RUBIDOUX. 

OPEN SYMBOLS REPRESENT YEARS WITH <75% DATA COMPLETENESS (67-74%). THE UNCERTAINTY ASSOCIATED WITH 

CONCENTRATIONS BELOW ANALYTICAL DETECTION LIMITS IS REPRESENTED WITH SHADING AND MARKER SIZE FOR THE CRUSTAL 

COMPONENT. FOR ALL OTHER COMPONENTS, THIS UNCERTAINTY IS NEGLIGIBLE.) 
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Figure 2-26 shows the annual mean contribution of each component to measured PM2.5 mass, weighted by 

total mass (i.e., days with higher PM2.5 have more influence on annual average). Organic matter was the 

dominant fraction at all sites from 2010-2019, with estimated contributions ranging from 24-48% of total 

mass. Ammonium ion and nitrate contributions to PM2.5 mass have generally increased from 2015-2019 after 

reaching their lowest levels around 2014-2015. This increasing trend is driven by both slight increases in 

absolute nitrate and ammonium ion concentrations as well as decreasing contributions from other species 

such as EC. Sulfate and crustal material contributions to total mass generally show muted changes from 2010-

2019, with slight increases in crustal contributions and slight decreases in sulfate contributions observed at 

some sites. 

Average seasonal concentrations of PM2.5 components across all sites from 2015-2019 are shown in Figure 

2-27. Organic matter was the dominant component in all seasons. Both nitrate and EC concentrations and 

relative mass contributions peaked in the winter, while sulfate concentration and mass contribution peaked 

in the summer. These seasonal trends are consistent with meteorological impacts on secondary ion formation 

and particulate accumulation, as well as changes in seasonal PM2.5 emissions (i.e., residential wood burning). 

Other components showed more complex seasonal patterns, reflecting the competing influences of 

meteorology, atmospheric chemical processes, and emission patterns.  

The ratio of organic carbon to elemental carbon (OC/EC) can provide further insight into the sources of organic 

matter in the Basin, with lower OC/EC ratios associated with primary combustion sources (e.g., diesel and 

gasoline combustion) and higher ratios with secondary organic formation and other OC sources. As shown in 

Figure 2-28, annual median OC/EC ratios show a generally increasing trend from 2010-2019, which is 

consistent with the steady decline in EC concentrations during this period. This trend suggests that 

contributions of secondary and other sources of organic matter are becoming increasingly important as diesel 

emissions decrease.  
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FIGURE 2-27 

SEASONAL VARIATION IN CONCENTRATIONS OF PM2.5 COMPONENTS (TOP) AND RELATIVE 

CONTRIBUTION OF PM2.5 COMPONENTS TO TOTAL MASS (BOTTOM), 2015-2019 

(AVERAGE SEASONAL CONCENTRATIONS AND RELATIVE CONTRIBUTIONS ACROSS ALL FOUR SITES FROM 2015-2019. THE 

UNCERTAINTY ASSOCIATED WITH CONCENTRATIONS BELOW ANALYTICAL DETECTION LIMITS IS REPRESENTED WITH HATCHED 

SHADING AT THE TOP OF EACH BAR.) 
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FIGURE 2-28 

TRENDS OF SOUTH COAST AIR BASIN PM2.5 ORGANIC CARBON (OC) TO ELEMENTAL CARBON (EC) RATIO, 

2010–2019 

(ANNUAL MEDIAN BLANK-CORRECTED ORGANIC CARBON TO ELEMENTAL CARBON RATIO AT EACH SITE. NOTE THAT MEDIAN 

RATIOS WERE CALCULATED TO LIMIT EFFECT OF OUTLIERS ASSOCIATED WITH VERY LOW EC CONCENTRATIONS.)  
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Figure 2-29 shows PM2.5 composition from the speciation sampler at the Rubidoux station, comparing the 

2019 annual average to the average composition on the three highest mass days (23.0-31.3 µg/m3) sampled 

at this location. The Rubidoux station is the closest PM2.5 speciation station to Mira Loma, which recorded 

the maximum average PM2.5 concentration in the Basin from 2018-2020 (excluding near-road stations). On 

high mass days, ammonium ion and nitrate fractions increased compared to annual average composition, 

indicating that secondary ion formation (specifically, ammonium nitrate) was a key driver of high PM2.5 mass 

on these days. 

 

 

FIGURE 2-29 

PM2.5 COMPOSITION FOR ANNUAL AVERAGE AND 3 HIGHEST MASS DAYS IN 2019 (RIVERSIDE-RUBIDOUX 

STATION) 

(WEIGHTED AVERAGE RELATIVE CONTRIBUTIONS OF ORGANIC MATTER, NITRATE, AMMONIUM ION, SULFATE, CRUSTAL MATERIAL, 

AND ELEMENTAL CARBON TO PM2.5 MASS AT RUBIDOUX IN 2019 FOR ALL SAMPLES (LEFT PANEL) AND THREE HIGHEST MASS 

DAYS (RIGHT PANEL). THE UNCERTAINTY ASSOCIATED WITH CONCENTRATIONS BELOW ANALYTICAL DETECTION LIMITS IS 

REPRESENTED WITH HATCHED SHADING AT THE TOP OF EACH BAR.) 

 

Near-Road PM2.5 

On December 14, 2012, U.S. EPA strengthened the NAAQS for PM2.5 and introduced a requirement to monitor 

PM2.5 concentrations near the most heavily trafficked roadways in large urban areas. Particle pollution is 

potentially higher along these roadways as a result of direct emissions from cars and heavy-duty diesel trucks 

and buses. South Coast AQMD installed the two required PM2.5 monitors by January 1, 2015, at locations 

selected based upon the existing near-roadway NO2 sites that were ranked higher for heavy-duty diesel traffic. 

These locations are: (1) I-710, located at Long Beach Blvd. in Los Angeles County near Compton and Long 

Beach and (2) CA-Route 60, located west of Vineyard Avenue near the San Bernardino/Riverside County 

border near Ontario, Mira Loma and Upland. These near-road sites measure PM2.5 daily with FRM filter-based 

measurements. 
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Table 2-8 summarizes the 2018-2020 annual and 24-hour PM2.5 design values from the near-road sites and 

nearby ambient monitoring stations. The 2018-2020 PM2.5 annual design values from the Route 710 and 

Route 60 Near-Road sites were 12.7 and 14.2 µg/m3, respectively. The nearby ambient stations in South 

Coastal Los Angeles County (North Long Beach station) and in Metropolitan Riverside County (Mira Loma 

station) measured 11.1 and 13.8 µg/m3, respectively, for the 2018-2020 annual design values. Thus, the PM2.5 

annual design values of these sites for 2018-2020 indicate that the near-road sites do indeed measure higher 

concentrations than the nearby ambient stations, on average. The CA-60 near-road station became the 3-year 

design value site for the Basin for the PM2.5 annual average NAAQS beginning in 2017 when the first 3-year 

design value was available. 

After removing the regulatory significant exceptional events, the 2018-2020 24-hour PM2.5 design value is 

higher at the I-710 Near-Road than at the nearby North Long Beach station. However, the 2018-2020 24-

hour PM2.5 design value remains higher at Mira Loma (35 µg/m3) than at the CA-60 Near-Road site (34 

µg/m3). PM2.5 24-hour concentrations at the Mira Loma station are higher than the near-road site on the 

highest days, potentially due to the influence of nearby residential wood burning and the influence of 

enhanced secondary particle formation at Mira Loma. 

 

TABLE 2-8 

2018-2020 ANNUAL PM2.5 DESIGN VALUES AND 24-HOUR PM2.5 DESIGN VALUES AT THE SOUTH COAST 

AIR BASIN NEAR-ROAD SITES AND NEARBY AMBIENT STATIONS 

Near-Road PM2.5* Nearby Ambient PM2.5* 

Near-Road 
Station 

2018-2020 Annual 
PM2.5 Design 

Value 
(µg/m3)# 

2018-2020  
24-Hour 

PM2.5 Design 
Value 

(µg/m3)## 

Ambient 
Station 

2018-2020 
Annual 

PM2.5 Design 
Value 

(µg/m3)# 

2018-2020 
24-Hour 

PM2.5 Design 
Value 

(µg/m3)## 

Route 710 N. R. 12.7 35 
North Long 
Beach 

11.1 33 

Route 60 N. R. 14.2 34 Mira Loma 13.8 35 

Bold text denotes the peak value. 
* Filter-based FRM measurements and NAAQS-comparable FEM measurements were used to calculate the design values. 
# Data includes exceptional events. 
## 24-Hour PM2.5 samples exceeding the 24-hour PM2.5 NAAQS during September 11, 2020 - September 16, 2020 at the Route 60 

Near Road and Mira Loma stations were removed to calculate design values; these exceedances were caused by smoke from 

the Bobcat and El Dorado Fires. South Coast AQMD is preparing an exceptional event demonstration consistent with U.S. EPA 

exceptional event guidance for this event. Events with an exceptional event demonstration that the U.S. EPA has concurred 

upon may be removed from the design value determination. 

The annual PM2.5 NAAQS is 12.0 µg/m3; the 24-hour PM2.5 NAAQS is 35 µg/m3. 

I-710 N. R. is located on Interstate 710 at Long Beach Bl. in Long Beach in Los Angeles County. 

CA-60 N.R. is located on California Route 60 west of Vineyard Av. in Ontario in San Bernardino County. 
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Impacts of Meteorology on PM2.5 Air Quality 

PM2.5 concentrations are influenced by atmospheric pollutant transport and dispersion. Winds and 

turbulence mix air pollution with cleaner air in the atmosphere and transport pollutants out of the South 

Coast AQMD jurisdiction. Rainfall and associated storms also help to reduce PM2.5 concentrations. To 

analyze the impact of meteorology on PM2.5, we constructed two indexes that quantify the influence of 

atmospheric transport and dispersion on concentrations. The indexes are calculated using the following 

equations: 

𝐶1 =
1

ℎ𝑈
 

(1) 

 

𝐶2 =
1

𝜎𝑤
 

(2) 

where h is the mixed layer height, U is the wind speed, and 𝜎𝑤 is the standard deviation of vertical turbulent 

velocity at a height of h/2. C1 is indicative of meteorological influences on concentrations when pollutants 

are vertically mixed through the mixed layer height. C2 is indicative of the influence of meteorology on 

concentrations when pollutants are not mixed through the mixed layer height, which occurs when the 

receptor is near the pollution source. The expressions are based on direct plume equations in the 

formulation of the AERMOD dispersion model36, in which concentrations are inversely proportional to the 

product of wind speed and vertical plume spread, 𝜎𝑧, and 𝜎𝑧~𝜎𝑤/𝑈. Many simplifications have been made 

and thus the expressions neglect complicating effects of the vertical structure of the mixed layer, lateral 

dispersion, effect of emission release height, plume rise, terrain, and buildings.  

The meteorological indexes were calculated using hourly historical measurements of wind speed, 

temperature, and total sky cover at several South Coast AQMD and Automated Surface Observing Systems 

(ASOS) monitoring stations. The parameters h, 𝜎𝑤, and U were determined using the AERMET 

meteorological processor and the AERSURFACE preprocessor for AERMET, which are 

preferred/recommended models in U.S. EPA’s guidelines on air quality models37. AERMET estimates the 

surface friction velocity (u*), convective velocity scale (w*), and h, and AERSURFACE estimates the surface 

roughness length (z0). Then the relationships 𝑈 =
𝑢∗

𝜅
ln (

ℎ/2

𝑧0
), where 𝜅 = 0.4 is the von Karman constant, 

and 𝜎𝑤
2 = 0.35𝑤∗

2 + 0.8𝑢∗
2, taken from the AERMOD formulation for the vertical profiles of U and 𝜎𝑤 at half 

the mixed layer height, are used to calculate the parameters in equations 1 and 2. During the night, when 

the surface heat flux is downward and no convection exists, 𝑤∗ = 0. 

The hourly indexes calculated using equations 1 and 2 were averaged over the four quarters of each year 

during the period from 2010 – 2021 (for 2021 only the first two quarters were calculated because quarters 

three and four were unavailable at the time this document was written). Then the baseline indexes for each 

quarter were calculated as the average of the meteorological indexes in each quarter over the period 2008 – 

2021. Finally, the meteorological indexes in each quarter were normalized with the baseline index 

corresponding to that quarter. 

 

36 See equation 59 of the AERMOD model formulation document https://www.epa.gov/scram/air-quality-dispersion-

modeling-preferred-and-recommended-models#aermod  

37 https://www.epa.gov/scram/meteorological-processors-and-accessory-programs  

https://www.epa.gov/scram/air-quality-dispersion-modeling-preferred-and-recommended-models#aermod
https://www.epa.gov/scram/air-quality-dispersion-modeling-preferred-and-recommended-models#aermod
https://www.epa.gov/scram/meteorological-processors-and-accessory-programs
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The trend of normalized quarterly meteorological indexes is shown in Figure 2-30. Both indices increased 

over time at both Compton and Mira Loma (Van Buren), the stations with the highest PM2.5 98th percentile 

values in recent years, relative to the baseline period of 2010 – 2020. The figures show that both of the 

dispersion indexes were greater than 1 in recent years, although there is significant variation. This means 

that there was less dispersion and ventilation in recent years compared with the average in the baseline 

years, and thus meteorological conditions were slightly favorable to higher concentrations in recent years. 

This shows that the transport and dispersion related meteorological conditions in the design value period of 

2018 - 2020 were somewhat favorable to higher PM2.5 concentrations. 

 

   

FIGURE 2-30 

TREND OF DISPERSION INDEX (C1, LEFT) AND (C2, RIGHT) AT COMPTON AND MIRA LOMA (VAN BUREN) 

 

The next section demonstrates that the dispersion indexes of equations 1 and 2 are useful for quantifying 

the influence of meteorology on concentrations. To do this, the relationship between hourly PM2.5 

concentrations measured at Mira Loma (Van Buren) and the indices was analyzed. Variability of emission 

rates dominates the variation of measured PM2.5 concentrations; therefore, a model that could 

accommodate the variability was required for this analysis. An empirical model using data from 2010 to 

2020 was fit after removing suspected exceptional events, with the hourly indices as independent variables 

and the measured concentrations as the dependent variable: 

𝑃𝑀2.5 = 𝐴 + (1 − 𝐵 × (𝑦𝑒𝑎𝑟 − 2010))𝑄𝑚(𝑄1ℎ 𝐶1 + 𝑄2ℎ𝐶2) (3) 

where PM2.5 is the measured hourly concentration and A, B, Qm, Q1h and Q2h are empirical parameters of 

the model. Q1h and Q2h are each sets of 24 parameters that are indexed by the hour of the day, h, and Qm is a 

set of 12 parameters that is indexed by the month, m. The parameter B allows for the year-to-year decrease 

of PM2.5 concentrations that is observed due to emission reductions, Q1h and Q2h allow for diurnal variation 

of concentrations, which may in part be caused by emission variations over the day, and Qm allows for 

seasonal variation of concentrations, which may in part be caused by emission variations over the year. Note 

that C1 and C2 are the dispersion indices developed in equations 1 and 2, respectively. The model in equation 

3 was fit using the nonlinear fitting function least_squares in the Python scipy.optimize package, where 

lower bounds of A, Q1h, Q2h, and Qm were set to a small number, the upper bound of A was set to 15 µg m-3, 
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and the upper bound of B was set to 0.05. The resulting standard error of the estimate was 11.0 µg m-3 and 

the parameters A and B were 10.4 µg m-3 and 0.05, respectively.  

Monthly averages of the predicted PM2.5 were calculated using equation 3 (over the 2010 – 2020 period) 

and then compared the averages with the measured monthly average PM2.5 after removing suspected 

exceptional events. The measured and predicted monthly PM2.5 were first “normalized” as 

𝑁𝑜𝑟𝑚𝑎𝑙𝑖𝑧𝑒𝑑 𝑃𝑀2.5 = (𝑃𝑀2.5 − 𝐴)/((1 − 𝐵 × (𝑦𝑒𝑎𝑟 − 2010))𝑄𝑚)). This normalization process isolates 

the influence of C1 and C2 on the concentrations and thus enables us to determine their relationship with the 

measured PM2.5. A linear regression model fit to the monthly averaged normalized data had intercept and 

slope of -8.45 µg m-3 (p < 0.01) and 2.53 (p < 0.01) and coefficient of determination 𝑟2 = 0.43 (Figure 2-31). 

The coefficient of determination indicates that the predicted PM2.5 can explain a moderate amount of 

variation of the measured monthly average PM2.5. Variability of emission rates and the influence of 

atmospheric chemistry, transport, emission release heights, and terrain all contribute to additional variation 

of the measured PM2.5. However, the dispersion index was used to isolate the contribution of several 

meteorological factors on concentrations. This analysis demonstrates that the meteorological indices C1 and 

C2 are useful for the purpose of determining the influence of meteorological factors that govern 

atmospheric transport and dispersion on PM2.5 concentrations. This supports the conclusion that transport 

and dispersion related meteorological conditions in recent years were somewhat favorable to higher PM2.5 

concentrations. 

 

 

FIGURE 2-31 

COMPARISON OF MONTHLY AVERAGE PM2.5 PREDICTED BY EQUATION 3 WITH MEASURED VALUES 

FROM 2010 TO 2020. THE LINE IS A LINEAR REGRESSION LINE. 

 

The model parameters Q1h and Q2h for each hour of the day are shown in Figure 2-32. The parameters are 

related to emission rates but cannot be interpreted as emissions because the model that was used does not 

account for chemistry that relates precursor emissions with PM2.5, among other sources of variability. 
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FIGURE 2-32 

 FITTED MODEL PARAMETERS Q1H AND Q2H FOR EACH HOUR OF THE DAY 

 

Along with transport and dispersion, rainfall is an important meteorological factor that affects particulate 

concentrations. Lower rainfall results in less washing of road surfaces and drier ground surfaces, which 

reduces the natural crusting of soils that is improved by moisture. This can lead to enhanced resuspension of 

fugitive dust by moving vehicles and winds. Fugitive dust can raise concentrations of both PM10 and PM2.5. 

More importantly, less rain reduces the natural air pollution cleansing effect of precipitation due to washout 

– particulate matter and its precursors captured and removed by raindrops. The reduced frequency of storms 

also translates to fewer days of enhanced pollutant dispersion. Without the storm systems and related winds, 

there is less mixing of air pollutants with cleaner air in the atmosphere and less transport of pollutants out of 

the region. The lack of windy, unstable weather conditions during storms results in longer episodes of stagnant 

air when particulate pollution builds to unhealthful levels. Dry conditions also contribute to increased 

frequency and intensity of wildfire events throughout the State, with resulting impacts to both particulate and 

ozone air quality.  

Table 2-9 shows the rainfall statistics for the National Weather Service Los Angeles International Airport 

(KLAX) and Ontario International Airport (KONT) meteorological stations from 2001–2020. The total rainfall 

during quarters 1 and 4, averaged over three years, at KLAX and KONT are shown in Figure 2-33 along with 

the trend of 24-hour PM2.5 design values. KLAX is located on the western side of the Basin and is 

representative of meteorology at the Compton monitoring station, which is located 11 miles away. KONT is 

located towards the center of the Basin and is representative of the Mira Loma monitoring station, which is 

located 9.6 miles from KONT. The first and fourth quarters are the most important to consider, since the 

vast majority of the days that exceed the federal 24-hour standard in the Basin occur during this period. This 

is also the time period that the Basin typically experiences the most rainfall and more frequent storm 

events. 
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TABLE 2-9 

TRENDS OF QUARTERS 1 & 4 RAINFALL TOTALS AND NUMBER OF RAIN DAYS FOR KLAX AND KONT, 2001–

2020 

Year 
Quarter 1 and 4 Rain 

Days (KLAX) 
Quarter 1 and 4 Rain 

Days (KONT) 

Quarter 1 and 4 Rainfall 
Total [inches] (KLAX & 

KONT average) 

2001 48 36 14.26 

2002 30 13 4.35 

2003 24 19 7.78 

2004 29 28 13.66 

2005 25 44 14.09 

2006 26 24 6.87 

2007 22 12 3.81 

2008 34 33 12.53 

2009 24 34 8.05 

2010 47 53 19.25 

2011 28 29 9.40 

2012 31 33 7.17 

2013 16 25 3.64 

2014 21 19 8.62 

2015 21 24 4.06 

2016 29 32 9.19 

2017 30 22 11.02 

2018 21 19 6.32 

2019 38 40 16.94 

2020 18 21 6.15 

2000 - 2020 28 28 9.21 
Rainfall data from National Weather Service, Los Angeles International Airport (KLAX) and Ontario International Airport (KONT) 

meteorological stations. Rainfall totals are average of KLAX and KONT. Rain days defined as measured rainfall ≥ 0.01 inches. 
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FIGURE 2-33 

TREND OF SOUTH COAST AIR BASIN MAXIMUM 24-HOUR PM2.5 DESIGN VALUES AND 3-YEAR AVERAGE 

OF RAINFALL IN QUARTERS 1 (JAN.–MAR.) AND 4 (OCT.–DEC.) AT KLAX AND KONT. 

 

After the drought from 2013 – 2015, annual precipitation totals in recent years (9.80 from 2018 – 2020) have 

been slightly above average (9.21 from 2000 – 2020). The average number of days with precipitation from 

2018 – 2020 (26.2) was slightly lower than the average over 2000 – 2020 (28.1). The 98th percentile 24-hour 

PM2.5 concentrations steadily declined through 2012, as had been seen in most years since the PM2.5 

measurements started in 1999. This consistent trend of improving fine particulate air quality is associated 

with the continued implementation of PM2.5-related emission reductions in the Basin. 

The 2013 – 2015 average rainfall (Quarter 1 and Quarter 4) was just 5.44 inches, 59% percent of normal. The 

2015 Mira Loma design value increased to 44 µg/m3. The Basin’s PM2.5-related emissions continued to 

decrease, while the long-term trend of steady progress seen in prior years started to reverse due to the 

drought-related meteorological conditions. 

After 2015, due to rainfall returning to near-average levels, PM2.5 concentrations have resumed the long-

term decreasing trend. The design value in 2020 was 35 µg/m3 after removing exceedances caused by the 

Bobcat and El Dorado Fires, which caused high PM2.5 concentrations in the fall of 2020.  

As a result of the disrupted progress toward attainment of the federal 24-hour PM2.5 standard, South Coast 

AQMD requested and the U.S. EPA approved, in January 2016, a “bump up” to the nonattainment 

classification from “moderate” to “serious,” with a new attainment deadline as soon as practicable, but not 

beyond December 31, 2019. Because of the failure to attain the 2006 24-hour PM2.5 NAAQS by 2019, South 

Coast AQMD developed a Section 189(d) Plan) to address the attainment planning requirements for the Basin.  
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PM10 Air Quality 

In 2020, South Coast AQMD routinely monitored PM10 concentrations at 19 locations in the Basin and three 

locations in the Coachella Valley. Of these, 19 stations employed high-volume, filter-based FRM PM10 

samplers with size-selective inlets. The FRM PM10 minimum sampling schedule set by U.S. EPA requires one 

24-hour filter sample every sixth day. At the Riverside-Rubidoux, Mira Loma, and Indio stations, the 24-hour 

filter sample is collected once every three days for additional temporal resolution at these historic peak PM10 

locations. In addition, ten stations have FEM continuous monitors, which supplement the collocated FRM 

measurements at five stations and are the primary measurement at four more stations. Both FEM and FRM 

instruments are used for determining attainment. Attainment is considered at each instrument separately, 

even if they are collocated at the same station. Figure 2-34 shows the routine regional PM10 monitoring sites 

in the South Coast AQMD jurisdiction. 
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FIGURE 2-34 

SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT PM10 MONITORING LOCATIONS IN 2020 

(PALM SPRINGS, INDIO AND MECCA-SAUL MARTINEZ STATIONS ARE IN COACHELLA VALLEY; THE MANUAL FRM PM10 

MONITORS ALSO COMPRISE THE SOUTH COAST AQMD SULFATES NETWORK) 

 

Attainment of the 24-hour PM10 NAAQS is based on the design value, which represents the average number 

of exceedances of the standard in a three-year period. This form is not useful for analyzing trends of 

concentrations over time. We therefore also use a different but related form, referred to as the 

concentration-based design value in the sections on PM10. 

For this analysis, the concentration-based design value is defined as the fourth highest concentration at a 

monitor in a three-year period, after simulating days without measurements. To simulate days without 

measurements, each measurement is repeated 𝑛 times in each year, where 𝑛 = 𝑟𝑜𝑢𝑛𝑑 (
𝑑𝑦𝑒𝑎𝑟

𝑑
), where 

𝑑𝑦𝑒𝑎𝑟 is the number of days in the year (365 or 366), 𝑑 is the number of measurements at the monitor, and 

𝑟𝑜𝑢𝑛𝑑() rounds to the nearest integer. The concentration-based design value can be complete or 

incomplete. The value is complete if all quarters in the three-year period are at least 75% complete or the 

concentration-based design value is 155 µg m-3 or larger (i.e., exceeds the federal 24-hour PM10 standard 

level). Completeness is calculated by dividing the number of valid samples by the number of scheduled 

samples. This methodology produces similar conclusions as the official exceedance-based design values but 

provides additional context when tracking trends in measured concentrations over time. In general, 

concentration-based design values of 155 µg m-3 or larger would also have exceedance-based design values 

that do not attain the standard. 
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The 24-hour PM10 design values in 2020 are summarized by county and basin in Table 2-10, along with the 

state designation values. The federal 24-hour standard level (155 µg/m3 is the exceedance level) was only 

exceeded at seven stations in the Basin on nine different days from 2018 to 2020. These high 24-hour averages 

were due to high-wind exceptional events and do not jeopardize the attainment status because exceptional 

events are removed from design value calculations if they are concurred upon by U.S. EPA. The Basin has 

remained in attainment of the PM10 NAAQS since 2006.38 The Basin maximum 2018–2020 concentration-

based design value for 24-hour PM10, without exceptional events removed, is 170 µg/m3, 110 percent of the 

NAAQS, in Metropolitan Riverside County at the Mira Loma (Van Buren) monitoring station. After removing 

exceptional events due to high-winds the maximum concentration-based design value is 152 µg/m3, 98 

percent of the NAAQS, in East San Gabriel Valley at the Azusa monitoring station. The much more stringent 

State 24-hour PM10 standard (50 µg/m3) was exceeded at many stations in the Basin and in the Coachella 

Valley. 

The Coachella Valley had eighteen days in 2018-2020 exceeding the 24-hour PM10 NAAQS, with 

concentrations as high as 680 µg/m3 at the Mecca (Saul Martinez) monitoring station, almost all of which were 

due to windblown dust and sand associated with high-wind exceptional events. The Palm Springs monitoring 

station only exceeded on two of those days. The FEM monitor at Saul Martinez Elementary School, in the town 

of Mecca in the southeastern portion of the Coachella Valley, exceeded the standard on seventeen days from 

2018-2020, almost all related to high-wind events. The Coachella Valley 2018–2020 concentration-based 

design value for 24-hour PM10 is 204 µg/m3 at Mecca (Saul Martinez) after the exclusion of exceptional events 

with wind speeds exceeding 25 mph in the Coachella Valley. The official design value that is used to determine 

attainment is 2.0, which exceeds the PM10 NAAQS even after the exclusion of suspected exceptional events. 

The other exceedances at Mecca (Saul Martinez) were also likely caused by windblown dust and sand, but 

wind speeds in upwind regions were likely not high enough to entrain undisturbed natural soils, and thus 

these exceedances may not be exceptional events. 

 

  

 

38 A PM10 measurement conducted at the Long Beach Hudson monitor on July 19, 2018 resulted in an exceedance of 

the 24-hour PM10 standard. While South Coast AQMD staff believes that this exceedance does not meet the U.S. EPA 

criteria for removal as an exceptional event, it was recorded on a day with heavy construction immediately adjacent to 

and underneath the monitoring station, and thus is not representative of local conditions. Following South Coast 

AQMD data validation procedures, this measurement has been invalidated using the U.S. EPA Air Quality System (AQS) 

null data code for Construction/Repairs in Area (AC). 
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TABLE 2-10 

2018–2020 24-HOUR PM10 DESIGN VALUES BY BASIN AND COUNTY 

Basin/County 

2018–2020 
PM10 

24-Hour 
Concentratio

n Based 
Design Value 

( g/m3) 

2018–
2020 

Percent of 
PM10 

NAAQS 
(150 
g/m3)# 

2018-
2020 

PM10 24-
Hour 

Design 
Value 

Area of 
Design Value 
Max 

2018–2020 
High State 

PM10 
24-Hour 

Designation 
Value 

( g/m3)## 

2018–2020 
Percent 
of State 
PM10 

24-Hour 
Standard 

(50 g/m3) 

South Coast Air Basin      

Los Angeles 155 (152) 100 (98) 2.0 (0.7) 
East San 
Gabriel 
Valley 

95 190 

Orange 127 82 0.3 
Central 
Orange 
County 

94 188 

Riverside 170 (148) 110 (95) 1.7 (1.0) 
Metropolitan 
Riverside 
County 

134 268 

San 
Bernardino 

117 75 0.8 

Northwest 
San 
Bernardino 
Valley 

95 190 

Coachella Valley      

Riverside 274 (204) 177 (132) 5.8 (2.0) 
Mecca (Saul 
Martinez) 

Insufficient 
data 

Insufficient 
data 

Bold text denotes the peak design value after removing exceptional events. 

Values in parentheses are calculated after removing exceptional events. PM10 concentrations that were related to high-wind events 

have been flagged for exclusion from NAAQS comparison in accordance with the U.S. EPA Exceptional Events Rule; U.S. EPA 

concurrence is required for exclusion of exceptional events after submittal of supporting documentation. 

# A concentration of 155 µg/m3 is needed to exceed the level of the PM10 NAAQS. 
## The State 24-hour Expected Peak Day Concentration (EPDC) is a calculated 3-year value after accounting for statistical outliers; 

the State 24-hour Designation Value is the highest concentration at or below the EPDC over the 3-year period. State data may 

include exceptional events. State PM10 24-hour average designation value includes FRM and BAM FEM data, but not TEOM 

FEM instruments since the TEOM is not a California Approved Sampler (CAS) for standard compliance (SCAQMD uses TEOM 

instruments to supplement FEM measurements in the Coachella Valley). 

 

The annual PM10 design values and state designation values in 2020 are summarized by county and air basin 

in Table 2-11. Exceptional events were removed before calculating the design values. The annual PM10 design 

value for 2018–2020 exceeded the former annual PM10 NAAQS at Mira Loma (Van Buren), at 51 µg/m3. No 

other stations in the Basin or the Coachella Valley exceeded the former NAAQS for the 2018–2020 design 

value. The much more stringent State annual PM10 standard (20 µg/m3) was exceeded at most stations in 

each county in the Basin and in the Coachella Valley. 
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TABLE 2-11 

2018–2020 ANNUAL PM10 DESIGN VALUES BY BASIN AND COUNTY 

Basin/County 

2018–2020 
PM10 

Annual 
Design 
Value 

( g/m3) 

2018–2020 
Percent of 

Former 
PM10 

Annual 
NAAQS** 

(50 g/m3) 

Area of Design Value Max 

2018–2020 
3-Yr. High 

State PM10 
Annual 

Designation 
Value 

( g/m3)# 

2018–
2020 

Percent of 
Current 
PM10 
State 

Standard 
(20 

g/m3) 

South Coast Air Basin     

Los Angeles 33* 66 East San Gabriel Valley 34 170 

Orange 27* 54 Central Orange County 28 140 

Riverside 51 102 
Metropolitan Riverside 
County 

45 225 

San 
Bernardino 

35* 70 Central San Bernardino Valley 34 170 

Coachella Valley     

Riverside 38* 76 Mecca (Saul Martinez) 39 195 

Bold text denotes the peak value. 
* All quarters do not have at least 75% data completeness. 
** The federal annual PM10 standard was revoked in 2006. 
# State data may include exceptional events; State PM10 annual average designation value includes FRM and BAM FEM data, but 

not TEOM FEM instruments since the TEOM is not a California Approved Sampler (CAS) for standard compliance (SCAQMD uses 

TEOM instruments to supplement FEM measurements in the Coachella Valley); State annual designation value is the highest 

year in the 3-year period. 

 

PM10 Spatial Variation 

Figure 2-35 shows a contour map of the 2018-2020 annual PM10 design value distribution in the Basin. The 

highest annual PM10 design value was recorded in the Metropolitan Riverside County area at the Mira Loma 

station with an annual design value of 51 µg/m3, which exceeded the revoked annual average PM10 NAAQS 

(50 µg/m3). The areas with the highest annual PM10 design values were generally recorded in and around the 

Metropolitan Riverside County area and in the San Bernardino Valley areas, as shown in Figure 2-35. Much of 

eastern Los Angeles County also saw elevated annual PM10, but still below the former NAAQS. The much 

more stringent State annual PM10 standard (20 µg/m3) was exceeded in most stations in each county in the 

Basin and in the Coachella Valley. 
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FIGURE 2-35 

ANNUAL ARITHMETIC MEAN PM10 (µg/m3) FOR 2018-202039 

 

PM10 Trends 

Figure 2-36 shows the trend for the period between 1995 and 2020 of the concentration-based 24-hour PM10 

design value (i.e., the fourth highest 24-hour average PM10 concentration in three years) and the annual 

PM10 design value for the Basin. The Basin’s 24-hour PM10 concentration-based design value has remained 

below the federal PM10 NAAQS level (150 µg/m3) since 2003, and U.S. EPA finalized a clean data finding in 

2013. The Basin’s annual average concentration was below the level of the revoked federal annual PM10 

standard in 2011 but has since remained above that standard at one location (Mira Loma). 

 

 

39 This map avoids extrapolating PM10 design values and therefore only shows interpolated PM10 design values 

between regulatory monitors. 
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FIGURE 2-36 

PM10 DESIGN VALUE TRENDS 

(ANNUAL DESIGN VALUE AND 24-HOUR CONCENTRATION-BASED DESIGN VALUE FROM 1995 THROUGH 2020 IN THE BASIN, 

µg/m3) 

 

PM10 Temporal Variation 

Exceedances of the 24-hour PM10 federal standard in the Basin have become increasingly rare in recent years. 

In fact, the only exceedances in the Basin for the past decade have been associated with exceptional events, 

such as high-wind natural events or cultural events (Independence Day fireworks). As a consequence, 

variations in exceedances of the State 24-hour PM10 standard are considered here for the seasonal and day-

of-week patterns in the Basin. 

Figure 2-37 shows the number of days in each month exceeding the State standard at one or more Basin 

locations from 2018–2020. Overall, the greatest number of exceedances of the State standard occurred in the 

summer months. This is consistent with previous analyses of seasonal variations in PM10 showing that the 

monthly average PM10 concentrations and the monthly average number of days exceeding the State standard 

tend to peak in summer and fall in the inland valley areas of the Basin where PM10 concentrations are highest. 

Higher summertime PM10 concentrations can be attributed to elevated wind speeds and lower relative 

humidity that both enhance wind-driven resuspended particles. Due to the higher number of exceedances in 

the inland valleys, the pattern for the Basin is more similar to patterns for individual sites in the inland valley 

areas. However, in the South Coastal Los Angeles County area (Long Beach), monthly average PM10 
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concentrations and the average number of days exceeding the State standard show different monthly trends 

with highest concentrations recorded in the late fall and winter months. 

Figure 2-38 shows the monthly average concentration for stations in two areas, Metropolitan Riverside County 

(Riverside-Rubidoux) and Southwest Coastal Los Angeles County (LAX). As was found in the previous analyses, 

PM10 concentrations tend to be higher in the summer and fall months in the inland valley areas, but also 

remain relatively high in the late fall and winter months in the coastal areas. Most of the coastal high values 

occur at that time due to windblown dust from the strong, offshore Santa Ana winds that occur in the fall and 

winter. While most PM10 events in the South Coast Air Basin are caused by regional wind events, localized 

monsoonal storm activities in the late summer and early fall can contribute to elevated PM10 levels in some 

years.  

 

FIGURE 2-37 

BASIN-DAYS EXCEEDING THE STATE PM10 STANDARD (50 µg/m3) BY MONTH, 2018–2020 
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FIGURE 2-38 

MONTHLY AVERAGE PM10 CONCENTRATION (µg/m3), 2018–2020 
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Figure 2-39 shows averaged hourly PM10 concentrations for each hour of the day in 2020, including the entire 

Basin (average of measurements at FEM instruments) and averaged for select monitoring stations in each of 

the counties in the Basin. The morning concentration peak is likely the result of morning rush-hour traffic. As 

the day progresses and temperature increases, the temperature inversion base rises and vertical mixing 

increases, resulting in a decrease in PM10 concentrations. The morning peak is followed by the secondary 

PM10 peak around 3 p.m. PST likely associated with the evening rush hour traffic and higher afternoon wind 

speed and surface friction velocity which increase windblown dust emissions. 

 

FIGURE 2-39 

PM10 DIURNAL VARIATION, 2020 

(ANNUAL AVERAGED FEM HOURLY PM10 CONCENTRATIONS, BY HOUR OF THE DAY; TIME IN PACIFIC STANDARD TIME) 

Carbon Monoxide (CO) 

CO Air Quality 

In 2020, ambient CO concentrations were monitored at 23 locations throughout the South Coast AQMD 

jurisdiction, including one station in the Coachella Valley and two near-road monitors. Figure 2-40 shows the 

locations of routine ambient CO monitoring sites in the South Coast AQMD jurisdiction. 
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FIGURE 2-40 

SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT CARBON MONOXIDE AIR MONITORING LOCATIONS 

 

Tables 2-12 and 2-13 summarize the 2020 1-hour and 8-hour average CO maximum concentrations and 2020 

design values by air basin and county. In 2020, no areas exceeded the CO air quality standards, including the 

near-road stations. The highest ambient station concentrations of CO were recorded in the areas of Los 

Angeles County, where vehicular traffic is dense and weak nighttime drainage flows transport CO from 

surrounding areas under relatively stagnant conditions. The Basin’s 1-hour and 8-hour CO maximum 

concentrations (4.5 ppm and 3.1 ppm, respectively) and design values (3.8 ppm and 2.9 ppm, respectively) 

were both recorded in the South Central Los Angeles County area. While maximum CO values or design values 

were not recorded at near-road monitors, near-road concentrations were often higher than the nearest 

ambient stations. 

All areas of the Basin have continued to remain below the federal standard level since 2003. U.S. EPA 

redesignated the Basin to attainment of the federal CO standards, effective June 11, 2007. There have also 

been no exceedances of the Stage 1 episode (federal alert) level (8-hour average CO ≥ 15 ppm) since 1997. 

The CO concentrations have also remained well below the State standards. 
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TABLE 2-12 

2020 MAXIMUM 1-HOUR CO CONCENTRATIONS AND 2020 DESIGN VALUES BY BASIN AND COUNTY 

Basin/County 

2020 
Maximum 
CO 1-Hour 
Average 

(ppm) 

2019-2020 
CO 1-Hour 

Design Value* 
(ppm) 

Percent of 
CO 1-Hour 

NAAQS 
(35 ppm) 

Area of Design Value Max 

Percent of 
CO 1-Hour 

State 
Standard 
(20 ppm) 

South Coast Air Basin     

Los Angeles 4.5 3.8 11 
South Central Los Angeles 
County 

19 

Orange 

 

2.4 

(2.4 at I-5 
N.R.) 

2.5 

(2.5 at I-5 N.R.) 

7 

(7) 

North Orange County 

 

13 

(13) 

Riverside 

 

1.9 

 

1.8 

 

5 

 

Metropolitan Riverside 

County 
9 

San 
Bernardino 

 

1.9 

(1.5 at I-10 
N.R.) 

2.2 

(1.5 at I-10 
N.R.) 

6 

(4) 

Central San Bernardino 
Valley 

 

11 

(8) 

Coachella Valley     

Riverside 0.8 0.8 2 Coachella Valley 4 

Bold text denotes South Coast AQMD maximum; I-5 and I-10 near-road monitors are shown in parentheses. 
* The 1-hour CO design value is the highest 2nd highest daily maximum 1-hour average concentration at the most polluted 

station in a two-year period. 
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TABLE 2-13 

2020 MAXIMUM 8-HOUR CO CONCENTRATIONS AND 2020 DESIGN VALUES BY BASIN AND COUNTY 

Basin/County 

2020 
Maximum 
CO 8-Hour 
Average 

(ppm) 

2020 
CO 8-Hour 

Design Value* 
(ppm) 

Percent 
of 

CO 8-
Hour 

NAAQS 
(9 ppm) 

Area of Design Value Max 

Percent of 
CO 8-Hour 

State 
Standard 
(9.0 ppm) 

South Coast Air Basin     

Los Angeles 3.1 2.9 32 
South Central Los Angeles 
County 

32 

Orange 

 

2.0 

(2.0 at I-5 
N.R.) 

1.8 

(1.8 at I-5 
N.R.) 

20 

(20) 
I-5 Near Road 

20 

(20) 

Riverside 1.5 1.5 17 
Metropolitan Riverside 
County 

17 

San 
Bernardino 

 

1.4 

(1.2 at I-10 
N.R.) 

1.4 

(1.1 at I-10 
N.R.) 

16 

(12) 

Central San Bernardino 
Valley 

 

16 

(12) 

Coachella Valley     

Riverside 0.5 0.5 6 Coachella Valley 6 

Bold text denotes South Coast AQMD maximum; I-5 and I-10 near-road monitors are shown in parentheses. 
* The 8-hour CO design value is the 2nd highest daily maximum 8-hour average concentration at the most polluted station in a 

two-year period. 

 

Near-Road CO 

On August 12, 2011, U.S. EPA issued a decision to retain the existing NAAQS for CO, determining that those 

standards provided the required level of public health protection. However, U.S. EPA added a monitoring 

requirement for near-road CO monitors in urban areas with population of 1 million or more, utilizing stations 

that would be implemented to meet the 2010 NO2 near-road monitoring requirements. The two CO monitors 

are at the I-5 Near-Road site, located in Orange County near Anaheim, and the I-10 Near-Road site, located 

near Etiwanda Avenue in San Bernardino County near Ontario, Rancho Cucamonga and Fontana. 

Near-road CO measurements began at these two locations in late December 2014. From that time to the end 

of 2020, the data shows that while the near-road measurements were often higher than the nearest ambient 

monitors, as would be expected in the near-road environment, they did not exceed the levels of the 1-hour 

or 8-hour CO NAAQS. Tables 2-14 and 2-15 compare the available near-road measurements for annual peak 

1-hour and 8-hour CO, respectively, to the comparable measurements from the nearby ambient stations at 

Anaheim and Fontana. The form of the CO standard is that the peak concentration is not to be exceeded more 

than once per year. The tables include the design value, which is the second highest CO concentration in a 

single year at an individual station. 

The 2020 near-road peak 1-hour CO concentration was 2.4 ppm, measured at the I-5 Near-Road site, while 

the peak 8-hour CO concentration was 2.0 ppm at the I-10 Near-Road site, both well below the respective 

NAAQS levels (35 ppm and 9 ppm, respectively). The 2020 I-5 near-road CO design values were higher than 

those of the nearest ambient station (Anaheim) for both federal standards. While the I-10 near-road design 
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values were comparable to the nearest ambient station (Fontana), South Central Los Angeles (Compton) 

continues to be the station with the highest CO design values in the Basin.  
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TABLE 2-14 

MAXIMUM AND SECOND HIGHEST 1-HOUR CO CONCENTRATIONS AT SOUTH COAST AIR BASIN NEAR-

ROAD SITES AND NEARBY REGIONAL STATIONS, 2018-2020 

 
Near-Road  

 Station 

Near-Road Sites CO 

 
Ambient 
Station 

Nearby Ambient CO 

Peak  
 1-Hour CO (ppm) 

2nd Maximum  
 1-Hour CO  

 (ppm) 

Peak  
 1-Hour CO (ppm) 

2nd Maximum  
 1-Hour CO  

 (ppm) 

2018 2019 2020 2018 2019 2020 2018 2019 2020 2018 2019 2020 

I-5 N. R.  2.7 2.6 2.4 2.7 2.3 2.1 Anaheim 2.3 2.4 2.3 2.2 2.4 2.1 

I-10 N. R.  1.6 1.5 1.5 1.5 1.4 1.5 Fontana 1.9 2.7 1.7 1.6 2.2 1.5 

Bold text denotes maximum concentration between near-road and nearby ambient stations. 
I-5 N. R. is located on Interstate 5 at Vernon St. in Anaheim in Orange County. 

I-10 N.R. is located on Interstate 10 at Etiwanda Av. in Ontario in San Bernardino County. 

 

TABLE 2-15 

MAXIMUM AND SECOND HIGHEST 8-HOUR CO CONCENTRATIONS 

AT SOUTH COAST AIR BASIN NEAR-ROAD SITES AND NEARBY REGIONAL STATIONS, 2018-2020 

Near-Road  
 Station 

Near-Road Sites CO 

Ambient 
Station 

Nearby Ambient CO 

Peak  
 8-Hour CO (ppm) 

2nd Maximum 
8-Hour CO 

(ppm) 

Peak  
 8-Hour CO (ppm) 

2nd Maximum  
 8-Hour CO  

 (ppm) 

2018 2019 2020 2018 2019 2020 2018 2019 2020 2018 2019 2020 

I-5 N. R.  2.2 1.6 2.0 2.0 1.5 1.8 Anaheim 1.9 1.3 1.7 1.8 1.3 1.6 

I-10 N. R.  1.3 1.1 1.2 1.3 1.1 1.1 Fontana 1.1 1.0 1.1 1.1 1.0 1.1 

Bold text denotes maximum concentration between near-road and nearby ambient stations. 

I-5 N. R. is located on Interstate 5 at Vernon St. in Anaheim in Orange County. 

I-10 N.R. is located on Interstate 10 at Etiwanda Av. in Ontario in San Bernardino County. 
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Nitrogen Dioxide (NO2) 

NO2 Air Quality 

In 2020, ambient NO2 concentrations were monitored at 27 locations throughout the South Coast AQMD 

jurisdiction, including one station in the Coachella Valley and four near-road monitoring stations. Figure 2-41 

shows the locations of routine ambient NO2 monitoring sites in the South Coast AQMD jurisdiction. 

 

 

FIGURE 2-41 

SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT NITROGEN DIOXIDE AIR MONITORING LOCATIONS 

IN 2020 

 

The current 1-hour average NO2 NAAQS (100 ppb) was exceeded on one day in 2020 at the CA-60 near road 

site in San Bernardino County. However, the 98th percentile form of the standard was not exceeded and the 

2018–2020 design value is not in violation of the NAAQS. Although the Basin is in attainment of State and 

federal standards, NO2 is still of concern, since oxides of nitrogen (NOx) are precursors to both ozone and 

particulate matter. Further control of NOx will be required to attain the ozone and particulate standards. 

The Basin has not exceeded the federal annual standard for NO2 (0.053 ppm or 53 ppb) since 1991, when the 

Los Angeles County portion of the Basin recorded the last violation of that standard in the U.S. to date. No 

State NO2 standards were exceeded in 2020. Tables 2-16 and 2-17 summarize the 2020 ambient station 

maximum 1-hour and annual average concentrations of NO2 by air basin and county, in comparison to federal 

and State standards. The near-road NO2 data is summarized further below. 
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TABLE 2-16 

2020 MAXIMUM 1-HOUR NO2 CONCENTRATIONS AND 2018–2020 DESIGN VALUES BY BASIN AND COUNTY 

Basin/County 

2020 
Maximum 

NO2 1-
Hour 

Average 
(ppb) 

2018–
2020 

NO2 1-
Hour 

Design 
Value 
(ppb) 

Percent 
of 

NO2 1-
Hour 

NAAQS 
(100 
ppb) 

Area of Design Value 
Max 

2018–2020 
NO2 1-Hour 

State 
Designation 

Value 
(ppm) 

Percent 
of 

NO2 1-
Hour 
State 

Standard 
(0.18 
ppm) 

South Coast Air Basin      

Los Angeles 90.3 81 81 I-710 Near Road  0.100 56 

Orange 70.9 53 53 I-5 Near Road  0.060 33 

Riverside 66.4 52 52 
Metropolitan Riverside 
County 

0.060 33 

San 
Bernardino 

101.6 74 74 CA-60 Near Road  0.090 50 

Coachella Valley      

Riverside 47.4 34 34 Coachella Valley 0.040 22 

Bold text denotes the peak value. 

The 1-hour NO2 design value is the annual 98th percentile daily maximum 1-hour concentration, averaged over 3 years at a station. 
* Although the maximum 1-hour concentrations exceeded the standard on one day, the 98th percentile form of the design value 

did not exceed the NAAQS. 
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TABLE 2-17 

2020 MAXIMUM ANNUAL AVERAGE NO2 CONCENTRATIONS AND 2018–2020 DESIGN VALUES 

BY BASIN AND COUNTY 

Basin/County 

2020 
Maximum 

NO2 
Annual 

Average 
(ppm) 

2018–
2020 
NO2 

Annual 
Design 
Value  
(ppm) 

Percent of 
NO2 

Annual 
NAAQS 
(0.053 
ppm) 

Area of Design Value 
Max 

2018–2020 
NO2 Annual 

State 
Designation 

Value# 
(ppm 

Percent of 
NO2 

Annual 
State 

Standard 
(0.030 
ppm) 

South Coast Air Basin      

Los Angeles 0.0223 0.023 43 710 Near Road  0.023 77 

Orange 0.0188 0.019 36 I-5 Near Road  0.020 67 

Riverside 0.0136 0.015 28 
Metropolitan Riverside 
County 

0.014 47 

San 
Bernardino 

0.0291 0.029 55 CA-60 Near Road  0.030 100 

Coachella Valley      

Riverside 0.0066 0.007 13 Coachella Valley 0.007 23 

Bold text denotes the peak value. 

The annual NO2 design value is the annual average of the quarterly averages, averaged over 3 years at a station. 

 

 

Near-Road NO2 

With the revised NO2 NAAQS in 2010, near-road NO2 measurements were required to be phased in for larger 

cities. The four near-road monitoring stations are: (1) I-5 Near-Road, located in Orange County near 

Anaheim; (2) I-710 Near-Road, located at Long Beach Blvd. in Los Angeles County near Compton and Long 

Beach; (3) CA-60 Near-Road, located west of Vineyard Avenue near the San Bernardino/Riverside County 

border near Ontario, Mira Loma and Upland; and (4) I-10 Near-Road, located near Etiwanda Avenue in San 

Bernardino County near Ontario, Rancho Cucamonga and Fontana. Even with the addition of the near-road 

sites, all of the standards remain in attainment. There have been exceedances of the peak 1-hour standard, 

at the I-710 near-road station in 2017, and the CA-60 near-road in 2020. However, the 98th percentile value 

has not exceeded the standard. Tables 2-18 and 2-19 show that while the near-road stations have recorded 

higher NO2 concentrations than nearby stations, they do not violate federal standards.  
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TABLE 2-18 

MAXIMUM AND 98TH PERCENTILE 1-HOUR NO2 CONCENTRATIONS 

AT SOUTH COAST AIR BASIN NEAR-ROAD SITES AND NEARBY REGIONAL STATIONS, 2018-2020 

 

 
Near-Road  

 Station 

Near-Road Sites NO2 

 
Ambient  
 Station 

Nearby Ambient NO2 

Annual Peak  
 1-Hour NO2  

 (ppb) 

98th Percentile  
 1-Hour NO2  

 (ppb) 

Annual Peak  
 1-Hour NO2  

 (ppb) 

98th Percentile  
 1-Hour NO2  

 (ppb) 

2018 2019 2020 2018 2019 2020 2018 2019 2020 2018 2019 2020 

I-5 N. R.  61.7 59.4 69.9 55.8 50.4 52.6 Anaheim 66.0 59.4 70.9 54.5 49.2 52.1 

I-710 N. R.  90.3 97.7 90.3 79.1 78.3 79.1 Compton 68.3 70.0 72.3 55.6 52.8 60.5 

CA-60 N. R.  79.4 87.7 101.6 71.3 73.9 78.0 Upland 58.7 57.9 55.4 48.9 46.4 44.8 

I-10 N. R.  88.3 86.3 94.2 67.7 70.5 75.1 Fontana 63.0 76.1 66.4 55.9 57.7 57.9 

Bold text denotes maximum concentration between near-road and nearby ambient stations. 

N/A = data not available (monitoring not started). 

The 1-hour NO2 NAAQS is 100 ppb. 
I-5 N. R. is located on Interstate 5 at Vernon St. in Anaheim in Orange County. 
I-710 N. R. is located on Interstate 710 at Long Beach Bl. in Long Beach in Los Angeles County. 

CA-60 N.R. is located on California Route 60 west of Vineyard Av. in Ontario in San Bernardino County. 

I-10 N.R. is located on Interstate 10 at Etiwanda Av. in Ontario in San Bernardino County. 
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TABLE 2-19 

2019 AND 2020 ANNUAL NO2 CONCENTRATIONS AT SOUTH COAST AIR BASIN 

NEAR-ROAD SITES AND NEARBY REGIONAL STATIONS 

 
Near-Road Station 

Near-Road NO2 

 
Ambient  
Station 

Nearby Ambient 
NO2 

Annual Average  
 NO2 (ppb) 

Annual Average  
 NO2 (ppb) 

2018 2019 2020 2018 2019 2020 

I-5 N. R.  20.8 19.2 18.8 Anaheim 13.7 12.7 13.3 

I-710 N. R.  22.3 22.8 22.3 Compton 15.0 14.1 14.5 

CA-60 N. R.  30.4 29.0 29.1 Upland 14.7 14.0 13.9 

I-10 N. R.  27.2 27.6 28.7 Fontana 18.3 14.3 14.9 

Bold text denotes maximum concentration between near-road and nearby ambient stations. 
N/A = data not available (monitoring not started). 
The annual average NO2 NAAQS is 0.053 ppm, or 53 ppb. 
I-5 N. R. is located on Interstate 5 at Vernon St. in Anaheim in Orange County. 
I-710 N. R. is located on Interstate 710 at Long Beach Bl. in Long Beach in Los Angeles County. 
CA-60 N.R. is located on California Route 60 west of Vineyard Av. in Ontario in San Bernardino County. 
I-10 N.R. is located on Interstate 10 at Etiwanda Av. in Ontario in San Bernardino County. 
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Sulfur Dioxide (SO2) 

SO2 Air Quality 

In 2015, ambient sulfur dioxide was measured at four Basin locations. Figure 2-42 shows the locations of 

routine ambient SO2 monitoring sites in the South Coast AQMD jurisdiction. 

 

 

FIGURE 2-42 

SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT SULFUR DIOXIDE AIR MONITORING LOCATIONS IN 

2020 

 

Based on the review of the SO2 standards, U.S. EPA established the 1-hour SO2 standard to protect the public 

health against short-term exposure. The level of the 1-hour average standard was set at 75 ppb, effective 

August 2, 2010, revoking the former annual (0.03 ppm) and 24-hour (0.14 ppm) federal standards. No 

exceedances of federal or State standards for sulfur dioxide occurred in 2020, or in any recent year, at any of 

the four South Coast AQMD ambient monitoring locations. The annual and 24-hour federal standards were 

last exceeded in the 1960s and State standards were last exceeded in 1990. Though sulfur dioxide 

concentrations remain well below the standards, sulfur dioxide is a precursor to sulfate, which is a component 

of fine particulate matter. Table 2-20 summarizes the 2020 maximum 1-hour concentrations of SO2 by air 

basin and county. Sulfur dioxide was not measured at any of the Orange County or Coachella Valley sites in 

2020. Historical measurements and source emission profiles show that expected concentrations in the Orange 

County or Coachella Valley would be well below State and federal standards. 
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TABLE 2-20 

2020 MAXIMUM 1-HOUR SO2 CONCENTRATIONS AND 2018–2020 DESIGN VALUES 

BY BASIN AND COUNTY 

Basin/County 

2020 
Maximum 

SO2 1-
Hour 

Average 
(ppb) 

2018–2020 
SO2 1-Hour 

Design 
Value 
(ppb) 

Percent of 
SO2 1-Hour 

NAAQS 
(75 ppb) 

Area of Design 
Value Max 

Percent of 
SO2 1-Hour 

State 
Standard 

(0.25 ppm = 
250 ppb) 

South Coast Air Basin 

Los Angeles 6.0 4 5 
Southwest Coastal Los 
Angeles County 

2 

Orange N.D. N.D. N.D. 
North Coastal Orange 
County 

N.D. 

Riverside 2.2 2 3 
Metropolitan Riverside 
County 

1 

San Bernardino 2.5 2 3 
Central San Bernardino 
Valley 

1 

Coachella Valley      

Riverside N.D. N.D. N.D. Coachella Valley N.D. 

Bold text denotes the peak value. 

N.D. = No Data.  Historical measurements and lack of emissions sources indicate concentrations are well below standards. 

The 1-hour SO2 design value is the annual 99th percentile 1-hour daily maximum concentration, averaged over 3 years at a station. 

 

Sulfates (SO4
2-) 

Sulfates, as measured from FRM PM10 filters, were sampled at seven stations in 2020 in the South Coast 

AQMD jurisdiction, including one location in the Coachella Valley. Since the sulfates are analyzed in the 

laboratory from the collected 24-hour PM10 filters, sulfate measurements are only conducted at locations in 

the FRM PM10 monitoring network. Measurements are conducted in Central Los Angeles, South Coastal Los 

Angeles County, East San Gabriel Valley, Central Orange County, Metropolitan Riverside County, the Coachella 

Valley, and Central San Bernardino Valley. Samples are collected every third day at stations in Metropolitan 

Riverside County and the Coachella Valley and every sixth day at all other stations.  

In 2020, the State standard of 24-hour PM10 sulfates (25 µg/m3) was not exceeded anywhere in the Basin or 

the Coachella Valley, nor has it been exceeded since 1990. The peak Basin sulfate concentration of 5.2 µg/m3 

(21 percent of the State standard) was measured in Metropolitan Riverside County. There is no corresponding 

federal standard for sulfates. Maximum 24-hour concentrations and 3-year maximum State designation values 

by air basin and county are summarized in Table 2-21. 
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TABLE 2-21 

2020 MAXIMUM 24-HOUR AVERAGE CONCENTRATIONS OF SULFATES 

BY BASIN AND COUNTY 

Basin/County 

2020 
Maximum 
SO4

2- 24-
Hour 

Average 
(µg/m3) 

2018–2020 
SO4

2- 24-Hour 
State 

Designation 
Value 

(µg/m3) 

2020 
Percent of 
SO4

2- State 
Standard 

(25 µg/m3) 

Area of Max 

South Coast Air Basin 

Los Angeles 3.3 6.9 28 
Metropolitan Los Angeles 
County 

Orange 3.3 4.2 17 Central Orange County 

Riverside 5.2 4.2 17 Metropolitan Riverside County 

San Bernardino 3.0 4.6 18 Central San Bernardino Valley 

Coachella Valley     

Riverside 2.7 2.6 10 Coachella Valley (Indio) 

Bold text denotes the peak value. 

 

 

Lead (Pb) 

Current Lead Air Quality 

Lead (Pb), as analyzed from Total Suspended Particulate (TSP) samples, was measured at seven ambient 

locations and an additional four source-specific stations in the Basin in 2020. Figure 2-43 shows the locations 

of ambient and source-specific lead monitoring sites in the South Coast AQMD jurisdiction. 
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FIGURE 2-43 

SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT REGIONAL AND SOURCE-SPECIFIC LEAD (Pb) 

 AIR MONITORING LOCATIONS IN 2020 

 

Based on the review of the NAAQS for lead, U.S. EPA established the current standard of 0.15 µg/m3 for a 

rolling 3-month average, effective October 15, 2008. There have been no violations of the lead standards at 

South Coast AQMD’s population-based ambient air monitoring stations since 1982, primarily as a result of 

removal of lead from gasoline. However, monitoring at two stations immediately adjacent to stationary 

sources of lead recorded exceedances of the current standard in Los Angeles County over the 2007–2009 time 

period. These data were used for designations under the revised standard that also included new 

requirements for near-source monitoring. As a result, a nonattainment designation was finalized for much of 

the Los Angeles County portion of the Basin when the current standard was implemented. 

Table 2-22 summarizes the Basin’s maximum 3-month rolling average lead concentrations recorded in 2020 

and in the 2018–2020 design value period, by county. The current lead concentrations in Los Angeles County 

are now well below the NAAQS, including at source-oriented locations where the maximum 3-month rolling 

average recorded from 2018-2020 was 40 percent of the NAAQS level. More recent lead concentrations 

measured at source-specific locations have been even lower due in part to implementation of stricter South 

Coast AQMD rules for these sources. The peak 3-month average in 2020 (0.02 µg/m3) was only 13 percent of 

the NAAQS. Lead concentrations measured in the other three counties in the Basin have also remained well 

below the NAAQS. The less stringent State 30-day standards for lead were not exceeded in any area of the 

South Coast AQMD jurisdiction in 2020, or in recent years. 

The 2018-2020 design values are all less than the NAAQS. However, filter-based measurements for lead 

from March 28, 2020 to June 26, 2020 were not collected due to the COVID-19 pandemic. Thus, the values 
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for 2020 are considered invalid since they fail data completeness requirements. It will not be possible to 

request redesignation as attainment until there are three consecutive complete years of data, which would 

be after 2023. South Coast AQMD plans to petition the EPA for redesignation as attainment for lead after 

data completeness requirements are met.  

 

TABLE 2-22 

2020 MAXIMUM 3-MONTH ROLLING AVERAGE LEAD (Pb) CONCENTRATIONS 

AND 2018–2020 DESIGN VALUES BY BASIN AND COUNTY * 

Basin/County 

2020 
Max Pb 

3-Month 
Rolling 

Average 
( g/m3) 

2018–
2020 

Max Pb 
3-Month 
Rolling 

Average 
Design 
Value 

( g/m3) 

Percent 
of 

Current 
Pb 

NAAQS 
(0.15 
g/m3) 

Area of Design Value Max 

2020 
Max Pb 
30-Day 

Average 
( g/m3) 

Percent 
of 

State Pb 
Standard 

(1.5 
g/m3) 

South Coast Air Basin      

Los Angeles** 0.02 0.06 40 Metropolitan Los Angeles 0.025 4 

Orange N.D. N.D. N.D. N.D. N.D. N.D. 

Riverside 0.01 0.010 7 
Metropolitan Riverside 
County 

0.016 1 

San 
Bernardino 

0.01 0.01 7 
Central San Bernardino 
Valley 

0.010 1 

Coachella Valley      

Riverside N.D. N.D. N.D. Coachella Valley N.D. N.D. 

Bold text denotes the peak value. 

N.D. = No Data. Historical measurements and emissions profiles indicate concentrations would be well below standards. 
* Filter-based measurements for lead from March 28, 2020 to June 26, 2020 have limited availability due to the COVID-19 pandemic. 

As a result, none of the values presented here meet EPA completeness criteria except for the near-source ATSF station. 
** The maximum 3-month average design value was measured at a near-source station in Los Angeles County (Uddelholm). 
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Overview of Coachella Valley Air Quality 
In 2020, South Coast AQMD monitored air quality at three routine locations in the Riverside County portion of 

the Salton Sea Desert Air Basin (SSAB), all within the Coachella Valley. Figure 3-1 shows a map of the area and 

topography. A long-term monitoring station (Palm Springs) is located immediately downwind of the densely 

populated South Coast Air Basin (Basin). A second long-term station (Indio) is located further downwind in the 

Coachella Valley. A relatively new monitoring station has also been operational in the community of Mecca at 

the Saul Martinez Elementary School to measure PM10, with a continuous TEOM instrument and filter-based 

measurements, and hydrogen sulfide (H2S), a gas emitted naturally from the Salton Sea that causes strong 

odors at times. The Mecca station is in the southeastern Coachella Valley, a few miles from the northern shore 

of the Salton Sea. Additional continuous H2S monitoring is also conducted at the northern shore of the Salton 

Sea in a sparsely populated area.  

 

 

FIGURE 3-1 

LOCATION AND TOPOGRAPHY OF THE COACHELLA VALLEY PLANNING AREA 

(THE SAN GORGONIO PASS (AKA BANNING PASS) IS THE WEST-EAST PASS BETWEEN THE MOUNTAINS NEAR THE BANNING 

AIRPORT AIR MONITORING STATION THAT LEADS FROM THE SOUTH COAST AIR BASIN INTO THE COACHELLA VALLEY; SOUTH 

COAST AQMD AIR MONITORING STATIONS AT PALM SPRINGS, INDIO, AND MECCA ARE SHOWN WITHIN THE COACHELLA VALLEY 

BOUNDARIES) 

Current Air Quality Summary 

Federal and State standards for PM2.5, carbon monoxide (CO), and nitrogen dioxide (NO2) were not exceeded 

in the Coachella Valley in 2020, nor was the State standard for sulfates. However, the Coachella Valley 
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exceeded State and federal standards for both ozone and PM10, although most of the NAAQS PM10 

exceedances were due to high-wind exceptional events. 

In 2020, the 2015 8-hour ozone federal standard (0.070 ppm) was exceeded in the Coachella Valley on 49 days 

(13 percent of the year), while the revised 2008 (0.075 ppm) and revoked 1997 (0.08 ppm) 8-hour standards 

were exceeded on 28 and 5 days, respectively. The maximum 8-hour ozone concentration was 0.094 ppm (134, 

125 and 112 percent of the 2015, 2008 and 1997 ozone standards, respectively). The former 1979 1-hour 

federal ozone standard level (0.12 ppm) was not exceeded in the Coachella Valley in 2020, with a maximum 1-

hour concentration of 0.12 ppm. Ozone concentrations in the Coachella Valley, and the number of days 

exceeding the federal 8-hour ozone standards, are greatest in the late spring and summer months, with no 

exceedances during the winter. The Palm Springs station consistently has more days above the federal and 

State ozone standards each year than the Indio station. 

PM10 concentrations in the Coachella Valley exceeded the 24-hour PM10 NAAQS on 18 days from 2018-2020, 

with concentrations as high as 680 µg/m3 at the Mecca (Saul Martinez) monitoring station. Almost all of these 

exceedances were caused by windblown dust and sand associated with high-wind exceptional events. The 

number of exceedances recorded at individual stations ranged from two exceedances at Palm Springs to 17 

exceedances at Mecca (Saul Martinez). The Coachella Valley 2018–2020 concentration-based design value for 

24-hour PM10 is 204 µg/m3 at Mecca (Saul Martinez) after the exclusion of exceptional events with wind 

speeds exceeding 25 mph. The exceedance-based design value that is used to determine attainment is 2.0 

average estimated exceedances, which is above the PM10 NAAQS (1.0 average estimated exceedance) even 

after the exclusion of suspected exceptional events. Other exceedances at Mecca (Saul Martinez) were also 

likely caused by windblown dust and sand, but wind speeds in upwind regions do not meet the U.S. EPA criteria 

for a high-wind exceptional event40, and thus these exceedances may not be exceptional events. 

The number of days exceeding federal air quality standards at Coachella Valley air monitoring stations in 2020 

are shown in Figure 3-2, separated by air quality index category. Figure 3-3 shows the Coachella Valley 3-year 

(2018-2020) design values, as percentages of the current and revoked federal standards. 

 

40 25 mph is the wind threshold established by the U.S. EPA for which winds are strong enough to entrain undisturbed 

natural soils 
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FIGURE 3-2 

2020 EXCEEDANCES IN COACHELLA VALLEY BY AIR QUALITY INDEX (AQI) CATEGORY 

(DAYS EXCEEDING FEDERAL STANDARD BY MAXIMUM AQI RECORDED IN THE COACHELLA VALLEY. NOTE THAT SULFUR DIOXIDE IS 

NOT MONITORED AT ANY STATION IN THE COACHELLA VALLEY.) 
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FIGURE 3-3 

COACHELLA VALLEY 3-YEAR (2018–2020) DESIGN VALUES AS PERCENT OF FEDERAL STANDARD 

(PM10 FLAGGED EXCEPTIONAL EVENTS ARE EXCLUDED BUT SUPPORTING DOCUMENTATION AND U.S. EPA CONCURRENCE IS STILL 

NEEDED; NOTE THAT 100 PERCENT OF THE FEDERAL STANDARD IS NOT EXCEEDING THAT STANDARD; DARKER SHADING INDICATES 

CURRENT, MOST-STRINGENT NAAQS) 

 

Attainment/Nonattainment Designations 

The current NAAQS and CAAQS, with attainment designations for the Coachella Valley, are presented in Tables 

3-1 and 3-2, respectively.  
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TABLE 3-1 

NATIONAL AMBIENT AIR QUALITY STANDARDS (NAAQS) ATTAINMENT STATUS 

IN THE COACHELLA VALLEY 

Criteria 

Pollutant 
Averaging Time Designationa Attainment 

Dateb 

Ozone 

(O3) 

(1979) 1-Hour (0.12 ppm)c Attainment 
11/15/2007 

(attained 12/31/2013) 

(2015) 8-Hour (0.070 ppm) Nonattainment (Severe-15) 8/3/2033 

(2008) 8-Hour (0.075 ppm) Nonattainment (Severe-15) 7/20/2027 

(1997) 8-Hour (0.08 ppm) Nonattainment (Severe-15) 6/15/2024 

PM2.5d 

(2006) 24-Hour (35 µg/m3) Unclassifiable/Attainment N/A (attained) 

(2012) Annual (12.0 µg/m3) Unclassifiable/Attainment N/A (attained) 

(1997) Annual (15.0 µg/m3) Unclassifiable/Attainment N/A (attained) 

PM10e (1987) 24-hour (150 µg/m3) Nonattainment (Serious) 12/31/2006 

Lead (Pb) 
(2008) 3-Months Rolling 

(0.15 µg/m3) 
Unclassifiable/Attainment 

Unclassifiable/ 

Attainment 

CO 
(1971) 1-Hour (35 ppm) Unclassifiable/Attainment N/A (attained) 

(1971) 8-Hour (9 ppm) Unclassifiable/Attainment N/A (attained) 

NO2
f 

(2010) 1-Hour (100 ppb) Unclassifiable/Attainment N/A (attained) 

(1971) Annual (0.053 ppm) Unclassifiable/Attainment N/A (attained) 

SO2
g 

(2010) 1-Hour (75 ppb) Unclassifiable/Attainment N/A (attained) 

(1971) 24-Hour (0.14 ppm) 

(1971) Annual (0.03 ppm) 
Unclassifiable/Attainment 

Unclassifiable/ 

Attainment 

a) U.S. EPA often only declares Nonattainment areas; everywhere else is listed as Unclassifiable/Attainment or Unclassifiable. 

b) A design value below the NAAQS for data through the full year or smog season prior to the attainment date is typically required for 

an attainment demonstration. 

c) The 1979 1-hour ozone NAAQS (0.12 ppm) was revoked, effective 6/15/2005. The Southeast Desert Modified Air Quality 

Management Area, including the Coachella Valley, had not timely attained this standard by the 11/15/2007 “severe-17” deadline, 

based on 2005-2007 data. On 8/25/2014, U.S. EPA proposed a clean data finding based on 2011-2013 data and a determination of 

attainment for the former 1-hour ozone NAAQS for the Southeast Desert nonattainment area; this rule was finalized by U.S. EPA 

on 4/15/2015, effective 5/15/2015, and included preliminary 2014 data. 

d) The annual PM2.5 standard was revised on 1/15/2013, effective 3/18/2013, from 15 to 12 µg/m3. 

e) The annual PM10 standard was revoked, effective 12/18/2006; the 24-hour PM10 NAAQS attainment deadline was 12/31/2006. 

The Coachella Valley Attainment Redesignation Request and PM10 Maintenance Plan was postponed by U.S. EPA pending 

additional monitoring and analysis in the southeastern Coachella Valley. 

f) New 1-hour NO2 NAAQS became effective 8/2/2010, and attainment designation was effective 1/20/2012. 

g) The 1971 Annual and 24-hour SO2 NAAQS were revoked, effective 8/23/2010.  
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TABLE 3-2 

CALIFORNIA AMBIENT AIR QUALITY STANDARDS (CAAQS) ATTAINMENT STATUS 

IN THE COACHELLA VALLEY 

Pollutant 
Averaging Time 

and Levelb 

Designationa 

Coachella Valley 

Ozone 

(O3) 

1-Hour (0.09 ppm)c Nonattainment 

8-Hour (0.070 ppm)d Nonattainment 

PM2.5 Annual (12.0 µg/m3) Attainment 

PM10 24-Hour (50 µg/m3) Nonattainment 

Annual (20 µg/m3) Nonattainment 

Lead (Pb) 30-Day Average 

(1.5 µg/m3) 
Attainment 

CO 1-Hour (20 ppm) Attainment 

8-Hour (9.0 ppm) Attainment 

NO2 
1-Hour (0.18 ppm) Attainment 

Annual (0.030 ppm) Attainment 

SO2 
1-Hour (0.25 ppm) Attainment 

24-Hour (0.04 ppm) Attainment 

Sulfates 24-Hour (25 µg/m3) Attainment 

H2Sc 1-Hour (0.03 ppm) Unclassifiedc 

a) CA State designations shown were updated by CARB in July 2019, based on the 2016-2018 3-year period; stated designations are 

based on a 3-year data period after consideration of outliers and exceptional events. [Source: 

http://www.arb.ca.gov/desig/statedesig.htm#current] 

b) CA State standards, or CAAQS, for ozone, CO, SO2, NO2, PM10 and PM2.5 are values not to be exceeded; lead, sulfates, and H2S 

standards are values not to be equaled or exceeded. CAAQS are listed in the Table of Standards in Section 70200 of Title 17 of the 

California Code of Regulations. 

c) South Coast AQMD began monitoring H2S in the southeastern Coachella Valley in November 2013 due to odor events related to 

the Salton Sea; this area has not yet been classified, but nonattainment is anticipated for the H2S CAAQS in at least part of the 

Coachella Valley. 

 

 

http://www.arb.ca.gov/desig/statedesig.htm#current
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Pollutant-Specific Air Quality Summary 

Ozone (O3) 

Ozone in the Coachella Valley is both directly transported from the Basin and formed photochemically from 

precursors emitted upwind. Ozone precursors are emitted in greatest quantities in the coastal and central Los 

Angeles County areas of the Basin. Prevailing sea breezes in the Basin causes polluted air to be transported 

inland. As the air is being transported inland, ozone is formed, with peak concentrations occurring in the inland 

valleys of the Basin, extending from eastern San Fernando Valley through the San Gabriel Valley into the 

Riverside-San Bernardino area and the adjacent mountains. As the air is transported still further inland into 

the Coachella Valley, through the San Gorgonio Pass, ozone concentrations typically decrease due to dilution, 

although ozone standards can still be exceeded. 

Ozone is measured continuously at two locations in the Coachella Valley at the Palm Springs and Indio air 

monitoring stations. In 2020, the 2015 8-hour ozone federal standard (0.070 ppm) was exceeded in the 

Coachella Valley on 61 days (17 percent of the year), while the previous 2008 (0.075 ppm) and 1997 (0.08 ppm) 

8-hour standards were exceeded on 37 and 5 days, respectively. The maximum 8-hour ozone concentration 

was 0.094 ppm (134, 125 and 112 percent of the level of the 2015, 2008 and 1997 ozone standards, 

respectively). The former 1979 1-hour federal ozone standard level (0.12 ppm) was not exceeded in the 

Coachella Valley in 2020 with a maximum 1-hour concentration of 0.119 ppm. Ozone concentrations in the 

Coachella Valley, and the number of days exceeding the federal ozone standards, are greatest in the late spring 

and summer months, with no exceedances during the winter. 

The 8-hour ozone design value for the Coachella Valley for the 3-year period of 2018–2020 was 0.088 ppm 

(126, 117, and 104 percent of the 2015, 2008, and 1997 ozone 8-hour NAAQS, respectively). The 1-hour ozone 

design value was 0.106 ppm, which is 85 percent of the former 1979 1-hour ozone NAAQS. While the Coachella 

Valley remains in attainment of the former 1-hour federal standard, the 8-hour NAAQS are still violated. The 

Palm Springs station had higher ozone design values and significantly more days with ozone concentrations 

above standards than the Indio station. 

The 1-hour and 8-hour State ozone standards were exceeded on 9 days and 53 days, respectively, in the 

Coachella Valley in 2020. The 1-hour ozone health advisory level (≥ 0.15 ppm) has not been exceeded in the 

Coachella Valley area since 1998. No 1-hour Stage 1 episode levels (≥ 0.20 ppm) have been recorded in the 

Coachella Valley area since 1988. 

Figure 3-4 shows the trend of the annual number of days exceeding federal and State ozone standards at 

Coachella Valley monitoring sites from 1990–2020. Figure 3-5 shows the 3-year ozone design value trends from 

1990 through 2020 (labeled as the end year of each 3-year design value period). While ozone concentrations 

have decreased significantly in the Coachella Valley over the past two decades, additional measures are needed 

to achieve the 8-hour ozone standards. 
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FIGURE 3-4 

NUMBER OF DAYS EXCEEDING FEDERAL AND STATE OZONE STANDARDS 

IN THE COACHELLA VALLEY, 1990–2020 

(THE 2015 8-HOUR FEDERAL STANDARD IS THE CURRENT OZONE NAAQS, BUT COMMITMENTS REMAIN TOWARD TIMELY 

ATTAINMENT OF THE FORMER FEDERAL STANDARDS; THE COACHELLA VALLEY HAS ATTAINED THE FORMER 1979 FEDERAL 1-HOUR 

OZONE STANDARD.) 



Chapter 3:  Air Quality in the Coachella Valley 

II-3-9 

 

 

FIGURE 3-5 

COACHELLA VALLEY FEDERAL 8-HOUR AND 1-HOUR OZONE 3-YEAR DESIGN VALUE TRENDS, 1990–2020 

(DASHED LINES INDICATE THE CURRENT 2015, REVISED 2008, AND REVOKED 1997 8-HOUR NAAQS AND THE REVOKED 1979 1-

HOUR OZONE NAAQS (ATTAINED); YEAR PLOTTED IS THE END YEAR OF THE 3-YEAR DESIGN VALUE PERIOD) 

 

Ozone and Ozone Precursor Transport 

Atmospheric ozone in the Coachella Valley is both directly transported from the Basin and formed 

photochemically from precursors emitted upwind and within the Coachella Valley. Pollutant transport from 

the South Coast Air Basin to the Salton Sea Air Basin occurs through the San Gorgonio Pass (sometimes referred 

to as the Banning Pass) to the Coachella Valley.41 The transport pathway to the Coachella Valley has been well 

documented and studied in the past. An experiment in the early 1970s concluded that the South Coast Air 

Basin was the source of the observed high ozone levels in the Coachella Valley.42 Transport from Anaheim to 

 

41 Keith, R.W. (1980). A Climatological Air Quality Profile: California’s South Coast Air Basin. Staff Report, South Coast Air 

Quality Management District. 

42 Kauper, E.K. (1971). Coachella Valley Air Quality Study. Final Report, Pollution Res. & Control Corp., Riverside County 

Contract & U.S. Public Health Service Grant No. 69-A-0610 RI. 
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Palm Springs was directly identified with an inert sulfur hexafluoride tracer release.43 A comprehensive study 

of transport from the South Coast Air Basin to the Salton Sea Air Basin also confirmed the ozone transport 

pathway to the Coachella Valley.44 

Ozone pollutant transport to the Coachella Valley can be demonstrated by examining averaged ozone 

concentrations by time of day for various stations along the transport corridor from Los Angeles County into 

Riverside County and into the Coachella Valley. Figure 3-6 shows the diurnal distribution of averaged 1-hour 

ozone concentrations for the May-October smog season, by hour, for the 2018–2020 period. The four sites 

shown represent a Coachella Valley transport route starting at Central Los Angeles as the main emissions 

source region and passing through Riverside-Rubidoux and Banning and finally through the San Gorgonio Pass 

to Palm Springs in the Coachella Valley. Near the source regions, ozone typically peaks just after mid-day during 

the peak of incoming solar radiation and therefore the peak of ozone production. Peak ozone concentrations 

near the emissions source region are not as high as those further downwind, due to the photochemical reaction 

time needed for ozone to form from precursor gases. Downwind of the source region, ozone peaks occur later 

in the day and at generally higher concentrations as ozone and ozone precursors are transported downwind 

and photochemical reactions continue. At Palm Springs, ozone concentration peaks occur in the late afternoon 

or early evening. If this peak were predominately generated from local emissions, it would be occurring closer 

to near mid-day, as observed in the major source areas of the South Coast Air Basin, and not in the late 

afternoon or early evening, as observed at Palm Springs. 

 

 

 

43 Drivas, P.J., and F.H. Shair. (1974). A Tracer Study of Pollutant Transport in the Los Angeles Area. Atmos. Environ. 8, 

1155-1163. 

44 Smith, T.B., et al. (1983). The Impact of Transport from the South Coast Air Basin on Ozone Levels in the Southeast 

Desert Air Basin. CARB Research Library Report No. ARB-R-83-183. CARB Contract to MRI/Caltech. 

[http://www.arb.ca.gov/research/single-project.php?row_id=64953] 

http://www.arb.ca.gov/research/single-project.php?row_id=64953
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FIGURE 3-6 

DIURNAL PROFILE OF 3-YEAR (2018–2020) HOURLY OZONE CONCENTRATIONS 

ALONG THE TRANSPORT ROUTE INTO THE COACHELLA VALLEY 

(HOURS IN PACIFIC STANDARD TIME (PST); AVERAGED FOR THE MAY-OCTOBER OZONE SEASON BY HOUR) 

 

Palm Springs also exhibits higher morning ozone concentrations compared to morning concentrations at Basin 

stations closer to the main emissions source areas (i.e., Los Angeles and Rubidoux). These stations have more 

local NOx emissions (mostly from mobile sources) that help scavenge45 the ozone after dark when ozone 

photochemistry ceases. The Coachella Valley has limited local NOx emissions to help scavenge the ozone at 

night. This elevated overnight ozone contributes to an early morning start to the daily ozone increase in 

Coachella Valley, starting after sunrise (5-6 AM PST), with the ample sunlight and strong overnight temperature 

inversions in the desert. Ozone concentrations observed on high ozone days in the Coachella Valley can reach 

an initial peak before noon and then drop slightly with increased mixing in the early afternoon, before climbing 

to the daily peak, typically between 4 and 6 p.m., as the typical onshore flow reaches the Coachella Valley 

through the San Gorgonio Pass, transporting new ozone from the South Coast Air Basin. 

Fine Particulate Matter (PM2.5) 

South Coast AQMD began PM2.5 monitoring in both the Coachella Valley and the Basin in 1999. Two long-

term, routine stations (Palm Springs and Indio) measure PM2.5 with 24-hour filter-based FRM measurements 

every third day, as required by U.S. EPA monitoring regulations. Another routine station in the Joshua Tree 

National Park measures PM2.5 with a continuous BAM monitor, which is maintained by the National Park 

Service. PM2.5 has remained relatively low, especially when compared to the South Coast Air Basin, due to 

 

45 Freshly emitted NOx includes NO, which destroys ozone through a fast reaction colloquially termed ‘scavenging.’ 
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fewer combustion-related emissions sources and less secondary aerosol formation. There is also typically 

increased vertical mixing and horizontal dispersion in the desert areas. For the 2018-2020 period, the Coachella 

Valley PM2.5 24-hour design value (17 µg/m3) was 48 percent of the 24-hour NAAQS (35 µg/m3) and the annual 

average design value (8.0 µg/m3) was 66 percent of the current (2012) annual NAAQS (12.0 µg/m3). 

Figure 3-7 shows the trend of 3-year design values for annual average and 24-hour PM2.5 from 2001 through 

2020. The stations in the Coachella Valley have not violated the 3-year design value form of the current 

standards since monitoring began. The annual average for the first year of measurements (1999) was just 

slightly above the level of the current federal standard, as shown in Figure 3-8.  

There are occasional exceedances of the 24-hour PM2.5 standard in the Coachella Valley, due to the PM2.5 

portion of windblown dust during very high PM10 events caused by high winds. Even though the PM2.5 

standard can be exceeded during these exceptional events, the PM2.5 mass is a very small fraction of the total 

PM10 mass. These events are extreme and can be flagged as exceptional events, but they do not occur 

frequently enough to violate the 98th percentile form of the 24-hour PM2.5 standard. 

The 2020 Coachella Valley maximum 24-hour average and the highest annual average concentrations (20.2 

µg/m3 and 8.4 µg/m3, respectively, both at Indio) were 57 percent and 70 percent of the current federal 24-

hour and annual standards. The annual PM2.5 State standard (12.0 µg/m3), which is the same level as the 

federal annual standard, but with different rounding requirements, was also not exceeded in the Coachella 

Valley. 

 

 

FIGURE 3-7 

COACHELLA VALLEY 24-HOUR AND ANNUAL AVERAGE PM2.5 DESIGN VALUES, 2001–2020 
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FIGURE 3-8 

COACHELLA VALLEY TREND OF ANNUAL AVERAGE PM10 AND PM2.5, 1990–2020 

 

Particulate Matter (PM10) 

PM10 is measured daily at both Indio and Palm Springs by supplementing the (primary) 1-in-3-day Federal 

Reference Method (FRM) filter sampling at Indio and the 1-in-6-day FRM sampling at Palm Springs with 

continuous hourly Federal Equivalent Method (FEM) measurements at both stations. In addition, a third station 

has been operational in the community of Mecca in the southeastern Coachella Valley since 2013, measuring 

PM10 with a real-time FEM sampler and 1-in-6 day FRM sampler. This monitoring was started at the request 

of U.S. EPA Region 9 to help evaluate windblown dust in that portion of the Coachella Valley, which is 

potentially impacted by high-wind natural events, agricultural activities, and fugitive dust from the exposed 

shoreline of the receding Salton Sea. 

Although exceedances of the ozone standard in the Coachella Valley area are primarily due to the transport of 

ozone and its precursors from the densely populated areas of the upwind Basin to the west, PM10 in the 

Coachella Valley is largely due to locally generated sources of fugitive dust (e.g., construction activities, re-

entrained dust from paved and unpaved road travel, and natural wind-blown sources). The Coachella Valley is 

subject to frequent high winds that generate wind-blown sand and dust, leading to high episodic PM10 
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concentrations, especially from disturbed soil and natural desert blowsand46 areas. PM10 is the only pollutant 

that frequently reaches higher concentrations in the Coachella Valley compared to the Basin. All days in recent 

years that exceeded the 24-hour PM10 NAAQS at the Indio, Palm Springs, or Mecca stations would not have 

exceeded that standard except for the contribution of windblown dust and sand due to strong winds in the 

upwind source area. However, not all events would qualify as an exceptional event based on U.S. EPA guidance.  

On some of the Coachella Valley’s high PM10 days, long-range transport of wind-generated dust and sand 

occurs with relatively light winds in the Coachella Valley, when entrained dust from desert thunderstorm 

outflows is transported to the Coachella Valley from the desert areas of southeastern California, Arizona, 

Nevada or northern Mexico. These events are typically seen in the summer months with southeasterly flows 

and thunderstorm activity related to the North American Monsoon.47 In the more extreme cases seen in the 

southwestern U.S. deserts, a deep wall of dust entrained by thunderstorm downdraft and outflow can advance 

long distances from the origin, creating dust storms that are often referred to as haboobs. 

On other high PM10 days, local windblown dust and sand is generated from strong winds in the Coachella 

Valley. Air forced through the San Gorgonio Pass (also referred to as Banning Pass) can create strong 

northwesterly winds along the centerline of the Coachella Valley. This wind forcing is often related to a marine 

air mass with a deep marine layer and strong westerly onshore (sea-breeze) flows in the South Coast Air Basin 

pushing through the San Gorgonio Pass. On other days, storm systems with frontal passages create strong 

winds through the San Gorgonio Pass and Coachella Valley. Hourly averaged winds measured near Cathedral 

City, in the Whitewater River Wash near the centerline of the Coachella Valley, typically exceeded 25 mph for 

at least one hour on approximately one third of the days in each year. 

From 2018 to 2020, 18 24-hour PM10 exceedances at the monitors in Indio, Palm Springs, or Mecca were 

recorded, all due to high winds. These measurements are summarized in Table 3-3. Concentrations impacted 

by wind speed in excess of 25 miles per hour is one of the criteria that U.S. EPA uses to determine if an 

exceptional event was caused by high winds, and thus exceptional event demonstrations for these events 

would likely be concurred upon by U.S. EPA with additional supporting information. These “suspected” 

exceptional events were identified as days when the daily maximum of the five-minute average wind speed 

measured at Palm Springs Regional Airport or Jacqueline Cochran Regional Airport exceeded 25 miles per hour. 

Only two exceedances of the 24-hour PM10 NAAQS did not meet the wind speed criteria, however, they were 

also likely caused by high winds.  

The 2018-2020 events in the Coachella Valley meeting the 25 mile per hour criteria have been flagged in the 

U.S. EPA Air Quality System (AQS) database as high-wind exceptional events, in accordance with the U.S. EPA 

Exceptional Events Rule. South Coast AQMD does not plan to submit exceptional event demonstrations to U.S. 

EPA for these events as their removal does not result in an attaining design value and thus are not regulatory 

 

46 The blowsand process is a natural sand migration caused by the action of winds on the vast areas of sand in the 

Coachella Valley. The sand is supplied by weather erosion of the surrounding mountains and foothills. Although the sand 

migration is somewhat disrupted by urban growth in the Valley, the overall region of blowsand activity encompasses 

approximately 130 square miles, extending from near Cabazon in the San Gorgonio Pass to the Salton Sea. 

47 Adams, D.K., and A.C. Comrie. (1997). The North American Monsoon. Bull. Amer. Meteor. Soc., 78, 2197-2213. 

[https://journals.ametsoc.org/view/journals/bams/78/10/1520-0477_1997_078_2197_tnam_2_0_co_2.xml]  

    National Weather Service Climate Prediction Center. (2004). The North American Monsoon. Reports to the Nation on 

our Changing Planet. NOAA/National Weather Service. [https://www.cpc.ncep.noaa.gov/products/outreach/Report-

to-the-Nation-Monsoon_aug04.pdf]  

https://journals.ametsoc.org/view/journals/bams/78/10/1520-0477_1997_078_2197_tnam_2_0_co_2.xml
https://www.cpc.ncep.noaa.gov/products/outreach/Report-to-the-Nation-Monsoon_aug04.pdf
https://www.cpc.ncep.noaa.gov/products/outreach/Report-to-the-Nation-Monsoon_aug04.pdf
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significant. After excluding days with wind speeds exceeding 25 miles per hour in the Coachella Valley, the 

federal 24-hour and former annual PM10 standards were exceeded at the Mecca monitors but not at Indio or 

Palm Springs monitors in the period from 2018 to 2020. The fourth highest in three-year 24-hour PM10 

concentration-based design value at Mecca (204 µg/m3) was 132% of the current 24-hour federal PM10 

standard.  
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TABLE 3-3 

HIGH-WIND EXCEPTIONAL EVENT DAYS IN THE COACHELLA VALLEY FROM 2018 THROUGH 2020 

Date Indio 
(2) 

(µg/m3) 

Indio 
(3) 

(µg/m3) 

Mecca 
(1) 

(µg/m3) 

Mecca 
(3) 

(µg/m3) 

Palm Springs 
(2)  

(µg/m3) 

Palm Springs 
(3) 

 (µg/m3) 

Event 
Description 

2/11/2018 ND 108 ND 191 ND 78 High winds 

2/19/2018 51 56 ND 264 17 21 
Wind speed 

> 25 mph 

4/12/2018 ND 120 ND 194 ND 45 High winds 

4/16/2018 ND 259 ND 179 ND 43 
Wind speed 

> 25 mph 

4/29/2018 57 58 ND 170 ND 31 High winds 

7/9/2018 ND 335 ND 274 ND 421 
Wind speed 

> 25 mph 

7/10/2018 149 146 ND 109 ND 173 High winds 

10/30/2019 71 80 204 232 27 31 High winds 

1/29/2020 ND 59 ND 173 ND 21 
Wind speed 

> 25 mph 

5/12/2020 ND 29 ND 298 ND 19 
Wind speed 

> 25 mph 

5/13/2020 ND 30 ND 181 ND 17 
Wind speed 

> 25 mph 

5/19/2020 ND 25 ND 220 ND 12 
Wind speed 

> 25 mph 

5/22/2020 ND 29 ND 259 ND 21 
Wind speed 

> 25 mph 

6/5/2020 ND 141 ND 680 ND 33 
Wind speed 

> 25 mph 

6/6/2020 ND 50 ND 289 ND 16 
Wind speed 

> 25 mph 

6/7/2020 ND 40 ND 207 ND 24 
Wind speed 

> 25 mph 

10/26/2020 ND 103 ND 239 ND ND 
Wind speed 

> 25 mph 

11/7/2020 ND 102 ND 218 ND ND 
Wind speed 

> 25 mph 
        ND = No Data 

Bold text indicates concentrations in excess of the PM10 NAAQS. 

Monitor POC numbers are shown in parenthesis in the table header. 

The POC 3 monitors were measurement with continuous FEM Tapered Element Oscillating Microbalance (TEOM) instruments.   



Chapter 3:  Air Quality in the Coachella Valley 

II-3-17 

When considering the form of the federal PM10 standards, and after excluding the flagged high-wind 

exceptional events, the 3-year (2018–2020) concentration-based design values for the Coachella Valley are 204 

µg/m3 for the 24-hour average and 38 µg/m3 for the annual average (former standard). These are 132 and 76 

percent of the 24-hour and former annual PM10 federal standards, respectively. The 24-hour average 

concentration-based design value is 408 percent of the California State 24-hour (50 µg/m3) PM10 standard and 

the 2018–2020 high state PM10 annual designation value (39 µg/m3) is 195 percent of the state annual average 

PM10 standard (20 µg/m3). Figure 3-8 (in the previous section) shows the trend of the annual average PM10 

concentrations in the Coachella Valley for the station showing the highest PM10 measurements from 1990 

through 2020, along with the annual PM2.5 trend. 

Carbon Monoxide (CO) 

Carbon monoxide was measured at one Coachella Valley air monitoring station (Palm Springs) in 2020. Neither 

the federal nor State standards were exceeded. The maximum 8-hour average CO concentration recorded in 

2020 (0.5 ppm) was less than 6 percent of both the federal (9 ppm) and State (9.0 ppm) 8-hour standards. The 

maximum 1-hour CO concentration (0.8 ppm) was 2 percent of the federal (35 ppm) and 4 percent of the State 

(20 ppm) 1-hour CO standards. Historical carbon monoxide air quality data show that the Coachella Valley area 

has not exceeded the federal CO standards in over three decades. 

For the 3-year period from 2018–2020, the 1-hour and 8-hour design values were 0.8 ppm and 0.5 ppm, 2 and 

6 percent, respectively, of the federal standards (4 percent of the State 1-hour standard and 6 percent of the 

State 8-hour standard). 

Nitrogen Dioxide (NO2) 

Nitrogen dioxide was measured at one station (Palm Springs) in the Coachella Valley in 2020. The maximum 1-

hour average NO2 concentration (47.4 ppb) was 47 percent of the 2010 federal 1-hour standard (100 ppb) and 

26 percent of the State 1-hour standard (180 ppb). The maximum annual average NO2 concentration (0.0066 

ppm) was approximately 12 percent of the federal annual standard (0.0534 ppm) and 22 percent of the State 

annual standard (0.030 ppm). 

For the 3-year period from 2018–2020, the NO2 design values for the Coachella Valley were 34 ppb for the 1-

hour average and 0.007 ppm for the annual average, 34 percent and 13 percent of those NAAQS, respectively. 

Sulfur Dioxide (SO2) 

Sulfur dioxide was not measured in the Coachella Valley in 2020. Historic analyses have shown SO2 

concentrations to be well below the State and federal standards, and there are no significant emissions sources 

of SO2 in the Coachella Valley. 

Sulfates (SO4
2-) 

Sulfates, from FRM PM10 filters, were measured at two stations (Palm Springs and Indio) in the Coachella 

Valley in 2020. The 2020 maximum 24-hour average sulfate concentration was 2.7 µg/m3 and the 3-year 

maximum State designation value was 4 µg/m3 (16 percent of the 25 µg/m3 State standard of sulfates).  
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Lead (Pb) 

Lead concentrations were not measured in the Coachella Valley in 2020. Historic analyses have shown 

concentrations to be less than the State and federal standards and no major sources of lead emissions are 

located in the Coachella Valley. 

Hydrogen Sulfide (H2S) 

South Coast AQMD started measuring H2S near the Salton Sea at two locations in November 2013, in order to 

better understand odor events related to the Salton Sea and to better inform the community about these 

events. One of the H2S monitoring stations is located on Torres-Martinez tribal land that is close to the shore, 

in a sparsely populated area. The second monitor is located at the South Coast AQMD Mecca air monitoring 

station site (Saul Martinez Elementary School), a more populated community approximately four miles north 

of the Salton Sea. 

A significant H2S odor event occurred in September 2012, bringing sulfur or rotten-egg odors and widespread 

attention to this issue of H2S odors from the Salton Sea. This event affected people in communities throughout 

the Coachella Valley, across many areas of the South Coast Air Basin, and into portions of the Mojave Desert 

Air Basin to the north. Over 235 complaints were registered with South Coast AQMD during this event, from 

as far west as the San Fernando Valley in Los Angeles County. 

The H2S produced in the Salton Sea is a product of anaerobic organic decay that is particularly active in the 

summer months, especially at the bottom of the shallow Sea with the abundant desert sunlight and heat. The 

2012 event occurred during a period of moist southeasterly “monsoonal” flows in desert areas of southeastern 

California, along with desert thunderstorms. Strong outflow winds from thunderstorms to the south crossed 

the Salton Sea, causing mixing in the water layers that released and transported significant amounts of H2S gas 

and the associated odors. 

While strong events like that of September 2012 are uncommon, less extreme releases of H2S can frequently 

cause odors in areas close to the Salton Sea. These events are more prevalent during the hot summer months, 

especially when the southeasterly “monsoonal” flow events occur, but they sometimes occur at other times 

of the year. Elevated H2S concentrations are typically measured near the Salton Sea during wind shifts that 

bring flows from the south or east directions. These shifts occur most often in the early morning or the late 

afternoon/early evening hours in this area. The Salton Sea’s receding shorelines and shallower waters may 

affect the number or severity of these odor events in the future. 

While there is no federal standard for H2S, the State of California has set a standard of 30 parts per billion 

(ppb), averaged over one hour as a level not to be reached or exceeded. The State standard was adopted in 

1969, based on the thresholds for annoyance and unpleasant odors, with the purpose of decreasing odor 

annoyances.48 Humans can detect H2S odors at extremely low concentrations, down to a few ppb. Above the 

State standard, most individuals can smell the offensive odor and many may experience temporary symptoms 

such as headaches and nausea due to unpleasant odors. The CAAQS for H2S was reviewed in 1984 and retained. 

Figure 3-9 shows annual totals of days with at least one hour that exceeded the 1-hour state H2S standard at 

near-shore (Torres-Martinez) and Mecca stations from 2014 to 2020. During this period, H2S concentrations at 

the Torres-Martinez site near the Salton Sea shoreline exceeded the 1-hour state standard an average of 38.3 

 

48 https://ww2.arb.ca.gov/resources/hydrogen-sulfide-and-health  

https://ww2.arb.ca.gov/resources/hydrogen-sulfide-and-health
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days per year, with a range of 22 to 68 days. Of the 268 exceeding days during this period, 121 days (45%) had 

H2S exceedances that lasted longer than one hour (2-20 hours). Most exceedances occurred during summer 

months (June – September), with exceedances peaking in either August or September each year.  

Further north from the Salton Sea in Mecca, H2S concentrations exceeded the state standard an average of 6.6 

days per year from 2014-2020, with a range of 2 to 14 exceeding days. Multi-hour (2-7 hours) exceedances 

were recorded on half of the 46 exceeding days from 2014-2020. Nearly all exceedances recorded at Mecca 

occurred during summer months and most frequently occurred in August or September.  

 

 

FIGURE 3-9 

NUMBER OF DAYS IN EACH YEAR WITH 1-HOUR HYDROGEN SULFIDE CONCENTRATIONS (H2S) OVER THE 

STATE STANDARD AT COACHELLA VALLEY MONITORING STATIONS, 2014-2020 

 

Attachments 1 through 7 contain air quality indicators endorsed by the California Air Resources Board on July 

8, 1993, to report progress towards attaining the state ambient air quality standards49.   

 

49 https://ww2.arb.ca.gov/sites/default/files/classic/research/apr/past/93-49.pdf  

https://ww2.arb.ca.gov/sites/default/files/classic/research/apr/past/93-49.pdf
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ATTACHMENT 1  

2018-2020 NO2 1-HOUR DESIGNATION VALUES AT SOUTH COAST AIR BASIN 

Site Name 

EPA Air Quality 

System Site ID 

Designation 

Values 

Valid Expected 

Peak Day 

Concentrations 

Los Angeles County    

Azusa  06-037-0002 70 70 

Compton      06-037-1302 70 70 

Glendora                        06-037-0016 50 50 

Long Beach- Webster       06-037-4006     

Route 710 Near Road           06-037-4008 100 100 

Long Beach-Signal Hill 06-037-4009 70 70 

Central Los Angeles       06-037-1103 70 70 

Los Angeles-Westchester  06-037-5005 60 60 

North Hollywood 06-037-4010 60 60 

Pasadena 06-037-2005 60 60 

Pico Rivera 06-037-1602 70 70 

Pomona                                   06-037-1701 70 70 

Reseda                                   06-037-1201 60 60 

Santa Clarita                            06-037-6012 40 40 

West Los Angeles 06-037-0113 50 50 

Orange County            

I-5 Near-Road         06-059-0008 60 60 

Anaheim     06-059-0007 60 60 

La Habra                                 06-059-5001 60 60 

Riverside County        

Banning  06-065-0012 50 50 

Lake Elsinore  06-065-9001 40 40 

Mira Loma Van Buren                      06-065-8005 60 60 

Riverside-Rubidoux                       06-065-8001 60 60 

San Bernardino County    

Fontana                 06-071-2002 70 70 

Ontario I-10 Near-Road 06-071-0026 90 90 

Ontario-Route 60 Near Road               06-071-0027 90 90 

San Bernardino        06-071-9004 60 60 

Upland                                   06-071-1004 60 60 
State NO2 1-hour standard is 180 ppb.  
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ATTACHMENT 2  

2018-2020 NITROGEN DIOXIDE (NO2) ANNUAL DESIGNATION VALUES (DV) AND ANNUAL DATA 

REPRESENTATIVENESS  

Site Name 
EPA Air Quality 
System Site ID 

Designation 
values 2018 2019 2020 

Los Angeles County 
     

Azusa                                    06-037-0002 14 Y Y Y 

Compton    06-037-1302 15 Y Y Y 

Glendora                   06-037-0016 9 Y Y Y 

Long Beach Webster       06-037-4006 17 Y Y Y 

Route 710 Near Road           06-037-4008 23 Y Y Y 

Long Beach-Signal Hill 06-037-4009 12     Y 

Central Los Angeles          06-037-1103 18 Y N N 

Los Angeles-Westchester     06-037-5005 9 N Y Y 

North Hollywood 06-037-4010 14     Y 

Pasadena               06-037-2005 14 Y Y Y 

Pico Rivera       06-037-1602 18 Y Y Y 

Pomona                                   06-037-1701 19 Y Y Y 

Reseda                                   06-037-1201 12 Y Y Y 

Santa Clarita                            06-037-6012 10 Y Y Y 

West Los Angeles    06-037-0113 12 N Y Y 

Orange County      

I-5 Near Road        06-059-0008 20 Y Y Y 

Anaheim                 06-059-0007 13 Y Y Y 

La Habra                                 06-059-5001 13 Y Y Y 

Riverside County      

Banning       06-065-0012 8 Y Y Y 

Lake Elsinore         06-065-9001 8 Y Y Y 

Mira Loma Van Buren                      06-065-8005 13 Y Y Y 

Riverside-Rubidoux                       06-065-8001 14 Y Y Y 

San Bernardino County      

Fontana          06-071-2002 18 Y Y Y 

Ontario I-10 Near-Road 06-071-0026 28 Y Y Y 

Ontario-Route 60 Near Road               06-071-0027 30 Y Y Y 

San Bernardino           06-071-9004 15 Y Y Y 

Upland                                   06-071-1004 14 Y N Y 
State Annual NO2 Standard (Arithmetic Mean) is 30 ppb.  

Data impacted by exceptional or unusual concentration event removed from consideration.  
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ATTACHMENT 3  

2018-2020 CO STATE 1-HOUR DESIGNATIONS DATA 

County  Site Name  Site ID Year  State 1-Hour  
Designation Value, ppm  

Expected Peak 
Day 

Concentrations 1-
hour, ppm  

San Bernardino  Fontana 2266  2020  2  2  
San Bernardino  Ontario I-10 Near-Road 3820  2020  1  2  
San Bernardino  San Bernardino 2221  2020  2  2  
San Bernardino  Upland  2485  2020  2  2  

Riverside  Lake Elsinore 2943  2020  1  1  
Riverside  Mira Loma Van Buren  3702  2020  2  2  
Riverside  Riverside-Rubidoux  2596  2020  2  2  

Orange  I-5 Near Road 3809  2020  3  3  
Orange  Anaheim 3674  2020  2  2  

Orange  La Habra  2249  2020  3  3  
Orange  Mission Viejo 3265  2020  1  1  

Los Angeles  Azusa  2484  2020  2  2  

Los Angeles  Compton 3743  2020  4  4  
Los Angeles  Glendora 2849  2020  1  1  
Los Angeles  Central Los Angeles 2899  2020  2  2  

Los Angeles  Los Angeles-Westchester 3683  2020  2  2  
Los Angeles  Pasadena 2160  2020  2  2  
Los Angeles  Pico Rivera 3693  2020  2  2  

Los Angeles  Pomona  2898  2020  2  2  
Los Angeles  Reseda  2420  2020  3  3  

Los Angeles  Santa Clarita  3502  2020  1  1  
Los Angeles  West Los Angeles 2494  2020  2  2  

Data impacted by exceptional or unusual concentration event removed from consideration.  
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ATTACHMENT 4  

2018-2020 CO STATE 8-HOUR DESIGNATIONS DATA 

County  Site Name  
Site 
ID  

EPA Air 
Quality 

System ID  Year  
State 8-Hour  

Designation Value, ppm  

Expected Peak 
Day 

Concentrations 
8-Hour, ppm  

Los Angeles  Azusa  2484  060370002  2020  1.2  1.2  
Los Angeles  Compton 3743  060371302  2020  3.2  3.2  
Los Angeles  Glendora 2849  060370016  2020  0.9  1.0  
Los Angeles  Central Los Angeles 2899  060371103  2020  1.7  1.7  
Los Angeles  Los Angeles-Westchester 3683  060375005  2020  1.5  1.5  
Los Angeles  Pasadena 2160  060372005  2020  1.4  1.4  
Los Angeles  Pico Rivera 3693  060371602  2020  1.7  1.7  

Los Angeles  Pomona  2898  060371701  2020  1.3  1.3  
Los Angeles  Reseda  2420  060371201  2020  2.1  2.1  

Los Angeles  Santa Clarita  3502  060376012  2020  0.7  0.7  
Los Angeles  West Los Angeles 2494  060370113  2020  1.2  1.2  

Orange  I-5 Near Road 3809  060590008  2020  1.8  1.8  
Orange  Anaheim 3674  060590007  2020  1.7  1.7  
Orange  La Habra  2249  060595001  2020  1.4  1.4  

Orange  Mission Viejo 3265  060592022  2020  0.8  0.8  
Riverside Lake Elsinore 2943 060659001 2020 0.7 0.7 
Riverside Mira Loma Van Buren 3702 060658005 2020 1.5 1.6 

Riverside Riverside-Rubidoux 2596 060658001 2020 1.4 1.5 
San Bernardino Fontana 2266 060712002 2020 1.2 1.2 

San Bernardino Ontario I-10 Near-Road 3820 060710026 2020 1.2 1.2 
San Bernardino San Bernardino 2221 060719004 2020 1.4 1.5 
San Bernardino Upland 2485 060711004 2020 1.2 1.3 

Data impacted by exceptional or unusual concentration event removed from consideration.    
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ATTACHMENT 5  

2018-2020 OZONE STATE 8-HOUR EXPOSURE DATA  

Year  
Population-Weighted State 8-hr Ozone Exposure 

(ppm-hrs)  
Area-Weighted State 8-hr Ozone Exposure 

(ppm-hrs)  

2008  2.485  5.023  

2009  1.648  3.192  

2010  1.093  2.107  

2011  1.406  2.976  

2012  1.503  2.382  

2013  0.927  1.466  

2014  1.223  2.139  

2015  1.3042  1.6704  

2016  1.5039  1.8273  

2017  2.3999  2.8529  

2018  1.34342  2.08089  

2019  1.34805  1.53154  

2020  3.65300  3.04884  
Data impacted by exceptional or unusual concentration event removed from consideration.  
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ATTACHMENT 6  

1985-2020 AREA WEIGHTED OZONE STATE 1-HOUR EXPOSURE DATA 

YEAR 
Area Weighted Exposure (ppm-hrs) 

Single-year Average 3-year Average 
1985 11.747 N/A 
1986 11.210 N/A 
1987 10.071 11.009 
1988 11.542 10.941 
1989 11.169 10.928 
1990 6.164 9.625 
1991 6.925 8.086 
1992 5.977 6.355 

1993 4.728 5.876 
1994 6.136 5.613 
1995 3.714 4.859 
1996 3.390 4.413 
1997 1.793 2.966 
1998 3.187 2.790 
1999 0.733 1.904 

2000 0.856 1.592 
2001 1.531 1.040 
2002 1.494 1.293 

2003 2.495 1.840 
2004 0.973 1.654 
2005 0.997 1.488 

2006 0.766 0.912 
2007 0.429 0.730 

2008 0.849 0.681 
2009 0.350 0.543 
2010 0.159 0.452 
2011 0.452 0.320 
2012 0.2064 0.272 

2013 0.1003 0.253 
2014 0.1349 0.147 
2015 0.16679 0.134 
2016 0.23153 0.178 
2017 0.39921 0.266 

2018 0.22711 0.286 
2019 0.16330 0.263 
2020 0.55410 0.315 
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ATTACHMENT 7  

1985-2020 POPULATION WEIGHTED OZONE STATE 1-HOUR EXPOSURE DATA 

YEAR 
Population Weighted Exposure (ppm-hrs) 

Single-year Average 3-year Average 
1985 14.720 N/A 
1986 12.615 N/A 
1987 9.651 12.329 
1988 10.573 10.947 
1989 9.829 10.018 
1990 5.868 8.757 
1991 6.569 7.422 
1992 6.427 6.288 
1993 4.218 5.738 
1994 4.526 5.057 
1995 3.045 3.930 
1996 2.116 3.229 
1997 0.843 2.001 

1998 1.816 1.591 
1999 0.328 0.995 
2000 0.559 0.901 

2001 0.765 0.550 
2002 0.701 0.675 
2003 1.436 0.967 
2004 0.566 0.901 
2005 0.489 0.830 
2006 0.726 0.593 
2007 0.394 0.536 

2008 0.575 0.565 
2009 0.331 0.433 
2010 0.137 0.348 
2012 0.2386 0.227 
2013 0.1210 0.221 

2014 0.1644 0.175 
2015 0.21812 0.168 
2016 0.28832 0.224 
2017 0.46664 0.324 
2018 0.23417 0.330 
2019 0.20992 0.304 
2020 0.89417 0.446 
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ATTACHMENT 8  

AIR QUALITY DATA FOR 2020 
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Background 
Federal and State standards limit concentration levels of air contaminants in ambient air to protect public 

health and welfare. An emission inventory of air pollutants and their sources is essential to identify the major 

contributors of air contaminants and to identify the measures necessary to reduce air pollution. This Draft 

Final 2022 Air Quality Management Plan (AQMP) includes detailed emissions for base and future milestone 

years. 2018 is the base year used to project future year emissions for the Draft 2022 Air Quality Management 

Plan (AQMP) and 2037 is the attainment year for the 2015 federal 8-hour ozone standard. 

This appendix includes six attachments: Attachment A – Summer PlanningAnnual Average Emissions Summary 

by Major Source Category; Attachment B – Annual AverageSummer Planning Emissions Summary by Major 

Source Category; Attachment C – Top VOC and NOx emitters in 2018 in the South Coast Air Basin (SCAB or 

Basin), Top emitters were defined as sources emitted equal to or greater than ten (10) tons per year; 

Attachment D – On-Road Emissions by Vehicle Category; Attachment E – Emissions from Diesel FuelInternal 

Combustion Engines by Major Source Category; and Attachment F – Dust Emissions from Road Construction 

in SCAB.  Attachments A, B, D and E contain emissions and relevant data for the years of 2018, 2022, 2023, 

2024, 2025, 2026, 2027, 2029, 2030, 2031, 2032, 2033, 2035, 2036 and 2037. 

Information required to develop the emission inventory is obtained from various programs and rules by South 

Coast AQMD and other governmental agencies, including the California Air Resources Board (CARB), the 

California Department of Transportation (Caltrans), and the Southern California Association of Governments 

(SCAG). Each of these agencies is responsible for collecting data (e.g., industry growth factors, socio-economic 

projections, travel activity levels, emission factors, emission speciation profile, and emissions) and developing 

methodologies (e.g., model and demographic forecast improvements) required to generate a comprehensive 

emissions inventory. Entire statewide emissions inventories are compiled and maintained by CARB in the 

California Emission Inventory Development and Reporting System (CEIDARS)1, and the California Emission 

Forecasting and Planning Inventory System (CEFIS)2. CARB has primary responsibility to develop the emissions 

inventory for all mobile sources in collaboration with local Districts. CARB provides the tool for on-road 

inventories, the EMission FACtors (EMFAC) 20173 model, and off-road inventories using models specific to 

each off-road category4.  Caltrans provides SCAG with information related to highway projects. SCAG 

incorporates these data into their Travel Demand Model for estimating/projecting vehicle miles traveled 

 

1Bickett, C., California Air Resources Board, "Redesign of the California Emission Inventory System", paper presented at 

the Emission Inventory International Specialty Conference, October 1993 

https://www.arb.ca.gov/app/emsinv/dist/doc/transfmt.pdf 

2 Rulemaking Information: Redesign Of California's Emission Forecasting System (CEFS) 

https://ww3.arb.ca.gov/ei/pubs/cefs_mj.pdf. 

3 https://ww3.arb.ca.gov/msei/downloads/emfac2017-volume-i-users-guide.pdf 

4 More information about CARB’s on-road and off-road models can be found at 

http://www.arb.ca.gov/msei/categories.htm  
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(VMT) and driving speeds for current and future years. SCAG’s socio-economic and transportation activities 

projections in their 2020 Regional Transportation Plan/Sustainable Communities Strategy (RTP/SCS) are 

integrated in the Draft Final 2022 AQMP. The EMFAC 2017 was run with the SCAG custom activities to produce 

the on-road mobile source inventories. The on-road emissions were further adjusted to reflect recently 

adopted control programs not included in EMFAC2017. 

Air Contaminants 
Currently, National Ambient Air Quality Standards (NAAQS or federal standards) exist for the following criteria 

pollutants: ozone (O3), nitrogen dioxide (NO2), sulfur dioxide (SO2), carbon monoxide (CO), fine suspended 

particulate less than 10 microns in diameter (PM10), fine particulate less than 2.5 microns in diameter 

(PM2.5), lead, and sulfate. This appendix presents emission levels for the criteria pollutants and their 

precursors in the Basin and the Coachella Valley. Specifically, data are included for emissions of total organic 

gases (TOG), volatile organic compounds (VOC), oxides of nitrogen (NOx), oxides of sulfur (SOx), CO, 

particulate matter (PM), PM10, PM2.5, and ammonia (NH3). 

While ozone is a criteria pollutant, it is not included in the emissions inventory because it is not directly 

emitted. Instead, it is formed in the atmosphere from photochemical reactions involving precursor emissions. 

Further, while air quality standards for NOx and SOx are based on NO2 and SO2, respectively, the emissions 

inventory includes emissions of NOx and SOx because multiple species of NOx
 
and SOx contribute to the 

formation of particulate matter, and multiple species of NOx react with VOC to produce ozone. 

TOG incorporates all gaseous compounds containing the element carbon with the exception of the inorganic 

compounds, CO,
 
carbon dioxide (CO

2
), carbonic acid, carbonates, and metallic carbides. VOC, a subset of TOG, 

includes all organic gases in TOG except acetone, ethane, methane, methylene chloride, methylchloroform, 

perchloroethylene, methyl acetate, para-Chlorobenzo trifluoride (pCBtF), and a number of Freon-type gases. 

The U.S. EPA definition of VOC is different from the one used by CARB, which includes some compounds not 

considered as VOCs by the U.S. EPA. Table III-1-1 lists the compounds that are exempt in U.S. EPA’s VOC list,but 

are included in CARB’s VOC list. Certain chlorofluorocarbons (CFCs) are still included in CARB’s VOC list.  

According to CARB, the total VOC emission inventory difference between U.S. EPA and CARB is very small and 

the added compounds do not add much to the VOC emission inventory; Those compounds do not impact 

regional tropospheric ozone and PM formation.  PM represents all airborne particulate matter, also known as 

total suspended particles (TSP). PM10 and PM2.5 are important subsets of PM. In the Draft Final 2022 AQMP, 

the amount of VOC in TOG and the amount of PM10 and PM2.5 in PM are calculated for each process primarily 

using speciation and size fraction profiles provided by CARB5. Seasonally adjusted summer planning with the 

representative NOx and VOC emissions during May to October is the focus of this plan because ozone levels 

are highest during this timeframe. Besides summer planning inventory, average annual day emissions are also 

reported for all criteria pollutants and their precursors in the attachments. 

 

 

5 https://ww2.arb.ca.gov/speciation-profiles-used-carb-modeling. 
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TABLE III-1-1 

LIST OF COMPOUNDS EXEMPT IN U.S. EPA’S DEFINITION OF VOC; INCLUDED IN CARB’S DEFINITION OF VOC 

COMPOUND CAS* 

3,3-dichloro-1,1,1,2,2-pentafluoropropane (HCFC-225ca) 422-56-0 

1,3-dichloro-1,1,2,2,3-pentafluoropropane (HCFC-225cb) 507-55-1 

1,1,1,2,3,4,4,5,5,5-decafluoropentane (HFC 43-10mee) 138495-42-8 

difluoromethane (HFC-32) 75-10-5 

ethylfluoride (HFC-161) 353-36-6 

1,1,1,3,3,3-hexafluoropropane (HFC-236fa) 690-39-1 

1,1,2,2,3-pentafluoropropane (HFC-245ca) 679-86-7 

1,1,2,3,3-pentafluoropropane (HFC-245ea) 24270-66-4 

1,1,1,2,3-pentafluoropropane (HFC-245eb) 431-31-2 

1,1,1,3,3-pentafluoropropane (HFC-245fa) 460-73-1 

1,1,1,2,3,3-hexafluoropropane (HFC-236ea) 431-63-0 

1,1,1,3,3-pentafluorobutane (HFC-365mfc) 406-58-6 

chlorofluoromethane (HCFC-31) 593-70-4 

1 chloro-1-fluoroethane (HCFC-151a) 1615-75-4 

1,2-dichloro-1,1,2-trifluoroethane (HCFC-123a) 354-23-4 

1,1,1,2,2,3,3,4,4-nonafluoro-4-methoxy-butane (C4F9OCH3 or HFE-7100) 163702-07-6 

2-(difluoromethoxymethyl)-1,1,1,2,3,3,3-heptafluoropropane ((CF3)2CFCF2OCH3) 163702-08-7 

1-ethoxy-1,1,2,2,3,3,4,4,4-nonafluorobutane (C4F9OC2H5 or HFE-7200)(2) 163702-05-4 

2-(ethoxydifluoromethyl)-1,1,1,2,3,3,3-heptafluoropropane ((CF3)2CFCF2OC2H5) 163702-06-5 

1,1,1,2,2,3,3-heptafluoro-3-methoxy-propane (n-C3F7OCH3, HFE-7000) 375-03-1 

3-ethoxy- 1,1,1,2,3,4,4,5,5,6,6,6-dodecafluoro-2-(trifluoromethyl) hexane (HFE-7500) 297730-93-9 

1,1,1,2,3,3,3-heptafluoropropane (HFC 227ea) 431-89-0 

methyl formate (HCOOCH3)(3) 107-31-3 

1,1,1,2,2,3,4,5,5,5-decafluoro-3-methoxy-4-trifluoromethyl-pentane (HFE-7300)(1) 132182-92-4 
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propylene carbonate(1) 108-32-7 

dimethyl carbonate(1) 616-38-6 

trans-1,3,3,3-tetrafluoropropene(1) 29118-24-9 

HCF2OCF2H (HFE-134) (1) 1691-17-4 

HCF2OCF2OCF2H (HFE-236cal2) (1) 78522-47-1 

HCF2OCF2CF2OCF2H (HFE-338pcc13) (1) 188690-78-0 

HCF2OCF2OCF2CF2OCF2H (H-Galden 1040x or H-Galden ZT 130 (or 150 or 180)) (1) 188690-77-9 

trans 1-chloro-3,3,3-trifluoroprop-1-ene(1) 102687-65-0 

2,3,3,3-tetrafluoropropene(1) 754-12-1 

2-amino-2-methyl-1-propanol(1) 124-68-5 

Tertiary butyl acetate (tBAc) 540-88-5 

Chemical Abstract Service (CAS) identification numbers have been included for convenience. 

(1) Compounds are new since the 2012 AQMP. 

(2) Exempt in the consumer product regulation not the architectural coatings suggested control measure. 

(3) Recommend exemption for stationary source regulations under South Coast AQMD control.  
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Inventory Source Categories 

Stationary Sources 

Stationary sources of emissions are grouped into two categories - point sources and area sources. Point source 

emissions are from facilities having one or more pieces of equipment registered and permitted with the South 

Coast Air Quality Management District (AQMD). From the permits South Coast AQMD is able to collect facility 

emission-related information for those sources such as facility location in latitude and longitude, chimney 

stack height, and plume exit temperature. Area source emissions are from numerous small facilities or pieces 

of equipment, such as gasoline-dispensing facilities, residential water heaters, consumer products and 

architectural coatings, for which locations may not be specifically identified. For modeling purposes, area 

source emissions are spatially allocated to grid cells using demographic data as the spatial surrogates (e.g., 

population, housing, and land use).  

Point Sources 

The 2018 point source emission inventory is based on the emissions data reported by facilities in the calendar 

year 2018 via South Coast AQMD’s Annual Emissions Reporting (AER) Program. This program applies to 

facilities including AB 2588 program facilities emitting 4 tons per year (TPY) or more of VOC, NOx, SOx, or PM 

or emitting more than 100 TPY of CO, as specified in Rule 301(e).  Those AB 2588 facilities which are subject 

to quadrennial (once in four years) reporting requirements but not emitting thresholds are also required to 

submit their toxics emissions inventory through AER program.6 Facilities subject to the AER Program calculate 

and report their emissions primarily based on their throughput data (e.g., fuel usage, material usage), 

appropriate emission factors or source tests, and control efficiency (if applicable). Under the calendar year 

2018 AER Program, approximately, 1,596 facilities reported their annual emissions to the South Coast AQMD. 

The smaller industrial facilities with emissions below reporting thresholds are not subject to the AER program. 

The emissions from those facilities are included as part of the area source inventory.  

In order to prepare the point source inventory, emissions data for each facility were categorized based on U.S. 

EPA’s Source Classification Codes (SCCs) for each emission source category. Since the AER program collects 

emissions data on an aggregate basis (i.e., similar equipment and processes with same emission factor are 

grouped and reported together), facility’s equipment permit data were used in conjunction with the reported 

data to assign the appropriate SCC codes and develop the inventory at the SCC level. For modeling purposes, 

facility location (in latitude and longitude) is specified.   Business operation activity profiles are also recorded 

to allocate the annual emission to finer time resolution (e.g.., hourly, day of week, or monthly emission rate). 

The facility business type is assigned to the facilities based on North American Industry Classification System 

(NAICS) Code according to their primary activity. The growth projections are assigned by NAICS with the 

 

6 AB 2588 and Rule 1402 Supplemental Guidelines. South Coast AQMD, October 2020. Available at: 

http://www.aqmd.gov/docs/default-source/planning/risk-assessment/ab-2588-supplemental-

guidelines.pdf?sfvrsn=19. 
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socioeconomic indexes provided by SCAG 2020 Regional Transportation Plan/ Sustainable Communities 

Strategy (RTP/SCS). 

Area Sources 

The South Coast AQMD and CARB shared responsibility to develop the 2018 area source emissions inventory 

for approximately 400 area source categories. South Coast AQMD developed the area source inventory for 

about 150 categories whereas CARB developed the remaining area source categories such as consumer 

products and degreasing. For each area source category, a specific methodology is used to estimate emissions. 

The following categories were updated using revised input data such as throughput, activity, consumption, 

various demographical data, and recently adopted regulations: consumer products, architectural coating, 

adhesive and sealants, composting, natural gas and LPG combustion sources, LPG transfer dispensing fugitive 

loss, paved and unpaved road dust, and livestock.   

Rule Implementation  

Table III-1-2A and Table III-1-2B provide a list of the South Coast AQMD and CARB’s NOx emission reduction 

commitments since the 2016 State Implementation Plan (SIP)7 and 2016 AQMP is provided by measure, 

adoption date, and pollutant. Since the adoption of the 2016 AQMP, in total 13 source specific rules as well 

as a Facility Based Mobile Source Measure (FBMSM) for commercial airports were adopted or amended 

through October 2020 to achieve up to 2.4 tons per day and 6.3 tons per day NOx reductions in the milestone 

years 2023 and 2031, respectively. In addition, Rule 1109.1, amended in November 2021, expected to achieve 

4.11 tons per day NOx reductions by 2031 in addition to the reductions specified in the Rule 2002. South Coast 

AQMD committed to reduce an additional 15.9 tons per day and 10.8 tons per day NOx over the Basin in 2023 

and 2031, respectively, through incentive fundings and already achieved 62 percent of the 2023 goal (9.8 tons 

per day out of 15.9 tons per day). CARB committed to 5 tons per day and 14 tons per day of NOx reductions 

in the 2016 SIP for defined measures and 108 tons per day and 97 tons per day of NOx reductions for further 

deployment measures in the milestone years 2023 and 2031, respectively. 

 

7 https://ww3.arb.ca.gov/planning/sip/2016sip/2016statesip.pdf. 
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TABLE III-1-2A 

2016 AQMP NOX EMISSION REDUCTIONS IN TONS PER DAY BY MEASURE/ADOPTION DATE 

Agency Measure 
AQMP 

Measure 
Adopted 

2023 2031 

Commitment 
Adopted to be 

Implemented 
Commitment 

Adopted to be 

Implemented 

So
u

th
 C

o
as

t 
A

Q
M

D
 

Rule 1135* - Electricity Generating Facilities CMB-05 2018 

5 (by 2025) 

0.25 

5 (by 2025) 

0.4 

Rules 1146, 1146.1, 1146.2* - 

Industrial/Commercial Boilers, Steam 

Generator and Process Heaters CMB-05 2018 0.38 0.4 

Rule 1118.1* - Non-Refinery Flares CMB-05 2019 0.08 0.17 

Rule 1134* - Stationary Gas Turbine CMB-05 2019 0 1.96 

Rule 1110.2* - Gaseous and Liquid-Fuled 

Engines CMB-05 2019 0.06 0.29 

Rule 1117* - Glass Melting Furnaces CMB-05 2020 0.14 0.14 

Rule 1179.1 - Combustion Equipment at 

Publicly Owned Treatment Works Facility CMB-05 2020 0.05 0.05 

Rule 1109.1 – NOx reduction from Refinery  CMB-05 2021 0 4.11** 

Rule 1111 - Residential NG Heating Furnaces CMB-02 2018 1.1 0.87 1.8 2.51 

Facility Based Mobile Source Measure 

(FBMSM)-Commercial Airports MOB-04 2019 TBD 0.52 TBD 0.38 

Total adopted/amended   2.4   6.3 

Incentive Measures 

MOB-10, 

11 & 14 ongoing 15.9 9.8 10.8 TBD 

* Reductions are reflected in the RECLAIM allocation caps specified in South Coast AQMD’s Rule 2002. 

**Net reduction excluding the portion reflected in the RECLAIM allocation caps specified in South Coast AQMD’s Rule 2002  
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TABLE III-1-2A (Continued) 

2016 AQMP NOX EMISSION REDUCTIONS IN TONS PER DAY BY MEASURE/ADOPTION DATE 

Agency Measure Adopted 

Expected NOx 

Reductions  

2023* 2031** 

CARB 

ATCM for Portable Engines, and the Statewide Portable Equipment Registration Program Regulation 2017 0.25 TBD 

South Coast On-Road Heavy Duty Vehicle Incentive Measure 2018 <1 N/A 

Low Carbon Fuel Standard and Alternative Diesel Fuels Regulation 2018 1.7 TBD 

Innovative Clean Transit Regulation 2018 <0.1 0.2 

Zero-Emission Airport Shuttle Bus Regulation 2019 <0.1 <0.1 

Advanced Clean Trucks (ACT) and HD Omnibus Regulation 2020 <0.1 7 

Ocean-Going Vessels At Berth 2020 1.1 3.6 

Clean Miles Standard  2021 0 <0.1 

*For 2023, CARB committed to 5 tons per day of NOx reductions for defined measures and 108 tons per day of NOx reductions for further deployment measures 

**For 2031, CARB committed to 14 tons per day of NOx reductions for defined measures and 97 tons per day of NOx reductions for further deployment measures  
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TABLE III-1-2B 

2016 AQM VOC/PM EMISSION REDUCTIONS IN TONS PER DAY BY MEASURE/ADOPTION DATE 

Agency Measure 
AQMP 

Measure 
Adopted 

2023 2031 

Commitment 
Adopted to be 

Implemented 
Commitment 

Adopted to be 

Implemented 

So
u

th
 C

o
as

t 
A

Q
M

D
 

Rule 1113 - Architectural Coatings CTS-01 2016 

1 

0.95 

2 

0.95 

Rule 1168 - Adhesive and Sealant 

Application CTS-01 2017 0.79 0.79 

Total adopted/amended VOC control measures   1.8   1.8 

Rule 445 - Wood Burning Devices 

 Contingency 

Measure 2020   0.13   0.13 
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Improved/Updated Methodologies 

Stationary Nonagricultural Diesel Engines: This category includes emissions from backup and prime 

generators and pumps, air compressors, and other miscellaneous stationary diesel engines that are widely 

used throughout the industrial, service, institutional, and commercial sectors. The emission estimates, 

including emission forecasts, are based on a 2003 CARB methodology derived from the OFFROAD2007 model.8 

Agricultural Diesel Irrigation Pumps: This category includes emissions from the operation of diesel-fueled 

stationary and mobile agricultural irrigation pumps. The emission estimates are based on a 2003 CARB 

methodology using statewide population and include replacements due to the Carl Moyer Program9.  

Wine Fermentation and Aging: This category includes emissions from the fermentation and aging of wine. 

Wine fermentation volumes in California are reported by the U.S. Alcohol and Tobacco Tax and Trade Bureau. 

CARB staff derived the emission factors from a computer model developed by Williams and Boulton. Emissions 

were initially estimated for 2002 and grown to later years using beverage manufacturing (Alcoholic & Non-

Alcoholic) economic output. An emission factor for brandy was derived by Hugh Cook of the Wine Institute. 

Emissions were initially estimated for 1992 then grown to 2012 using economic output for food 

manufacturing.10 

Laundering: This category includes emissions from perchloroethylene (percPERC) dry cleaning 

establishments. The emission estimates are based on a 2002 CARB methodology that used nationwide 

percPERC consumption rates allocated to the county level based on population and an emission factor of 

10.125 pounds per gallon used.11 

Gasoline Dispensing Facilities: This category uses a 2015 CARB methodology to estimate emissions from fuel 

transfer and storage operations at gasoline dispensing facilities (GDFs). The methodology addresses emissions 

from underground storage tanks, vapor displacement during vehicle refueling, customer spillage, and hose 

permeation. The updated methodology uses emission factors developed by CARB staff that reflect more 

current in-use test data and also accounts for the emission reduction benefits of onboard refueling vapor 

recovery (ORVR) systems. The emission estimates are based on 2012 statewide gasoline sales data from the 

California Board of Equalization that were apportioned to the county level using fuel consumption estimates 

from EMFAC 2014. Emissions were grown based on EMFAC 2017.12 

Gasoline Cargo Tank: This category uses a 2002 CARB methodology to estimate emissions from gasoline cargo 

tanks. These emissions do not include the emissions from loading and unloading of gasoline cargo tank 

 

8 https://ww3.arb.ca.gov/ei/areasrc/arbfuelcombother.htm. 

9 https://ww3.arb.ca.gov/ei/areasrc/fullpdf/full1-1.pdf. 

10 http://www.arb.ca.gov/ei/areasrc/arbindprofandag.htm. 

11 https://ww3.arb.ca.gov/ei/areasrc/arbcleanlaund.htm. 

12 https://ww2.arb.ca.gov/arb-petroleum-production-and-marketing-methodologies-petroleum-marketing. 
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product; they are included in the gasoline terminal inventory and gasoline service station inventory. Pressure-

related fugitive emissions are volatile organic vapors leaking from three points: fittings, valves, and other 

connecting points in the vapor collection system on a cargo tank. 1997 total gasoline sales were obtained from 

the California Department of Transportation. The emission factors are derived from the data in the report, 

"Emissions from Gasoline Cargo Tanks, First Edition," published by the Air and Waste Management Association 

in 2002. The initial emission estimates for 1997 were grown to 2012 using a growth parameter developed by 

Pechan based on gasoline and oil expenditures data. Emissions were grown according to fuel consumption 

from EMFAC 2017 mobile sources emission factors model.13 

Marine Petroleum Loading: These categories are used to inventory 1987 hydrocarbon emissions associated 

with loading crude oil, residual oil, gasoline, and jet fuel into marine tankers and gasoline into barges. 

Emissions result from the displacement of vapors existing in the tank before loading and those generated as 

new product is loaded. The amounts of crude oil, gasoline, jet fuel, and residual oil shipped off from California 

ports were obtained from a United States Army Corps of Engineers report "Waterborne Commerce of the 

United States, Calendar Year 1986” Part 4. The emission factor for crude oil loading into tankers was obtained 

from the report "Hydrocarbon Emissions During Marine Loading of Crude Oils" from Western Oil and Gas 

Association (1977). The gasoline emission factors for loading into tankers and barges and jet fuel into tankers 

were obtained from CARB’s "Report to the Legislature on Air Pollutant Emissions from Marine Vessels" (1984). 

The emission factor for residual oil loading into tankers was obtained from the "Inventory of Emissions from 

Marine Operations within California Coastal Waters, Preliminary Draft" report by Scott Environmental 

Technology, Inc. (1980). No growth was assumed for these emissions.14 

Marine Petroleum Unloading: These categories are used to estimate hydrocarbon emissions associated with 

lightering crude oil and ballasting marine vessels after unloading crude oil or gasoline. The amounts of crude 

oil and gasoline unloaded at California ports were obtained from the United States Army Corps of Engineers 

report "Waterborne Commerce of the United States, Calendar Year 1986" Part 4. Crude oil lightering data was 

obtained from the Bay Area AQMD for 1987. Crude oil and gasoline ballasting data for San Luis Obispo for 

1987 was obtained from the Army Corps of Engineers. The volume of water used for ballasting following a 

cargo discharge was obtained from CARB’s "Report to the Legislature on Air Pollutant Emissions from Marine 

Vessels" (1984). The crude oil lightering emission factor was obtained from "Hydrocarbon Emissions During 

Marine Loading of Crude Oils," Western Oil and Gas Association (1977). Ballasting crude oil and gasoline 

vessels emission factors were obtained from "Inventory of Emissions from Marine Operations within the 

California Coastal waters," by Scott Environmental Technology, Inc. (1981). No growth is assumed for this 

category.15 

Oil and Gas Production: The oil and natural gas production inventory is estimated by a 2015 CARB 

methodology. This category is related to fugitive emissions from production-related fuel consumption, fugitive 

losses (sumps, pits, pumps, compressors, well heads, separators, valves and fittings), vapor recovery and 

 

13 https://ww2.arb.ca.gov/arb-petroleum-production-and-marketing-methodologies-petroleum-marketing. 

14 https://ww2.arb.ca.gov/arb-petroleum-production-and-marketing-methodologies-petroleum-marketing. 

15 https://ww2.arb.ca.gov/arb-petroleum-production-and-marketing-methodologies-petroleum-marketing. 
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flares, tank and truck working and breathing losses, wastewater treatment, tertiary production, and wet and 

dry gas stripping. Emissions were calculated using U.S. EPA’s Oil and Natural Gas Tool v1.4 with default 

emissions factors from ENVIRON Int’l Corp’s 2012 report, “2011 Oil and Gas Emission Inventory Enhancement 

Project for CenSARA States,” and activity data taken from California’s Division of Oil, Gas, and Geothermal 

Resources (DOGGR) (which was renamed to Geologic Energy Management Division (CalGEM) in 2020). CARB 

also incorporated data from the 2007 Oil and Gas Industry Survey (e.g., typical component counts) and 

feedback from individual air districts (e.g., minimum controls required to operate in a certain district, with 

associated control factors) to improve these parameters and further adjust the tool’s output.16,17 

Consumer Products and Aerosol Coatings: The Consumer Product emission estimates were developed using 

sales and formulation data from the CARB’s mandatory survey of all consumer products sold in California for 

calendar years 2013 through 2015 (2015 Consumer Product Survey). The aerosol coatings estimates were 

developed using sales and formulation data from a survey conducted by CARB in 2010. Based on the survey 

data, CARB staff determined the total product sales and total VOC emissions for the various product 

categories. Growth for personal care products is based on real disposable personal income projections per 

REMI version 2.4.3. No growth is assumed for aerosol coatings. Growth for all other consumer products is 

based on SCAG population projections18. Consumer products survey categories were grouped into seven 

different series including "Adhesives, Sealants, and Related Products", "Household and Institutional 

Products", "Personal Care Products", "Pesticide Products", "Solvents and Thinning-Related Products", "Vehicle 

and Marine Vessel Aftermarket Products", and "Aerosol Coatings (no speciation data reporting required for 

the survey)". Product speciation and emission data were omitted for Aerosol Coatings category series in 2015 

because no speciation data reporting was required for the survey. Also, product speciation and emission data 

are not reflected in the "Adhesives, Sealants, and Related Products" series for the 10 Aerosol Adhesives 

categories. The "Personal Care Products" series followed by the "Household and Institutional Products" series 

showed the highest VOC emissions and ozone forming potentials; they also show the highest LVP-VOC 

emissions with the latter having larger emissions than the former. “Personal Care Products” series followed 

by “Adhesives, Sealants, and Related Products” series show the highest emissions attributed to compounds 

exempted from the definition of VOC under Title 17 CCR, section 94508(a)(138). Baseline VOC emissions in 

2018 increased by around 20 tons per day compared with projected 2018 emissions in the 2016 AQMP (107.4 

tons per day for Draft Final 2022 AQMP versus 87.6 tons per day for 2016 AQMP). In total 187 CES related to 

consumer products were updated in baseline VOC emissions, and 26 new CES were added compared with 

2016 AQMP inventory. 

Pesticides: The California Department of Pesticide Regulation (DPR) develops month-specific emission 

estimates for agricultural and structural pesticides. Each calendar year, DPR updates the inventory based on 

the Pesticides Use Report, which provides updated information from 1990 through the 2018 calendar year. 

Agricultural pesticide emission forecasts for years 2019 and beyond are based on the average of the most 

recent five years. Growth for agricultural pesticides is based on CARB projections of farmland acres per FMMP 

 

16 https://ww2.arb.ca.gov/resources/documents/oil-and-gas-industry-survey 

17 https://ww3.arb.ca.gov/ei/areasrc/oilandgaseifinalreport.pdf, 

18 https://ww2.arb.ca.gov/our-work/programs/consumer-products-program/consumer-commercial-product-surveys 
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(Farmland Mapping and Monitoring Program), 2016. Growth for structural pesticides is based on SCAG 

housing units.19 

Residential Wood Combustion: Residential Wood Combustion estimates are based off a 2011 CARB 

methodology. It reflects recent survey data on types of wood burning devices and wood consumption rates, 

updates to the 2002 U.S. EPA National Emission Inventory (NEI) emission factors, and improved calculation 

approaches. The update reflects wood combustion surveys conducted by several districts including South 

Coast AQMD in 2003 and 2006. CARB assumes no growth for this category based on the relatively stagnant 

residential wood fuel use over the past decade (according to the American Community Survey and US Energy 

Information Administration).20 

Fires: Emissions from structural and automobile fires were estimated based on a 1999 CARB methodology 

using the number of fires and the associated emission factors. Estimates for structural fires are calculated 

using the amount of the structure that is burned, the amount and content of the material burned, and 

emission factors derived from test data. Estimates for automobile fires are calculated using the weight of the 

car and components and composite emission factors derived from AP-42 emission factors. No growth is 

assumed for this category.21 

Managed Burning and Disposal – Range Improvement and Forest Management: The Range Improvement 

Managed Burning and Disposal category provides emission estimates from prescribed burning performed on 

rangelands. Rangeland is land used to support grazing by livestock. The Forest Management Managed Burning 

and Disposal category provides emission estimates from prescribed burning performed in natural vegetation 

types such as forests and woodlands. Burn project perimeters and ignition dates are provided by the 2019 

California Department of Forestry and Fire Protection (FRAP) geodatabase. Range Improvement and forest 

management prescribed burning emissions are estimated using the First Order Fire Effects Model (FOFEM 6.0) 

and a custom geoprocessing tool (Emission Estimation System, EES) developed for CARB by researchers at UC 

Berkeley. Future year estimates are based on a 10-year average, held flat in the forecast.22 

Managed Burning and Disposal – Agricultural Burning: The Agricultural Burning Managed Burning and 

Disposal category includes the open burning of agricultural residues (such as crop stubble and orchard 

pruning), weed abatement (such as ditch and canal bank burning), and other materials. The emissions 

inventory is updated to reflect burn data reported by local air districts for 2017. Emissions are calculated using 

crop specific emission factors and fuel loadings. Temporal profiles reflect monthly burn activity. Growth for 

 

19 https://ww2.arb.ca.gov/carb-solvent-evaporation-methodologies-agricultural-and-non-agricultural-pesticides. 

20 https://ww2.arb.ca.gov/carb-miscellaneous-process-methodologies-residential-fuel-combustion. 

21 https://ww2.arb.ca.gov/carb-miscellaneous-process-methodologies-fires. 

22 https://ww2.arb.ca.gov/district-miscellaneous-process-methodologies-managed-burning-and-disposal. 
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agricultural burning is based on CARB projections of FMMP farmland acres, 2016. No growth is assumed for 

burning associated with weed abatement.23 

Liquified Petroleum Gas Combustion: The total liquified petroleum gas (LPG) consumed in California in the 

industrial, commercial, and residential sectors was obtained from the Energy Information Administration (EIA) 

of the U.S. Department of Energy for 2018. LPG combustion emissions were determined by multiplying the 

estimated area source consumption in external and internal portions of the industrial and commercial sectors 

by their respective AP-42 default emission factors. The changes in NOx emissions associated with this update 

are summarized in Table III-1-3. Attachment H has more detail about the activity and emission factors used 

for this category. 

TABLE III-1-3 

2018 ANNUAL AVERAGE EMISSIONS ASSOCIATED WITH LPG COMBUSTION IN TONS PER DAY 

 

CES 

 

Description 

2016 AQMP 2022 AQMP 

VOC NOx VOC NOx 

66795 INDUSTRIAL L.P.G. COMBUSTION 1.17 1.93 0.01 0.05 

58727 COMMERCIAL L.P.G. COMBUSTION 0.22 0.67 0.94 3.01 

47217 RESIDENTIAL L.P.G. COMBUSTION 

(UNSPECIFIED) 
0.01 0.46 0.08 1.38 

  Total 1.40 3.06 1.03 4.44 

 

Paved and unpaved road dust: PM emissions from paved road dust were updated using 2018 traffic volume 

data, which are provided by time of day (morning, midday, afternoon, evening, night), from SCAG for road 

segments within the South Coast AQMD jurisdiction. Emission factor for each individual road segment and 

time of day was estimated using the U.S. EPA’s AP-42 emission factor equation24, which scales the emissions 

by accounting for number of wet/rainfall days defined as at least one site per county received at least 0.01 

inch of precipitation during the annual averaging period. The average number of rainfall days for SCAB was 

calculated as 31 days using the local airport precipitation data. PM emissions from unpaved (non-farm) road 

dust were calculated according to the methodology outlined in CARB’s unpaved (non-farm) roads guidance 

document. Unpaved road mileage by category was calculated using publicly available GIS data. Attachment H 

has more details including the sources of GIS data and the precipitation days used for these categories. The 

 

23 https://ww2.arb.ca.gov/district-miscellaneous-process-methodologies-managed-burning-and-disposal. 

24 AP 42, Fifth Edition, Volume I, Chapter 13: Miscellaneous Sources. https://www.epa.gov/sites/production/files/2020-

10/documents/13.2.1_paved_roads.pdf. 
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changes in PM emissions in 2018 associated with this update as well as their comparison with the projected 

2018 emissions using the 2016 AQMP inventory are summarized in Table III-1-4.  

 

TABLE III-1-4 

2018 ANNUAL AVERAGE PM EMISSIONS ASSOCIATED WITH PAVED AND UNPAVED ROAD 

 IN TONS PER DAY 

CES Description 

2016 AQMP 2022 AQMP 

PM10 PM25 PM10 PM25 

83618 PAVED ROAD TRAVEL - FREEWAYS – DUST 13.8 2.1 15.2 2.3 

83626 

PAVED ROAD TRAVEL - MAJOR STREETS - 

DUST 15.1 2.3 13.8 2.1 

83634 

PAVED ROAD TRAVEL - COLLECTOR STREETS – 

DUST 3.1 0.5 2.4 0.4 

83642 PAVED ROAD TRAVEL - LOCAL STREETS - DUST 20.2 3.1 23.4 3.5 

47456 PAVED ROAD TRAVEL - (UNSPECIFIED)  - DUST 1.6 0.2 1.6 0.2 

47399 

UNPAVED ROAD TRAVEL - CITY AND COUNTY 

ROADS – DUST 1.5 0.2 12.3 1.2 

47407 

UNPAVED ROAD TRAVEL - U.S. FOREST AND 

PARK ROADS – DUST 1.4 0.1 1.8 0.2 

47431 

UNPAVED ROAD TRAVEL - FARM ROADS – 

DUST 0.1 0.0 0.2 0.0 

82156 

UNPAVED ROAD TRAVEL - (UNSPECIFIED) – 

DUST 2.5 0.2 2.5 0.3 

  Total 59.5 8.7 73.1 10.1 

 

 

Natural Gas Combustion: District-wide natural gas consumption data, consistent with the 2020 California Gas 

Report,25 was provided by the Southern California Gas Company (SoCalGas) for 2018. Throughput data for 

Long Beach, provided separately by SoCalGas, was incorporated into the total. Natural gas throughput data 

for 2018 was provided for six emission source categories in the industrial and commercial sectors, including 

industrial/commercial internal combustion engines, space heating, water heating, and other/unspecified 

 

25 https://www.socalgas.com/sites/default/files/2020-

10/2020_California_Gas_Report_Joint_Utility_Biennial_Comprehensive_Filing.pdf 
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sectors. Table III-1-6 list the sources used in the gas consumption data. In the residential sector, space heating, 

water heating, cooking, and other/unspecified sectors were updated. The DistrictSouth Coast AQMD-wide 

throughput was allocated to the county level using NAICS 451 - Other Miscellaneous Retail Stores 

(commercial) and NAICS 339 - Miscellaneous Manufacturing (industrial) as surrogates for commercial and 

industrial sector, respectively. The DistrictSouth Coast AQMD-wide natural gas consumption throughput for 

the residential sector was allocated to the county level using population data as provided in SCAG’s 2020 

RTP/SCS. Allocation factors varied by county but were the same for all end uses. Table III-1-5 provides a 

summary of natural gas consumption by county illustrated for the baseline year 2012 in the 2016 AQMP and 

2018 in the 2022 AQMP. 

 

Table III-1-5 

NATURAL GAS CONSUMPTION BY SECTOR IN EACH COUNTY (MILLION THERMS).  

SC = SOUTH COAST; SS = SALTON SEA; MD = MOJAVE DESERT 

  
SC Los 

Angeles 

SC 

Orange 

SC 

Riverside  

SC San 

Bernardino 
Basin Total 

SS 

Riverside 

MD 

Riverside 

District-

wide 

Total 

  Residential 

2022 AQMP 1,043 342 205 173 1,762 50 45 1857 

2016 AQMP 1,168 362 275 232 2,038 ---- ---- ---- 
 

Commercial 

2022 AQMP 358 126 66 65 615 19 15 649 

2016 AQMP 417 155 42 49 663 ---- ---- ---- 
 

Industrial 

2022 AQMP 402 250 52 61 765 13 4 782 

2016 AQMP 523 36 15 39 612 ---- ---- ---- 

 

Up-to-date NOx emissions factors were used in emission calculations to reflect compliance with a series of 

South Coast AQMD rules including Rules 1146.2, 1110.2, 1147 for commercial/industrial sectors as well as 

Rules 1111 and 1121 for residential sector. The NOx emission factors used for natural gas combustion source 

category emission updates are summarized in Table III-1-6. 
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Table III-1-6 

NOX EMISSION FACTORS USED IN NATURAL GAS COMBUSTION SECTORS EMISSION UPDATE 

CES Source of Emission Factors 

NOx Emission 

Factors 

(lbs/mmscf) 

47142 Industrial –  

Natural Gas – Unspecified 

Rule 1147-NOx Reductions from Miscellaneous 

Sources 
57.42 

66787 Industrial –  

Natural Gas – IC Engines 

Rule 1110.2-Emissions from Gaseous and Liquid 

Fueled Engines 
42.6 

58735 Commercial –  

Natural Gas - Space Heating 

CMB-03 (2012 AQMP)-Reductions from 

Commercial Space Heating 
127.6 

58743 Commercial –  

Natural Gas – Water Heating 

Rule 1146.2-Emissions of Oxides of Nitrogen from 

Large Water Heaters and Small Boilers and 

Process Heaters 

25.52 

95024 Commercial –  

Natural Gas – IC Engines 

Rule 1110.2-Emissions from Gaseous and Liquid 

Fueled Engines 
42.6 

95025 Commercial –  

Natural Gas – Other 

Rule 1147-NOx Reductions from Miscellaneous 

Sources 
57.42 

47191 Residential – 

 Natural Gas – Other 

Rule 1111 - Reduction of NOx Emissions from 

Natural Gas Fired, Fan-Type Central Furnaces 97.77 

54569 Residential – 

 Natural Gas – Space Heating 

Rule 1121 - Control of Nitrogen Oxides from 

Residential Type, Natural Gas Fired Water 

Heaters 24.44 

54577 Residential – 

 Natural Gas - Water Heating U.S. EPA AP-42 94 

54585 Residential –  

Natural Gas – Cooking U.S. EPA AP-42 94 

 

To eliminate point source contributions, the sector-specific Annual Emissions Reporting (AER) throughput data 

was subtracted from the total. The subtraction was performed because point sources have distinct emission 

factors and are accounted for separately in the inventory. The internal/external combustion ratio derived 

from AER throughput data was then applied to calculate the throughputs for stationary I.C. engines and 
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unspecified subcategories in the industrial and commercial sectors of NG combustion source category. The 

NOx and VOC emissions associated with the revised gas consumption data and updated emission factors and 

the comparison with corresponding emissions in 2016 AQMP are summarized in Table III-1-7. Table III-1-8 

provide the annual average and summer planning emission summary of the updated emission inventory for 

natural gas combustion sectors in the Draft Final 2022 AQMP. 

 

TABLE III-1-7 

2018 ANNUAL AVERAGE EMISSIONS IN TONS PER DAY ASSOCIATED WITH UPDATED SUBCATEGORIES OF 

NATURAL GAS COMBUSTION SOURCE CATEGORY 

CES Description 
2016 AQMP 2022 AQMP 

VOC NOx VOC NOx 

47142 
INDUSTRIAL NATURAL GAS COMBUSTION 

(UNSPECIFIED) 
0.48 5.64 0.36 1.87 

66787 
INDUSTRIAL STATIONARY I.C. ENGINES - 

NATURAL GAS 
2.06 1.39 2.77 2.90 

58735 
COMMERCIAL NATURAL GAS COMBUSTION - 

SPACE HEATING 
0.07 0.53 0.21 2.43 

58743 
COMMERCIAL NATURAL GAS COMBUSTION - 

WATER HEATING 
0.06 0.20 0.24 0.56 

95024 COMMERCIAL NATURAL GAS ICE 3.18 3.10 0.71 0.74 

95025 
COMMERCIAL NATURAL GAS EXTERNAL 

COMBUSTION – OTHER 
0.24 2.32 0.25 1.31 

47191 
RESIDENTIAL NATURAL GAS COMBUSTION – 

OTHER 
0.15 2.99 0.25 2.16 

54569 
RESIDENTIAL NATURAL GAS COMBUSTION - 

SPACE HEATING 
0.38 6.82 1.31 11.67 

54577 
RESIDENTIAL NATURAL GAS COMBUSTION - 

WATER HEATING 
0.39 1.98 0.85 1.89 

54585 
RESIDENTIAL NATURAL GAS COMBUSTION – 

COOKING 
0.08 1.58 0.15 1.28 

  Total 7.09 26.54 7.10 26.82 
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TABLE III-1-8 

2018 ANNUAL AVERAGE AND SUMMER PLANNING EMISSIONS ASSOCIATED WITH NATURAL GAS 

COMBUSTION IN TONS PER DAY 

  

2018 Annual Average (Tons per Day) 

TOG VOC NOX CO SOX PM25 NH3 

Point 

Industrial 0.2 1.6 2.2 0.1 0.2 0.3 0.0 

Commercial 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Residential 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Area 

Industrial 1.1 5.1 15.7 0.0 0.7 2.2 0.0 

Commercial 1.2 17.6 9.7 0.1 1.8 0.0 0.0 

Residential 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

TOTAL 2.5 24.3 27.6 0.2 2.7 2.5 0.0 

  

2018 Summer Planning (Tons per Day) 

TOG VOC NOX CO SOX PM25 NH3 

Point 

Industrial 0.2 1.7 2.4 0.1 0.2 0.3 0.0 

Commercial 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Residential 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Area 

Industrial 1.0 3.1 14.3 0.0 0.5 2.2 0.0 

Commercial 0.8 10.1 6.6 0.1 1.3 0.0 0.0 

Residential 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

TOTAL 2.1 14.9 23.3 0.2 2.0 2.6 0.0 

 

REgional CLean Air Incentives Market (RECLAIM emissions): One of the major changes to stationary source 

emission projections between the 2016 AQMP and the Draft Final 2022 AQMP is the treatment of point source 

NOx and SOx emissions subject to the RECLAIM program, which mainly includes larger facilities such as power 

plants, oil and gas production, petroleum refining, and manufacturing and industrial and service sectors. In 

the 2016 AQMP, RECLAIM source emissions were projected using allocation caps prescribed by the South 

Coast AQMD’s Rule 2002- Allocations for Oxides of Nitrogen (NOx) and Oxides of Sulfur (SOx). The 2016 AQMP 

inventory reflects the 2015 amendment which reduced the NOx allocation cap by 12 tons per day by 2022.  

The 2016 AQMP control measure CMB-05 - Further NOx Reductions from RECLAIM Assessment from the 2016 

AQMP requires additional 5 tons per day reductions from RECLAIM by 2025 and the transition of the RECLAIM 

program to a traditional command-and-control regulatory structure. Rule 1109.1 - Emissions of Oxides of 
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Nitrogen from Petroleum Refineries and Related Operations, which was adopted by South Coast AQMD in 

November 2021, is designed to partially implement CMB-05 of the Final 2016 AQMP.26 CMB-05 also requires 

sunsetting the RECLAIM program and transition to a command-and-control regulatory structure. 2025 and 

2026 will be the first years with no RECLAIM program for NOx and SOx, respectively. However, to provide a 

platform to compare with the 2016 AQMP and track the emissions subject to the RECLAIM program even after 

the program discontinues, the emissions are denoted here separately as “former-RECLAIM” emissions for 

2026 and. 2027 and afterwards for NOx and SOx, respectively. Rule 1109.127 implements expedited Best 

Available Retrofit Control Technology (BARCT) while delivering additional NOx emission reductions 

representative of BARCT beyond 2023. Implementation of R1109.1 is expected to achieve 7.7 to 7.9 tons per 

day of NOx emission reductions with the rule baseline estimation in 2017 as 12.3 tons per day (overall 63 

percent reduction). Approximately 220 pieces of NOx equipment will need to be modified to meet the 

proposed NOx limits under R1109.1.  

For the Draft Final 2022 AQMP emission inventory, R1109.1 is expected to be the main driver of former-

RECLAIM NOx emission reductions in post-RECLAIM years. Figure III-1-1 provides the change of the NOx 

emissions by year due to the implementation of R1109.1 for post-RECLAIM years. The NOx emissions from 

former-RECLAIM refinery sources are expected to decrease starting from 11.08 tons per day in 2024 to 6.43 

tons per day in 2037. To avoid double counting the NOx reductions from Rule 2002 which defines reductions 

in allocation cap28, 2.35 tons per day NOx reductions from R1109.1 implementation before 2024 was excluded. 

The NOx emissions from RECLAIM program are subject to growth and control for the post-RECLAIM years. The 

emission trend of (former-) RECLAIM universe is presented in the “Future Baseline Emission” section of 

Chapter 2. 

 

26 http://www.aqmd.gov/docs/default-source/Agendas/Governing-Board/2021/2021-Nov5-034.pdf?sfvrsn=6. 

27 https://www.aqmd.gov/home/rules-compliance/compliance/1109-1. 

28 http://www.aqmd.gov/docs/default-source/rule-book/reg-xx/rule-2002.pdf?sfvrsn=4. 
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FIGURE III-1-1 

PROJECTED NOX EMISSIONS SUBJECT TO RULE 1109.1 
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Livestock Waste:  PM, ammonia (NH3), and VOC emissions from dairy cattle, layers, and swine were updated 

using the emission factors (EF) from the South Coast AQMD April 2011 Technology Assessment (TA) report. 

Throughput for each updated emission category of livestock were based on the latest available head count. 

The total 2018 number of 126,000 dairy cattle was provided by the Santa Ana Water Control Board (SAWCB). 

Throughput update for layers and swine are based on 2017 United States Department of Agriculture (USDA) 

census of agriculture in Los Angeles, Orange, Riverside and San Bernardino counties.29 The changes in livestock 

waste emissions in 2018 associated with this update as well as their comparison with the projected 2018 

emission using the 2016 AQMP inventory are summarized in Table III-1-9. 

 

TABLE III-1-9 

2018 ANNUAL AVERAGE VOC, PM2.5 AND NH3 EMISSIONS ASSOCIATED WITH LIVESTOCK WASTE 

 IN TONS PER DAY 

    2016 AQMP 2022 AQMP 

CES Description VOC PM25 NH3 VOC PM25 NH3 

89516 LIVESTOCK HUSBANDRY - DAIRY CATTLE 0.55 0.02 4.28 0.76 0.61 5.28 

89557 LIVESTOCK HUSBANDRY – LAYERS 0.18 0.06 1.64 0.06 0.07 0.41 

89573 LIVESTOCK HUSBANDRY – SWINE 0.04 0.00 0.15 0.01 0.00 0.03 

  Total 0.77 0.08 6.07 0.82 0.67 5.72 

 

Adhesives and Sealants: VOC emissions from adhesive and sealant applications were updated based on 

reported solvent- and water-based adhesive and sealants sales data for 2018. VOC emissions were calculated 

based on the throughput and percent VOC by weight. On October 2017, South Coast AQMD amended the 

Rule 1168 to reduce VOC emissions from adhesive and sealant applications. The amendments will implement, 

in part, the 2016 AQMP Control Measure CTS-01: Further Emission Reductions from Coatings, Solvents, 

Adhesives, and Sealants, which targets a 1 ton per day VOC emission reduction by 2023. The update of VOC 

emissions from this source category reflects the implementation of Rule 1168. The changes in VOC emissions 

in 2018 associated with this update as well as their comparison with the projected 2018 emissions using the 

2016 AQMP inventory are summarized in Table III-1-10. 

 

29 
https://www.nass.usda.gov/Publications/AgCensus/2017/Full_Report/Volume_1,_Chapter_2_County_Level/California/ 
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TABLE III-1-10 

2018 ANNUAL AVERAGE VOC EMISSIONS ASSOCIATED WITH ADHESIVES AND SEALANTS 

IN TONS PER DAY 

CES 
Description 

2016 

AQMP 

2022 

AQMP 

83030 ADHESIVES AND SEALANTS (SOLVENT BASED) 3.8 3.9 

83063 ADHESIVES AND SEALANTS (WATER BASED) 0.3 1.1 

  Total 4.1 5.0 

 

LPG Transfer Dispensing – Fugitive Loss: VOC emissions from LPG transfer and dispensing–fugitive losses at 

residential, commercial, industrial, chemical, agricultural, and retail sales facilities were estimated using 

updated activity data for 2018. The 2018 population data is used as a surrogate to apportion 2018 State 

throughput to South Coast AQMD jurisdiction and county/basin level. The VOC emissions over the Basin for 

2018 in the Draft Final 2022 AQMP is estimated as 2.3 tons per day compared with the 2.6 tons per day for 

2018 in the 2016 AQMP emission inventory. 

Architectural Coatings: The emission inventory for architectural coatings has been updated to reflect the most 

recent data available (see Table III-1-11). The 2022 AQMP emission inventory for architectural coatings is 

based on quantity and emissions reports submitted annually by the architectural coating manufacturers, as 

required under Rule 314 – Fees for Architectural Coatings.  In total 64 subcategories of emissions source (CES) 

codes in the architectural coatings category have been updated. Sales volumes for solvent-based and 

waterborne coatings reported annually under Rule 314 were used to estimate the total volume of thinning, 

additive, and cleanup solvents using typical usage ratios. Emissions from colorants were estimated under that 

assumption that colorant was added to 80 percent of all coatings, and four ounces of colorant were added to 

each liter of coating according to the current VOC quantity limit (g/L) under Rule 1113. The Draft Final 2022 

AQMP estimates VOC emissions from this category at 10.6 tons per day for 2018 and 12.4 tons per day for 

2037. The corresponding VOC emissions from the 2016 AQMP are 11.6 tons per day for 2018. The lower VOC 

emissions in the Draft Final 2022 AQMP inventory reflects the lower-VOC content of the coatings as the 

manufacturers continue to formulate products that are compile and below regulatory limits. 
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TABLE III-1-11 

2018 ANNUAL AVERAGE VOC EMISSIONS ASSOCIATED WITH ARCHITECTURAL COATINGS  

IN TONS PER DAY 

Year 2016 AQMP 2022 AQMP Rule 314 Reported Data 

2012 13.3 -- 13.7 

2017 11.4 -- 11.5 

2018 11.6 10.6 10.9 

2031 --12.7 12.0 --- 

2037 --- 12.4 --- 
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Composting:  Three new CES associated with composting are introduced into the Draft Final 2022 AQMP 

emission inventory to replace the CES codes 89490 and 90472 in the 2016 AQMP inventory. VOC and NH3 

emissions from green waste composting operations (CES 90473) and co-composting operations (CES 90475) 

were estimated according to the methodology developed in the AER guideline document for greengreen2-17 

waste composting operations (South Coast AQMD, 2015)30 and South Coast AQMD Rule 1133.3 requirements 

(South Coast AQMD, 2011)31. Throughput was a new update with the 2018 actual annual throughput for co-

composting feedstock (CES 90475) or the facilities reported to the South Coast AQMD under the Rule 1133 

Registration/Annual Update requirements (CES 90473). If the 2018 throughput data was not readily available 

for the facility, the total actual throughput available in a most recent year (between 2014 and 2019) was used 

as a substitute. Emissions from chipped and ground mulch (CES 90474) was estimated following the 

methodology developed for the 2016 AQMP Control Measure BCM-10. Facility level reported annual 

throughput data for 2018 was used to perform emission updates. The changes in VOC and NH3 emissions in 

2018 associated with this update as well as their comparison with the projected 2018 emission using 2016 

AQMP inventory for replaced CES are summarized in Table III-1-12. 

TABLE III-1-12 

COMPARISON OF 2016 AQMP AND DRAFT FINAL 2022 AQMP ANNUAL AVERAGE VOC AND NH3 

EMISSIONS IN 2018 ASSOCIATED WITH COMPOSTING IN TONS PER DAY 

CES Description 

2016 AQMP 2022 AQMP 

VOC NH3 VOC NH3 

90474 

COMPOSTING - SOLID WASTE (UNSPECIFIED) - 

CHIPPINGS AND GRINDINGS 
-- -- 

4.77 0.67 

90473 

COMPOSTING - SOLID WASTE (UNSPECIFIED) – 

GREENWASTE 
-- -- 

0.58 0.12 

90475 

COMPOSTING - CO-COMPOSTING - BIOSOLIDS 

AND GREENWASTE MIX 
-- -- 

0.31 0.51 

89490 COMPOSTING - WASTE DISPOSAL 4.4 0.66 -- -- 

90472 COMPOSTING – AMMONIA 0.2 0.39 -- -- 

  TOTAL 4.6 1.05 5.66 1.3 

 

 

 

30 http://www.aqmd.gov/docs/default-source/planning/annual-emission-reporting/guidecalcgreenwaste.pdf?sfvrsn=4 

31 http://www.aqmd.gov/docs/default-source/rule-book/reg-xi/rule-1133-3.pdf 
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Fugitive Emissions from Tanker Ships: A new emission category was created to estimate the pressure-related 

fugitive VOC emissions through the mast riser, pressure vacuum (P/V) valves, and other components of ocean-

going vessel (OGV) tankers during marine transit of crude oil and other petroleum products. This category 

does not include fugitive losses at berth. VOC emissions in 2018 from this category is estimated to be 7.83 

tons per day. 

Changes in Point and Area Sources Emissions in Base Year (2018) Inventory 

The point source inventory continued its downward trend primarily due to the implementation of South Coast 

AQMD’s regulations for stationary point sources. Point source emissions of VOC, NOx, SOx, and PM2.5 

decreased between 2012 and 2018; from 28, 29, and 9 tons per day to 23, 25 and 7 tons per day for VOC, NOx 

and SOx, respectively.  The area source inventory also decreased between 2012 and 2018 for NOx 

emissionemissions, VOC emissions increased due to more accurate estimate of consumer product emission 

using updated emission factors; SOx emissions increased only 1 ton per day while PM level remains almost 

unchanged. VOC, NOx, SOx and PM2.5 emissions changed from 183, 36, 1 and 36 tons per day to 195, 25194, 

27, 2 and 3635 tons per day between 2012 and 2018. 

Mobile Sources  

On-Road Mobile Sources 

The Draft Final 2022 AQMP emission estimates for on-road motor vehicles come from applying the emission 

rates in CARB’s EMFAC 201732 model to the transportation activity data provided by the SCAG in its adopted 

2020 RTP/SCS. The California Department of Transportation (Caltrans), the Department of Motor Vehicles 

(DMV), and SCAG supply CARB with data necessary to develop the on-road mobile source emissions inventory. 

The California DMV maintains a count of registered vehicles and Caltrans provides highway network, traffic 

counts and road capacity data. SCAG maintains the regional transportation model containing the temporal 

and spatial distribution of motor vehicle activity (travel time, travel speed, and volume of traffic for AM-peak, 

mid-day, PM-peak, evening and night hours). In addition, SCAG periodically conducts origin and destination 

surveys to validate the regional transportation model. SCAG also updates a demographic database for 

population, housing, employment and patterns of land use within its jurisdiction. 

Emission rate data in EMFAC 2017 are collected from various sources, such as individual vehicles in a 

laboratory setting, tunnel studies and certification data, etc. Vehicle activity data are obtained from regional 

planning agencies, such as SCAG. The EMFAC 2017 model calculates exhaust and evaporative emission rates 

by vehicle type for different vehicle speeds and environmental conditions (temperature and relative 

humidity). Temperature and humidity profiles are used to produce month specific, annual average, and 

episodic inventories.  

 

32 https://ww3.arb.ca.gov/msei/downloads/emfac2017-volume-iii-technical-documentation.pdf 
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Parameters accounted for by the EMFAC 2017 include the following: type of emissions control technology, 

fuel type, distribution of operating speeds, speed and temperature correction factors, and the reduction in 

emissions resulting from the State’s motor vehicle regulatory programs.   

The EMFAC 2017 Model includes the following mobile source data:   

(1) Thirteen vehicle classes (passenger cars, light-duty trucks under 3,750 pounds, light- duty trucks between 

3,750 pounds and 5,750 pounds, medium-duty trucks between 5,751 pounds and 8,500 pounds, light-

heavy-duty trucks between 8,501 pounds and 10,000 pounds, light-heavy-duty trucks between 10,001 

pounds and 14,000 pounds, medium-heavy-duty trucks between 14,001 pounds and 33,000 pounds , 

heavy-heavy-duty-trucks for over 33,000 pounds, motor homes, motorcycles, school buses, urban buses, 

and other buses) 

(2) ThreeFour vehicle fuel types (gasoline, diesel, and natural gas, and electric) 

(3) Truck types (ports, agriculture, construction, interstate, out-of-state, public fleet, utility fleet, power take 

off, tractor) 

(4) In-state and out-of-state 

(5) Fifty calendar years (2000-2050)  

(6) TwoThree vehicle exhaust processes (starts, idling and running)  

(7) Four evaporative processes (diurnal, hot soak, running loss, and resting loss)  

(8) SevenEight pollutants (HCTOG, VOC, CO, CO2, NOx, PM,PM10, PM25, and SOx)  

(9) Fuel consumption.  

To develop the detailed emission inputs needed by air quality dispersion models such as the Community Multi-

scale Air Quality model (CMAQ), emissions from on-road motor vehicles are estimated at the grid level using 

the emission processing tool Emissions Spatial and Temporal Allocator (ESTA). ESTA is a command-line tool 

for processing raw emissions data into spatially- and temporally -allocated emissions inventories, suitable for 

photochemical modeling or other analysis. ESTA is an open-source, Python-based tool designed. by the Air 

Quality Planning and Science Division (AQPSD) branch of the CARB.33  

EMFAC 2017 includes more subcategories for some of the major vehicle class categories (i.e., medium-heavy-

duty diesel trucks and heavy-heavy diesel trucks) based on their weights (heavy or small), types (agricultural, 

construction, CA international registration plan), road type (in-state or out-of-state), etc.  However, the on-

road mobile sources emissions in the Draft Final 2022 AQMP are reported by major vehicle class categories to 

compare with previous inventory reporting.  

 

33 https://github.com/mmb-carb/ESTA_Documentation. 



Draft Final 2022 AQMP Appendix III: Emission Inventory 

III-1-28 

EMFAC 2017 was the basis for on-road planning inventories, emission budgets, and rate-of-progress 

calculations. The EMFAC 2017 model has undergone extensive revisions from the previous version (EMFAC 

2014) to  include new data and significant changes to the methodologies regarding calculation of motor 

vehicle emissions and revisions to implementation data for control measuresmake it more user friendly and 

flexible as well as to allow incorporation of larger amounts of data demanded by the current regulatory and 

planning processes. In addition to the model structural changes, other changes include:  

• EMFAC 2017 includes new data and significant changes to the methodologies regarding calculation of 

motor vehicle emissions and revisions to implementation data for control measures.   

• EMFAC 2017 includes updated emissions factors and data on car and truck activities, and emissions 

reductions associated with new regulations supporting new estimates of emissions from heavy-heavy 

duty diesel trucks and buses. New emissions factor data was developed based on data from EPA's In-Use 

Vehicle Program, CARB's Vehicle and Truck and Bus Surveillance Programs, CARB's PEMs and Transit Bus 

testing and Integrated Bus Information Systems of West Virginia and Altoona.   

• EMFAC 2017 updates the Motor vehicle fleet age, vehicle types and vehicle population based on 2013-

2016 California Department of Motor Vehicle (DMV) data, International Registration Plan (IRP) data, Truck 

Regulation Upload, Compliance, and Reporting System (TRUCRS) data, Port Vehicle Identification Number 

(VIN) data, California Highway Patrol School Bus Inspections and National Transit Database information. 

Each of these changes affect emissions factors for each area in California.34 

• In addition to the updates in EMFAC 2017 with respect to EMFAC 2014, external adjustments are applied 

to the on-road emissions to include newly adopted regulations that are not reflected in EMFAC 2017. 

These new regulations include the Advanced Clean Trucks (ACT)35, Innovative Clean Transit (ICT)36, and 

Heavy-Duty (HD) Low NOx Omnibus Regulation37, Heavy Duty Insepction and Maintenance Regulation. 38 

EMFAC 2017 does not estimate ammonia (NH3) emissions. Ammonia emissions were calculated externally by 

using VMT activity data by vehicle type and by applying vehicle-specific ammonia emission factors based on 

the methodology developed by CARB. The new update to on-road ammonia emissions present higher 

emissions as compared to previous versions primarily due to the high emission factors associated with diesel 

vehicles equipped with selective catalytic reduction. This update on ammonia emissions is consistent with the 

 

34 More detailed information on the changes incorporated in EMFAC 2017 can be found at:  

https://ww3.arb.ca.gov/msei/downloads/emfac2017-volume-iii-technical-documentation.pdf 

35 Advanced Clean Trucks, https://ww2.arb.ca.gov/our-work/programs/advanced-clean-trucks 

36 Innovative Clean Transit, https://ww2.arb.ca.gov/our-work/programs/innovative-clean-transit 

37 Heavy-Duty Low NOx Omnibus Regulation, https://ww2.arb.ca.gov/rulemaking/2020/hdomnibuslownox  

38 Heavy-Duty Inspection and Maintenance Regulation, https://ww2.arb.ca.gov/rulemaking/2021/hdim2021 
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methodology used in the EMFAC 2021 version. Further documentation on ammonia emission factors can be 

found in the EMFAC 2021 technical documentation.39 

Figure III-1-2A compares on-road baseline emissions estimated by EMFAC 2014 used in the 2016 AQMP with 

EMFAC 2017 used in the Draft Final 2022 AQMP. The figure includes emissions for base year, 2018 and 

selected future milestone years, 2023, 2025, and 2031. The comparison for on-road emissions reflects changes 

due to the updated EMFAC model and updated travel activity data from 2020 RTP/SCS. EMFAC 2017 is the 

most current (U.S. EPA approved) version of EMFAC, and so provides the basis of the Draft Final 2022 AQMP 

on-road emissions. In addition to the regulations reflected in EMFAC 2017, Advanced Clean Trucks (ACT)40, 

Innovative Clean Transit (ICT)41, the U.S. EPA and National Highway Traffic Safety Administration (NHTSA) Safer 

Affordable Fuel-Efficient (SAFE) Vehicles Rule Part One (SAFE-1)42 and Heavy-Duty (HD) Engine and VehicleLow 

NOx Omnibus Regulations43 are reflected in the Draft Final 2022 AQMP and impact some of the underlying 

assumptions in EMFAC 2017 model. The Draft Final 2022 AQMP estimates show lower emissions of NOx and 

VOCs in 2018 than projected levels from the 2016 AQMP.  

Emissions in future milestone years are significantly lower than the base year 2018 emissions of all pollutants. 

For the future years 2023 through 2031, in general, the Draft Final 2022 AQMP emissions estimates are lower 

compared to 2016 AQMP estimates with the exception of NOx emissions in 2025 and 2031. Emission 

reductions in future can be attributed to ongoing implementation of regulations and programs such as 

Advanced Clean Cars Program44, ICT Regulation, Zero Emission Airport Shuttle Bus Regulation45, Clean Miles 

Standard46, ACT, and Heavy-Duty (HD) Omnibus low NOx requirements, and HDI&M.47 Despite growth in 

vehicular activities, emissions from on-road mobile sources are expected to decrease in future years.; NOx 

and VOC emissions in 2037 are 6276 and 5556 percent lower than those in 2018, respectively. 

Figure III-1-2B compares the base-year 2018, 2023 and 2031 NOx emissions estimated with travel activity data 

from the 2016 RTP andused in the 2016 AQMP and from the 2020 RTP used in the 2016 AQMP and the Draft 

Final 2022 AQMP, respectively. 

 

39 EMFAC technical documentation, available at: https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-

inventory/msei-road-documentation  

40 Advanced Clean Trucks, https://ww2.arb.ca.gov/our-work/programs/advanced-clean-trucks 

41 Innovative Clean Transit, https://ww2.arb.ca.gov/our-work/programs/innovative-clean-transit 

42 84 FR 51310. https://www.govinfo.gov/content/pkg/FR-2019-09-27/pdf/2019-20672.pdf 

43 Heavy-Duty Engine and VehicleLow NOx Omnibus Regulations, 

https://ww2.arb.ca.gov/rulemaking/2020/hdomnibuslownox 

44 Advanced Clean Cars Program, https://ww2.arb.ca.gov/our-work/programs/advanced-clean-cars-program 

45 Zero-Emission Airport Shuttle Regulation, https://ww2.arb.ca.gov/our-work/programs/zero-emission-airport-shuttle 

46 Clean Mile Standard, https://ww2.arb.ca.gov/our-work/programs/clean-miles-standard 

47 HD Inspection and Maintenance Regulation, https://ww2.arb.ca.gov/rulemaking/2021/hdim2021 
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. The 2020 RTP estimates ofprojects less vehicle activity offor all vehicle classes compared to the projections 

in the 2016 RTP. Activity in light- and medium-duty vehicles including passenger cars and light- and medium-

duty trucks are similar to the 2016 RTP traffic activity. However, mileages traveled by heavy-duty vehicles 

were projected to beslightly lower than the 2016 RTP estimates.traffic activity. The reduced VMTs are more 

pronounced in the heavy heavy-duty category, as evident in the NOx emissions shown in the Figure III-1-2B. 

Given that emissions from heavy-duty vehicles are the largest contributor to on-road mobile NOx emissions, 

the new on-road mobile emissions using the 2020 RTP data are lower in the future compared to the 2016 RTP 

data.  

Figure III-1-2C compares the on-road emissions estimated using EMFAC 2014 in the 2016 AQMP and EMFAC 

2017 used in the Draft 2022 using the same 2016 RTP data.with external adjustments for newly adopted 

regulations used in the Draft Final 2022 using the same 2016 RTP data. EMFAC2017 was updated from its 

predecessor EMFAC2014, and the update included an increase in NOx emission factors for heavy-duty trucks 

for model year 2010+, based on reported higher in-use emissions. The increase in heavy-duty truck emissions 

included in the baseline are then adjusted externally to reflect newly adopted regulations not included in the 

EMFAC2017. In general, EMFAC 2017 tends to estimate lower VOC emissions, compared to EMFAC 2014. NOx 

emissions in 2018 are comparable between the two EMFAC versions. However, future NOx emissions 

estimated with EMFAC 2017 areestimates higher than NOx emissions estimated with EMFAC 2014. The main 

contributorin 2023 due to higher future NOx emissions estimated by EMFAC 2017 is the higher in-use NOx 

emission rates from medium- and heavy-duty vehicle model years of 2010 and newer. Also, light-duty vehicles 

have lower running exhaust emissions, but have higher start emissions. By 2031, the effect of newly approved 

regulations on heavy-duty trucks in addition to the regulations embedded in EMFAC2017 as off-model 

adjustments leads to substantial NOx emission reductions. As a result, EMFAC 2017 with external adjustments 

projects lower NOx emissions for 2031 compared with EMFAC2014.   
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FIGURE III-1-2A 

COMPARISON OF ON-ROAD EMISSIONS OF BASE AND FUTURE MILESTONE YEARS IN 2016 AQMP AND 

DRAFT FINAL 2022 AQMP  

 (SUMMER PLANNING INVENTORY) 
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FIGURE III-1-2B 

COMPARISON OF NOX SUMMER PLANNNG EMISSIONS ESTIMATED WITH TRAVEL ACTIVITY DATA  

FROM 2016 RTP VS. 2020 RTP (USING EMFAC 2017 WITH OFF-MODEL ADJUSTMENTS) 

 

 
 

 

18.4

2.9

7.7

19.2
18.1

2.5

6.3

16.2

0

5

10

15

20

25

LMD Light Heavy Medium Heavy Heavy Heavy

N
O

x 
Em

is
si

o
n

s 
(t

o
n

s 
p

er
 d

ay
)

2031

2016 RTP 2020 RTP

89

180

2
11

82

178

2
11

0

50

100

150

200

VOC NOx SOx PM2.5

Em
is

si
o

n
s 

(t
o

n
s/

d
ay

)

2018

EMFAC2014 EMFAC2017



Draft Final 2022 AQMP Appendix III: Emission Inventory 

III-1-36 

 

 

65

94

2
10

58

100

2
10

0

50

100

150

200

VOC NOx SOx PM2.5

Em
is

si
o

n
s 

(t
o

n
s/

d
ay

)
2023

EMFAC2014 EMFAC2017

47

69

1
10

42

90

1
10

0

50

100

150

200

VOC NOx SOx PM2.5

Em
is

si
o

n
s 

(t
o

n
s/

d
ay

)

2031
EMFAC2014 EMFAC2017



Chapter 1: Inventory Development 

III-1-37 

  

 

 

FIGURE III-1-2C 

COMPARISON OF ON-ROAD SUMMER PLANNING EMISSIONS ESTIMATED BY EMFAC 2014 VS. EMFAC 2017 

WITH OFF-MODEL ADJUSTMENTS (USING TRAVEL ACTIVITY DATA FROM 2016 RTP) 
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Off-Road Mobile Sources  

Mobile sources not included in the on-road mobile source emissions inventory are classified as off-road mobile 

sources. CARB uses a numbervariety of modelstools to estimate emissions for more than one hundred off-

road equipment categories. The modelsestimates account for the effects of various adopted regulations, 

technology types, and seasonal effects on emissions. The modelsestimates combine population, equipment 

activity, horsepower, load factors, population growth, retirement factors, and emission factors to yield the 

annual emission by county, air basin or Statewide. Temporal usage profiles are used to develop seasonal 

emission estimates that are then spatially allocated to the county or air basin using surrogates such as 

population.48 A brief description of these models and their updates since the 2016 AQMP as well as updates 

to other categories in the inventory not calculated using public available models are presented as follows: 

Ocean-Going Vessels (OGVs): OGV emission were updated in 2021 based on Automatic identification System 

(AIS) transponder data. This data, along with vessel information supplied by the South Coast AQMD and IHS 

Fairplay49 provides vessel visit counts, speed, engine size, and other vessel characteristics. The inventory 

adopts the U.S. EPA’s methodology for emissions based on vessel speed, engine model year and horsepower. 

The inventory includes transit, maneuvering, anchorage, and at-berth emissions. At-berth emission was 

updated using 2019 CARB at-berth compliance reporting.50 The comprehensive national model Freight 

Analysis Framework (FAF) was used to develop growth rates for forecasting.51 

Locomotives: All locomotive inventories were updated in 2020 and include linehaul (large national 

companies), switchers (used in railyards), passenger, and Class 3 locomotives (smaller regional companies). 

Data for each sector was supplied by rail operations, including Union Pacific and Burlington Northern, and 

Santa Fe Railway (BNSF) for linehaul and switcher operations. Data for other categories was supplied by the 

locomotive owners. Emission factors for all categories were based on the U.S. EPA emission factors for 

locomotives. The inventory reflects the 2005 memorandum of understanding (MOU) with Union Pacific and 

BNSF. Growth rates were primarily developed from the comprehensive national model FAF.52 A new category 

includes military and industrial (M&I) locomotive emission inventory and relies on the annual fuel 

consumption and engine information collected from 2011 to 2018. The M&I locomotive data was supplied by 

39 private companies, 4 military rail groups, with a total of 85 locomotives. The subject locomotives typically 

consist of smaller, older switchers and medium horsepower (MHP, 2,301 to 3,999 horsepower) locomotives 

 

48 More information about off-road models can be found at 

http://www.arb.ca.gov/msei/categories.htm#offroad_motor_vehicles 

49 https://ihsmarkit.com/products/ship-and-port-data.html 

50 https://ww3.arb.ca.gov/msei/offroad/pubs/2019_ogv_inventory_writeup_ver_oct_18_2019.pdf 

51 https://ww2.arb.ca.gov/sites/default/files/2022-03/CARB_2021_OGV_Documentation_ADA.pdf. 

52 https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/road-documentation/msei-

documentation-road. 
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operating within the boundaries of a granary, plant, or industrial facility. The updated M&L locomotive 

methodology will be available on CARB’s website.650 

Commercial Harbor Craft: Commercial Harbor CraftsCraft (CHC) are grouped into 18 vessel types: articulated 

tug barge (ATB), bunker barge, towed petrochemical barge, other barge, dredge, commercial passenger 

fishing, commercial fishing, crew and supply, catamaran ferry, monohull ferry, short run ferry, excursion, ATB 

tug, push and tow tug, escort/ship assist tug, pilot boat, research boat, and work boat. The CHC inventory was 

updated in 2021 and includes vessels used around harbors such as tug and tow boats, fishing vessels, research 

vessels, barges, and similar. The inventory was updated based on CARB’s reporting data for these vessels, as 

well as inventories from the Ports of Los Angeles and Long Beach and Oakland and Richmond. This supplied 

vessel characteristics, and the population was scaled up to match U.S. Coast Guard data on the annual number 

of vessels in California waters. Activity and load factors were based on a mix of reporting data and port-specific 

inventories. Emission factors were based on certification data for harbor craft engines. Population and activity 

growth factors were estimated based on historical trends in the past decade.53 

Small Off-Road Engines (SORE): SORE are spark-ignition engines rated at or below 19 kilowatts (i.e., 25 

horsepower). Typical engines in this category are used in lawn and garden equipment as well as other outdoor 

power equipment and cover a broad range of equipment. The majority of this equipment belongs to the Lawn 

and Garden (e.g., lawnmower, leaf blower, trimmer) and Light Commercial (e.g., compressor, pressure 

washer, generator) categories. The SORE 2020 Model54, new model to estimate emissions from SORE 

categories, reflects the recovering California economy from the 2008 economic recession. The SORE annual 

sales were forecasted using historic growth of the number of California households (Department of Finance 

(DOF) household forecasts, 2000 – 2008 and 2009 – 2018). SORE now accounts for a large portion of gasoline 

related mobile source emissions. For Draft Final 2022 AQMP, the emission benefits of SORE regulation 

adopted on December 9, 202155 are reflected into the baseline emissions update. 

Diesel Agricultural Equipment: The agricultural equipment inventory covers all off-road vehicles used on 

farms or first processing facilities (of all fuel types). It was updated in 2021 using a 2019 survey of California 

farmers and rental facilities, and the 2017 U.S. Department of Agriculture (USDA) agricultural census. Emission 

factors are based on the 2017 off-road diesel emission factor update. The inventory reflects incentive 

programs for agricultural equipment that were implemented earlier than August 2019. Agricultural growth 

rates were developed using historical data from the County Agricultural Commissioners’ reports.56 

 

53 https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2021/chc2021/apph.pdf. 

54 https://ww2.arb.ca.gov/sites/default/files/2020-

09/SORE2020_Technical_Documentation_2020_09_09_Final_Cleaned_ADA.pdf. 

55 https://ww2.arb.ca.gov/rulemaking/2021/sore2021 

56 https://ww2.arb.ca.gov/sites/default/files/2021-08/AG2021_Technical_Documentation_0.pdf. 
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In-Use Off-Road Equipment: This category covers off-road diesel vehicles over 25 horsepower in construction, 

mining, industrial, and oiling drilling categories. The inventory was updated in 2022 based on the DOORS57 

registration program. Activity was updated based on a 2021 survey of registered equipment owners, and 

emission factors were based on the 2017 off-road diesel emission factor update. The inventory reflects the 

In-Use Off-Road Equipment Regulations, as amended in 2011.58 

Cargo Handling Equipment: The Cargo Handling Equipment (CHE) inventory covers equipment (of all fuels) 

used at California ports and intermodal railyards, such as cranes, forklifts, container handling equipment, and 

more. The inventory population and activity were updated in 2021 based on the port inventories for the Ports 

of Los Angeles and Long Beach and Richmond, and the CARB reporting data for other ports and railyards. Load 

factors were based on the previous inventory in 2007, and emission factors were based on the 2017 off-road 

diesel emission factor update. The inventory reflects the CHE Airborne Toxic Control Measures (ATCM), 

adopted in 2005 and completed in 2017.59 

Transportation Refrigeration Units: The Transportation Refrigeration Units (TRU) inventory was updated in 

2020 based on the TRU reporting program. The activity was developed based on 2010 surveys of facilities 

served by TRUs and 2017 to 2019 telematics data purchased from TRU manufacturers. Emission factors were 

developed specifically for TRUs based on TRU engine certification data reported to the U.S. EPA as of 2018. 

The inventory reflects the TRU ATCM and 2021 amendments. Forecasting was based on IBISWorld reports 

forecast for related industries, and turnover forecasting was based on the past 20 years equipment population 

trends.60 

Portable Equipment: Portable equipment inventory includes non-mobile diesel, such as generators, pumps, 

air compressors, chippers, and other miscellaneous equipment over 50 horsepower. This inventory was 

developed in 2017 based on CARB’s registration program, 2017 survey of registered owners for activity and 

fuel, and the 2017 off-road diesel emission factor update. The inventory also reflects the Portable ATCM and 

2017 amendments. Because registration in Portable Equipment Registration Program (PERP) is voluntary, the 

PERP registration data was used as the basis for equipment population, with an adjustment factor used to 

represent the remaining portable equipment in the State. In previous AQMPs, emissions from portable 

equipment were included in the off-road equipment category. In the Draft Final 2022 AQMP, it is listed as a 

separate category. Estimates of future emissions beyond the base year were made by adjusting base year 

estimates for population growth, activity growth, and the purchases of new equipment (i.e.., natural and 

accelerated turnover).61 

 

57 https://ww2.arb.ca.gov/sites/default/files/classic/msprog/ordiesel/documents/userguide-initialreporting.pdf. 

58 https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/road-documentation/msei-

documentation-road. 

59 https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/road-documentation/msei-

documentation-road. 

60 https://ww2.arb.ca.gov/sites/default/files/barcu/board/rulemaking/tru2021/apph.pdf. 

61 https://ww3.arb.ca.gov/msei/ordiesel/perp2017report.pdf. 
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Large Spark Ignition/Forklifts: The large spark ignition (LSI) inventory includes gasoline and propane forklifts, 

sweeper/scrubbers, and tow tractors. The inventory was updated in 2020 based on the LSI/forklift registration 

in the DOORS reporting system, and the sales data was provided by the Industrial Truck Association (ITA). 

Activity was based on a survey of equipment owners in the DOORS system, and emission factors were based 

on the U.S. EPA’s latest guidance for gasoline and propane engines. The inventory reflects the LSI regulation 

requirements and 2016 amendments. 62 

Recreational Marine Vessels: Pleasure craft or recreational marine vessel (RMV) is a broad category of marine 

vessel that includes gasoline-powered spark-ignition marine watercraft (SIMW) and diesel-powered marine 

watercraft. It includes outboards, sterndrives, personal watercraft, jet boats, and sailboats with auxiliary 

engines.  This emissions inventory was last updated in 2014 to support the evaporative control measures. The 

population, activity, and emission factors were revised using new surveys, DMV registration information, and 

emissions testing. Staff used economic data from a 2014 UCLA Economic Forecast to estimate the near-term 

annual sales of RMV (2014 to 2019). To forecast long-term annual sales (2020 and later), staff used an estimate 

of California’s annual population growth as a surrogate.15 

Recreational Vehicles: Off-highway recreational vehicles include off-highway motorcycles (OHMC), all-terrain 

vehicles (ATV), off-road sport vehicles, off-road utility vehicles, sand cars, golf carts, and snowmobiles. A new 

model was developed in 2018 to update emissions from recreational vehicles. Input factors such as 

population, activity, and emission factors were re-assessed using new surveys, DMV registration information, 

and emissions testing. OHMC population growth is determined from two factors: incoming population as 

estimated by future annual sales and the scrapped vehicle population as estimated by the survival rate.15 

Fuel Storage and Handling: Emissions from portable fuel containers (gas cans) were estimated based on past 

surveys and in-house testing. This inventory uses a composite growth rate that depends on occupied 

household (or business units), percent of households (or businesses) with gas cans, and average number of 

gas cans per household (or business) units.15 

Aircraft: An updated aircraft emissions inventory was developed for the 2018 base year and 2037 attainment 

year based on the latest available activity data from airports and Federal Aviation Administration (FAA) 

databases and application of the FAA’s Aviation Environmental Design Tool (AEDT) for airports with detailed 

aircraft activity data for commercial air carrier/taxi operations. For smaller general aviation (GA) and military 

airports, U.S. EPA’s average landing and takeoff emission factors were used to calculate emissions. The 

emissions for 41 commercial airports in the South Coast Air Basin were updated. FAA’s Terminal Area Forecast 

(TAF) was used to forecast operations except if the airport provided its own projections or the airport was not 

covered by TAF. In the latter case, operations were carried over from the base year and held constant. Figure 

III-1-3 presents comparison of the five major commercial airports in SCAB aircraft emissions with those in the 

2016 AQMP inventory for 2018 and 2037. Those airports are SNA (John Wayne Airport), LGB (Long Beach 

Airport), ONT (Ontario International Airport), BUR (Bob Hope Airport) and LAX (Los Angeles International 

Airport). Commercial airport emissions increased compared with 2016 AQMP inventory, with the exception 

 

62 https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/road-documentation/msei-

documentation-road. 
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of ONT (2037) and SNA (both 2018 and 2037), which decreased due to fewer than expected air carrier 

operations. Further details are available in the Draft Final 2022 AQMP Aircraft Emissions Inventory Report 

(South Coast AQMD, October 2021).63 Subsequent to publication of the emissions inventory report, ONT 

notified South Coast AQMD that the aircraft taxi times originally provided were no longer accurate. South 

Coast AQMD proceeded to revise the emissions inventory for ONT consistent with the updated taxi times, 

which are shown in Table III-1-13. This change resulted in a 0.1-0.3 ton per day NOx increase at ONT depending 

on the year. 

 

 

 

 

 

 

 

 

 

63 http://www.aqmd.gov/docs/default-source/Agendas/aqmp/2022-aqmp-ag/revised-draft-2022-aqmp-aircraft-

emissions-inventory-report.pdf?sfvrsn=6. 
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TABLE III-1-13 

REVISED AIRCRAFT TAXI TIMES PROVIDED BY ONT 

Year Taxi-in (minutes) Taxi-out (minutes) 

2018 5.28 12.18 

2023 5.28 13.53 

2031 5.43 14.42 

2037 5.43 14.47 

 

 

 

 

FIGURE III-1-3 

AIRCRAFT NOX EMISSIONS IN SCAB COMMERCIAL AIRPORTS FOR THE DRAFT FINAL 2022 AQMP 

COMPARED TO THE 2016 AQMP INVENTORY FOR 2018 AND 2037 
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Figure III-1-4 shows a comparison of the off-road baseline emissions in the 2016 AQMP and the Draft Final 

2022 AQMP. VOC and NOx emissions estimates are higher in the Draft Final 2022 AQMP than the 2016 AQMP 

estimates except the NOx emission estimates for 2018 which remains almost unchanged.. Higher VOC and 

NOx emissions in the Draft Final AQMP 2022 inventory are due to the updates in methodology and activity 

data.  VOC and NOx emissions from off-road sources mostly decrease in the future years due to the continued 

implementation of existing regulations, except NOx emissions slightly increases in 2031 due to increase 

activities and growth..  SOx emission estimates are lower in the Draft Final 2022 AQMP. The SOx emissions 

from off-road mobile sources show a marginal decrease in 2023 (12 percent; 0.1 ton per day) which is mostly 

attributed to decrease in aircraft emissions but increase 54 percent and 18 percent in 2025 and 2031, 

respectively, from 2018 emissions level; this increase correspond to less than 1 ton per day of additional SOx 

and are mostly driven by increased emissions from aircraft and ocean-going vessels.  

 

Estimates of direct PM2.5 emissions from off-road mobile sources are lower in the Draft Final 2022 AQMP. 

PM2.5 emissions from off-road mobile sources are projected to decrease 1920, 24, and 3133 percent in 2023, 

2025, and 2031, respectively, from 2018 emissions level; these seemingly large decreases, however, 

correspond to only less thanapproximately 1 ton per day of less PM2.5 up to 2025 and approximately 2 tons 

per day in 2031 which are mostly attributed to decrease in off-road equipment emissions. 
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FIGURE III-1-4 

COMPARISON OF OFF-ROAD EMISSIONS - 2016 AQMP AND DRAFT FINAL 2022 AQMP 

(SUMMER PLANNING INVENTORY) 
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Inventory Type 
Two inventory types, annual average inventory and summer planning inventory are included in the Draft Final 

2022 AQMP to track emission reductions due to regulations, establish transportation conformity and to 

develop control measures.  The summer planning inventory was used to develop the attainment strategy for 

the 2015 8-hour ozone standard.  

Average Annual Day Inventory 

The average annual day emissions inventory was derived primarily by dividing the annual total emissions by 

365, except for the emissions derived from CARB’s EMFAC 2017 (on-road mobile sources) and In-Use Off-Road 

Fleet Inventory (most off-road mobile sources) models. EMFAC 2017 considers the average annual day 

inventory from on-road mobile sources associated with the typical weekdays (Tuesday to Thursday) traffic 

volume patterns and monthly average temperature and relative humidity conditions (for evaporative 

emissions). The on-road emission during weekends and holidays are significantly different compared with 

average annual day condition. In addition, the average annual day inventory was developed for all criteria 

pollutants regardless of their attainment status.  The average annual day emissions are used to estimate cost-

effectiveness of proposed control measures and future tracking of AQMP implementation (e.g., annual 

progress report on rule adoption).  

Planning Inventory 

The summer planning inventory provides the basis for tracking emission reduction progress specified by the 

federal Clean Air Act (CAA) and the California Clean Air Act (CCAA).  The CAA requires a plan to reduce ozone 

precursor emissions by 3 percent per year within the South Coast air basin, which is “extreme” nonattainment 

area for the 2018 8-hour federal ozone standard, until the attainment date. This, so-called Reasonable Further 

Progress (RFP) demonstration is specified in the U.S. EPA’s final rule of “Implementation of the 2008 National 

Ambient Air Quality Standards for Ozone: State Implementation Plan Requirements” (80 FR 12264, 12271) 

and CAA, Section 182(c)(2)(C). RFP requires VOC and/or NOx reductions of 18 percent over the first 6 years 

after the baseline year and an additional 3 percent per year averaged over each consecutive 3-year period 

until the attainment date for the 2015 8-hour ozone standard. 

The South Coast Air Basin is also designated as a nonattainment area for ozone for the California Ambient Air 

Quality Standards (CAAQS or State standard). The intent of the summer planning inventory is to characterize 

emission levels that occur during the typical season of ozone air quality violations. The summer planning 

inventory, also known as the ozone planning inventory, contains emissions of ozone precursors (i.e.., VOC and 

NOx) during the summertime, when ambient concentrations of ozone are typically at their highest, which is 

defined as May through October for planning purposes.     

CARB has developed guidelines for the development of planning inventories. Point sources emission estimates 

represent an “average annual operating day.” Emissions from point sources are calculated by dividing the 

total annual emissions produced by a source by the number of days the source was in operation. The 

calculation formula is illustrated as following: 
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SEMS (t/d) = EMS (t/y) / {OP_DAY × WEEK_YR} 

Where, SEMS is the seasonal emissions (tons/seasonal day); EMS is annual emissions (tons/year); OP_DAY is 

the number of days of operation per week; and WEEK_YR is the number of operating weeks per year.  

For example, if a company emitted 150 tons in a year and the production lines operated 5 days a week for 

40 weeks, then the average operating emissions from this facility are calculated to be 150 tons divided by 

200 days or 0.75 tons per day.   

For area and other mobile sources, planning emissions represent an “average seasonal operating day.”  As an 

example, VOC emissions produced by asphalt road-paving operations are calculated by considering the 

variation in monthly levels and weekly operating days for paving activity during the year.  Road paving 

activities vary throughout the year, with maximum rates during the summer season.  Paving activity varies 

throughout the week with, on average, five operating days in a week. The allocation of annual area source 

emissions among the seasons is based on estimated relative monthly and weekly emissions patterns.  For 

example, emissions from natural gas combustion for residential and commercial heating during summer 

months is significantly lower than winter months with higher ambient temperate and lower fuel combustion. 

The calculation formula for average seasonal operating day area and other mobile sources emission is 

illustrated as following: 

SEMS (t/d) = {EMS (t/y)×SUMMER_THROUGHPUT}/ SUMOPDAY 

SUMOPDAY = 184 (summer days) / 7 (days/week) 

× OP_DAY (operating days/week) 

Where SEMS is the seasonal average summer planning emissions (tons/seasonal day); EMS is annual emissions 

(tons/year); SUMMER_THROUGHPUT is the sum of fractional monthly throughputs; and OP_DAY is the 

number of days of operation per week.
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Baseline Emission Inventories 

Base Year Emissions 

The 2018 emission inventory is used as the base year to project future year emissions. It represents the most 

recent and comprehensive inventory development. Attachment C lists SCAB top VOC and NOx producers which 

emitted equal to or greater than ten tons per year in 2018. The total VOC emissions from these facilities represent 

67 percent of the total point sources VOC emissions and 7 percent of the total stationary VOC emissions.  The 

total NOx emissions from these facilities represent 84 percent of the total point sourcessource NOx emissions and 

3433 percent of the total stationary sourcessource NOx emissions. The stationary sourcessource emissions 

resultare primarily from the combustion of fuels, evaporation of solvents or fuels, and processing of materials.  

Hence, stationary sources are grouped under fuel combustion, waste disposal, cleaning and surface coatings, 

petroleum production and marketing, industrial processes, solvent evaporation, and other miscellaneous 

processes. 

Mobile sources are divided into two source categories: 1) on-road, and 2) other (off-road) mobile sources. On-

road mobile sources include light-duty passenger vehicles, light-, medium-, and heavy- heavy duty trucks, 

motorcycles, urban buses, school buses and motor homes. Other mobile sources include aircraft, trains, ships and 

commercial boats, recreational boats, off-road recreational vehicles, off-road equipment, portable equipment, 

farm equipment, and fuel storage and cargo handling equipment.  

Table III-2-1A and III-2-1B compare the summer planning Inventory emissions between the 2018 base year in the 

Draft Final 2022 AQMP and the projected 2018 emissions in the Final 2016 AQMP by major source category for 

VOC, NOx, SOx, and PM2.5. 
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TABLE III-2-1A 

COMPARISON OF VOC AND NOX EMISSIONS IN TONS PER DAY BY MAJOR SOURCE CATEGORY OF 2018 BASE 

YEAR IN DRAFT FINAL 2022 AQMP AND PROJECTED 2018 IN FINAL 2016 AQMP 

(SUMMER PLANNING INVENTORY) 

SOURCE CATEGORY 

2016 

AQMP 

Draft Final 

2022 AQMP 

% 

Change 

2016 

AQMP 

Draft Final 

2022 AQMP 

% 

Change 

VOC NOx 

STATIONARY SOURCES 

Fuel Combustion 11.3  5.24  -52%  22.8  18.320.1  -20%12%  

Waste Disposal 15.4  16.6  8%  2.5  1.5  -39%38%  

Cleaning and Surface 

Coatings 

42.3  38.1  -10%  0.1  0.0  -80%69%  

Petroleum Production 

and Marketing 

21.1  20.6  -2%  0.3  0.3  -11%10%  

Industrial Processes 12.3  10.98  -12%  0.1  0.1  18%13%  

Solvent Evaporation: 

   Consumer Products 87.6  107.4  23%  0.0  0.0  0%  

   Architectural Coatings 11.5  10.6  -8%  0.0  0.0  0%  

   Others 2.7  2.73  0%-14%  0.0  0.0  0%  

Misc. Processes 7.1  5.87  -

18%20%  

10.3  11.85  14%11%  

RECLAIM SOURCES 0.0  0.0  0%  24.2  18.2  -25%  

Total Stationary 

Sources 

211  218  3%  60  5052  -17%14%  

MOBILE SOURCES 

On-Road Vehicles 93  8281  -

12%13%  

167  159156  -5%7%  

Off-Road Vehicles 101  117107  16%6%  139  138143  0%3%  

Total Mobile Sources* 194  199188  -3%  306  297299  -3%2%  

TOTAL 405  417406  3%0%  366  347351  -5%4%  

*Totals are rounded to nearest integer.  

Overall, there are minor increases in the 2018 emissions of VOC and NOx in the 2022 AQMP inventory as compared 

to the 2016 AQMP inventory with 3 percent increasealmost no change in VOC and a 54 percent decrease in total 
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NOx emissions. Of note in the stationary source categories are the emission changes associated with RECLAIM 

categories and natural gas and LPG combustion sources. As described earlier, the RECLAIM emissions cap was 

used to project NOx emissions for future years. Following the Governing Board’s direction, the RECLAIM program 

will be converted to a traditional command-and-control regulatory structure. 2025 and 2026 will be the first years 

with no RECLAIM programs for NOx and SOx, respectively. The 2018 RECLAIM emissions from the 2016 AQMP 

inventory were the projection from the 2016 AQMP base year (2012),allocation caps defined in the South Coast 

AQMD’s Rule 2002, while the 2022 AQMP uses actual reported emissions for 2018, which were lower than the 

cap by 6 tons per day for NOx.  

For the on-road mobile source category, the updates described earlier to the on-road emissions model EMFAC 

2017, recently adopted regulations and vehicle activity changes resulted in 313 percent increase and 57 percent 

decreasedecreases in VOC and NOx emissions, respectively. The updates to several of the off-road category 

emission estimates resulted in a 166 percent increase in VOC emissions and no change3 percent increase in NOx 

emissions. Updates were completed for locomotives, ocean-going vessels, cargo handling equipment, commercial 

harbor craft, farming equipment, pleasure craft, Small Off-Road Engines (SORE), and off-road recreational 

vehicles. As a whole, mobile source VOC and NOx emissions decreased by 3 percent and 2 percent, respectively, 

between the 2016 AQMP and the Draft Final 2022 AQMP in 2018. 
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TABLE III-2-1B 

COMPARISON OF SOX AND PM2.5 EMISSIONS IN TONS PER DAY BY MAJOR SOURCE CATEGORY OF 2018 BASE 

YEAR IN DRAFT FINAL AQMP 2022 AND PROJECTED 2018 IN FINAL 2016 AQMP 

(SUMMER PLANNING INVENTORY) 

SOURCE CATEGORY 

20122016 

AQMP 

2016 Draft 

Final 2022 

AQMP 

% 

Change 

20122016 

AQMP 

2016 Draft 

Final 2022 

AQMP 

% 

Change 

SOx PM2.5 

STATIONARY SOURCES 

Fuel Combustion 2.0  2.5  0%22%  5.6  5.24  -7%3%  

Waste Disposal 0.6  0.5  -22%  0.3  0.3  8%  

Cleaning and Surface 

Coatings 

0.0  0.0  0%  1.7  1.6  -8%9%  

Petroleum Production 

and Marketing 

0.4  0.3  -29%30%  1.5  0.9  -40%  

Industrial Processes 0.12  0.14  17%18%  7.4  5.0  -32%  

Solvent Evaporation: 

  Consumer Products 0  0  0%  0  0  0%  

  Architectural Coatings 0  0  0%  0  0  0%  

  Others 0  0  0%  0  0  0%  

Misc. Processes 0.3  0.2  -52%55%  27.8  29.81  7%5%  

RECLAIM SOURCES 6.8  5.5  -19%  0  0  0%  

Total Stationary 

Sources 

10  9  -12%  44  4342  -3%4%  

MOBILE SOURCES 

On-Road Vehicles 1.9  1.7  -9%  10.9  11.10  2%1%  

Off-Road Vehicles 3.7  3.78  0%4%  5.5  5.58  0%6%  

Total Mobile 

Sources* 

6  56  -3%1%  16  17  1%3%  

TOTAL 17  1415  -16%15%  62  59  -5%  

*Values are rounded to nearest integer and may not sum due to rounding error. 
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Future Year Emissions 

Future baseline emissions, which assume no additional air quality regulations introduced beyond already adopted 

regulations and programs, are presented in this appendix. The future years include attainment years and other 

milestone years significant to demonstrate progress toward attainment. They are 2023, 2025, 2031, 2032 and 

2037. Emissions by major source category are provided in the Attachment B. These emissions are forecast from 

the 2018 base year by incorporating the controls implemented under South Coast AQMD rules and programs 

adopted as of October 2020, and CARB rules adopted by December, 2021, and a specific set of growth rates from 

SCAG for population, industry, and motor vehicle activity. South Coast AQMD’s Rule 1109.1- Emissions of Oxides 

of Nitrogen from Petroleum Refineries and Related Operations, which was adopted in November 2021, is also 

reflected in the Draft Final 2022 AQMP emissions inventory. Growth projections from SCAG were replaced for 

certain categories where more specific information was available to improve emission forecasts. For example, 

District-wide natural gas consumption forecasts, consistent with the 2020 California Gas Report,64 were used to 

estimate the area source emissions associated with natural gas combustion.   

The methodology used to forecast emissions for non-RECLAIM sources is described in the following sections. 

Baseline emissions for future years are obtained using the following equation: 

FYi  =  BY  ×  CFi  ×  GFi 

where FYi is the forecasted emissions of an air pollutant in the Basin for a future year i.  BY refers to the base year 

(2018) emissions of the air pollutant. The control factor, CFi, is an indicator of the level of control on a specific 

source category as a result of adopted state and local air quality regulations in year i. The GFi is a growth factor 

determined for different categories of industry with socioeconomic data for year i with respect to base year. Both 

CFi and GFi are unitless factors that reflect a change with respect to the base year 2018. 

For RECLAIM sources, RECLAIM allocation cap as defined in the South Coast AQMD’s rule 2002 was used for the 

years prior to the conversion to a traditional command and control structure. The last years of RECLAIM are 2024 

and 2025 for NOx and SOx, respectively. After the sunset year, sources belonging to the RECLAIM universe, 

referedreferred as “former-RECLAIM”, are then scaled using growth and control factors normalized by the growth 

and control factors of the sunset year 2024. Baseline emissions for years after sunset are projected as follows:  

FYi  =  SY  ×  CFi/CFS  ×  GFi/GFS 

where FYi is the forecasted emissions for year i. SY is the emissions in the sunset year (2024 for NOx, and 2025 

for SOx). CFi is the control factor for year i and CFS is the control factor in the sunset year. GFi is the growth 

factor for year i and GFS is the growth factor in the sunset year.  

Figure III-2-1 shows the (former-) RECLAIM universe NOx emission trend in the Draft Final 2022 AQMP SIP 

inventory for future years.  The latest amendment of the regulation XX in December 2015 reduces NOx 

allocation cap from RECLAIM facilities from 22.5 tons per day in 2019 to 14.5 tons per day in 2024. From 2025, 

 

64 https://www.socalgas.com/sites/default/files/2020-

10/2020_California_Gas_Report_Joint_Utility_Biennial_Comprehensive_Filing.pdf. 
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the NOx emissionemissions under former-RECLAIM undergo steady decrease with the implementation of 

R1109.1 as well as other stationary source rules by the South Coast AQMD. The emission number shown here 

are annual average inventory with the sum of South Coast Air Basin and Coachella Valley (former-) RECLAIM 

universe. Attachment G has detail tables for SOx and NOx RECLAIM/former-RECLAIM emission for baseline and 

future years over South Coast Air Basin and Coachella Valley separately. 

 

FIGURE III-2-1 

NOX EMISSION OF (FORMER-) RECLAIM SOURCES FOR FUTURE YEARS IN DRAFT FINAL 2022 AQMP SIP 

INVENTORY (TONS PER DAY) 

 

Control Factors 

The impact of South Coast AQMD rules and programs adopted or amended with compliance dates after 2018 are 

included in the baseline emission forecasts with control factors. Control factors were developed in reference to 

2018 and applied to source categories and/or specific industries affected by the adopted rules/amendments.  For 

industrial sources, the standard industrial codes (SIC) system is used. The U.S. EPA’s SCC system is used for 

equipment. A control factor, CFiCfi, is calculated with the following equation for an individual source category: 

CFiCfi= 1 -– Control Efficiency 

Control efficiency is mostly based on estimates projected during rulemaking. Control factors represent the 

remaining emissions after a rule or regulation is implemented after 2018. Table III-2-2A lists control factors for the 

attainment year 2032 and 2037 for newly adopted or amended South Coast AQMD rules after 2016 AQMP with 

post-2018 compliance dates. Table III-2-2B lists the resulting future accumulated annual average emission 

reductions in 2032 and 2037. In total, ten regulations and a Facility Based Mobile Source Measure for Commercial 

Airports were amended or adopted by South Coast AQMD since the development of the 2016 AQMP and reflected 
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in the baseline emissions inventory of the Draft Final 2022 AQMP. The 2016 AQMP control factors from the rules 

R1146.2 (with the amendment date of May 5, 2006) and R1147 (with amendment date of December 5, 2008) are 

also included into the future baseline emission projections in the Draft Final 2022 AQMP since they are not fully 

implemented by 2018 and have criteria pollutant emission reductions with post-2018 implementation schedule. 

Table III-2-2C list the South Coast AQMD’s regulations adopted since the Final 2016 AQMP to convert the RECLAIM 

program to a traditional command-and-control structure. South Coast AQMD has adopted eight so-called ‘landing’ 

rules prior to October 2020 in order to transition out of RECLAIM. A portion of the R1109.1 (2.35 tons per day NOx 

reduction) is attributed to the RECLAIM reductions as specified in the Rule 2002, therefore reflected in the 

RECLAIM allocation cap. To avoid double counting, the reductions from the landing rules are not reflected in the 

baseline of Draft Final 2022 AQMP SIP inventory.  

Growth Factors 

To quantify growth, a facility business type is assigned to the facilities based on North American Industry 

Classification System (NAICS) Code according to their primary activity. Growth projections by NAICS are based on 

SCAG’s 2020 RTP/SCS. The growth scalars were developed with the most recent data from Energy Information 

Administration (EIA), Southern California Gas Company, Bureau of Land Management (BLM), and South Coast 

AQMD rule compliance records.   

Each emission inventory source grows based on its growth surrogate. Growth surrogates include industry output 

growth, employment growth, demographic growth, vehicle miles traveled (VMT) growth and others. The selection 

of the surrogate by which emission growth is projected depends on the type of activity. For instance, 

manufacturing sectors use output growth as surrogate. Output growth is the product of employment and 

productivity. Employment growth is chosen for labor intensive sectors, such as construction and laundering. 

Certain emission sources use demographic data as their surrogate; for example, the number of housing units is 

used to grow emissions from architectural coatings, and population growth is used for the composting waste 

disposal category. Some growth projections are from SoCalGas 2020 Gas Data Report for natural gas combustion 

related categories (Table III-1-7 lists the categories). The demographic forecasts from the year 2018 through 2037 

for population, housing, employment, and motor vehicle activity for South Coast Air Basin are shown in Table III-

2-3. 
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TABLE III-2-2A 

CONTROL FACTORS BY SOUTH COAST AQMD RULES APPLYING TO NON-RECLAIM SOURCES  

WITH POST-2018 COMPLIANCE DATES  

 

RULES* DESCRIPTION 

Adoption 

/Amend 

Date 

2032 2037 

VOC NOx PM VOC NOx PM 

445 Wood Burning Devices 3-Oct-20 - - 0.97 - - 0.97 

1109.1 
NOx reduction from 

refinery 
5-Nov-21 - 0.62 - - 0.58 - 

1111 
Residential NG Heating 

Furnaces (<175k btu/hr) 
2-Mar-18 - 0.62 - - 0.52 - 

1113 Architectural Coatings 5-Feb-16 0.92 - - 0.92 - - 

1118.1  Non-Refinery Flares 4-Jan-19 0.97 0.81 - 0.97 0.81 - 

1134  Stationary Gas Turbine 5-Apr-19 - 0.36 - - 0.36 - 

1135  
Electricity Generating 

Facilities 
2-Nov-18 - 0 - - 0.09 - 

1146 & 1146.1  

 Industrial /Commercial 

Boilers, Steam Generator, 

& Process Heaters 

7-Dec-18 - 0.33 - - 0.33 - 

1168 
Adhesive and Sealant 

Applications 
6-Oct-17 0.85 - - 0.85 - - 

Airport 
FBMSM -– Commercial 

Airports  
6-Dec-19 

0.34

- 
0.34 - 0.34- 0.34 - 

* Regulations adopted or amended as of October 2020 since 2016 AQMP and Rule 1109.1 
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TABLE III-2-2B 

ACCUMULATED EMISSION REDUCTIONS IN TONS PER DAY BY SOUTH COAST AQMD RULES  

APPLYING TO NON-RECLAIM SOURCES 

  

RULES* DESCRIPTION 

Adoption 

/Amend 

Date 

2032 2037 

VOC NOx PM VOC NOx PM 

445 Wood Burning Devices 27-Oct-20 - - 0.13 - - 0.13 

1109.1 
NOx reduction from 

refinery 
5-Nov-21 - 4.20 - - 4.65 - 

1111 
Residential NG Heating 

Furnaces 
2-Mar-18   2.71 - - 3.39 - 

1113 Architectural Coatings 5-Feb-16 0.95 - - 0.95 - - 

1118.1  

(non-RECLAIM)** 
Non-Refinery Flares 4-Jan-19 - 0.12 - - 0.12 - 

1134  

(non-RECLAIM)** 
Stationary Gas Turbine 5-Apr-19 - 0.17 - - 0.17 - 

1135 

(non-RECLAIM)** 

Electricity Generating 

Facilities 
2-Nov-18 - 0.04 - - 0.04 - 

1146 & 1146.1 

(non-RECLAIM)** 

 Industrial /Commercial 

Boilers, Steam Generator, 

& Process Heaters 

7-Dec-18 - - - - 0.06 - 

1168 
Adhesive and Sealant 

Applications 
6-Oct-17 0.79 - - 0.79 - - 

Airport 
FBMSM – Commercial 

Airports 
6-Dec-19 - 0.90 - - 0.90 - 

* Adopted or amended as of October 2020 and Rule 1109.1. Only the rules with post-2018 compliance date are listed. 

**The emission reductions for RECLAIM portion of are not included to avoid double counting.  
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TABLE III-2-2C 

REDUCTIONS IN TONS PER DAY FROM SOUTH COAST AQMD’S REGULATIONS TO TRANSIT FROM RECLAIM TO 

COMMAND-AND-CONTROL STRUCTURE* 

RULES* DESCRIPTION 

Adoption 

/Amend 

Date 

2032 2037 

VOC NOx PM VOC NOx PM 

1109.1** 
NOx reduction from 

refinery 
5-Nov-21 - 2.35 - - 2.35 - 

1110.2 
Emissions from Gaseous 

and Liquid-Fueled Engines 
1-Nov-19 - 0.29 - - 0.29 - 

1117 Glass Melting Furnaces 5-Jun-20 - 0.14 - - 0.14 - 

1118.1 Non-Refinery Flares 4-Jan-19 - 0.04 - - 0.04 - 

1134 Stationary Gas Turbine 5-Apr-19 - 1.79 - - 1.79 - 

1135 
Electricity Generating 

Facilities 
2-Nov-18 - 0.36 - - 0.36 - 

1146 & 1146.1 

 Industrial /Commercial 

Boilers, Steam Generator, & 

Process Heaters 

7-Dec-18 - 0.40 - - 0.40 - 

1146.2 
Large Water Heaters & 

Small Boilers 
7-Dec-18 - 0.01 - - 0.01 - 

* Adopted or amended prior to October 2020 and Rule 1109.1. Rules with post-2018 compliance dates   

**Portion of the R1109.1 reductions complying with the Rule 2002 RECLAIM allocation cap before the program sunset. 
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TABLE III-2-3 

BASELINE DEMOGRAPHIC FORECASTS IN THE DRAFT FINAL 2022 AQMP 

CATEGORY   2018 2023 2025 2031 2032 2037 

Population Millions 16.7 17.3 17.5 18.1 18.2 18.6 

  Growth (%)   3.5 4.8 8.5 9 11.8 

Housing Units Millions 5.3 5.7 5.7 6 6 6.2 

  Growth (%) - 5.9 7.7 12.5 13.3 17 

Total Employment Millions 7.7 8 8.1 8.4 8.4 8.6 

  Growth (%) - 3 4.4 7.9 8.4 11.3 

Daily VMT Millions 388 394 394 397 399 406 

  Growth (%) - 1.7 1.6 2.5 2.9 4.8 

 

Current forecasts indicate that this regionthe Basin will experience a population growth of 12 percent by the 

year 2037 with a 5 percent increase in vehicle miles traveled (VMT) from the 2018 levels. Housing units and 

total employment show growth of 17 percent and 11 percent, respectively.  

Demographic projections in the Draft Final 2022 AQMP for the years 2023, 2025, 2031 differ slightly from the 

projection assumed in the 2016 AQMP. Population in 2022, 2023, and 2025 are projected to be 200,000 

inhabitants more than projected for those years in the 2016 AQMP, as a resultbecause of a faster population 

growth rate assumed in the Draft Final 2022 AQMP.  

Similarly, total employment forecast in the Draft Final 2022 AQMP exhibits a sharper rate of increase with 

200,000 higher employment for years 2023, 2025, and 2031, compared to those in the 2016 AQMP. The daily 

VMT forecasts, however, are lower by 13, 9, and 12 million in the Draft Final 2022 AQMP for these three years, 

indicating slow growth in VMT compared to the last AQMP. 

Table III-2-4 shows the relative distribution of population by county in the Basin for the years 2018, 2023, 2025, 

2031, 2032 and 2037. By 2037 the populations in Los Angeles and Orange counties are projected to increase 

by 9 percent from the 2018 levels, compared with the increases for Riverside and San Bernardino counties of 

23 percent and 19 percent, respectively, indicating faster growth in inland counties than Los Angeles and 

Orange counties. 
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TABLE III-2-4 

POPULATION DISTRIBUTION BY COUNTY IN SCABSOUTH COAST AIR BASIN (IN THOUSANDS) 

YEAR LOS ANGELES ORANGE RIVERSIDE SAN BERNARDINO BASIN TOTAL 

2018  9,869   3,232   1,937   1,634   16,672  

2023  10,149   3,324   2,067   1,724   17,263  

2025  10,239   3,361   2,124   1,753   17,477  

2031  10,513   3,453   2,273   1,844   18,082  

2032  10,562   3,464   2,292   1,860   18,179  

2037  10,803   3,512   2,386   1,939   18,641  

 

Growth factors for specified ranges of NAICS categories were projected by SCAG and are based on predictions 

of growth for different industrial sectors in each county. SCAG has provided growth factors for base year, 2018 

and future milestone years such as 2023, 2025, 2031, 2032, and 2037. Table III-2-5 lists the point sources 

growth surrogate by NAICs. Table III-2-6 shows the area sources growth surrogate by source category. Tables 

III-2-7 through Table III-2-11 illustrate the growth factors for point sources by NAICS for years of 2023, 2025, 

2031, 2032 and 2037 in the Draft Final 2022 AQMP. Tables III-2-12 through Table III-2-16 contain the growth 

factors for years of 2023, 2025, 2031, 2032 and 2037 in the Draft Final 2022 AQMP for the area sources by 

source category. 
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TABLE III-2-5 

POINT SOURCES GROWTH SURROGATE BY SOURCE CATEGORY 

NAICS SOURCE DESCRIPTION GROWTH SURROGATE 

111 Crop Production 111-115 Output 

112 Animal Production 111-115 Output 

113 Forestry and Logging 111-115 Output 

114 Fishing Hunting and Trapping 111-115 Output 

115 Support Activities for Agriculture and Forestry 111-115 Output 

211 Oil and Gas Extraction 211 Output 

212 Mining (except Oil and Gas) 212-213 Output 

213 Support Activities for Mining 212-213 Output 

221111 Hydroelectric Power Generation SCG-Electricity Power 

221112 Fossil Fuel Electric Generation SCG-Electricity Power 

221113 Nuclear Electric Generation SCG-Electricity Power 

221119 Other Electric Generation SCG-Electricity Power 

221121 Electric Bulk Transmission and Control SCG-Electricity Power 

221122 Electric Power Distribution SCG-Electricity Power 

221 Utilities - Except Electricity Total Employment 

236 Construction of Buildings 236-238 Employment 

237 Heavy and Civil Engineering Construction 236-238 Employment 

238 Specialty Trade Contractors 236-238 Employment 

311 Food Manufacturing 311 Output 

312 Beverage and Tobacco Product Manufacturing 312 Output 

313 Textile Mills 313 Output 

314 Textile Product Mills 314 Output 

315 Apparel Manufacturing 315 Output 

316 Leather and Allied Product Manufacturing 316 Output 

321 Wood Product Manufacturing 321 Output 

322 Paper Manufacturing 322 Output 

323 Printing and Related Support Activities 323 Output 

324 Petroleum and Coal Products Manufacturing No Growth 

325 Chemical Manufacturing 325 Output 

326 Plastics and Rubber Products Manufacturing 326 Output 

327 Nonmetallic Mineral Product Manufacturing 327 Output 

331 Primary Metal Manufacturing 331 Output 

332 Fabricated Metal Product Manufacturing 332 Output 
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TABLE III-2-5 (CONTINUED) 

POINT SOURCES GROWTH SURROGATE BY SOURCE CATEGORY 

NAICS SOURCE DESCRIPTION GROWTH SURROGATE 

333 Machinery Manufacturing 333 Output 

334 Computer and Electronic Product Manufacturing 334 Output 

335 Electrical Equipment -Appliance-Component Manufacturing 335 Output 

336 Transportation Equipment Manufacturing 336 Output 

337 Furniture and Related Product Manufacturing 337 Output 

339 Miscellaneous Manufacturing 339 Output 

423 Merchant Wholesalers-Durable Goods 423 Employment 

424 Merchant Wholesalers - Nondurable Goods 424 Employment 

425 Wholesale Electronic Markets and Agents and Brokers 425 Employment 

441 Motor Vehicle and Parts Dealers 441 Employment 

442 Furniture and Home Furniture Stores 442 Employment 

443 Electronics and Appliance Stores 443 Employment 

444 Building Material-Garden Equipment-Supplies Dealers 444 Employment 

445 Food and Beverage Stores 445-6 Employment 

446 Health and Personal Care Stores 445-6 Employment 

447 Gasoline Stations 447 Output 

448 Clothing and Clothing Accessories Stores 448 Output 

451 Sporting Goods-Hobby-Book- Music Stores 451-454 Output 

452 General Merchandise Stores 451-454 Output 

453 Miscellaneous Store Retailers 451-454 Output 

454 Nonstore Retailers 451-454 Output 

481 Air Transportation 481 Output 

482 Rail Transportation 482 Output 

483 Water Transportation 483 Output 

484 Truck Transportation 484 Output 

485 Transit and Ground Passenger Transportation 485 Output 

486 Pipeline Transportation 486 Output 

487 Scenic and Sightseeing Transportation 487 Output 

488 Support Activities for Transportation 488 Output 

491 Postal Service 491-493 Employment 

492 Couriers and Messengers 491-493 Employment 

493 Warehousing and Storage 491-493 Output 

511 Publishing Industries (except Internet) 511-519 Output 
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TABLE III-2-5 (CONTINUED) 

POINT SOURCES GROWTH SURROGATE BY SOURCE CATEGORY 

NAICS SOURCE DESCRIPTION GROWTH SURROGATE 

512 Motion Picture and Sound Recording Industries 511-519 Output 

515 Broadcasting (except Internet) 511-519 Output 

517 Telecommunications 511-519 Output 

518 Data Processing- Hosting and Related Services 511-519 Output 

519 Other Information Services 511-519 Output 

521 Monetary Authorities-Central Bank 521-525 Employment 

522 Credit Intermediation and Related Activities 521-525 Employment 

523 Securities-Commodity-Other Financial Investments 521-525 Employment 

524 Insurance Carriers and Related Activities 521-525 Employment 

525 Funds-Trusts-and Other Financial Vehicles 521-525 Employment 

531 Real Estate 531-533 Employment 

532 Rental and Leasing Services 531-533 Employment 

533 Lessors of Nonfinancial Intangible Assets (no Copyright) 531-533 Employment 

541 Professional-Scientific-and Technical Services 541 Employment 

551 Management of Companies and Enterprises 551 Employment 

561 Administrative and Support Services 561-562 Employment 

562 Waste Management and Remediation Services 561-562 Employment 

611 Educational Services Pop 5 to 24 

621 Ambulatory Health Care Services Population 

622 Hospitals Pop 0 to 4 and 65 up 

623 Nursing and Residential Care Facilities Pop 65 up 

624 Social Assistance 621-624 Employment 

711 Performing Arts-Spectator Sports-and Related Industries 711-713 Output 

712 Museums-Historical Sites-and Similar Institutions 711-713 Output 

713 Amusement-Gambling-and Recreation Industries 711-713 Output 

721 Accommodation Total Employment 

722 Food Services and Drinking Places Total Employment 

811 Repair and Maintenance Total Employment 

812 Personal and Laundry Services Total Employment 

813 Religious-Grant-Civic-Professional-and Similar Org 811-814 Employment 

814 Private Households 811-814 Employment 

921 Executive-Legislative-and Other General Govt Support 921-928 Employment 

922 Justice-Public Order-and Safety Activities 921-928 Employment 
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TABLE III-2-5 (CONCLUDED) 

POINT SOURCES GROWTH SURROGATE BY SOURCE CATEGORY 

NAICS SOURCE DESCRIPTION GROWTH SURROGATE 

923 Administration of Human Resource Programs 921-928 Employment 

924 Administration of Environmental Quality Programs 921-928 Employment 

925 Admin of Housing Pgms-Urban-Community Development 921-928 Employment 

926 Administration of Economic Programs 921-928 Employment 

927 Space Research and Technology 921-928 Employment 

928 National Security and International Affairs 921-928 Employment 



Chapter 2: Summary of Emissions 

III-2-17 

TABLE III-2-6 

AREA SOURCES GROWTH SURROGATE BY SOURCE CATEGORY 

SOURCE DESCRIPTION SURROGATE 

Cogen SCG-Cogen* 

Gaseous Fuel NAICS 211 Output 

Ind. Stationary IC Engines - Natural Gas SCG - Industrial Combustion* 

Industrial Natural Gas (Unspecified) SCG - Industrial Combustion* 

Industrial LPG Combustion Manufacturing Output 

Industrial Distillate Oil Combustion Manufacturing Output 

Ind. Stationary IC Engines - Other Fuel Manufacturing Output 

Ag Irrigation IC Engines-Stationary CARB Growth Data 

Ag Irrigation IC Engines-Portable CARB Growth Data 

Commercial Space Heating SCG - Commercial Space* 

Commercial Water Heating SCG - Commercial Water* 

Commercial Combustion – Internal SCG - Commercial Combustion* 

Commercial Combustion – External SCG - Commercial Combustion* 

Commercial LPG Combustion Service Output 

Stationary Engines – Diesel CARB Growth Data 

Resource Recovery SCG-Cogen* 

Sewage Treatment Plants - POTWs - Ammonia Population 

Municipal Waste Disposal Population 

Composting – Ammonia No Growth 

Biological Waste – Composting Population 

Laundering Total Employment 

Degreasing Manufacturing Output 

Auto Refinishing Misc. Services Employment 

Marine Coating Water Transportation Output 

Paper Coating Paper Manufacturing Output 

Fabric Coatings Textile Output 

Can and Coil Coatings Fabricated Metal Output 

Metal Part and Products Coatings Fabricated Metal Output 

Wood and Fabricated Furniture Coatings Furniture Output 

Plastic Parts Coatings Plastic Output 

Semiconductor Coatings Computer Output 

Aircraft and Aerospace Coatings Air Transportation Output 

Thinning and Cleanup Solvent Use Manufacturing Output 

* These projections by SCG incorporate the energy efficiency programs/standards. 
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TABLE III-2-6 (CONTINUED) 

AREA SOURCES GROWTH SURROGATE BY SOURCE CATEGORY 

SOURCE DESCRIPTION SURROGATE 

Printing Printing Output 

Adhesive and Sealants (Solvent Based) Manufacturing Output 

Adhesive and Sealants (Water Based) Manufacturing Output 

Miscellaneous Industrial Solvents Manufacturing Output 

Oil Production Fugitive NAICS 211 Output 

Natural Gas Transmission Losses SCG - Total - Natural Gas* 

LPG Transfer and Dispensing - Fugitive Losses Households 

Gasoline Dispersing Tank-Working Losses Gasoline Consumption 

Gasoline Dispensing Tank-Breathing Losses Gasoline Consumption 

Vehicle Refueling-Vapor Displacement Losses Gasoline Consumption 

Vehicle Refueling-Spillage Gasoline Consumption 

Storage Tank and Pipeline Cleaning Gasoline Consumption 

Tank Cargo-Pressure Related Fug. Losses Gasoline Consumption 

Tank Cargo-Vapor Hose Fugitive Losses Gasoline Consumption 

Tank Cargo-Product Hose Fugitive Losses Gasoline Consumption 

Bulk Gasoline Storage and Transfer (Unspec) Gasoline Consumption 

Rubber and Rubber Products Plastic Output 

Fiberglass and Fiberglass Products Plastic Output 

Plastic and Plastic Products Plastic Output 

Wine Fermentation  Beverage Manufacturing Output 

Wine Aging CARB Growth Data 

Bakeries Food Output 

Agricultural Products Processing Losses Agriculture Output 

Agricultural Crop Processing Losses Agriculture Output 

Sand and Gravel Excavation Mineral Product Output 

Asphaltic Concrete Production Construction Employment 

Grinding/Crushing of Aggregates Mineral Product Output 

Surface Blasting Mining Extraction Output 

Cement Concrete Manufacturing and Fabrication Mineral Product Output 

Open Pile Storage No Growth 

Other Mineral Processes Mineral Product Output 

Secondary Metal Production Primary Metal Output 

Wood Product Losses Furniture Output 

* These projections by SCG incorporate the energy efficiency programs/standards. 
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TABLE III-2-6 (CONTINUED) 

AREA SOURCES GROWTH SURROGATE BY SOURCE CATEGORY 

SOURCE DESCRIPTION SURROGATE 

Industrial Lubricant Population 

Industrial Process Losses (Unspecified) No Growth 

Consumer Products (Except Aerosol) Population 

Aerosol Consumer Product – Aerosol No Growth 

Architectural Coatings Households 

Ag Pesticides Methyl Bromide CARB Growth Data 

Ag Pesticides non-Methyl Bromide CARB Growth Data 

non-Ag Pesticides-Methyl Bromide CARB Growth Data 

non-Ag Pesticides-non-Methyl Bromide CARB Growth Data 

Agricultural Fertilizer – Ammonia CARB Growth Data 

Asphalt Paving Construction Employment 

Residential Wood Stoves No Growth 

Residential Wood Fireplaces No Growth 

Residential Natural Gas Space Heating SCG - Residential Space* 

Residential Distillate Oil Combustion Households 

Residential Natural Gas Water Heating SCG - Residential Water* 

Residential Natural Gas Cooking SCG - Residential Cooking* 

Residential Natural Gas Comb – Other SCG - Residential Combustion* 

Residential LPG Combustion Households 

Farming Operations CARB Growth Data 

Residential Building Construction -– Dust Construction Employment 

Commercial Building Construction - Dust Construction Employment 

Industrial Building Construction – Dust Construction Employment 

Institutional Building Construction - Dust Construction Employment 

Road Construction – Dust Construction Employment 

Paved Road Travel – Freeways VMT (freeway) 

Paved Road Travel (Unspecified) No Growth 

Paved Road Travel-Major VMT (major) 

Paved Road Travel-Collector VMT (other) 

Paved Road Travel-Local VMT (other) 

Unpaved Road Travel -City and County Roads No Growth 

Unpaved Road Travel - US Forest and Park Roads No Growth 

Unpaved Road Travel -BLM Roads No Growth 

* These projections by SCG incorporate the energy efficiency programs/standards. 
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TABLE III-2-6 (CONCLUDED) 

AREA SOURCES GROWTH SURROGATE BY SOURCE CATEGORY 

SOURCE DESCRIPTION SURROGATE 

Unpaved Road Travel -Farm Roads CARB Growth Data 

Unpaved Roads (Unspecified) No Growth 

Ag Land (Non-Pasture) - Wind Dust CARB Growth Data 

Ag Land (Pasture) - Wind Dust CARB Growth Data 

Unpaved Roads - Wind Dust No Growth 

Fires No Growth 

Ag Burning – Pruning CARB Growth Data 

Agricultural Burning - Field Crops CARB Growth Data 

Range Improvement Agriculture Output 

Forest Management Forest Management Services Data** 

Wildland Fire Use (WFU) CARB Growth Data 

Weed Abatement No Growth 

Waste Burning (Unspecified) CARB Growth Data 

Cooking Total Employment 

Domestic Activity – Ammonia Population 

* These projections by SCG incorporate the energy efficiency programs/standards. 

** Forest Management Services FRAP provided actual 2012 emission databurn perimeters and ignition dates 

which is used in FOOEM model to estimate prescribed burning emissions; Future emission growyear 

estimates are based on a 10-year average, held flat from TAD2003in the forecast. 
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TABLE III-2-7 

NAIC EMISSION GROWTH FACTORS BY COUNTY IN THE SCAB FOR THE YEAR 2023 

NAIC SECTOR NAIC 
LOS 

ANGELES 
ORANGE RIVERSIDE 

SAN 

BERNARDINO 

Agriculture, Forestry, Animal, Fishing 

and Hunting 

11 1.078 0.987 1.111 1.032 

Oil and Gas Extraction 211 1.276 1.168 1.315 1.221 

Mining (except Oil and Gas) 212 1.009 0.923 1.039 0.966 

Support Activities for Mining 213 1.009 0.923 1.039 0.966 

Utilities - Except Electricity 221 1.081 1.098 1.225 1.117 

Utilities – Electricity 221 1.027 1.043 1.164 1.061 

Construction 23 1.021 1.025 1.107 1.025 

Food Manufacturing 311 1.037 1.060 1.124 1.071 

Beverage and Tobacco Product 

Manufacturing 

312 0.939 0.959 1.018 0.970 

Textile Mills 313 1.130 1.155 1.225 1.167 

Textile Product Mills 314 1.130 1.155 1.225 1.167 

Apparel Manufacturing 315 1.127 1.151 1.221 1.163 

Leather and Allied Product 

Manufacturing 

316 1.127 1.151 1.221 1.163 

Wood Product Manufacturing 321 1.032 1.054 1.118 1.065 

Paper Manufacturing 322 1.033 1.056 1.120 1.067 

Printing and Related Support Activities 323 1.104 1.128 1.196 1.140 

Petroleum and Coal Products 

Manufacturing 

324 1.093 1.117 1.184 1.128 

Chemical Manufacturing 325 1.047 1.069 1.134 1.081 

Plastics and Rubber Products 

Manufacturing 

326 1.003 1.025 1.087 1.036 

Nonmetallic Mineral Product 

Manufacturing 

327 1.026 1.048 1.112 1.059 

Primary Metal Manufacturing 331 1.097 1.121 1.189 1.133 

Fabricated Metal Product Manufacturing 332 1.032 1.054 1.118 1.066 

Machinery Manufacturing 333 1.053 1.076 1.141 1.087 

Computer and Electronic Product 

Manufacturing 

334 1.108 1.132 1.200 1.144 

Electrical Equipment -Appliance-

Component Manufacturing 

335 1.049 1.072 1.137 1.083 

Transportation Equipment 

Manufacturing 

336 1.052 1.075 1.140 1.086 

Furniture and Related Product 

Manufacturing 

337 1.079 1.103 1.169 1.114 
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TABLE III-2-7 (CONTINUED) 

NAIC EMISSION GROWTH FACTORS BY COUNTY IN THE SCAB FOR THE YEAR 2023 

NAIC SECTOR NAIC 
LOS 

ANGELES 
ORANGE RIVERSIDE 

SAN 

BERNARDINO 

Miscellaneous Manufacturing 339 1.071 1.095 1.161 1.106 

Wholesale Trade 42 1.000 0.997 1.055 0.994 

Motor Vehicle and Parts Dealers 441 1.077 1.152 1.143 1.119 

Furniture and Home Furniture Stores 442 1.120 1.198 1.188 1.164 

Electronics and Appliance Stores 443 1.120 1.198 1.188 1.164 

Building Material-Garden Equipment-

Supplies Dealers 

444 1.120 1.198 1.188 1.164 

Food and Beverage Stores 445 0.990 1.059 1.050 1.029 

Health and Personal Care Stores 446 0.990 1.059 1.050 1.029 

Gasoline Stations 447 1.120 1.198 1.188 1.164 

Clothing and Clothing Accessories Stores 448 1.120 1.198 1.188 1.164 

Sporting Goods-Hobby-Book- Music 

Stores 

451 1.120 1.198 1.188 1.164 

General Merchandise Stores 452 1.120 1.198 1.188 1.164 

Miscellaneous Store Retailers 453 1.120 1.198 1.188 1.164 

Nonstore Retailers 454 1.120 1.198 1.188 1.164 

Air Transportation 481 1.084 1.101 1.229 1.120 

Rail Transportation 482 1.043 1.060 0.000 1.077 

Water Transportation 483 1.179 1.198 1.336 1.218 

Truck Transportation 484 1.115 1.133 1.264 1.152 

Transit and Ground Passenger 

Transportation 

485 1.105 1.123 1.253 1.142 

Pipeline Transportation 486 1.097 1.115 1.243 1.133 

Scenic and Sightseeing Transportation 487 1.052 1.069 1.192 1.087 

Support Activities for Transportation 488 1.052 1.069 1.192 1.087 

Postal Service 491 1.012 1.028 1.147 1.045 

Couriers and Messengers 492 1.012 1.028 1.147 1.045 

Warehousing and Storage 493 1.079 1.097 1.223 1.115 

Information 51 1.165 1.150 1.207 1.155 

Finance and Insurance 52 1.105 1.109 1.167 1.113 

Real Estate and Rental and Leasing 53 1.106 1.110 1.168 1.113 

Professional-Scientific-and Technical 

Services 

541 1.064 1.076 1.156 1.064 

Management of Companies and 

Enterprises 

551 1.084 1.097 1.178 1.084 
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TABLE III-2-7 (CONTINUED) 

NAIC EMISSION GROWTH FACTORS BY COUNTY IN THE SCAB FOR THE YEAR 2023 

NAIC SECTOR NAIC 
LOS 

ANGELES 
ORANGE RIVERSIDE 

SAN 

BERNARDINO 

Administrative and Support Services 561 1.014 1.027 1.103 1.014 

Waste Management and Remediation 

Services 

562 1.014 1.027 1.103 1.014 

Educational Services 611 1.063 1.069 1.150 1.064 

Ambulatory Health Care Services 621 1.028 1.028 1.067 1.054 

Hospitals 622 1.121 1.120 1.160 1.140 

Nursing and Residential Care Facilities 623 1.175 1.160 1.226 1.222 

Social Assistance 624 1.060 1.065 1.146 1.061 

Arts, Entertainment, Museums, and 

Recreation 

71 1.104 1.119 1.191 1.204 

Accommodation and Food Services 72 1.065 1.079 1.149 1.161 

Repair and Maintenance 811 1.019 1.030 1.101 1.039 

Personal and Laundry Services 812 1.019 1.030 1.101 1.039 

Religious-Grant-Civic-Professional-and 

Similar Org 

813 1.015 1.024 1.057 1.024 

Private Households 814 1.015 1.024 1.057 1.024 

Public Administration 92 1.057 1.050 1.151 1.053 

(Base year is 2018) 
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TABLE III-2-8 

NAIC EMISSION GROWTH FACTORS BY COUNTY IN THE SCAB FOR THE YEAR 2025 

NAIC SECTOR NAIC 
LOS 

ANGELES 
ORANGE RIVERSIDE 

SAN 

BERNARDINO 

Agriculture, Forestry, Animal, Fishing 

and Hunting 

11 1.102 0.992 1.157 1.050 

Oil and Gas Extraction 211 1.396 1.255 1.465 1.329 

Mining (except Oil and Gas) 212 1.004 0.904 1.054 0.957 

Support Activities for Mining 213 1.004 0.904 1.054 0.957 

Utilities - Except Electricity 221 1.115 1.145 1.336 1.167 

Utilities -– Electricity 221 0.940 0.965 1.126 0.984 

Construction 23 1.030 1.037 1.165 1.041 

Food Manufacturing 311 1.052 1.086 1.187 1.105 

Beverage and Tobacco Product 

Manufacturing 

312 0.915 0.945 1.032 0.961 

Textile Mills 313 1.186 1.225 1.338 1.246 

Textile Product Mills 314 1.186 1.225 1.338 1.246 

Apparel Manufacturing 315 1.181 1.219 1.332 1.240 

Leather and Allied Product 

Manufacturing 

316 1.181 1.219 1.332 1.240 

Wood Product Manufacturing 321 1.044 1.078 1.178 1.097 

Paper Manufacturing 322 1.047 1.080 1.181 1.099 

Printing and Related Support Activities 323 1.148 1.185 1.295 1.206 

Petroleum and Coal Products 

Manufacturing 

324 1.132 1.168 1.277 1.189 

Chemical Manufacturing 325 1.065 1.100 1.202 1.119 

Plastics and Rubber Products 

Manufacturing 

326 1.004 1.036 1.132 1.054 

Nonmetallic Mineral Product 

Manufacturing 

327 1.036 1.070 1.169 1.088 

Primary Metal Manufacturing 331 1.138 1.175 1.284 1.195 

Fabricated Metal Product Manufacturing 332 1.044 1.078 1.178 1.097 

Machinery Manufacturing 333 1.074 1.109 1.212 1.128 

Computer and Electronic Product 

Manufacturing 

334 1.154 1.191 1.301 1.211 

Electrical Equipment -Appliance-

Component Manufacturing 

335 1.069 1.103 1.206 1.122 

Transportation Equipment 

Manufacturing 

336 1.073 1.108 1.210 1.127 

Furniture and Related Product 

Manufacturing 

337 1.112 1.148 1.254 1.168 
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TABLE III-2-8 (CONTINUED) 

NAIC EMISSION GROWTH FACTORS BY COUNTY IN THE SCAB FOR THE YEAR 2025 

NAIC SECTOR NAIC 
LOS 

ANGELES 
ORANGE RIVERSIDE 

SAN 

BERNARDINO 

Miscellaneous Manufacturing 339 1.100 1.136 1.241 1.156 

Wholesale Trade 42 1.000 0.997 1.088 0.995 

Motor Vehicle and Parts Dealers 441 1.112 1.212 1.211 1.171 

Furniture and Home Furniture Stores 442 1.174 1.281 1.279 1.237 

Electronics and Appliance Stores 443 1.174 1.281 1.279 1.237 

Building Material-Garden Equipment-

Supplies Dealers 

444 1.174 1.281 1.279 1.237 

Food and Beverage Stores 445 0.988 1.077 1.076 1.040 

Health and Personal Care Stores 446 0.988 1.077 1.076 1.040 

Gasoline Stations 447 1.174 1.281 1.279 1.237 

Clothing and Clothing Accessories Stores 448 1.174 1.281 1.279 1.237 

Sporting Goods-Hobby-Book- Music 

Stores 

451 1.174 1.281 1.279 1.237 

General Merchandise Stores 452 1.174 1.281 1.279 1.237 

Miscellaneous Store Retailers 453 1.174 1.281 1.279 1.237 

Nonstore Retailers 454 1.174 1.281 1.279 1.237 

Air Transportation 481 1.119 1.149 1.341 1.171 

Rail Transportation 482 1.060 1.089 0.000 1.110 

Water Transportation 483 1.259 1.293 1.509 1.317 

Truck Transportation 484 1.164 1.196 1.396 1.219 

Transit and Ground Passenger 

Transportation 

485 1.150 1.181 1.379 1.204 

Pipeline Transportation 486 1.138 1.168 1.364 1.191 

Scenic and Sightseeing Transportation 487 1.073 1.102 1.286 1.123 

Support Activities for Transportation 488 1.073 1.102 1.286 1.123 

Postal Service 491 1.016 1.044 1.218 1.064 

Couriers and Messengers 492 1.016 1.044 1.218 1.064 

Warehousing and Storage 493 1.112 1.142 1.333 1.164 

Information 51 1.241 1.215 1.315 1.215 

Finance and Insurance 52 1.151 1.159 1.247 1.174 

Real Estate and Rental and Leasing 53 1.153 1.161 1.248 1.175 

Professional-Scientific-and Technical 

Services 

541 1.093 1.111 1.236 1.096 

Management of Companies and 

Enterprises 

551 1.122 1.141 1.269 1.126 
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TABLE III-2-8 (CONCLUDED) 

NAIC EMISSION GROWTH FACTORS BY COUNTY IN THE SCAB FOR THE YEAR 2025 

NAIC SECTOR NAIC 
LOS 

ANGELES 
ORANGE RIVERSIDE 

SAN 

BERNARDINO 

Administrative and Support Services 561 1.022 1.040 1.157 1.026 

Waste Management and Remediation 

Services 

562 1.022 1.040 1.157 1.026 

Educational Services 611 1.090 1.099 1.221 1.092 

Ambulatory Health Care Services 621 1.038 1.040 1.097 1.073 

Hospitals 622 1.168 1.169 1.229 1.193 

Nursing and Residential Care Facilities 623 1.244 1.227 1.324 1.308 

Social Assistance 624 1.086 1.095 1.216 1.087 

Arts, Entertainment, Museums, and 

Recreation 

71 1.152 1.173 1.282 1.296 

Accommodation and Food Services 72 1.095 1.115 1.219 1.231 

Repair and Maintenance 811 1.028 1.044 1.152 1.058 

Personal and Laundry Services 812 1.028 1.044 1.152 1.058 

Religious-Grant-Civic-Professional-and 

Similar Org 

813 1.023 1.038 1.095 1.041 

Private Households 814 1.023 1.038 1.095 1.041 

Public Administration 92 1.082 1.073 1.229 1.084 

(Base year is 2018) 

  



Chapter 2: Summary of Emissions 

III-2-27 

TABLE III-2-9 

NAIC EMISSION GROWTH FACTORS BY COUNTY IN THE SCAB FOR THE YEAR 2031 

NAIC SECTOR NAIC 
LOS 

ANGELES 
ORANGE RIVERSIDE 

SAN 

BERNARDINO 

Agriculture, Forestry, Animal, Fishing 

and Hunting 

11 1.155 0.955 1.192 1.100 

Oil and Gas Extraction 211 1.725 1.425 1.779 1.641 

Mining (except Oil and Gas) 212 0.992 0.820 1.024 0.944 

Support Activities for Mining 213 0.992 0.820 1.024 0.944 

Utilities - Except Electricity 221 1.194 1.244 1.544 1.301 

Utilities -– Electricity 221 0.745 0.776 0.963 0.812 

Construction 23 1.060 1.069 1.255 1.090 

Food Manufacturing 311 1.063 1.123 1.269 1.178 

Beverage and Tobacco Product 

Manufacturing 

312 0.848 0.896 1.013 0.940 

Textile Mills 313 1.287 1.360 1.537 1.426 

Textile Product Mills 314 1.287 1.360 1.537 1.426 

Apparel Manufacturing 315 1.295 1.368 1.547 1.435 

Leather and Allied Product 

Manufacturing 

316 1.295 1.368 1.547 1.435 

Wood Product Manufacturing 321 1.053 1.112 1.257 1.167 

Paper Manufacturing 322 1.055 1.115 1.260 1.169 

Printing and Related Support Activities 323 1.221 1.290 1.458 1.353 

Petroleum and Coal Products 

Manufacturing 

324 1.193 1.261 1.425 1.322 

Chemical Manufacturing 325 1.083 1.144 1.293 1.200 

Plastics and Rubber Products 

Manufacturing 

326 0.986 1.041 1.177 1.092 

Nonmetallic Mineral Product 

Manufacturing 

327 1.039 1.097 1.240 1.151 

Primary Metal Manufacturing 331 1.203 1.271 1.436 1.333 

Fabricated Metal Product Manufacturing 332 1.049 1.108 1.253 1.162 

Machinery Manufacturing 333 1.097 1.159 1.310 1.216 

Computer and Electronic Product 

Manufacturing 

334 1.232 1.302 1.471 1.365 

Electrical Equipment -Appliance-

Component Manufacturing 

335 1.089 1.150 1.300 1.206 

Transportation Equipment 

Manufacturing 

336 1.102 1.164 1.316 1.221 

Furniture and Related Product 

Manufacturing 

337 1.160 1.225 1.385 1.285 
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TABLE III-2-9 (CONTINUED) 

NAIC EMISSION GROWTH FACTORS BY COUNTY IN THE SCAB FOR THE YEAR 2031 

NAIC SECTOR NAIC 
LOS 

ANGELES 
ORANGE RIVERSIDE 

SAN 

BERNARDINO 

Miscellaneous Manufacturing 339 1.139 1.203 1.360 1.262 

Wholesale Trade 42 1.005 0.993 1.112 1.004 

Motor Vehicle and Parts Dealers 441 1.195 1.362 1.325 1.310 

Furniture and Home Furniture Stores 442 1.298 1.479 1.439 1.422 

Electronics and Appliance Stores 443 1.298 1.479 1.439 1.422 

Building Material-Garden Equipment-

Supplies Dealers 

444 1.298 1.479 1.439 1.422 

Food and Beverage Stores 445 0.981 1.118 1.088 1.075 

Health and Personal Care Stores 446 0.981 1.118 1.088 1.075 

Gasoline Stations 447 1.298 1.479 1.439 1.422 

Clothing and Clothing Accessories Stores 448 1.298 1.479 1.439 1.422 

Sporting Goods-Hobby-Book- Music 

Stores 

451 1.298 1.479 1.439 1.422 

General Merchandise Stores 452 1.298 1.479 1.439 1.422 

Miscellaneous Store Retailers 453 1.298 1.479 1.439 1.422 

Nonstore Retailers 454 1.298 1.479 1.439 1.422 

Air Transportation 481 1.204 1.254 1.557 1.312 

Rail Transportation 482 1.105 1.150 0.000 1.204 

Water Transportation 483 1.444 1.504 1.868 1.574 

Truck Transportation 484 1.280 1.333 1.655 1.395 

Transit and Ground Passenger 

Transportation 

485 1.263 1.315 1.633 1.376 

Pipeline Transportation 486 1.229 1.280 1.589 1.340 

Scenic and Sightseeing Transportation 487 1.124 1.171 1.453 1.225 

Support Activities for Transportation 488 1.124 1.171 1.453 1.225 

Postal Service 491 1.034 1.077 1.337 1.127 

Couriers and Messengers 492 1.034 1.077 1.337 1.127 

Warehousing and Storage 493 1.187 1.237 1.535 1.294 

Information 51 1.434 1.378 1.515 1.386 

Finance and Insurance 52 1.255 1.267 1.377 1.308 

Real Estate and Rental and Leasing 53 1.259 1.271 1.382 1.312 

Professional-Scientific-and Technical 

Services 

541 1.161 1.191 1.369 1.177 

Management of Companies and 

Enterprises 

551 1.202 1.233 1.418 1.219 
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TABLE III-2-9 (CONCLUDED) 

NAIC EMISSION GROWTH FACTORS BY COUNTY IN THE SCAB FOR THE YEAR 2031 

NAIC SECTOR NAIC 
LOS 

ANGELES 
ORANGE RIVERSIDE 

SAN 

BERNARDINO 

Administrative and Support Services 561 1.044 1.071 1.232 1.059 

Waste Management and Remediation 

Services 

562 1.044 1.071 1.232 1.059 

Educational Services 611 1.165 1.178 1.341 1.167 

Ambulatory Health Care Services 621 1.065 1.068 1.174 1.128 

Hospitals 622 1.291 1.286 1.399 1.329 

Nursing and Residential Care Facilities 623 1.430 1.393 1.563 1.528 

Social Assistance 624 1.162 1.175 1.338 1.164 

Arts, Entertainment, Museums, and 

Recreation 

71 1.261 1.298 1.434 1.539 

Accommodation and Food Services 72 1.165 1.199 1.324 1.421 

Repair and Maintenance 811 1.055 1.078 1.224 1.114 

Personal and Laundry Services 812 1.055 1.078 1.224 1.114 

Religious-Grant-Civic-Professional-and 

Similar Org 

813 1.045 1.066 1.142 1.087 

Private Households 814 1.045 1.066 1.142 1.087 

Public Administration 92 1.145 1.125 1.345 1.160 

(Base year is 2018) 
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TABLE III-2-10 

NAIC EMISSION GROWTH FACTORS BY COUNTY IN THE SCAB FOR THE YEAR 2032 

NAIC SECTOR NAIC 
LOS 

ANGELES 
ORANGE RIVERSIDE 

SAN 

BERNARDINO 

Agriculture, Forestry, Animal, Fishing 

and Hunting 

11 1.158 0.940 1.192 1.104 

Oil and Gas Extraction 211 1.766 1.433 1.818 1.684 

Mining (except Oil and Gas) 212 0.988 0.802 1.017 0.942 

Support Activities for Mining 213 0.988 0.802 1.017 0.942 

Utilities - Except Electricity 221 1.202 1.254 1.574 1.318 

Utilities -– Electricity 221 0.740 0.773 0.969 0.812 

Construction 23 1.066 1.074 1.272 1.098 

Food Manufacturing 311 1.058 1.121 1.277 1.182 

Beverage and Tobacco Product 

Manufacturing 

312 0.837 0.887 1.010 0.935 

Textile Mills 313 1.289 1.366 1.555 1.441 

Textile Product Mills 314 1.289 1.366 1.555 1.441 

Apparel Manufacturing 315 1.302 1.381 1.572 1.456 

Leather and Allied Product 

Manufacturing 

316 1.302 1.381 1.572 1.456 

Wood Product Manufacturing 321 1.048 1.111 1.265 1.171 

Paper Manufacturing 322 1.050 1.113 1.267 1.174 

Printing and Related Support Activities 323 1.220 1.293 1.473 1.364 

Petroleum and Coal Products 

Manufacturing 

324 1.191 1.263 1.438 1.332 

Chemical Manufacturing 325 1.077 1.142 1.300 1.205 

Plastics and Rubber Products 

Manufacturing 

326 0.978 1.037 1.181 1.093 

Nonmetallic Mineral Product 

Manufacturing 

327 1.033 1.095 1.247 1.155 

Primary Metal Manufacturing 331 1.201 1.273 1.450 1.343 

Fabricated Metal Product Manufacturing 332 1.043 1.105 1.258 1.166 

Machinery Manufacturing 333 1.092 1.158 1.319 1.221 

Computer and Electronic Product 

Manufacturing 

334 1.232 1.306 1.488 1.378 

Electrical Equipment -Appliance-

Component Manufacturing 

335 1.083 1.148 1.308 1.211 

Transportation Equipment 

Manufacturing 

336 1.099 1.165 1.327 1.229 

Furniture and Related Product 

Manufacturing 

337 1.157 1.226 1.396 1.293 
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TABLE III-2-10 (CONTINUED) 

NAIC EMISSION GROWTH FACTORS BY COUNTY IN THE SCAB FOR THE YEAR 2032 

NAIC SECTOR NAIC 
LOS 

ANGELES 
ORANGE RIVERSIDE 

SAN 

BERNARDINO 

Miscellaneous Manufacturing 339 1.135 1.203 1.370 1.269 

Wholesale Trade 42 1.005 0.991 1.116 1.005 

Motor Vehicle and Parts Dealers 441 1.205 1.383 1.341 1.330 

Furniture and Home Furniture Stores 442 1.310 1.503 1.458 1.446 

Electronics and Appliance Stores 443 1.310 1.503 1.458 1.446 

Building Material-Garden Equipment-

Supplies Dealers 

444 1.310 1.503 1.458 1.446 

Food and Beverage Stores 445 0.979 1.124 1.090 1.081 

Health and Personal Care Stores 446 0.979 1.124 1.090 1.081 

Gasoline Stations 447 1.310 1.503 1.458 1.446 

Clothing and Clothing Accessories Stores 448 1.310 1.503 1.458 1.446 

Sporting Goods-Hobby-Book- Music 

Stores 

451 1.310 1.503 1.458 1.446 

General Merchandise Stores 452 1.310 1.503 1.458 1.446 

Miscellaneous Store Retailers 453 1.310 1.503 1.458 1.446 

NonstoreNon-store Retailers 454 1.310 1.503 1.458 1.446 

Air Transportation 481 1.214 1.267 1.589 1.331 

Rail Transportation 482 1.110 1.158 0.000 1.217 

Water Transportation 483 1.463 1.526 1.915 1.604 

Truck Transportation 484 1.292 1.348 1.691 1.416 

Transit and Ground Passenger 

Transportation 

485 1.276 1.332 1.671 1.399 

Pipeline Transportation 486 1.237 1.291 1.620 1.357 

Scenic and Sightseeing Transportation 487 1.130 1.179 1.479 1.239 

Support Activities for Transportation 488 1.130 1.179 1.479 1.239 

Postal Service 491 1.037 1.082 1.358 1.137 

Couriers and Messengers 492 1.037 1.082 1.358 1.137 

Warehousing and Storage 493 1.195 1.246 1.564 1.310 

Information 51 1.459 1.395 1.542 1.408 

Finance and Insurance 52 1.267 1.277 1.394 1.323 

Real Estate and Rental and Leasing 53 1.272 1.282 1.399 1.328 

Professional-Scientific-and Technical 

Services 

541 1.169 1.200 1.390 1.187 

Management of Companies and 

Enterprises 

551 1.210 1.241 1.438 1.228 
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TABLE III-2-10 (CONCLUDED) 

NAIC EMISSION GROWTH FACTORS BY COUNTY IN THE SCAB FOR THE YEAR 2032 

NAIC SECTOR NAIC 
LOS 

ANGELES 
ORANGE RIVERSIDE 

SAN 

BERNARDINO 

Administrative and Support Services 561 1.048 1.076 1.246 1.064 

Waste Management and Remediation 

Services 

562 1.048 1.076 1.246 1.064 

Educational Services 611 1.177 1.189 1.361 1.179 

Ambulatory Health Care Services 621 1.070 1.072 1.184 1.138 

Hospitals 622 1.308 1.301 1.420 1.349 

Nursing and Residential Care Facilities 623 1.457 1.415 1.591 1.559 

Social Assistance 624 1.175 1.188 1.359 1.178 

Arts, Entertainment, Museums, and 

Recreation 

71 1.274 1.312 1.454 1.574 

Accommodation and Food Services 72 1.174 1.209 1.339 1.451 

Repair and Maintenance 811 1.060 1.082 1.236 1.123 

Personal and Laundry Services 812 1.060 1.082 1.236 1.123 

Religious-Grant-Civic-Professional-and 

Similar Org 

813 1.049 1.070 1.150 1.095 

Private Households 814 1.049 1.070 1.150 1.095 

Public Administration 92 1.154 1.131 1.364 1.171 

(Base year is 2018) 
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TABLE III-2-11 

NAIC EMISSION GROWTH FACTORS BY COUNTY IN THE SCAB FOR THE YEAR 2037 

NAIC SECTOR NAIC 
LOS 

ANGELES 
ORANGE RIVERSIDE 

SAN 

BERNARDINO 

Agriculture, Forestry, Animal, Fishing 

and Hunting 

11 1.180 0.849 1.184 1.098 

Oil and Gas Extraction 211 2.001 1.439 2.007 1.862 

Mining (except Oil and Gas) 212 0.975 0.701 0.977 0.907 

Support Activities for Mining 213 0.975 0.701 0.977 0.907 

Utilities - Except Electricity 221 1.246 1.307 1.732 1.407 

Utilities -– Electricity 221 0.735 0.769 0.975 0.811 

Construction 23 1.093 1.094 1.356 1.141 

Food Manufacturing 311 1.034 1.111 1.320 1.211 

Beverage and Tobacco Product 

Manufacturing 

312 0.782 0.841 0.999 0.917 

Textile Mills 313 1.301 1.398 1.660 1.524 

Textile Product Mills 314 1.301 1.398 1.660 1.524 

Apparel Manufacturing 315 1.343 1.444 1.715 1.574 

Leather and Allied Product 

Manufacturing 

316 1.343 1.444 1.715 1.574 

Wood Product Manufacturing 321 1.025 1.102 1.309 1.201 

Paper Manufacturing 322 1.026 1.103 1.310 1.202 

Printing and Related Support Activities 323 1.220 1.312 1.557 1.429 

Petroleum and Coal Products 

Manufacturing 

324 1.186 1.275 1.514 1.389 

Chemical Manufacturing 325 1.054 1.133 1.345 1.234 

Plastics and Rubber Products 

Manufacturing 

326 0.943 1.014 1.204 1.105 

Nonmetallic Mineral Product 

Manufacturing 

327 1.007 1.083 1.285 1.180 

Primary Metal Manufacturing 331 1.197 1.287 1.528 1.403 

Fabricated Metal Product Manufacturing 332 1.014 1.090 1.294 1.188 

Machinery Manufacturing 333 1.071 1.152 1.368 1.255 

Computer and Electronic Product 

Manufacturing 

334 1.237 1.330 1.579 1.449 

Electrical Equipment -Appliance-

Component Manufacturing 

335 1.061 1.140 1.354 1.243 

Transportation Equipment 

Manufacturing 

336 1.088 1.170 1.389 1.275 

Furniture and Related Product 

Manufacturing 

337 1.146 1.232 1.463 1.343 
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TABLE III-2-11 (CONTINUED) 

NAIC EMISSION GROWTH FACTORS BY COUNTY IN THE SCAB FOR THE YEAR 2037 

NAIC SECTOR NAIC 
LOS 

ANGELES 
ORANGE RIVERSIDE 

SAN 

BERNARDINO 

Miscellaneous Manufacturing 339 1.118 1.202 1.427 1.310 

Wholesale Trade 42 1.009 0.981 1.143 1.011 

Motor Vehicle and Parts Dealers 441 1.258 1.489 1.426 1.432 

Furniture and Home Furniture Stores 442 1.377 1.629 1.561 1.568 

Electronics and Appliance Stores 443 1.377 1.629 1.561 1.568 

Building Material-Garden Equipment-

Supplies Dealers 

444 1.377 1.629 1.561 1.568 

Food and Beverage Stores 445 0.975 1.153 1.105 1.110 

Health and Personal Care Stores 446 0.975 1.153 1.105 1.110 

Gasoline Stations 447 1.377 1.629 1.561 1.568 

Clothing and Clothing Accessories Stores 448 1.377 1.629 1.561 1.568 

Sporting Goods-Hobby-Book- Music 

Stores 

451 1.377 1.629 1.561 1.568 

General Merchandise Stores 452 1.377 1.629 1.561 1.568 

Miscellaneous Store Retailers 453 1.377 1.629 1.561 1.568 

Nonstore Retailers 454 1.377 1.629 1.561 1.568 

Air Transportation 481 1.264 1.326 1.758 1.428 

Rail Transportation 482 1.138 1.193 0.000 1.285 

Water Transportation 483 1.559 1.635 2.167 1.760 

Truck Transportation 484 1.354 1.420 1.882 1.529 

Transit and Ground Passenger 

Transportation 

485 1.347 1.413 1.873 1.521 

Pipeline Transportation 486 1.281 1.344 1.781 1.447 

Scenic and Sightseeing Transportation 487 1.160 1.216 1.612 1.310 

Support Activities for Transportation 488 1.160 1.216 1.612 1.310 

Postal Service 491 1.053 1.104 1.464 1.189 

Couriers and Messengers 492 1.053 1.104 1.464 1.189 

Warehousing and Storage 493 1.232 1.292 1.713 1.392 

Information 51 1.590 1.481 1.683 1.515 

Finance and Insurance 52 1.324 1.326 1.476 1.407 

Real Estate and Rental and Leasing 53 1.332 1.334 1.485 1.416 

Professional-Scientific-and Technical 

Services 

541 1.213 1.245 1.496 1.240 

Management of Companies and 

Enterprises 

551 1.249 1.281 1.540 1.276 
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TABLE III-2-11 (CONCLUDED) 

NAIC EMISSION GROWTH FACTORS BY COUNTY IN THE SCAB FOR THE YEAR 2037 

NAIC SECTOR NAIC 
LOS 

ANGELES 
ORANGE RIVERSIDE 

SAN 

BERNARDINO 

Administrative and Support Services 561 1.068 1.096 1.316 1.091 

Waste Management and Remediation 

Services 

562 1.068 1.096 1.316 1.091 

Educational Services 611 1.235 1.242 1.462 1.237 

Ambulatory Health Care Services 621 1.095 1.087 1.232 1.186 

Hospitals 622 1.382 1.366 1.498 1.422 

Nursing and Residential Care Facilities 623 1.573 1.510 1.699 1.672 

Social Assistance 624 1.240 1.247 1.468 1.242 

Arts, Entertainment, Museums, and 

Recreation 

71 1.339 1.381 1.561 1.752 

Accommodation and Food Services 72 1.220 1.258 1.422 1.596 

Repair and Maintenance 811 1.084 1.104 1.303 1.169 

Personal and Laundry Services 812 1.084 1.104 1.303 1.169 

Religious-Grant-Civic-Professional-and 

Similar Org 

813 1.069 1.089 1.194 1.134 

Private Households 814 1.069 1.089 1.194 1.134 

Public Administration 92 1.201 1.160 1.461 1.227 

(Base year is 2018) 
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TABLE III-2-12 

STATIONARY AREA SOURCE EMISSION GROWTH FACTORS IN THE SCAB FOR THE YEAR 2023 

EIC3 CATEGORY DESCRIPTION 
LOS 

ANGELES 
ORANGE RIVERSIDE 

SAN 

BERNARDINO 

020 Cogeneration 1.059 1.076 1.200 1.094 

030 
Petroleum Production Fuel 

Combustion - Gaseous Fuel 

1.276 1.168 1.315 1.221 

050 
Industrial Stationary  I.C. Engines - 

Natural Gas 

1.276 1.168 1.315 1.221 

050 
Industrial Combustion - 

L.P.G./Distillate Oil/Other Fuel 

1.008 1.030 1.092 1.041 

060 
Commercial Natural Gas Combustion - 

Space Heating 

0.951 1.017 1.009 0.988 

060 
Commercial Natural Gas Combustion - 

Water Heating 

0.938 1.003 0.995 0.975 

060 
Commercial Natural Gas Ice/Ext. 

Comb (Others) 

0.939 1.004 0.996 0.976 

060 Commercial L.P.G. Combustion 1.058 1.064 1.130 1.059 

099 Resource Recovery 1.059 1.076 1.200 1.094 

110 
Sewage Treatment Plants-Potws – 

Ammonia 

1.028 1.028 1.067 1.054 

120 
Landfills - Municipal Solid Waste 

Disposal (Biodegradation) 

1.028 1.028 1.067 1.054 

199 Composting - Ammonia 1.000 1.000 1.000 1.000 

199 Composting Waste Disposal 1.028 1.028 1.067 1.054 

210 Dry Cleaning 1.019 1.030 1.101 1.039 

220 Degreasing 1.008 1.030 1.092 1.041 

230 Auto Refinishing - Coatings 1.015 1.024 1.057 1.024 

230 Marine Coatings 1.179 1.198 1.336 1.218 

230 Paper Coatings 1.033 1.056 1.120 1.067 

230 
Can And Coil, Metal Parts And 

Products Coatings 

1.032 1.054 1.118 1.066 

230 
Wood Furniture And Fabricated 

Products Coatings 

1.079 1.103 1.169 1.114 

230 Plastic Parts 1.003 1.025 1.087 1.036 

230 Semiconductor Coatings 1.108 1.132 1.200 1.144 

230 Aircraft And Aerospace Coatings 1.084 1.101 1.229 1.120 

240 Printing 1.104 1.128 1.196 1.140 

250 Adhesives And Sealants 1.008 1.030 1.092 1.041 

299 Miscellaneous Industrial Solvent Uses 1.008 1.030 1.092 1.041 

310 Oil & Gas Production 1.276 1.168 1.315 1.221 
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TABLE III-2-12 (CONTINUED) 

STATIONARY AREA SOURCE EMISSION GROWTH FACTORS IN THE SCAB FOR THE YEAR 2023 

EIC3 CATEGORY DESCRIPTION 
LOS 

ANGELES 
ORANGE RIVERSIDE 

SAN 

BERNARDINO 

330 
Petroleum Marketing - Natural Gas 

Transmission Losses 

1.002 1.009 1.065 1.033 

330 
LPG Transfer And Dispensing - Fugitive 

Losses 

1.052 1.036 1.131 1.065 

330 
Gasoline Dispensing & 

Transfers/Storage/Cargo Tanks 

0.876 0.878 0.921 0.900 

330 
Bulk Gasoline Storage & Transfer 

(Unspecified) 

0.876 0.878 0.921 0.900 

410 Chemical 1.047 1.069 1.134 1.081 

420 Wine Fermentation / Aging 0.990 1.059 1.050 1.029 

420 Bakeries 1.037 1.060 1.124 1.071 

430 Asphaltic Concrete Production 1.022 1.027 1.108 1.026 

430 Surface Blasting 1.009 0.923 1.039 0.966 

430 Open Storage Piles 1.000 1.000 1.000 1.000 

430 
Mineral Processes - 

Sand/Gravel/Cement Concrete 

1.026 1.048 1.112 1.059 

440 Secondary Metal Production 1.097 1.121 1.189 1.133 

450 Wood Processing Losses 1.079 1.103 1.169 1.114 

499 Industrial Lubricant 1.028 1.028 1.067 1.054 

499 
Industrial Process Losses (Unspecified 

Material) 

1.000 1.000 1.000 1.000 

510 Consumer Products - Aerosol 1.000 1.000 1.000 1.000 

510 Consumer Products - Non Aerosol 1.028 1.028 1.067 1.054 

520 Architectural Coatings 1.052 1.036 1.131 1.065 

540 
Asphalt Paving Andand Roofing 

Operations 

1.022 1.027 1.108 1.026 

610 Residential Wood Combustion 1.000 1.000 1.000 1.000 

610 
Residential Distillate Oil Combustion - 

Space Heating 

1.052 1.036 1.131 1.065 

610 
Residential Natural Gas Combustion - 

Space Heating 

1.068 1.068 1.109 1.095 

610 
Residential Natural Gas Combustion - 

Water Heating 

1.063 1.063 1.103 1.090 

610 
Residential Natural Gas Combustion - 

Cooking/Other 

1.067 1.067 1.108 1.094 

610 
Residential L.P.G. Combustion 

(Unspecified) 

1.052 1.036 1.131 1.065 

620 Tilling/Harvest Operations - Dust 1.000 1.000 1.000 1.000 
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TABLE III-2-12 (CONCLUDED) 

STATIONARY AREA SOURCE EMISSION GROWTH FACTORS IN THE SCAB FOR THE YEAR 2023 

EIC3 CATEGORY DESCRIPTION 
LOS 

ANGELES 
ORANGE RIVERSIDE 

SAN 

BERNARDINO 

620 Livestock Husbandry - Dairy Cattle 0.819 1.000 1.040 1.000 

620 Livestock Husbandry - Layers 1.000 1.000 0.819 0.864 

620 Livestock Husbandry - Others 1.000 1.000 1.037 0.858 

630 Building And Road Construction - Dust 1.022 1.027 1.108 1.026 

640 
Paved Road Travel - Freeways          - 

Dust 

0.993 1.006 1.040 1.042 

640 
Paved Road Travel - (Unspecified)    - 

Dust 

0.993 1.006 1.040 1.042 

640 
Paved Road Travel - Major Streets     - 

Dust 

1.017 1.037 1.075 1.028 

640 
Paved Road Travel - Collector/Local 

Streets -– Dust 

1.014 1.025 1.068 1.029 

645 
Unpaved Road Travel - Farm Roads -– 

Dust 

1.000 0.933 0.982 0.883 

645 Unpaved Road Travel - Others - Dust 1.000 1.000 1.000 1.000 

650 Agricultural Lands - Windblown Dust 0.995 0.933 0.982 0.883 

650 
Unpaved Roads Andand Associated 

Areas - Windblown Dust 

1.000 1.000 1.000 1.000 

660 Structural/Automobile Fires 1.000 1.000 1.000 1.000 

670 
Agricultural Burning - Pruning/Field 

Crops 

1.000 1.000 0.982 0.883 

670 
Agricultural Burning - Forest 

Management* 

---- ---- ---- ---- 

670 Agricultural Burning - Weed Abatement 1.000 1.000 1.000 1.000 

670 
Wildland Fire Use Andand Waste 

Burning (Unspecified) 

1.000 1.000 1.000 1.000 

690 Cooking 1.019 1.030 1.101 1.039 

699 Domestic Activity - Ammonia 1.028 1.028 1.067 1.054 

* 2018 emissions based on information provided by Forest Management Services and special handling for future year 

emissions. 
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TABLE III-2-13 

STATIONARY AREA SOURCE EMISSION GROWTH FACTORS IN THE SCAB FOR THE YEAR 2025 

EIC3 CATEGORY DESCRIPTION 
LOS 

ANGELES 
ORANGE RIVERSIDE 

SAN 

BERNARDINO 

020 Cogeneration 1.046 1.074 1.253 1.094 

030 
Petroleum Production Fuel Combustion - 

Gaseous Fuel 

1.396 1.255 1.465 1.329 

050 
Industrial Stationary I.C. Engines - 

Natural Gas 

1.396 1.255 1.465 1.329 

050 
Industrial Combustion - L.P.G./Distillate 

Oil/Other Fuel 

1.012 1.045 1.142 1.063 

060 
Commercial Natural Gas Combustion - 

Space Heating 

0.913 0.996 0.994 0.961 

060 
Commercial Natural Gas Combustion - 

Water Heating 

0.895 0.976 0.975 0.943 

060 
Commercial Natural Gas Ice/Ext. Comb 

(Others) 

0.891 0.972 0.971 0.939 

060 Commercial L.P.G. Combustion 1.085 1.093 1.197 1.090 

099 Resource Recovery 1.046 1.074 1.253 1.094 

110 
Sewage Treatment Plants-Potws -– 

Ammonia 

1.038 1.040 1.097 1.073 

120 
Landfills - Municipal Solid Waste 

Disposal (Biodegradation) 

1.038 1.040 1.097 1.073 

199 Composting - Ammonia 1.000 1.000 1.000 1.000 

199 Composting Waste Disposal 1.038 1.040 1.097 1.073 

210 Dry Cleaning 1.028 1.044 1.152 1.058 

220 Degreasing 1.012 1.045 1.142 1.063 

230 Auto Refinishing - Coatings 1.023 1.038 1.095 1.041 

230 Marine Coatings 1.259 1.293 1.509 1.317 

230 Paper Coatings 1.047 1.080 1.181 1.099 

230 
Can And Coil, Metal Parts Andand 

Products Coatings 

1.044 1.078 1.178 1.097 

230 
Wood Furniture Andand Fabricated 

Products Coatings 

1.112 1.148 1.254 1.168 

230 Plastic Parts 1.004 1.036 1.132 1.054 

230 Semiconductor Coatings 1.154 1.191 1.301 1.211 

230 Aircraft And Aerospace Coatings 1.119 1.149 1.341 1.171 

240 Printing 1.148 1.185 1.295 1.206 

250 Adhesives And Sealants 1.012 1.045 1.142 1.063 

299 Miscellaneous Industrial Solvent Uses 1.012 1.045 1.142 1.063 

310 Oil & Gas Production 1.396 1.255 1.465 1.329 
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TABLE III-2-13 (CONTINUED) 

STATIONARY AREA SOURCE EMISSION GROWTH FACTORS IN THE SCAB FOR THE YEAR 2025 

EIC3 CATEGORY DESCRIPTION 
LOS 

ANGELES 
ORANGE RIVERSIDE 

SAN 

BERNARDINO 

330 
Petroleum Marketing - Natural Gas 

Transmission Losses 

0.976 0.996 1.061 1.017 

330 
LPG Transfer Andand Dispensing - 

Fugitive Losses 

1.069 1.045 1.172 1.088 

330 
Gasoline Dispensing & 

Transfers/Storage/Cargo Tanks 

0.829 0.828 0.884 0.864 

330 
Bulk Gasoline Storage & Transfer 

(Unspecified) 

0.829 0.828 0.884 0.864 

410 Chemical 1.065 1.100 1.202 1.119 

420 Wine Fermentation / Aging 0.988 1.077 1.076 1.040 

420 Bakeries 1.052 1.086 1.187 1.105 

430 Asphaltic Concrete Production 1.032 1.039 1.167 1.043 

430 Surface Blasting 1.004 0.904 1.054 0.957 

430 Open Storage Piles 1.000 1.000 1.000 1.000 

430 
Mineral Processes - 

Sand/Gravel/Cement Concrete 

1.036 1.070 1.169 1.088 

440 Secondary Metal Production 1.138 1.175 1.284 1.195 

450 Wood Processing Losses 1.112 1.148 1.254 1.168 

499 Industrial Lubricant 1.038 1.040 1.097 1.073 

499 
Industrial Process Losses (Unspecified 

Material) 

1.000 1.000 1.000 1.000 

510 Consumer Products - Aerosol 1.000 1.000 1.000 1.000 

510 Consumer Products -– Non-Aerosol 1.038 1.040 1.097 1.073 

520 Architectural Coatings 1.069 1.045 1.172 1.088 

540 
Asphalt Paving Andand Roofing 

Operations 

1.032 1.039 1.167 1.043 

610 Residential Wood Combustion 1.000 1.000 1.000 1.000 

610 
Residential Distillate Oil Combustion - 

Space Heating 

1.069 1.045 1.172 1.088 

610 
Residential Natural Gas Combustion - 

Space Heating 

1.034 1.036 1.093 1.069 

610 
Residential Natural Gas Combustion - 

Water Heating 

1.027 1.029 1.086 1.061 

610 
Residential Natural Gas Combustion - 

Cooking/Other 

1.033 1.035 1.092 1.068 

610 
Residential L.P.G. Combustion 

(Unspecified) 

1.069 1.045 1.172 1.088 

620 Tilling/Harvest Operations - Dust 1.000 1.000 1.000 1.000 
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TABLE III-2-13 (CONCLUDED) 

STATIONARY AREA SOURCE EMISSION GROWTH FACTORS IN THE SCAB FOR THE YEAR 2025 

EIC3 CATEGORY DESCRIPTION 
LOS 

ANGELES 
ORANGE RIVERSIDE 

SAN 

BERNARDINO 

620 Livestock Husbandry - Dairy Cattle 1.000 1.000 1.056 1.000 

620 Livestock Husbandry - Layers 0.762 1.000 0.762 0.820 

620 Livestock Husbandry - Others 1.000 1.000 1.050 0.811 

630 Building And Road Construction - Dust 1.032 1.039 1.167 1.043 

640 Paved Road Travel - Freeways   - Dust 0.982 1.014 1.046 1.022 

640 
Paved Road Travel - (Unspecified)    - 

Dust 

0.982 1.014 1.046 1.022 

640 
Paved Road Travel - Major Streets     - 

Dust 

1.011 1.035 1.121 1.043 

640 
Paved Road Travel - Collector/Local 

Streets -– Dust 

1.009 1.025 1.105 1.049 

645 
Unpaved Road Travel - Farm Roads -– 

Dust 

1.000 0.978 0.994 0.955 

645 Unpaved Road Travel - Others - Dust 1.000 1.000 1.000 1.000 

650 Agricultural Lands - Windblown Dust 0.999 0.978 0.994 0.955 

650 
Unpaved Roads Andand Associated 

Areas - Windblown Dust 

1.000 1.000 1.000 1.000 

660 Structural/Automobile Fires 1.000 1.000 1.000 1.000 

670 
Agricultural Burning - Prunings/Field 

Crops 

1.000 1.000 0.975 0.843 

670 
Agricultural Burning - Forest 

Management* 

---- ---- ---- ---- 

670 Agricultural Burning - Weed Abatement 1.000 1.000 1.000 1.000 

670 
Wildland Fire Use Andand Waste 

Burning (Unspecified) 

1.000 1.000 1.000 1.000 

690 Cooking 1.028 1.044 1.152 1.058 

699 Domestic Activity - Ammonia 1.038 1.040 1.097 1.073 

* 2018 emissions based on information provided by Forest Management Services and special handling for future year 

emissions. 

  



Draft Final 2022 AQMP Appendix III: Emission Inventory 

III-2-42 

 

TABLE III-2-14 

STATIONARY AREA SOURCE EMISSION GROWTH FACTORS IN THE SCAB FOR THE YEAR 2031 

EIC3 CATEGORY DESCRIPTION 
LOS 

ANGELES 
ORANGE RIVERSIDE 

SAN 

BERNARDINO 

020 Cogeneration 0.993 1.034 1.284 1.082 

030 
Petroleum Production Fuel Combustion - 

Gaseous Fuel 

1.725 1.425 1.779 1.641 

050 
Industrial Stationary I.C. Engines - 

Natural Gas 

1.725 1.425 1.779 1.641 

050 
Industrial Combustion - L.P.G./Distillate 

Oil/Other Fuel 

1.005 1.062 1.200 1.113 

060 
Commercial Natural Gas Combustion - 

Space Heating 

0.809 0.922 0.897 0.887 

060 
Commercial Natural Gas Combustion - 

Water Heating 

0.792 0.902 0.878 0.868 

060 
Commercial Natural Gas Ice/Ext. Comb 

(Others) 

0.782 0.891 0.867 0.857 

060 Commercial L.P.G. Combustion 1.150 1.160 1.300 1.167 

099 Resource Recovery 0.993 1.034 1.284 1.082 

110 
Sewage Treatment Plants-Potws -POTWs 

– Ammonia 

1.065 1.068 1.174 1.128 

120 
Landfills - Municipal Solid Waste 

Disposal (Biodegradation) 

1.065 1.068 1.174 1.128 

199 Composting - Ammonia 1.000 1.000 1.000 1.000 

199 Composting Waste Disposal 1.065 1.068 1.174 1.128 

210 Dry Cleaning 1.055 1.078 1.224 1.114 

220 Degreasing 1.005 1.062 1.200 1.113 

230 Auto Refinishing - Coatings 1.045 1.066 1.142 1.087 

230 Marine Coatings 1.444 1.504 1.868 1.574 

230 Paper Coatings 1.055 1.115 1.260 1.169 

230 
Can And Coil, Metal Parts Andand 

Products Coatings 

1.049 1.108 1.253 1.162 

230 
Wood Furniture Andand Fabricated 

Products Coatings 

1.160 1.225 1.385 1.285 

230 Plastic Parts 0.986 1.041 1.177 1.092 

230 Semiconductor Coatings 1.232 1.302 1.471 1.365 

230 Aircraft And Aerospace Coatings 1.204 1.254 1.557 1.312 

240 Printing 1.221 1.290 1.458 1.353 

250 Adhesives And Sealants 1.005 1.062 1.200 1.113 

299 Miscellaneous Industrial Solvent Uses 1.005 1.062 1.200 1.113 

310 Oil & Gas Production 1.725 1.425 1.779 1.641 
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TABLE III-2-14 (CONTINUED) 

STATIONARY AREA SOURCE EMISSION GROWTH FACTORS IN THE SCAB FOR THE YEAR 2031 

EIC3 CATEGORY DESCRIPTION 
LOS 

ANGELES 
ORANGE RIVERSIDE 

SAN 

BERNARDINO 

330 
Petroleum Marketing - Natural Gas 

Transmission Losses 

0.892 0.928 1.009 0.963 

330 
LPG Transfer Andand Dispensing - 

Fugitive Losses 

1.114 1.064 1.277 1.156 

330 
Gasoline Dispensing & 

Transfers/Storage/Cargo Tanks 

0.730 0.724 0.810 0.784 

330 
Bulk Gasoline Storage & Transfer 

(Unspecified) 

0.730 0.724 0.810 0.784 

410 Chemical 1.083 1.144 1.293 1.200 

420 Wine Fermentation / Aging 0.981 1.118 1.088 1.075 

420 Bakeries 1.063 1.123 1.269 1.178 

430 Asphaltic Concrete Production 1.062 1.071 1.258 1.093 

430 Surface Blasting 0.992 0.820 1.024 0.944 

430 Open Storage Piles 1.000 1.000 1.000 1.000 

430 
Mineral Processes - 

Sand/Gravel/Cement Concrete 

1.039 1.097 1.240 1.151 

440 Secondary Metal Production 1.203 1.271 1.436 1.333 

450 Wood Processing Losses 1.160 1.225 1.385 1.285 

499 Industrial Lubricant 1.065 1.068 1.174 1.128 

499 
Industrial Process Losses (Unspecified 

Material) 

1.000 1.000 1.000 1.000 

510 Consumer Products - Aerosol 1.000 1.000 1.000 1.000 

510 Consumer Products -– Non-Aerosol 1.065 1.068 1.174 1.128 

520 Architectural Coatings 1.114 1.064 1.277 1.156 

540 
Asphalt Paving Andand Roofing 

Operations 

1.062 1.071 1.258 1.093 

610 Residential Wood Combustion 1.000 1.000 1.000 1.000 

610 
Residential Distillate Oil Combustion - 

Space Heating 

1.114 1.064 1.277 1.156 

610 
Residential Natural Gas Combustion - 

Space Heating 

0.948 0.951 1.045 1.004 

610 
Residential Natural Gas Combustion - 

Water Heating 

0.939 0.942 1.035 0.994 

610 
Residential Natural Gas Combustion - 

Cooking/Other 

0.947 0.949 1.043 1.002 

610 
Residential L.P.G. Combustion 

(Unspecified) 

1.114 1.064 1.277 1.156 

620 Tilling/Harvest Operations - Dust 1.000 1.000 1.000 1.000 
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TABLE III-2-14 (CONCLUDED) 

STATIONARY AREA SOURCE EMISSION GROWTH FACTORS IN THE SCAB FOR THE YEAR 2031 

EIC3 CATEGORY DESCRIPTION 
LOS 

ANGELES 
ORANGE RIVERSIDE 

SAN 

BERNARDINO 

620 Livestock Husbandry - Dairy Cattle 1.000 1.000 1.069 1.000 

620 Livestock Husbandry - Layers 0.629 1.000 0.629 0.713 

620 Livestock Husbandry - Others 1.000 1.000 1.085 0.700 

630 Building And Road Construction - Dust 1.062 1.071 1.258 1.093 

640 
Paved Road Travel - Freeways          - 

Dust 

1.015 1.031 1.124 1.057 

640 
Paved Road Travel - (Unspecified)    - 

Dust 

1.015 1.031 1.124 1.057 

640 
Paved Road Travel - Major Streets     - 

Dust 

1.005 1.040 1.225 1.083 

640 
Paved Road Travel - Collector/Local 

Streets -– Dust 

0.975 1.019 1.135 1.079 

645 
Unpaved Road Travel - Farm Roads -– 

Dust 

1.000 0.865 0.960 0.741 

645 Unpaved Road Travel - Others - Dust 1.000 1.000 1.000 1.000 

650 Agricultural Lands - Windblown Dust 0.991 0.865 0.960 0.741 

650 
Unpaved Roads Andand Associated 

Areas - Windblown Dust 

1.000 1.000 1.000 1.000 

660 Structural/Automobile Fires 1.000 1.000 1.000 1.000 

670 
Agricultural Burning - Prunings/Field 

Crops 

1.000 1.000 0.960 0.741 

670 
Agricultural Burning - Forest 

Management* 

---- ---- ---- ---- 

670 Agricultural Burning - Weed Abatement 1.000 1.000 1.000 1.000 

670 
Wildland Fire Use Andand Waste 

Burning (Unspecified) 

1.000 1.000 1.000 1.000 

690 Cooking 1.055 1.078 1.224 1.114 

699 Domestic Activity - Ammonia 1.065 1.068 1.174 1.128 

* 2018 emissions based on information provided by Forest Management Services and special handling for future year 

emissions. 
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TABLE III-2-15 

STATIONARY AREA SOURCE EMISSION GROWTH FACTORS IN THE SCAB FOR THE YEAR 2032 

EIC3 CATEGORY DESCRIPTION 
LOS 

ANGELES 
ORANGE RIVERSIDE 

SAN 

BERNARDINO 

020 Cogeneration 0.982 1.025 1.286 1.077 

030 
Petroleum Production Fuel Combustion - 

Gaseous Fuel 

1.766 1.433 1.818 1.684 

050 
Industrial Stationary I.C. Engines - 

Natural Gas 

1.766 1.433 1.818 1.684 

050 
Industrial Combustion - L.P.G./Distillate 

Oil/Other Fuel 

0.999 1.059 1.205 1.116 

060 
Commercial Natural Gas Combustion - 

Space Heating 

0.795 0.913 0.885 0.878 

060 
Commercial Natural Gas Combustion - 

Water Heating 

0.780 0.895 0.868 0.861 

060 
Commercial Natural Gas Ice/Ext. Comb 

(Others) 

0.771 0.884 0.858 0.851 

060 Commercial L.P.G. Combustion 1.158 1.167 1.315 1.176 

099 Resource Recovery 0.982 1.025 1.286 1.077 

110 
Sewage Treatment Plants-Potws -POTWs 

– Ammonia 

1.070 1.072 1.184 1.138 

120 
Landfills - Municipal Solid Waste 

Disposal (Biodegradation) 

1.070 1.072 1.184 1.138 

199 Composting - Ammonia 1.000 1.000 1.000 1.000 

199 Composting Waste Disposal 1.070 1.072 1.184 1.138 

210 Dry Cleaning 1.060 1.082 1.236 1.123 

220 Degreasing 0.999 1.059 1.205 1.116 

230 Auto Refinishing - Coatings 1.049 1.070 1.150 1.095 

230 Marine Coatings 1.463 1.526 1.915 1.604 

230 Paper Coatings 1.050 1.113 1.267 1.174 

230 
Can And Coil, Metal Parts Andand 

Products Coatings 

1.043 1.105 1.258 1.166 

230 
Wood Furniture Andand Fabricated 

Products Coatings 

1.157 1.226 1.396 1.293 

230 Plastic Parts 0.978 1.037 1.181 1.093 

230 Semiconductor Coatings 1.232 1.306 1.488 1.378 

230 Aircraft Andand Aerospace Coatings 1.214 1.267 1.589 1.331 

240 Printing 1.220 1.293 1.473 1.364 

250 Adhesives Andand Sealants 0.999 1.059 1.205 1.116 

299 Miscellaneous Industrial Solvent Uses 0.999 1.059 1.205 1.116 

310 Oil & Gas Production 1.766 1.433 1.818 1.684 



Draft Final 2022 AQMP Appendix III: Emission Inventory 

III-2-46 

 

TABLE III-2-15 (CONTINUED) 

STATIONARY AREA SOURCE EMISSION GROWTH FACTORS IN THE SCAB FOR THE YEAR 2032 

EIC3 CATEGORY DESCRIPTION 
LOS 

ANGELES 
ORANGE RIVERSIDE 

SAN 

BERNARDINO 

330 
Petroleum Marketing - Natural Gas 

Transmission Losses 

0.885 0.922 1.008 0.961 

330 
LPG Transfer Andand Dispensing - 

Fugitive Losses 

1.121 1.068 1.290 1.168 

330 
Gasoline Dispensing & 

Transfers/Storage/Cargo Tanks 

0.719 0.714 0.804 0.777 

330 
Bulk Gasoline Storage & Transfer 

(Unspecified) 

0.719 0.714 0.804 0.777 

410 Chemical 1.077 1.142 1.300 1.205 

420 Wine Fermentation / Aging 0.979 1.124 1.090 1.081 

420 Bakeries 1.058 1.121 1.277 1.182 

430 Asphaltic Concrete Production 1.068 1.075 1.274 1.100 

430 Surface Blasting 0.988 0.802 1.017 0.942 

430 Open Storage Piles 1.000 1.000 1.000 1.000 

430 
Mineral Processes - 

Sand/Gravel/Cement Concrete 

1.033 1.095 1.247 1.155 

440 Secondary Metal Production 1.201 1.273 1.450 1.343 

450 Wood Processing Losses 1.157 1.226 1.396 1.293 

499 Industrial Lubricant 1.070 1.072 1.184 1.138 

499 
Industrial Process Losses (Unspecified 

Material) 

1.000 1.000 1.000 1.000 

510 Consumer Products - Aerosol 1.000 1.000 1.000 1.000 

510 Consumer Products -– Non-Aerosol 1.070 1.072 1.184 1.138 

520 Architectural Coatings 1.121 1.068 1.290 1.168 

540 
Asphalt Paving Andand Roofing 

Operations 

1.068 1.075 1.274 1.100 

610 Residential Wood Combustion 1.000 1.000 1.000 1.000 

610 
Residential Distillate Oil Combustion - 

Space Heating 

1.121 1.068 1.290 1.168 

610 
Residential Natural Gas Combustion - 

Space Heating 

0.946 0.947 1.046 1.006 

610 
Residential Natural Gas Combustion - 

Water Heating 

0.937 0.938 1.036 0.996 

610 
Residential Natural Gas Combustion - 

Cooking/Other 

0.944 0.945 1.044 1.004 

610 
Residential L.P.G. Combustion 

(Unspecified) 

1.121 1.068 1.290 1.168 

620 Tilling/Harvest Operations - Dust 1.000 1.000 1.000 1.000 
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TABLE III-2-15 (CONCLUDED) 

STATIONARY AREA SOURCE EMISSION GROWTH FACTORS IN THE SCAB FOR THE YEAR 2032 

EIC3 CATEGORY DESCRIPTION 
LOS 

ANGELES 
ORANGE RIVERSIDE 

SAN 

BERNARDINO 

620 Livestock Husbandry - Dairy Cattle 1.000 1.000 1.069 1.000 

620 Livestock Husbandry - Layers 0.611 1.000 0.611 0.698 

620 Livestock Husbandry - Others 1.000 1.000 1.090 0.685 

630 Building And Road Construction - Dust 1.068 1.075 1.274 1.100 

640 
Paved Road Travel - Freeways          - 

Dust 

1.017 1.032 1.131 1.064 

640 
Paved Road Travel - (Unspecified)    - 

Dust 

1.017 1.032 1.131 1.064 

640 
Paved Road Travel - Major Streets     - 

Dust 

1.008 1.049 1.235 1.089 

640 
Paved Road Travel - Collector/Local 

Streets - Dust 

0.978 1.026 1.146 1.089 

645 
Unpaved Road Travel - Farm Roads - 

Dust 

1.000 0.858 0.958 0.726 

645 Unpaved Road Travel - Others - Dust 1.000 1.000 1.000 1.000 

650 Agricultural Lands - Windblown Dust 0.990 0.858 0.958 0.726 

650 
Unpaved Roads Andand Associated 

Areas - Windblown Dust 

1.000 1.000 1.000 1.000 

660 Structural/Automobile Fires 1.000 1.000 1.000 1.000 

670 
Agricultural Burning - Pruning/Field 

Crops 

1.000 1.000 0.958 0.726 

670 
Agricultural Burning - Forest 

Management* 

---- ---- ---- ---- 

670 Agricultural Burning - Weed Abatement 1.000 1.000 1.000 1.000 

670 
Wildland Fire Use Andand Waste 

Burning (Unspecified) 

1.000 1.000 1.000 1.000 

690 Cooking 1.060 1.082 1.236 1.123 

699 Domestic Activity - Ammonia 1.070 1.072 1.184 1.138 

* 2018 emissions based on information provided by Forest Management Services and special handling for future year 

emissions. 
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TABLE III-2-16 

STATIONARY AREA SOURCE EMISSION GROWTH FACTORS IN THE SCAB FOR THE YEAR 2037 

EIC3 CATEGORY DESCRIPTION 
LOS 

ANGELES 
ORANGE RIVERSIDE 

SAN 

BERNARDINO 

020 Cogeneration 0.929 0.974 1.292 1.049 

030 
Petroleum Production Fuel Combustion - 

Gaseous Fuel 

2.001 1.439 2.007 1.862 

050 
Industrial Stationary I.C. Engines - 

Natural Gas 

2.001 1.439 2.007 1.862 

050 
Industrial Combustion - L.P.G./Distillate 

Oil/Other Fuel 

0.971 1.044 1.239 1.137 

060 
Commercial Natural Gas Combustion - 

Space Heating 

0.730 0.864 0.827 0.831 

060 
Commercial Natural Gas Combustion - 

Water Heating 

0.722 0.855 0.819 0.823 

060 
Commercial Natural Gas Ice/Ext. Comb 

(Others) 

0.715 0.847 0.811 0.814 

060 Commercial L.P.G. Combustion 1.200 1.201 1.394 1.227 

099 Resource Recovery 0.929 0.974 1.292 1.049 

110 
Sewage Treatment Plants-PotwsPOTWs - 

Ammonia 

1.095 1.087 1.232 1.186 

120 
Landfills - Municipal Solid Waste 

Disposal (Biodegradation) 

1.095 1.087 1.232 1.186 

199 Composting - Ammonia 1.000 1.000 1.000 1.000 

199 Composting Waste Disposal 1.095 1.087 1.232 1.186 

210 Dry Cleaning 1.084 1.104 1.303 1.169 

220 Degreasing 0.971 1.044 1.239 1.137 

230 Auto Refinishing - Coatings 1.069 1.089 1.194 1.134 

230 Marine Coatings 1.559 1.635 2.167 1.760 

230 Paper Coatings 1.026 1.103 1.310 1.202 

230 
Can And Coil, Metal Parts Andand 

Products Coatings 

1.014 1.090 1.294 1.188 

230 
Wood Furniture Andand Fabricated 

Products Coatings 

1.146 1.232 1.463 1.343 

230 Plastic Parts 0.943 1.014 1.204 1.105 

230 Semiconductor Coatings 1.237 1.330 1.579 1.449 

230 Aircraft Andand Aerospace Coatings 1.264 1.326 1.758 1.428 

240 Printing 1.220 1.312 1.557 1.429 

250 Adhesives Andand Sealants 0.971 1.044 1.239 1.137 

299 Miscellaneous Industrial Solvent Uses 0.971 1.044 1.239 1.137 

310 Oil & Gas Production 2.001 1.439 2.007 1.862 
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TABLE III-2-16 (CONTINUED) 

STATIONARY AREA SOURCE EMISSION GROWTH FACTORS IN THE SCAB FOR THE YEAR 2037 

EIC3 CATEGORY DESCRIPTION 
LOS 

ANGELES 
ORANGE RIVERSIDE 

SAN 

BERNARDINO 

330 
Petroleum Marketing - Natural Gas 

Transmission Losses 

0.853 0.891 1.001 0.954 

330 
LPG Transfer Andand Dispensing - 

Fugitive Losses 

1.157 1.087 1.355 1.226 

330 
Gasoline Dispensing & 

Transfers/Storage/Cargo Tanks 

0.685 0.682 0.794 0.764 

330 
Bulk Gasoline Storage & Transfer 

(Unspecified) 

0.685 0.682 0.794 0.764 

410 Chemical 1.054 1.133 1.345 1.234 

420 Wine Fermentation / Aging 0.975 1.153 1.105 1.110 

420 Bakeries 1.034 1.111 1.320 1.211 

430 Asphaltic Concrete Production 1.094 1.095 1.356 1.141 

430 Surface Blasting 0.975 0.701 0.977 0.907 

430 Open Storage Piles 1.000 1.000 1.000 1.000 

430 
Mineral Processes - 

Sand/Gravel/Cement Concrete 

1.007 1.083 1.285 1.180 

440 Secondary Metal Production 1.197 1.287 1.528 1.403 

450 Wood Processing Losses 1.146 1.232 1.463 1.343 

499 Industrial Lubricant 1.095 1.087 1.232 1.186 

499 
Industrial Process Losses (Unspecified 

Material) 

1.000 1.000 1.000 1.000 

510 Consumer Products - Aerosol 1.000 1.000 1.000 1.000 

510 Consumer Products -– Non-Aerosol 1.095 1.087 1.232 1.186 

520 Architectural Coatings 1.157 1.087 1.355 1.226 

540 
Asphalt Paving Andand Roofing 

Operations 

1.094 1.095 1.356 1.141 

610 Residential Wood Combustion 1.000 1.000 1.000 1.000 

610 
Residential Distillate Oil Combustion - 

Space Heating 

1.157 1.087 1.355 1.226 

610 
Residential Natural Gas Combustion - 

Space Heating 

0.936 0.929 1.053 1.014 

610 
Residential Natural Gas Combustion - 

Water Heating 

0.924 0.917 1.040 1.001 

610 
Residential Natural Gas Combustion - 

Cooking/Other 

0.930 0.924 1.047 1.008 

610 
Residential L.P.G. Combustion 

(Unspecified) 

1.157 1.087 1.355 1.226 

620 Tilling/Harvest Operations - Dust 1.000 1.000 1.000 1.000 
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TABLE III-2-16 (CONCLUDED) 

STATIONARY AREA SOURCE EMISSION GROWTH FACTORS IN THE SCAB FOR THE YEAR 2037 

EIC3 CATEGORY DESCRIPTION 
LOS 

ANGELES 
ORANGE RIVERSIDE 

SAN 

BERNARDINO 

620 Livestock Husbandry - Dairy Cattle 1.000 1.000 1.066 1.000 

620 Livestock Husbandry - Layers 0.536 1.000 0.536 0.634 

620 Livestock Husbandry - Others 1.000 1.000 1.114 0.619 

630 Building And Road Construction - Dust 1.094 1.095 1.356 1.141 

640 
Paved Road Travel - Freeways          - 

Dust 

1.025 1.054 1.169 1.074 

640 
Paved Road Travel - (Unspecified)    - 

Dust 

1.025 1.054 1.169 1.074 

640 
Paved Road Travel - Major Streets     - 

Dust 

1.020 1.051 1.297 1.132 

640 
Paved Road Travel - Collector/Local 

Streets - Dust 

0.993 1.042 1.186 1.136 

645 
Unpaved Road Travel - Farm Roads - 

Dust 

1.000 0.833 0.949 0.661 

645 Unpaved Road Travel - Others - Dust 1.000 1.000 1.000 1.000 

650 Agricultural Lands - Windblown Dust 0.989 0.833 0.949 0.661 

650 
Unpaved Roads Andand Associated 

Areas - Windblown Dust 

1.000 1.000 1.000 1.000 

660 Structural/Automobile Fires 1.000 1.000 1.000 1.000 

670 
Agricultural Burning - Pruning/Field 

Crops 

1.000 1.000 0.949 0.661 

670 
Agricultural Burning - Forest 

Management* 

---- ---- ---- ---- 

670 Agricultural Burning - Weed Abatement 1.000 1.000 1.000 1.000 

670 
Wildland Fire Use Andand Waste 

Burning (Unspecified) 

1.000 1.000 1.000 1.000 

690 Cooking 1.084 1.104 1.303 1.169 

699 Domestic Activity - Ammonia 1.095 1.087 1.232 1.186 

* 2018 emissions based on information provided by Forest Management Services and special handling for future year 

emissions. 
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Emission Trend and Agency Responsibilities 

Odd- and even-numbered figures of Figures III-2-2 through III-2-13 present the relative contributions by source 

categories (i.e., point, area, on-road, and off-road) and the agency with primary authority to regulate emissions 

from the source category, respectively, for the years 2018, 2023, 2025, 2031, 2032 and 2037. These figures 

present total emission levels from the summer planning inventory for VOC, NOx, CO, SOx and PM2.5. Figures 

III-2-14 through III-2-17 illustrate the emission trends by pollutant (VOC, NOx, PM2.5, and SOx) for the same 

years: 2018, 2023, 2025, 2031, 2032 and 2037. 

Significant reductions in NOx emissions are evident in the figures, particularly for the mobile source categories; 

the on-road category shows the largest reductions for both VOC (55 percent) and NOx (6276 percent) emissions 

between 2018 and 2037. Overall, VOC, NOx, and CO emissions are projected to be reduced by 717 percent, 

3747 percent, and 844 percent between 2018 and 2037. The magnitude of emission reductions up to 20252031 

is greater than that from 20312032 to 2037; maximum (minimum) tonnage reduction forsubstantial reductions 

of NOx emissions occurs in 2025 (2037)are projected to occur between 2018 and 2023 with 101 (12) tons per 

day reductions, which was largely driven by CARB’s Truck and Bus regulation contributes to the reductions 

expected in near future years, while recently. Recently adopted regulations such as Advanced Clean Cars, Heavy 

Duty low NOx omnibus65 and Heavy-Duty Inspection and Maintenance66 are expected to bring reductions in 

farfurther future years close to the attainment date.  

Little or no change in the emissions of PM2.5 and SOx are shown in the figures.  As shown in Figures III-2-15 

and III-2-16, the emissions of SOx show minor increase (94 percent, approximately 1 ton per day) from 2018 to 

2037 as emissions growth overtakes the modest emission reductions benefits from fleet turnover to cleaner 

equipment.   

Odd-numbered figures from Figure III-2-2 to Figure III-2-13 show what fractions of the emissions are from 

sources under the primary regulatory purview of each of the three agencies – U.S. EPA, CARB, and South Coast 

AQMD – for all the years modeled. South Coast AQMD primarily oversees stationary sources through permit, 

while CARB is responsible for selected area sources such as consumer products and pesticide/fertilizer and on-

road and off-road mobile sources. Among off-road mobile, locomotive, ocean-going vessels, aircraft, selected 

heavy-duty trucks such as out-out-state, international registration and interstate trucks are subject to federal 

and international regulations. Preempted off-road equipment with horsepower less than 175 are federal 

sources as well. For ozone formation, the Basin’s most difficult air quality attainment challenge, VOC and NOx 

emissions are the most important precursors; sources that are not under South Coast AQMD regulatory 

authority are the major contributors. In 2037, over 6770 percent of the VOC emissions and 8180 percent of the 

NOx emissions fall under U.S. EPA and CARB control.  Conversely, the majority of the SOx and PM2.5 emissions, 

which are much smaller than the NOx and VOC emissions, are from sources under South Coast AQMD authority. 

 

65 Heavy-Duty Engine and VehicleLow NOx Omnibus Regulations, 

https://ww2.arb.ca.gov/rulemaking/2020/hdomnibuslownox 

66 Heavy-Duty Inspection and Maintenance Program, https://ww2.arb.ca.gov/our-work/programs/heavy-duty-

inspection-and-maintenance-program 
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This demonstrates that to successfully meeting the districtsSouth Coast AQMD’s ozone and PM2.5 attainment 

obligations will require collaboration and efforts from all three agencies.  
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FIGURE III-2-2 

RELATIVE CONTRIBUTION BY SOURCE CATEGORY TO 2018 EMISSIONS INVENTORY  

(Arch = Architectural Coatings, CP = Consumer Products)  

(Summer Planning) 
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FIGURE III-2-3 

2018 EMISSION INVENTORY AGENCY RESPONSIBILITY 

(Summer Planning) 
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FIGURE III-2-4  

RELATIVE CONTRIBUTION BY SOURCE CATEGORY TO 2023 EMISSION INVENTORY 

(Arch = Architectural Coatings, CP = Consumer Products)  

(Summer Planning) 
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FIGURE III-2-5 

2023 EMISSION INVENTORY AGENCY RESPONSIBILITY 

(Summer Planning) 
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FIGURE III-2-6  

RELATIVE CONTRIBUTION BY SOURCE CATEGORY TO 2025 EMISSION INVENTORY 

(Arch = Architectural Coatings, CP = Consumer Products)  

(Summer Planning) 
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FIGURE III-2-7 

2025 EMISSION INVENTORY AGENCY RESPONSIBILITY 

(Summer Planning) 
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FIGURE III-2-8  

RELATIVE CONTRIBUTION BY SOURCE CATEGORY TO 2031 EMISSION INVENTORY 

(Arch = Architectural Coatings, CP = Consumer Products)  

(Summer Planning) 
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FIGURE III-2-9 

2031 EMISSION INVENTORY AGENCY RESPONSIBILITY 

(Summer Planning) 
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FIGURE III-2-10  

RELATIVE CONTRIBUTION BY SOURCE CATEGORY TO 2032 EMISSION INVENTORY 

(Arch = Architectural Coatings, CP = Consumer Products) 

(Summer Planning)  
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FIGURE III-2-11 

2032 EMISSION INVENTORY AGENCY RESPONSIBILITY 

(Summer Planning) 
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FIGURE III-2-12  

RELATIVE CONTRIBUTION BY SOURCE CATEGORY TO 2037 EMISSIONS INVENTORY 

 (Arch = Architectural Coatings, CP = Consumer Products)  

(Summer Planning) 
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FIGURE III-2-13 

2037 EMISSION INVENTORY AGENCY RESPONSIBILITY 

(Summer Planning) 
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FIGURE III-2-14 

NOX EMISSION TREND BY SOURCE CATEGORY – SUMMER PLANNING 
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FIGURE III-2-15  

VOC EMISSION TREND BY SOURCE CATEGORY – SUMMER PLANNING 
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FIGURE III-2-16 

SOX EMISSION TREND BY SOURCE CATEGORY – SUMMER PLANNING 
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FIGURE III-2-17  

PM2.5 EMISSION TREND BY SOURCE CATEGORY – SUMMER PLANNING 
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NOx Emissions 

Figure III-2-14 illustrates the NOx emissions trend by major source category. Mobile sources are the major 

contributor to total NOx emissions in the base year and future year inventories. NOx emissions are projected 

to decrease from all major sources with on-road mobile sources having the largest reduction (6276 percent) 

from 2018 (159156 tons per day) to 2037 (6137 tons per day); off-road mobile, point, and area sources drop 

by 18, 837, 7, and 3 tons per day, respectively, between 2018 and 2037. Most of the anticipated reductions will 

occur near future years. CARB’s Truck and Bus regulation, which will be fully implemented by 2023 contributes 

to the near future reductions significantly. The reductions for mobile sources largely reflect the vehicle fleet’s 

turnover to newer vehicles meeting more stringent emissions standards. Off-road sources show a slight 

increase from 2025 to 2032 driven by increase in aircraft emissions (from 19.6 to 25.7 tons per day) and ocean-

going vessels emissions (28.4 to 30.3 tons per day); after 2032 off-road emissions decrease slightly which is 

consistent with decrease in ocean-going vessels emissions.Projected significant off-road NOx emissions 

reduction from off-road equipment and off-road portable equipment are tempered by expected NOx increases 

from aircraft and persistent high level NOx emissions from OGV sources. Area sources decline slightly from the 

effect of regulation implementation. 

VOC Emissions 

As shown in Figure III-2-15, area source is the major contributor to base year and future years VOC emissions. 

VOC emissions from area sources increase over time from 195194 to 200204 tons per day between 2018 and 

20232025 and increase to 223224 tons per day in 2037. The main portion of area source category VOC 

emissions comes from consumer products which increases over time due to population growth in the region; 

coatings and related processes is the second major contributor (to VOC emissions) among area sources. 

Emissions from on-road mobile sources decrease over time, with the majority of the decrease occurring in near 

future years (before 2025) with 8281 and 58 tons per day in 2018 and 2023, respectively. On-road emissions 

are expected to falldrop from 5853 tons per day to 4342 tons per day from 20232025 to 2031 and falldrop to 

3736 tons per day by 2037. Off-road emissions show similar trend dropping from 117107 to 10866 tons per 

day between 2018 and 20232031; the rate of reduction is much more modest over the years between 

20232031 and 2037 compared to the sharp reduction from base year 2018 (117107 tons per day) to 2023 

(1082031 (66 tons per day).   

The amount of reduction from 2018 to 2037 for VOC emissions from on-road and off-road sources is expected 

to be 45 tons per day (5556 percent) and 1353 tons per day (1149 percent), respectively; total VOC emissions 

reduction is 2767 tons per day (717 percent). Off-road reductions will resultare primarily from turnover to 

cleaner off-road equipment such as pleasure craft, small off-road equipment, commercial harbor craft, cargo 

handling equipment, and off-road recreational vehicles meeting more stringent emissions standards adopted 

by CARB over the past decade. On-road reductions will also be primarily achieved through turnover to cleaner 

vehicles required to meet more stringent emissions standards. Since 1990, California’s Low Emission Vehicle 

programs has produced significant emission reductions from on-road passenger vehicles by relying on 

increasingly more stringent exhaust emission standards. Because of increased activity due to demographic and 

economic growth, both point and area sources are expected to increase from 23 and 195194 tons per day in 

2018 to 25 and 223224 tons per day in 2037, respectively. 
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SOx Emissions 

Figure III-2-16 illustrates the SOx emissions trend. Total SOx emissions show a slight increase from 2018 to 2037 

due to marginal growth in point and off-road categories. SOx emissions from point sources belong to the 

emission cap set by SOx RECLAIM program till 2025 and then marginal growth is predicted due to economic 

growth afterwards. Among off-road sources, ocean going vessels are the primary source of SOx emissions 

which are expected to grow in future due to the increased ports activities. However, the amount of SOx 

emissions is an order of magnitude smaller than NOx emissions in the Basin and SOx areis not an ozone forming 

precursorsprecursor, so this growth wouldis not contributeexpected to increasedincrease ozone levels.67 SOx 

emissions from on-road mobile sources is expected to slightly decrease from 2018 to 20232031 and plateau 

beyond 20232031; area sources plateau for all years (2018 through 2037).   

PM2.5 Emissions 

Figure III-2-17 shows the PM2.5 emissions trend. Area sources, including entrained road dust, are projected to 

remain the largest contributor to PM2.5 emissions.  Point and area sources are projected to increase from 2018 

to 2037 due to increased activity from growth which results in increase in emissions from paved road dust and 

miscellaneous processes (in particular, commercial cooking). The increase in vehicle miles traveled is the main 

cause of the increase trend in emissions from paved road dust and tire and brake wear, while PM2.5 emissions 

from on-road mobile tail pipe emissions decrease due to fleet turnover to cleaner vehicles. Off-road emissions 

slightly drop from 56 to 34 tons per day between 2018 and 2037. Overall PM2.5 emissions begin to increase 

slightly from 2031 (58 tons per day) to 2037 (59 tons per day). 

Impact of Growth – Pre-Base Year Offsets 

EPA’s implementing regulations at 40 CFR § 51.165(a)(3) provide details regarding the use of offsets. The 

shutdown or curtailment of existing emissions units that results in offsets must have occurred after the last 

day of the base year for SIP planning unless the projected emissions inventory used to develop the attainment 

demonstration explicitly includes the emissions from such previously shut down or curtailed emissions units. 

Specifically, 40 CFR § 51.165(a)(3)(ii)(C)(1) provides: 

Emissions reductions achieved by shutting down an existing emission unit or curtailing production or 

operating hours may be generally credited for offsets if they meet the requirements in paragraphs 

(a)(3)(ii)(C)(1)(i) through (ii) of this section. 

(i) Such reductions are surplus, permanent, quantifiable, and federally enforceable. 

(ii) The shutdown or curtailment occurred after the last day of the base year for the SIP planning 

process. For purposes of this paragraph, a reviewing authority may choose to consider a prior 

shutdown or curtailment to have occurred after the last day of the base year if the projected 

 

67 Gaseous compounds of SOx emissions contribute to PM formation through chemical reactions in the atmosphere. 

However, it has minimal impact on ozone. The Draft Final 2022 AQMP focuses on ozone, and does not include PM 

strategy. 
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emissions inventory used to develop the attainment demonstration explicitly includes the 

emissions from such previously shutdown or curtailed emission units. However, in no event may 

credit be given for shutdowns that occurred before August 7, 1977. 

The following analysis explains how shutdowns and curtailments that occurred prior to the last day of the base 

year are explicitly included in the projected emissions inventory as growth. The 2022 AQMP forecasts the 2037 

emissions inventories ‘‘with growth’’ through a detailed consultation process with SCAG, who provides detailed 

demographical information by county, NAICS, year relevant to all emissions sources in the SCAB. SCAG 

performs an exhaustive analysis of the growth in the inventory of sources that is likely to occur through the 

planning periods of 2037. The region is likely to see a 12 percent growth in population, 17 percent growth in 

housing units, 11 percent growth in employment, and 5 percent growth in vehicle miles traveled between 2018 

and 2037. Emissions for the year 2037 are projected with growth and without growth, (in which case emissions 

were estimated by removing the growth factors from the 2037 baseline emissions).  Pursuant to 40 CFR 

51.165(a)(3)(ii)(C)(1), South Coast AQMD’s growth projections (projected emissions inventories) include the 

emissions impact of pre-base year offsets.  Table III-2-17 presents the comparison of the projected 2037 

emissions inventory for all emissions sources for each criteria pollutant with and without growth. The growth 

impacts to year 2037 for VOC, NOx, CO, SOx and PM2.5 emissions are 46, 35, 183, 40.1, 25.5, 82.3, 1.2, and 

54.6 tons per day, respectively. The impact of growth increases emissions from all major categories of sources 

and pollutants, except for NOx and CO emissions from area sources.  
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TABLE III-2-17 

GROWTH IMPACT TO 2037 EMISSIONS* IN TONS PER DAY 

WITH GROWTH VOC NOx CO SOx PM2.5 

Point 24.8 16.617.5 21.8 7.82 7.5 

Area 223.48 22.623.8 72.974.1 2.0 27.038.2 

Road Dust 0.0 0.0 0.0 0.0 11.57 

On-Road 36.735.9 60.636.7 359.5335.7 1.2 9.53 

Off-Road 104.354.2 119.7106.5 1245491.6 4.68 3.56 

Total 389.3338.7 219184.5 1699.8923.2 15.72 59.158.6 

NO GROWTH VOC NOx CO SOx PM2.5 

Point 23.10 16.20 21.220.1 7.70 7.10 

Area 193.85 22.824.3 81.783.1 1.9 24.73 

Road Dust 0.0 0.0 0.0 0.0 10.78 

On-Road 35.534.2 46.130.0 357.9319.5 1.1 8.87 

Off-Road 90.647.7 99.587.7 1056.3417.1 3.94.0 3.10 

Total 343.0298.5 184.6158.0 1517.1839.8 14.60 54.553.8 

IMPACT OF GROWTH VOC NOx CO SOx PM2.5 

Point 1.78 01.5 0.61.7 0.12 0.45 

Area 29.730.3 -0.24 -8.89.0 0.1 2.32 

Road Dust 0.0 0.0 0.0 0.0 0.89 

On-Road 1.27 14.56.7 1.616.2 0.1 0.76 

Off-Road 13.76.5 20.218.7 189.274.5 0.78 0.46 

Total 46.340.2 34.926.5 182.783.4 1.02 4.68 

*Summer Planning Inventory 

South Coast AQMD’s growth projections shown in Table III-2-17 include emissions from the pre-base year 

offsets, consistent with the requirements of 40 CFR 51.165(a)(3)(ii)(C)(1). Table III-2-17 shows that the largest 

increases in NOx, CO and SOx emissions due to growth occur in mobile sources. Note that on-road and off-road 

sources as well as road dust are not subject to New Source Review (NSR)68 permit requirements and offsets 

and are not relevant to this calculation. Also, area sources that are not required to obtain permits, e.g.., 

 

68 http://www.aqmd.gov/home/permits/new-source-review. 
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architectural coatings, consumer products, residential fuel combustion, are not subject to NSR permit 

requirements and offsets. The point and area sources subject to NSR are the only sources for which the U.S. 

EPA’s regulations require sufficient emissions to be added to the future year inventory to account for the use 

of pre-base year emissions reductions from shutdowns.  

Table III-2-18 shows the difference between growth and no growth in the future year 2037 emission inventory 

for both point and area sources. The table also indicates what portion of the growth projections are attributed 

to the point and area sources subject to NSR offset requirements, which is a subset of the growth difference 

under “Impact of Growth”. The table is extracted from the Draft Final 2022 AQMP’s emission inventories. The 

detailed inventories in Attachment A and B of this Appendix separate the point and area sources into specific 

source categories (e.g.., refineries, electric utilities, coatings, cooking, paved road dust) so that the emissions 

with and without growth for each category is included in the base year and future year inventories for 2037. 

The growth of point and area sources subject to NSR offset requirements necessarily comes from pre-base year 

offsets that were shut down before the base year. This is because the emissions offsets derived from sources 

that shut down after the base year are accounted for in the baseline inventory (i.e., these emissions were “in 

the air” during the 2018 base year). When those sources shut down, the most their offsets can do is replace 

the emissions from that shut down source to keep the base year inventory the same. Any growth above that 

base year, therefore, is necessarily supported from the offsets derived from pre-base year reductions. Thus, if 

a new source uses offsets based on emissions reductions that occur after the base year, the net result would 

be no increased emissions at all. Accordingly, the growth projection for point and area sources subject to NSR 

shown in Table III-2-18 consists of emissions from pre-base year shutdowns. 

TABLE III-2-18 

IMPACT OF GROWTH AND POINT AND AREA SOURCES SUBJECT TO NSR OFFSET REQUIREMENTS  

(TONS PER DAY) 

IMPACT OF 

GROWTH 
VOC NOX CO SOX PM2.5 

Point 1.78 01.5 0.61.7 0.12 0.45 

Area 29.730.3 -0.24 -8.89.0 0.1 2.3.0 

SUBJECT TO NSR  

Point 1.78 01.5 0.61.7 0.12 0.45 

Area 3.3 -0.35 -8.68 0.1 0.54 

Total Point and 

Area Sources 
5.01 1.0.2 -8.07.1 0.23 0.9 
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The data in Table III-2-18 shows that South Coast AQMD explicitly included 5.01 tons per day of VOC and 1.0.2 

tons per day of NOx in its future year 2037 inventory for point and area sources subject to South Coast AQMD’s 

NSR program. In addition, South Coast AQMD explicitly included 0.23 tons per day of SOx and 0.9 tons per day 

of PM2.5 in its future year 2037 inventory for area and point sources subject to South Coast AQMD’s NSR 

program. 

Table III-2-19A provides the emissions from all the stationary source categories that are subject to NSR 

assuming “no growth”, separated by point and area sources. Table III-2-19B provides the total area and point 

source emissions from Table III-2-19A. Table III-2-20A provides the emissions from all the stationary source 

categories that are subject to NSR assuming “growth”, separated by point and area sources. Table III-2-20B 

provides the total area and point source emissions from Table III-2-20A. Table III-2-21 shows the difference 

between “no growth” and “growth” VOC, CO, NOx, SOx and PM2.5 emissions from area and point sources that 

are subject to NSR taken from Tables III-2-19B and III-2-20B. In addition, these emissions match the totals 

provided in Table III-2-18 and Table III-2-22. 
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TABLE III-2-19A 

2037 STATIONARY SOURCE CATEGORIES FOR AREA AND POINT SOURCES WITH NO GROWTH (TONS PER DAY) 

Source Category 

AREA SOURCES POINT SOURCES 

VOC CO NOx SOx PM2.5 VOC CO NOx SOx PM2.5 

Electric Utilities 0.00 0.00 0.00 0.00 0.00 0.3324 4.333.27 3.042.31 0.2719 0.5741 

Cogeneration 0.02 0.10 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 

Oil and Gas Production 
(combustion) 

0.04 0.12 0.50 0.00 0.01 0.08 0.45 0.1617 0.01 0.08 

Petroleum Refining 
(Combustion) 

0.00 0.00 0.00 0.00 0.00 1.3338 4.895.18 3.3090 3.5115 1.7780 

Manufacturing and Industrial 0.3856 44.2845.86 3.945.70 1.3536 0.7293 0.4039 3.0802 2.5257 0.4184 0.4143 

Food and Agricultural 
Processing 

0.00 0.01 0.01 0.00 0.00 0.0304 0.3651 0.2638 0.0201 0.0405 

Service and Commercial 1.4948 16.5452 5.9190 0.35 0.64 0.41 3.2104 3.4252 0.3936 0.4642 

Other (Fuel Combustion) 0.13 0.7978 2.5654 0.01 0.06 0.5451 0.6744 0.4012 0.1908 0.3937 

Sewage Treatment 0.00 0.00 0.00 0.00 0.00 0.2627 0.00 0.00 0.00 0.00 

Landfills 8.43 0.00 0.00 0.00 0.00 0.20 0.41 0.39 0.38 0.21 

Incineration 0.00 0.00 0.00 0.00 0.00 0.04 0.26 1.1516 0.0807 0.05 

Soil Remediation 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Other (Waste Disposal) 8.06 0.00 0.00 0.00 0.00 0.0908 0.01 0.01 0.00 0.00 

Laundering 0.17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Degreasing 10.84 0.00 0.00 0.00 0.00 1.922.14 0.00 0.00 0.00 0.03 

Coatings and Related Processes 15.4743 0.00 0.00 0.00 1.1413 2.913.00 0.00 0.00 0.00 0.3638 

Printing 0.06 0.00 0.00 0.00 0.00 0.69 0.00 0.00 0.00 0.00 

Adhesives and Sealants 4.34 0.00 0.00 0.00 0.00 0.12 0.00 0.00 0.00 0.03 

Other (Cleaning and Surface 
Coatings) 

0.59 0.00 0.00 0.00 0.00 0.3505 0.1211 0.04 0.0701 0.0201 

Oil and Gas Production 1.53 0.02 0.00 0.06 0.00 0.82 0.00 0.0100 0.00 0.02 

Petroleum Refining 0.00 0.00 0.00 0.00 0.00 4.44 2.40 0.5355 1.7043 0.89 

Petroleum Marketing 11.3231 0.00 0.00 0.00 0.00 2.08 0.23 0.02 0.00 0.00 

Other (Petroleum 
Production/Marketing) 

0.00 0.00 0.00 0.00 0.00 0.04 0.01 0.01 0.00 0.00 

*Overall growth in Electric Utilities is projected as a composite factor of employment growth, efficiency improvements and renewable portfolio standards. For this analysis, the 

growth portion is based on employment growth alone, which is the surrogate for overall electricity demand growth. Proposed control measures promoting zero emissions 

technology will increase electricity demand significantly, beyond what these baseline projections suggest.   



Draft Final 2022 AQMP Appendix III: Emission Inventory 

III-2-88 

 

 

TABLE III-2-19A (CONTINUED) 

2037 STATIONARY SOURCE CATEGORIES FOR AREA AND POINT SOURCES WITH NO GROWTH (TONS PER DAY) 

Source Category 
AREA SOURCES POINT SOURCES 

VOC CO NOx SOx PM2.5 VOC CO NOx SOx PM2.5 

Chemical 2.81 0.00 0.00 0.00 0.20 1.6264 0.12 0.07 0.2009 0.21 

Food and Agriculture 0.36 0.00 0.00 0.00 0.01 0.1416 0.01 0.03 0.0001 0.0305 

Mineral Processes 0.00 0.00 0.00 0.00 0.35 0.3940 0.36 0.4945 0.3320 0.7075 

Metal Processes 0.00 0.00 0.00 0.00 0.00 0.10 0.26 0.27 0.1119 0.22 

Wood and Paper 0.00 0.00 0.00 0.00 2.65 0.2024 0.00 0.00 0.00 0.05 

Glass and Related 
Products 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Electronics 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 

Other (Industrial 
Processes) 

1.89 0.00 0.00 0.00 0.00 3.3318 0.01 0.03 0.00 0.5853 

TOTAL (tons per day) 
67.916

8.04 
61.8663.42 12.9214.65 1.7677 5.7999 22.9075 21.20.11 16.1801 7.6804 7.136.99 
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TABLE III-2-19B 

2037 Stationary Source Categories for Total Area and Point Sources with No Growth  

(Tons per Day) 

 TOTAL AREA AND POINT SOURCES 

Source Category VOC CO NOx SOx PM2.5 

Electric Utilities 0.3324 4.333.27 3.042.31 0.2719 0.5741 

Cogeneration 0.02 0.11 0.01 0.00 0.01 

Oil and Gas Production 
(combustion) 

0.12 0.57 0.6667 0.01 0.09 

Petroleum Refining (Combustion) 1.3338 4.895.18 3.3090 3.5115 1.7780 

Manufacturing and Industrial 0.7895 47.3748.88 6.458.27 1.762.20 1.1237 

Food and Agricultural Processing 0.0305 0.3852 0.2639 0.0201 0.0406 

Service and Commercial 1.9089 19.7556 9.3342 0.7371 1.1006 

Other (Fuel Combustion) 0.6764 1.4523 2.9666 0.2009 0.4543 

Sewage Treatment 0.2627 0.00 0.00 0.00 0.00 

Landfills 8.63 0.41 0.39 0.38 0.21 

Incineration 0.04 0.26 1.1516 0.0807 0.05 

Soil Remediation 0.00 0.00 0.00 0.00 0.00 

Other (Waste Disposal) 8.1514 0.01 0.01 0.00 0.00 

Laundering 0.17 0.00 0.00 0.00 0.00 

Degreasing 12.7698 0.00 0.00 0.00 0.03 

Coatings and Related Processes 18.3943 0.00 0.00 0.00 1.5051 

Printing 0.75 0.00 0.00 0.00 0.00 

Adhesives and Sealants 4.46 0.00 0.00 0.00 0.03 

Other (Cleaning and Surface 
Coatings) 

0.9463 0.1211 0.04 0.0701 0.0201 

Oil and Gas Production 2.34 0.02 0.01 0.06 0.02 

Petroleum Refining 4.44 2.40 0.5355 1.7043 0.89 

Petroleum Marketing 13.39 0.23 0.02 0.00 0.00 

Other (Petroleum 
Production/Marketing) 

0.04 0.01 0.01 0.00 0.00 

Chemical 4.4345 0.12 0.07 0.2009 0.4041 

Food and Agriculture 0.5052 0.01 0.03 0.0001 0.0405 

Mineral Processes 0.3940 0.36 0.4945 0.3320 1.0610 

Metal Processes 0.10 0.26 0.27 0.1119 0.22 

Wood and Paper 0.2024 0.00 0.00 0.00 2.70 

Glass and Related Products 0.00 0.00 0.00 0.00 0.00 

Electronics 0.01 0.00 0.00 0.00 0.00 

Other (Industrial Processes) 5.2207 0.01 0.03 0.00 0.5853 

TOTAL (tons per day) 90.8279 83.0653 29.1030.66 9.448.82 12.9198 
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TABLE III-2-20A 

2037 Stationary Source Categories for Area and Point Sources with Growth (Tons per Day) 

 AREA SOURCES POINT SOURCES 

Source Category VOC CO NOx SOx PM2.5 VOC CO NOx SOx PM2.5 

Electric Utilities 0.00 0.00 0.00 0.00 0.00 0.27 3.6064 2.3556 0.2521 0.46 

Cogeneration 0.02 0.10 0.00 0.00 0.00 0.00 0.01 0.0102 0.00 0.01 

Oil and Gas Production 
(combustion) 

0.0405 0.12 0.70 0.00 0.01 0.1514 0.73 0.27 0.01 0.11 

Petroleum Refining (Combustion) 0.00 0.00 0.00 0.00 0.00 1.3338 4.895.18 3.3090 3.5215 1.7780 

Manufacturing and Industrial 0.3851 38.5939.98 3.525.05 1.3435 0.7181 0.4442 3.3736 2.7180 0.4284 0.4447 

Food and Agricultural Processing 0.00 0.01 0.01 0.00 0.00 0.0305 0.3952 0.2739 0.0201 0.0406 

Service and Commercial 1.4957 13.6564 5.8685 0.41 0.5253 0.47 3.7658 4.0213 0.4239 0.5248 

Other (Fuel Combustion) 0.13 0.7978 2.5654 0.01 0.06 0.6056 0.7249 0.4514 0.2109 0.4744 

Sewage Treatment 0.00 0.00 0.00 0.00 0.00 0.3031 0.0001 0.00 0.00 0.00 

Landfills 8.439.50 0.00 0.00 0.00 0.00 0.23 0.4443 0.42 0.41 0.23 

Incineration 0.00 0.00 0.00 0.00 0.00 0.04 0.2829 1.25 0.08 0.05 

Soil Remediation 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Other (Waste Disposal) 8.06 0.00 0.00 0.00 0.00 0.1008 0.01 0.01 0.00 0.00 

Laundering 0.1719 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Degreasing 10.8499 0.00 0.00 0.00 0.00 2.2752 0.00 0.00 0.00 0.03 

Coatings and Related Processes 
15.4717.

39 
0.00 0.00 0.00 1.2423 3.2939 0.01 0.00 0.00 0.4244 

Printing 0.0608 0.00 0.00 0.00 0.00 0.81 0.00 0.00 0.00 0.00 

Adhesives and Sealants 4.3448 0.00 0.00 0.00 0.00 0.14 0.00 0.00 0.00 0.03 

Other (Cleaning and Surface 
Coatings) 

0.5960 0.00 0.00 0.00 0.00 0.4005 0.11 0.04 0.0601 0.0301 

Oil and Gas Production 1.532.97 0.03 0.01 0.12 0.00 1.4950 0.00 0.0100 0.00 0.0302 

Petroleum Refining 0.00 0.00 0.00 0.00 0.00 4.44 2.40 0.5355 1.7043 0.89 

Petroleum Marketing 
11.329.5

3 
0.00 0.00 0.00 0.00 1.58 0.18 0.02 0.00 0.00 

Other (Petroleum 
Production/Marketing) 

0.00 0.00 0.00 0.00 0.00 0.0504 0.01 0.01 0.00 0.00 
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TABLE III-2-20A (Continued) 

2037 Stationary Source Categories for Area and Point Sources with Growth (Tons per Day) 

 AREA SOURCES POINT SOURCES 

Source Category VOC CO NOx SOx PM2.5 VOC CO NOx SOx PM2.5 

Food and 
AgricultureChemical 

0.362.7
5 

0.00 0.00 0.00 0.0120 0.141.82 0.0111 0.0307 0.0009 0.0422 

Mineral ProcessesFood 
and Agriculture 

0.0042 0.00 0.00 0.00 0.3601 0.4416 0.3901 0.5003 0.3501 0.7605 

Mineral Processes 0.00 0.00 0.00 0.00 0.36 0.45 0.39 0.47 0.22 0.81 

Metal Processes 0.00 0.00 0.00 0.00 0.01 0.12 0.34 0.3134 0.1426 0.28 

Wood and Paper 0.00 0.00 0.00 0.00 3.19 0.2226 0.00 0.00 0.00 0.0506 

Glass and Related 
Products 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Electronics 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 

Other (Industrial 
Processes) 

1.892.1
1 

0.00 0.00 0.00 0.00 3.4126 0.01 0.03 0.00 0.6157 

TOTAL (tons per day) 
67.9171

.34 
53.2954.

66 
12.6514.15 1.8788 6.3141 24.5752 21.7882 16.6317.46 7.7922 7.4952 
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TABLE III-2-20B 
2037 STATIONARY SOURCE CATEGORIES FOR TOTAL AREA AND POINT SOURCES WITH GROWTH  

(TONS PER DAY) 
 

 TOTAL AREA AND POINT SOURCES 

Source Category VOC CO NOx SOx PM2.5 

Electric Utilities 0.27 3.6064 2.3556 0.2521 0.46 

Cogeneration 0.02 0.11 0.0102 0.00 0.01 

Oil and Gas Production 
(combustion) 

0.19 0.85 0.97 0.0201 0.12 

Petroleum Refining 
(Combustion) 

1.3338 4.895.18 3.3090 3.5215 1.7780 

Manufacturing and 
Industrial 

0.7893 41.9643.34 6.237.85 1.762.19 1.1528 

Food and Agricultural 
Processing 

0.0405 0.4053 0.2840 0.0201 0.0406 

Service and Commercial 2.04 17.4022 9.8898 0.8380 1.0401 

Other (Fuel Combustion) 0.7369 1.5027 3.012.68 0.2210 0.5350 

Sewage Treatment 0.3031 0.0001 0.00 0.00 0.00 

Landfills 9.73 0.4443 0.42 0.41 0.23 

Incineration 0.04 0.2829 1.25 0.08 0.05 

Soil Remediation 0.00 0.00 0.00 0.00 0.00 

Other (Waste Disposal) 8.1514 0.01 0.01 0.00 0.00 

Laundering 0.19 0.00 0.00 0.00 0.00 

Degreasing 13.2651 0.00 0.00 0.00 0.03 

Coatings and Related 
Processes 

20.7478 0.01 0.00 0.00 1.6667 

Printing 0.89 0.00 0.00 0.00 0.00 

Adhesives and Sealants 4.62 0.00 0.00 0.00 0.03 

Other (Cleaning and Surface 
Coatings) 

1.000.65 0.11 0.04 0.0601 0.0301 

Oil and Gas Production 4.47 0.0403 0.0201 0.12 0.0302 

Petroleum Refining 4.44 2.40 0.5355 1.7043 0.89 

Petroleum Marketing 11.11 0.18 0.02 0.00 0.00 

Other (Petroleum 
Production/Marketing) 

0.0504 0.01 0.01 0.00 0.00 

Chemical 4.5657 0.11 0.07 0.1909 0.42 

Food and Agriculture 0.5658 0.01 0.03 0.0001 0.0506 

Mineral Processes 0.4445 0.39 0.5047 0.3522 1.1217 

Metal Processes 0.12 0.34 0.3134 0.1426 0.29 

Wood and Paper 0.2226 0.00 0.00 0.00 3.25 

Glass and Related Products 0.00 0.00 0.00 0.00 0.00 

Electronics 0.02 0.00 0.00 0.00 0.00 

Other (Industrial Processes) 5.5137 0.01 0.03 0.00 0.6157 

TOTAL (tons per day) 95.8186 75.0676.48 29.2831.61 9.6710 13.8093 
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TABLE III-2-21 

DIFFERENCE IN GROWTH FOR TOTAL AREA AND POINT SOURCES SUBJECT TO NSR (TONS PER DAY) 

 TOTAL AREA AND POINT SOURCES 

  VOC CO NOx SOx PM2.5 

Total with Growth (tons per day) 95.89 75.176.5 29.331.6 9.71 13.89 

Total with No Growth (tons per day) 90.89 83.15 29.130.7 9.48.8 12.913.0 

Difference in Growth (tons per day) 5.01 -87.1 1.0.2 0.23 0.9 

 

 

A simple check was also conducted to ensure the growth estimate is sufficient to account for the projected 

demand for offsets. Offsets are obtained either from the open market or the South Coast AQMD internal 

accounts that provide offsets to small emission sources. The annual average emission reduction credits 

(ERCs) actually used by sources and obtained from the private market in the past years, was used as an 

estimate of what could be used annually from the private market in the future. The issuance of offsets 

from the South Coast AQMD’s internal banks, however, are capped based on a maximum cumulative net 

limit pursuant to Rule 1315 (NSR Tracking System). Since the annual incremental has historically been 

close to fully used, it was assumed that the maximum annual usage is the incremental change each year 

capped in Rule 1315. To be conservative, it was assumed that all offsets used in the future, whether from 

the internal bank or private market ERCs, could have originated before the base year 2018.   

Since this exercise is based on the annual increases in inventory due to the potential introduction of pre-

base year credits, the annual average was used. Table III-2-22 provides the estimated future demand for 

each criteria pollutant based on issuance of offsets from the South Coast AQMD’s internal banks and from 

the projected annual usage from non-South Coast AQMD providers. Table III-2-22 demonstrates that the 

area and point source growth estimate is sufficient to account for the projected demand.  
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TABLE III-2-22 

PROJECTED ANNUAL OFFSET DEMAND (TONS PER DAY) 

 VOC NOx SOx PM2.5 

South Coast AQMD Internal 

Banks69 
1.25 0.11 0.03 0.20 

Open Market ERC Use70 2.37 0.06 0.05 0.22 

Total Projected Annual Demand 3.57 0.17 0.05 0.42 

Total Area and Point Sources 

Subject to NSR 
5.0 0.29 0.3 0.9 

 

Uncertainty in the Inventory 

An effective AQMP relies on an adequate emission inventory. Over the years, significant improvements have 

been made to quantify emission sources for which control measures are developed. Increased use of 

continuous monitoring and source tests has contributed to the improvement in point source inventories. 

Technical assistance to facilities and auditing of reported emissions by South Coast AQMD also have improved 

the accuracy of the emissions inventory. CARB inventory staff works with South Coat AQMD to verify these 

data are accurate. The locations of point sources, including stacks, are checked to ensure they are valid. Area 

source inventories that rely on average emission factors and regional activities have inherent uncertainty. 

Area source emissions estimates are developed by both CARB and South Coast AQMD staff, and the 

methodologies are reviewed by both agencies before their inclusion in the emissions inventory. Industry-

specific surveys and source-specific studies during rule development have provided much-needed refinement 

to the emissions estimates. Many sectors in area sources were revised extensively as well based on the best 

available emission factors and activity data. As described earlier, many improvements are included in the on-

road mobile source model EMFAC 2017 which estimates emissions from trucks, automobiles and buses. 

Improvements and updates are included in the off-road models for locomotives, ocean going vessels, 

commercial harbor craft, pleasure craft and off-road recreational vehicles, cargo handling equipment, and 

 

69 The same methodology as the 2016 AQMP is used, i.e., a simple check to estimate the projected demand for offsets 

from federal offset accounts. As noted in the 2016 AQMP, offsets from the federal accounts are capped based on the 

cumulative net emission increase, pursuant to Rule 1315 - Table B. http://www.aqmd.gov/docs/default-source/clean-

air-plans/air-quality-management-plans/2016-air-quality-management-plan/final-2016-aqmp/appendix-iii.pdf. 

Estimates are based on projected data from 2022 to 2030.  

70 ERC use data was obtained from the South Coast AQMD production database for the period of 2012-2022 April as 

representative of open market ERC activity. 
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farm equipment. Mobile categories are verified with CARB mobile source staff for consistency with the on-

road and off-road emission models.   

CARB maintains and assembles base year emissions in the California Emission Inventory Development and 

Reporting System (CEIDARS), which is designed with automatic system checks to prevent errors, such as 

double counting of emission sources. At the final stage, California Emissions Projection Analysis Model 

(CEPAM), a tool designed and maintained by CARB to model emissions inventory for the 2022 State SIP 

Strategy is thoroughly reviewed by CARB staff as well as South Coast AQMD staff to validate the accuracy of 

growth and control application, and the output emissions are compared against prior approved versions of 

CEPAM to identify data anomalies.   

Overall, the Draft Final 2022 AQMP inventory is based on the most current information and estimation 

methodologies, resulting in the most accurate inventory available. However, there are still areas that could 

be improved if better data were available. Technology change and improvement in the area of electric, hybrid, 

flexible fuel, and fuel cell vehicles, or the change in future gasoline prices, all add uncertainty to the future 

on-road emissions inventory.   

Relative to future growth, there are many challenges involved with making accurate projections, such as 

where vehicle trips will occur, the distribution between various modes of transportation (such as trucks and 

trains), as well as estimates for population growth and changes to the number and type of jobs. Forecasts are 

made with the best information available; nevertheless, they contribute to the overall uncertainty in emission 

projections. Fortunately, AQMP updates are generally performed every three to five years; thereby allowing 

for frequent improvements and adjustments to the inventories.  

Controlled Emission Inventories 

This section describes the methodology used to estimate the controlled and remaining emissions after the 

proposed control measures in the Draft Final 2022 AQMP are implemented for the years 2032 and 2037. 

Emission reductions are derived by applying the control efficiency of a control measure to the projected 

baseline inventories. In addition to the proposed control measures, the impacts of phase-out VOC and SIP 

Reserve set aside tracking and other budgeted emissions for various South Coast AQMD’s programs are also 

discussed in this section. 

To project emission reductions and remaining emissions from the implementation of the proposed control 

measures, a mathematical algorithm called Controlled Emissions Projection Algorithm (CEPA) was used in 

previous AQMPs. However, a new in-house algorithm similar to CEPA was primarily utilized to develop 

controlled emission scenarios for the Draft Final  

2022 AQMP. The in-house algorithm calculates remaining emissions as well as reductions for each control 

measure using the control factors specified at the Emission Inventory Codes (EIC) level for a given year and 

pollutant. It is not unusual to have more than one control factors target the same EIC when multiple rules 

exist. To avoid double counting of reductions, the composite control factor is used by multiplying the 
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individual control factors for the same EIC. Details of steps taken in the calculation are discussed in the 

“Emission Reduction Calculations” section of this document. 

 

Emission Reductions from the Proposed Control Measures 

In order to assess emission reduction potential and remaining emissions from proposed control measures, a 

control factor profile needs to be developed identifying source category targeted by a measure, its control 

efficiency, and the implementation schedule. 

Control Efficiency/Control Factor 

One factor that determines the effectiveness of a control measure is its control efficiency (CE), expressed in 

percentage. Control efficiency is dependent on the specific control technologies proposed, and each control 

measure may have one or more technology options available. If there is only one feasible control technology 

in a control measure, its control efficiency is primarily based on an engineering evaluation of the proposed 

technology. However, if several control technologies are available to control an emission source, the average 

control efficiency is used. If multiple control technologies are proposed to reduce emissions from various steps 

of an operation, a weighted average control efficiency is developed to represent an overall control of the 

emission sources.  Once the control efficiency of a control measure is determined, it is used to estimate 

emission reductions of the proposed measure. Control efficiencies for the proposed control measures are 

identified and discussed in detail in Appendix IV of the Draft Final 2022 AQMP.   

The control factor (CF) is used to estimate remaining emissions once a proposed control measure is 

implemented. A control factor equal to 0 indicates complete emission control or 100 percent efficiency. A 

control factor equal to 1 indicates no emission control or emissions remain unchanged. A high control factor 

value indicates a low control efficiency. As the control efficiency goes up, the control factor value goes down.  

The equation to calculate a control factor follows: 

CF = 1 - (CE/100) 

The remaining emissions can be calculated as: 

REM = BE × CF 

Where REM is Remaining Emissions, and BE is Baseline Emissions 

The Draft Final 2022 AQMP targets attainment in 2037 for both South Coast Air Basin and Coachella Valley for 

the 2015 federal 8-hour ozone standard. Year 2032 is the original attainment year for the Coachella Valley 

based on U.S. EPA’s initial “severe” nonattainment classification. However, due to the transport of ozone and 

its precursor emissions from the South Coast Air Basin and necessity to rely on the flexibility allowed under 

CAA Section 182(e)(5), the Draft Final 2022 AQMP includes a request to reclassify the Coachella Valley to 

“extreme” nonattainment for the 2015 federal 8-hour ozone standard. This sets 2037 as the new attainment 
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year for the Coachella Valley. To discuss Coachella Valley’s ozone attainment, control factors for both 2032 

and 2037 were developed. The control factor profile for each measure is developed considering the following 

factors: 

• proposed adoption date; 

• implementation lead time; and 

• phase-in period, if any. 

The adoption date as proposed in the Draft Final 2022 AQMP is the date South Coast AQMD or another agency 

is expected to adopt the control measure as a rule. The implementation lead time reflects the time allowed 

for the emission sources to install controls. When a rule is implemented, it is not unusual that it may have 

multiple interim implementation dates prior to full implementation. This is because the requirements in a rule 

may require two or three phases to include such as technology-forcing regulation to reach the final emission 

target. Sometime, a particular rule may regulate such a large population of equipment that it is impractical to 

implement it all at once, then, it becomes administratively necessary break down the implementation into 

different phase. In either case, a control profile would indicate an initial implementation date and an ending 

implementation date. The adoption and implementation schedule of the proposed control measures is 

presented in Chapter 4 of the Draft Final 2022 AQMP. 

Impact Factors  

Each proposed control measure describes specific emission sources subject to potential controls. Based on 

the description of these sources, corresponding sources as tracked in the emission inventory are identified. In 

general, emission sources are grouped by major source category, which can be further subcategorized into 

point sources denoted by Source Classification Codes (SCC) and area sources denoted by Category Emission 

Source (CES) Codes. To track emission reductions more accurately, the control factors at the SCC/CES level 

become necessary. 

An SCC, an 8-digit EPA code, is used to identify emissions from a point source at the equipment level. A CES, 

a 5-digit CARB code, is used to describe an area source for which emissions are distributed across the region 

with no specific locations. 

For some measures the controls apply not only to the type of equipment, but also to the industries engaged 

in a particular activity. In those cases, control factors will be developed by pairing SCCs and Standard Industrial 

Classification (SIC) Codes to clearly and specifically point out the emission sources in the inventory that the 

measure is designed to reduce. Such SCC/SIC pairs significantly enhance the ability to quantify emissions 

closely following the intent of a proposed control measure. 

There are instances where an SCC or CES category is not fully impacted by a control measure. As a result, an 

impact factor (IF) is developed as a weighing factor for such an adjustment. The following equation illustrates 

how the impact factor (IF) is included in the CF calculation.  
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CF = 1 - ( (CE /100) x IF ) 

Impact factors will accurately track the measure’s baseline emissions and calculate more accurate reductions 

from the proposed control measures. 

Emission reductions for the attainment years 2032 and 2037 for South Coast Air Basin and Coachella Valley 

are estimated from the control measures provided in the Chapter 4 and Appendix IV of this AQMP.  

Emission Reduction Calculations 

An in-house algorithm (in MATLAB programming language) is developed to calculate the emission 

reductions from controlled emission scenarios. A brief description of the steps taken in the algorithm is as 

follows: 

• Step I. Compile baseline emissions by EIC:  

Compile the summer planning baseline emission (BE) by EIC for each pollutant and attainment year: 

2032 and 2037. Attachment A and B in Appendix III present the summer planning emission summary 

tables for the South Coast Air Basin and Coachella Valley by major source categories. 

Baseline Emissions by year, pollutant and EIC:  𝐵𝐸𝑦𝑒𝑎𝑟,𝑝𝑜𝑙,𝐸𝐼𝐶 

• Step II. Compile composite control factors for all measures by EIC:  

The control factors by pollutant by year are provided by South Coast AQMD rule writers or CARB 

staff for each proposed control measure. The composite control factors by EIC and pollutant are 

obtained by multiplying all control factors applied to the same EIC to reflect the overall reduction 

resulting from the application of all control and incentive measures to the baseline. 

Example:  Assume there are 2 control measures applying to 3 EIC codes 

Control factors for measure 1 applies to EIC1 and EIC2:    

𝐶𝐹1𝑦𝑒𝑎𝑟,𝑝𝑜𝑙,𝐸𝐼𝐶1 and 𝐶𝐹1𝑦𝑒𝑎𝑟,𝑝𝑜𝑙,𝐸𝐼𝐶2   

 

Control factors for measure 2 applies to EIC1 and EIC3: 

𝐶𝐹2𝑦𝑒𝑎𝑟,𝑝𝑜𝑙,𝐸𝐼𝐶1 and 𝐶𝐹2𝑦𝑒𝑎𝑟,𝑝𝑜𝑙,𝐸𝐼𝐶3 

Composite control factors for the 3 EIC are:  

𝐶𝐶𝐹𝑦𝑒𝑎𝑟,𝑝𝑜𝑙,𝐸𝐼𝐶1 = 𝐶𝐹1𝑦𝑒𝑎𝑟,𝑝𝑜𝑙,𝐸𝐼𝐶1 × 𝐶𝐹2𝑦𝑒𝑎𝑟,𝑝𝑜𝑙,𝐸𝐼𝐶1  

𝐶𝐶𝐹𝑦𝑒𝑎𝑟,𝑝𝑜𝑙,𝐸𝐼𝐶2 = 𝐶𝐹1𝑦𝑒𝑎𝑟,𝑝𝑜𝑙,𝐸𝐼𝐶2 

𝐶𝐶𝐹𝑦𝑒𝑎𝑟,𝑝𝑜𝑙,𝐸𝐼𝐶3 = 𝐶𝐹2𝑦𝑒𝑎𝑟,𝑝𝑜𝑙,𝐸𝐼𝐶3  
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• Step III. Calculate remaining Emissions: 

Calculate the remaining emissions after multiplying the composite control factors by baseline 

emissions, by EIC, pollutant and year. The result is the remaining emissions after applying all defined 

measures and South Coast AQMD incentive programs for mobile and stationary sources. 

Example:  Apply the control factors of measures 1 and 2 to baseline emissions of EIC1, EIC2 and EIC3 

to calculate controlled emissions (CE) 

𝐶𝐸𝑦𝑒𝑎𝑟,𝑝𝑜𝑙,𝐸𝐼𝐶1 = 𝐶𝐶𝐹𝑦𝑒𝑎𝑟,𝑝𝑜𝑙,𝐸𝐼𝐶1 × 𝐵𝐸𝑦𝑒𝑎𝑟,𝑝𝑜𝑙,𝐸𝐼𝐶1 

𝐶𝐸𝑦𝑒𝑎𝑟,𝑝𝑜𝑙,𝐸𝐼𝐶2 = 𝐶𝐶𝐹𝑦𝑒𝑎𝑟,𝑝𝑜𝑙,𝐸𝐼𝐶2 × 𝐵𝐸𝑦𝑒𝑎𝑟,𝑝𝑜𝑙,𝐸𝐼𝐶2  

𝐶𝐸𝑦𝑒𝑎𝑟,𝑝𝑜𝑙,𝐸𝐼𝐶3 = 𝐶𝐶𝐹𝑦𝑒𝑎𝑟,𝑝𝑜𝑙,𝐸𝐼𝐶3 × 𝐵𝐸𝑦𝑒𝑎𝑟,𝑝𝑜𝑙,𝐸𝐼𝐶3   

• Step IV. Add back set-aside account emissions to remaining basin total for the controlled emissions 

scenario. 

The result of emission reductions from the proposed control measures for 2032 and 2037 attainment 

scenario are presented in the attachment 3 of Appendix V of the Draft Final 2022 AQMP. 

CARB Emission Data Reports System 

As mentioned in Chapter 1 of this Appendix, the entire emission inventories are compiled and maintained by 

CARB in its statewide emission related information databases named California Emission Inventory 

Development and Reporting System (CEIDARS), and California Emission Forecasting and Planning Inventory 

System (CEFIS).   

In both systems, emissions are tracked by EIC code. The EIC code is a 14-digit number arranged into four fields: 

major category, source category, material description and emission sub-category. For example, EIC 210-200-

3300-0000 is for dry cleaning using perchloroethylene. 210 indicates that this source is under laundering 

group. 200 means the source category is dry cleaning. 3300 refers to the material perchloroethylene. 0000 

implies there is no sub-category for this particular source. EIC codes separate emission sources into four major 

divisions: stationary, area, non-anthropogenic, and mobile source. This coding system allows flexibility in how 

sources are selected, sorted and grouped to fit users’ needs. EIC codes link area sources and point sources 

together to allow a computer program to automatically reconcile point and area source emissions. In the Draft 

Final 2022 AQMP, all the emission summary reports are based on CARB’s EIC codes. Because only the 

anthropogenic sources are included in this document, all summary reports in the appendices include three 

major divisions: stationary, area, and mobile sources. 

The California Emissions Projection Analysis Model (CEPAM)71 was created to support SIP development, air 

quality modeling efforts, and the tracking of the progress of SIPs. CEPAM starts with a base year, which is 

 

71 https://ww2.arb.ca.gov/criteria-pollutant-emission-inventory-

data#:~:text=California%20Emissions%20Projection%20Analysis%20Model&text=CEPAM%20starts%20with%20a%20ba

se,development%20of%20the%20model%20version. 
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pulled from CEIDARS, and forecasts emissions for point and area sources using the most current growth and 

control data available at the time of the development of the model version. For mobile sources, CEPAM 

integrates the emission estimates from EMFAC and OFFROAD72 mobile source emission models to provide a 

comprehensive anthropogenic emission inventory.  

The most current publicly available version of CEPAM is CEPAM2019v1.03. It contains backcasts and forecasts 

from 2000 to 2050, derived from a 2017 base year inventory, chosen because it aligns with the National 

Emissions Inventory (NEI) reporting year and also represents the base year for the emission projections serving 

most of the SIPs that are currently underway for the 2015 8-hour ozone standard. 

SIP Set Aside Accounts 

Background  

The Draft Final 2022 AQMP includes a few accounts to track growth from emission trade-offs from regulatory 

programs, and a SIP Reserve for potential technology assessments (Table III-2-23). The methodology and 

assumptions used to develop these tracking accounts for the Draft Final 2022 AQMP are discussed in detail 

below. Emission increases or decreases discussed in this section are in reference to the projected AQMP 

baseline. 

General Conformity Budget 

The U.S. EPA’s General Conformity rule (40 CFR part 93, subpart B, and 40 CFR Part 51, Subpart W, as adopted 

by reference in South Coast AQMD Rule 1901, September 1994) establishes an applicability test for 

determining which federal actions are subject to the conformity requirement for the nonattainment or 

maintenance areas. If a proposed action results in emissions increases which are less than the de minimis 

thresholds for the relevant pollutants or precursors, then no conformity determination needs to be made. If 

the emissions from a proposed action exceed the de minimis threshold for any given pollutant (or precursor) 

for which the area is designated as maintenance or in nonattainment, then the Federal agency must make a 

positive conformity determination for that pollutant(s) on the basis of one of the criteria listed in 40 CFR 

93.158 before the project can proceed.  The conformity determination must demonstrate that the emissions 

from the proposed project are accounted for in the most recently approved SIP. The Basin is designated as an 

extreme nonattainment area for ozone and as a nonattainment area for PM2.5. The general conformity de 

minimis threshold is 10 tons per year of VOC and 10 tons per year of NOx for extreme ozone nonattainment 

areas; and 100 tons per year of PM2.5 for PM2.5 nonattainment areas. 

None of the projects requiring general conformity determinations received by the South Coast AQMD 

exceeded the PM2.5 threshold. Rather, NOx is the main pollutant of concern, with emissions occurring 

primarily during construction and continued operation.73 To streamline the review process and to facilitate 

 

72 https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/msei-road-documentation-0. 

73 General Conformity. http://www.aqmd.gov/home/rules-compliance/ceqa/general-conformity 
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the conformity determination, separate VOC and NOx general conformity budgets were established in the 

2012 AQMP and revised in the 2016 AQMP. For the Draft Final 2022 AQMP, control measure EGM-02 seeks 

to achieve emission reductions by eliminating the set-aside budget for general conformity. Considering the 

rigorous emission reductions required for attainment of the 2015 8-hour ozone standard of 70 ppb, no new 

emissions can be accommodated without appropriate mitigation or offset of the increased emissions. All 

projects that receive a positive conformity determination may be required to undergo a process to 

demonstrate that the emissions are accounted for in the SIP, therefore the project conforms to the latest 

approved SIP. South Coast AQMD will consider establishing a new mechanism to offset emission increases, 

following a pathway that is similar to that in neighboring jurisdictions. Implementation of EGM-02 will follow 

a rule making process, which will invite stakeholders and the public to participate. Details on EGM-02 are 

available in Chapter 4 and Appendix IV. 

VOC Emissions from Phase-Out of Toxics  

Due to an increasing focus on air toxic exposure, a certain amount of conversion from toxics to VOCs may be 

inevitable in the future. In some situations, to reduce toxic exposure, toxics that do not contribute to ozone 

formation will be replaced with less toxic VOC compounds that form ozone. For example, para-Chlorobenzo 

trifluoride (pCBtF) and Tertiary-Butyl Acetate (tBAc) have recently been determined to be carcinogenic by the 

Office of Environmental Health Hazard Assessment (OEHHA) and may need to phase out of exemption status. 

Therefore, three tons per day are included for potential VOC emission increases inherent in the reduction of 

toxics, such as control of methylene chloride in coating stripping applications.  

SIP Reserve for Potential Technology Assessments  

To achieve air quality goals, adopted and amended rules and regulations that rely on technology forcing 

emission limits are often needed. Technology forcing emission limits are designed to provide ample time for 

the development and implementation of new air pollution technologies. In the event, however, that the new 

air pollution control technology does not come to fruition by the implementation date of the adopted or 

amended rule, there may be a need to delay or relax the future emission limits. The SIP Reserve is designed 

to ensure that delaying or relaxing future emission limits for technology forcing rules will not interfere with 

the Basin’s attainment demonstration. In addition, the SIP Reserve allows South Coast AQMD to adopt and 

amend rules with technology forcing limits, while maintaining SIP approvability if a rule relaxation or delay is 

needed. 
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TABLE III-2-23 

SUMMARY OF SIP SET-ASIDE ACCOUNTS IN 2032 AND 2037 FOR THE 2022 AQMP 

(TONS PER DAY) 

 VOC NOx 

2032 2037 2032 2037 

VOC Emissions from Phase-out of Toxics 3 3  N/A N/A  

SIP Reserve (Technology Assessment) 1.0 1.0 0.5 0.5 

Total  4.0 4.0 0.5 0.5 
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Attachment A 

2018 Annual Average Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 2.72 0.32 0.64 4.31 0.23 0.54 0.53 0.53 0.69 

20 Cogeneration 0.03 0.02 0.02 0.11 0 0.02 0.01 0.01 0.17 

30 Oil and Gas Production (combustion) 1.01 0.12 0.58 0.57 0.01 0.09 0.09 0.09 0.17 

40 Petroleum Refining (Combustion) 6.55 1.38 0 5.17 0.01 1.80 1.80 1.79 1.54 

50 Manufacturing and Industrial 4.29 0.91 6.41 48.46 1.04 1.45 1.37 1.33 2.30 

52 Food and Agricultural Processing 0.09 0.04 0.20 0.49 0 0.05 0.05 0.05 0.06 

60 Service and Commercial 4.89 1.94 10.46 20.67 0.71 1.16 1.16 1.15 2.61 

99 Other (Fuel Combustion) 0.82 0.62 2.78 1.27 0.07 0.43 0.41 0.38 0.25 

 Total Fuel Combustion 20.40 5.35 21.10 81.04 2.08 5.54 5.42 5.34 7.79 

           

Waste Disposal          

110 Sewage Treatment 0.39 0.28 0 0 0 0.02 0 0 0.21 

120 Landfills 621.84 8.63 0.45 0.39 0.37 0.20 0.20 0.20 3.97 

130 Incineration 0.19 0.04 0.98 0.25 0.07 0.12 0.06 0.05 0.23 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 71.23 5.72 0.01 0.01 0 0 0 0 1.33 

 Total Waste Disposal 693.64 14.67 1.44 0.65 0.44 0.34 0.26 0.25 5.74 

           

Cleaning and Surface Coatings          

210 Laundering 3.41 0.14 0 0 0 0 0 0 0 

220 Degreasing 66.82 12.71 0 0 0 0.02 0.02 0.02 0.01 

230 Coatings and Related Processes 18.07 17.68 0 0 0 1.51 1.45 1.40 0.09 

240 Printing 0.67 0.67 0 0 0 0 0 0 0.04 

250 Adhesives and Sealants 5.79 5.12 0 0 0 0.02 0.02 0.02 0 

299 Other (Cleaning and Surface Coatings) 0.63 0.62 0.01 0.11 0 0.01 0 0 0 

 Total Cleaning and Surface Coatings 95.39 36.93 0.01 0.11 0 1.56 1.50 1.44 0.14 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 5.10 2.34 0.01 0.02 0.06 0.04 0.03 0.02 0 

320 Petroleum Refining 6.35 4.43 0.23 2.39 0.24 1.87 1.25 0.88 0.07 

330 Petroleum Marketing 53.80 12.80 0 0.23 0 0.01 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0.04 0.04 0.01 0.01 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

65.29 19.61 0.25 2.65 0.30 1.91 1.28 0.91 0.07 

           

Industrial Processes          

410 Chemical 4.25 4.14 0.03 0.12 0.05 0.45 0.39 0.37 0.01 

420 Food and Agriculture 0.53 0.51 0 0.01 0.01 0.22 0.11 0.05 0 

430 Mineral Processes 0.35 0.31 0.02 0.29 0.04 8.39 3.57 0.94 0.06 

440 Metal Processes 0.11 0.09 0.05 0.25 0.03 0.35 0.27 0.20 0 

450 Wood and Paper 0.23 0.23 0 0 0 6.43 4.50 2.70 0.01 

460 Glass and Related Products 0 0 0 0 0 0 0 0 0 

470 Electronics 0.01 0.01 0 0 0 0.01 0 0 0 

499 Other (Industrial Processes) 5.40 4.86 0.01 0.01 0 1.11 0.73 0.46 8.59 

 Total Industrial Processes 10.89 10.16 0.11 0.67 0.14 16.95 9.57 4.73 8.67 

           

Solvent Evaporation          

510 Consumer Products 135.77 107.38 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 10.62 10.62 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 1.09 1.09 0 0 0 0 0 0 1.23 

540 Asphalt Paving/Roofing 1.06 0.98 0 0 0 0.03 0.02 0.02 0 

 Total Solvent Evaporation 148.53 120.06 0 0 0 0.03 0.02 0.02 1.23 

 

 

 

 

 

 

 

 

 



Attachment A 

(Continued) 

2018 Annual Average Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 19.57 8.88 19.10 47.62 0.33 7.32 6.96 6.77 0.11 

620 Farming Operations 17.80 1.48 0 0 0 1.66 0.81 0.17 8.17 

630 Construction and Demolition 0 0 0 0 0 46.32 22.66 2.27 0 

640 Paved Road Dust 0 0 0 0 0 125.15 57.22 8.59 0 

645 Unpaved Road Dust 0 0 0 0 0 28.17 16.74 1.67 0 

650 Fugitive Windblown Dust 0 0 0 0 0 3.20 1.62 0.23 0 

660 Fires 0.34 0.29 0.08 3.02 0 0.45 0.44 0.41 0 

670 Waste Burning and Disposal 1.03 0.85 0.10 12.00 0.06 1.18 1.14 0.97 0.12 

690 Cooking 2.73 1.08 0 0 0 11.44 11.44 11.44 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 25.98 

 RECLAIM 0 0 17.77 0 5.48 0 0 0 0 

 Total Miscellaneous Processes 41.47 12.59 37.04 62.65 5.87 224.89 119.04 32.52 34.39 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 31.55 28.55 23.27 295.59 0.71 11.51 11.27 4.73 7.18 

722 Light Duty Trucks 1 (T1) 8.20 7.47 5.91 58.13 0.08 1.16 1.13 0.49 0.86 

723 Light Duty Trucks 2 (T2) 15.75 14.28 15.26 136.31 0.30 3.76 3.68 1.55 2.43 

724 Medium Duty Trucks (T3) 13.97 12.61 13.85 120.21 0.26 2.64 2.59 1.09 1.72 

732 Light Heavy Duty Gas Trucks 1 (T4) 2.67 2.52 2.32 9.88 0.04 0.38 0.37 0.16 0.19 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.39 0.37 0.36 1.27 0.01 0.07 0.07 0.03 0.03 

734 Medium Heavy Duty Gas Trucks (T6) 0.58 0.50 1.00 5.73 0.02 0.16 0.16 0.07 0.05 

736 Heavy Heavy Duty Gas Trucks ((HHD) 0.02 0.01 0.05 0.39 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0.30 0.26 8.02 1.72 0.01 0.29 0.29 0.15 0.34 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0.10 0.09 2.66 0.58 0.01 0.12 0.12 0.06 0.14 

744 Medium Heavy Duty Diesel Truck (T6) 1.30 1.14 24.21 4.14 0.06 1.61 1.59 1.07 0.85 

746 Heavy Heavy Duty Diesel Trucks (HHD) 3.46 2.31 61.42 13.04 0.16 2.04 2.02 1.34 1.73 

750 Motorcycles (MCY) 8.79 7.75 2.17 42.12 0 0.03 0.03 0.02 0.02 

760 Diesel Urban Buses (UB) 5.08 0.24 1.99 24.37 0 0.07 0.07 0.03 0.60 

762 Gas Urban Buses (UB) 0.01 0.01 0.03 0.06 0 0.01 0.01 0.01 0 

771 Gas School Buses (SB) 0.06 0.04 0.06 0.48 0 0.07 0.07 0.03 0 

772 Diesel School Buses (SB) 0.04 0.03 2.23 0.12 0 0.18 0.18 0.08 0.02 

777 Gas Other Buses (OB) 0.12 0.11 0.25 1.23 0.01 0.04 0.04 0.02 0.02 

778 Motor Coaches 0.05 0.05 0.89 0.20 0 0.04 0.04 0.02 0.02 

779 Diesel Other Buses (OB) 0.06 0.06 0.95 0.18 0 0.06 0.06 0.04 0.04 

780 Motor Homes (MH) 0.09 0.07 0.77 1.32 0.01 0.09 0.09 0.04 0.03 

 Total On-Road Motor Vehicles 92.59 78.48 167.67 717.08 1.67 24.32 23.86 11.02 16.27 

           

Other Mobile Sources          

810 Aircraft 3.66 3.52 17.11 36.58 1.64 0.79 0.76 0.68 0 

820 Trains 0.82 0.69 15.10 3.55 0.02 0.37 0.37 0.34 0.01 

833 Ocean Going Vessels 10.93 9.36 32.21 4.32 2.04 0.69 0.69 0.64 0.02 

835 Commercial Harbor Crafts 0.39 0.33 5.86 1.25 0 0.25 0.25 0.23 0 

840 Recreational Boats 17.12 15.92 3.00 51.77 0 1.00 0.90 0.68 0.01 

850 Off-Road Recreational Vehicles 1.32 1.29 0.04 2.12 0 0.01 0.01 0.01 0 

860 Off-Road Equipment 55.86 51.48 54.24 603.92 0.09 2.69 2.62 2.30 0.09 

861 Off-Road Equipment (PERP) 0.90 0.76 8.83 4.80 0.01 0.34 0.34 0.31 0.01 

870 Farm Equipment 0.34 0.31 0.67 4.18 0 0.05 0.05 0.04 0 

890 Fuel Storage and Handling 5.48 5.48 0 0 0 0 0 0 0 

 Total Other Mobile Sources 96.83 89.15 137.05 712.49 3.81 6.17 5.97 5.21 0.15 

           

Total Stationary and Area Sources 1075.62 219.37 59.94 147.78 8.83 251.23 137.09 45.21 58.03 

Total On-Road Vehicles 92.59 78.48 167.67 717.08 1.67 24.32 23.86 11.02 16.27 

Total Other Mobile 96.83 89.15 137.05 712.49 3.81 6.17 5.97 5.21 0.15 

Total  1265.05 386.99 364.66 1577.34 14.31 281.72 166.92 61.45 74.45 

 

 

 

 



Attachment A 

2022 Annual Average Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 2.93 0.34 0.68 4.58 0.24 0.58 0.57 0.57 0.74 

20 Cogeneration 0.03 0.02 0.02 0.12 0 0.02 0.01 0.01 0.18 

30 Oil and Gas Production (combustion) 1.18 0.14 0.65 0.64 0.01 0.10 0.10 0.10 0.20 

40 Petroleum Refining (Combustion) 6.55 1.38 0 5.17 0.01 1.80 1.80 1.79 1.54 

50 Manufacturing and Industrial 4.19 0.90 6.20 46.88 1.04 1.42 1.35 1.31 2.24 

52 Food and Agricultural Processing 0.09 0.04 0.21 0.49 0 0.05 0.05 0.05 0.06 

60 Service and Commercial 4.99 1.99 10.41 20.55 0.73 1.16 1.16 1.16 2.54 

99 Other (Fuel Combustion) 0.80 0.60 2.32 1.17 0.07 0.43 0.41 0.38 0.27 

 Total Fuel Combustion 20.76 5.42 20.50 79.60 2.11 5.58 5.45 5.37 7.77 

           

Waste Disposal          

110 Sewage Treatment 0.40 0.28 0 0 0 0.02 0 0 0.21 

120 Landfills 641.30 8.90 0.44 0.40 0.37 0.20 0.20 0.20 4.08 

130 Incineration 0.20 0.04 0.99 0.25 0.07 0.12 0.06 0.05 0.23 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 72.37 5.82 0.01 0.01 0 0 0 0 1.43 

 Total Waste Disposal 714.27 15.04 1.43 0.66 0.45 0.34 0.26 0.25 5.96 

           

Cleaning and Surface Coatings          

210 Laundering 3.49 0.15 0 0 0 0 0 0 0 

220 Degreasing 67.87 12.95 0 0 0 0.02 0.02 0.02 0.01 

230 Coatings and Related Processes 18.71 18.31 0 0 0 1.57 1.50 1.45 0.10 

240 Printing 0.71 0.71 0 0 0 0 0 0 0.04 

250 Adhesives and Sealants 5.28 4.66 0 0 0 0.02 0.02 0.02 0 

299 Other (Cleaning and Surface Coatings) 0.64 0.63 0.01 0.11 0 0.01 0.01 0 0 

 Total Cleaning and Surface Coatings 96.70 37.40 0.01 0.12 0 1.62 1.55 1.50 0.15 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 6.11 2.80 0.01 0.02 0.07 0.04 0.03 0.02 0 

320 Petroleum Refining 6.35 4.43 0.22 2.39 0.24 1.87 1.25 0.88 0.07 

330 Petroleum Marketing 53.62 11.84 0 0.21 0 0.01 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0.04 0.04 0.01 0.01 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

66.12 19.11 0.24 2.64 0.31 1.92 1.28 0.91 0.07 

           

Industrial Processes          

410 Chemical 4.33 4.21 0.03 0.12 0.05 0.46 0.40 0.38 0.01 

420 Food and Agriculture 0.55 0.53 0 0.01 0.01 0.22 0.11 0.05 0 

430 Mineral Processes 0.37 0.32 0.02 0.30 0.05 8.46 3.60 0.95 0.06 

440 Metal Processes 0.11 0.10 0.05 0.27 0.03 0.38 0.30 0.21 0 

450 Wood and Paper 0.24 0.24 0 0 0 6.88 4.82 2.89 0.01 

460 Glass and Related Products 0 0 0 0 0 0 0 0 0 

470 Electronics 0.01 0.01 0 0 0 0.01 0 0 0 

499 Other (Industrial Processes) 5.48 4.93 0.01 0.01 0 1.14 0.75 0.48 8.59 

 Total Industrial Processes 11.08 10.34 0.11 0.70 0.14 17.55 9.98 4.97 8.67 

           

Solvent Evaporation          

510 Consumer Products 139.34 110.25 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 11.14 11.14 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 1.12 1.12 0 0 0 0 0 0 1.21 

540 Asphalt Paving/Roofing 1.10 1.01 0 0 0 0.03 0.02 0.02 0 

 Total Solvent Evaporation 152.70 123.51 0 0 0 0.03 0.02 0.02 1.21 

 

 

 

 

 

 

 



Attachment A 

(Continued)  

2022 Annual Average Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 19.81 8.99 19.58 48.48 0.34 7.34 6.99 6.80 0.11 

620 Farming Operations 14.29 1.19 0 0 0 1.50 0.72 0.15 6.54 

630 Construction and Demolition 0 0 0 0 0 47.69 23.34 2.33 0 

640 Paved Road Dust 0 0 0 0 0 127.57 58.33 8.75 0 

645 Unpaved Road Dust 0 0 0 0 0 28.16 16.74 1.67 0 

650 Fugitive Windblown Dust 0 0 0 0 0 3.09 1.57 0.22 0 

660 Fires 0.34 0.29 0.08 3.02 0 0.45 0.44 0.41 0 

670 Waste Burning and Disposal 0.24 0.21 0.09 2.85 0.03 0.33 0.32 0.28 0.03 

690 Cooking 2.79 1.11 0 0 0 11.71 11.71 11.71 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 26.75 

 RECLAIM 0 0 14.28 0 6.08 0 0 0 0 

 Total Miscellaneous Processes 37.48 11.79 34.02 54.36 6.45 227.84 120.16 32.33 33.43 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 22.47 20.78 14.41 215.84 0.64 11.51 11.28 4.70 8.14 

722 Light Duty Trucks 1 (T1) 5.98 5.53 3.73 40.30 0.08 1.23 1.20 0.51 0.96 

723 Light Duty Trucks 2 (T2) 12.07 11.16 9.05 97.88 0.27 3.78 3.71 1.55 2.74 

724 Medium Duty Trucks (T3) 10.17 9.34 8.02 78.67 0.22 2.55 2.50 1.05 1.82 

732 Light Heavy Duty Gas Trucks 1 (T4) 1.79 1.70 1.45 5.68 0.03 0.30 0.29 0.12 0.15 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.27 0.26 0.24 0.78 0.01 0.06 0.06 0.02 0.03 

734 Medium Heavy Duty Gas Trucks (T6) 0.41 0.36 0.58 3.52 0.02 0.16 0.15 0.06 0.05 

736 Heavy Heavy Duty Gas Trucks ((HHD) 0.01 0 0.03 0.23 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0.22 0.19 4.73 1.21 0.01 0.29 0.28 0.14 0.46 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0.08 0.07 1.59 0.43 0 0.12 0.12 0.06 0.18 

744 Medium Heavy Duty Diesel Truck (T6) 0.40 0.35 13.61 1.71 0.06 1.21 1.19 0.63 1.30 

746 Heavy Heavy Duty Diesel Trucks (HHD) 2.43 1.26 46.83 12.10 0.17 1.51 1.49 0.75 2.38 

750 Motorcycles (MCY) 9.16 7.99 2.30 41.79 0 0.04 0.04 0.02 0.02 

760 Diesel Urban Buses (UB) 4.12 0.06 0.31 31.34 0 0.07 0.07 0.03 0.62 

762 Gas Urban Buses (UB) 0.01 0.01 0.03 0.06 0 0.01 0.01 0.01 0 

771 Gas School Buses (SB) 0.06 0.05 0.06 0.48 0 0.09 0.09 0.04 0 

772 Diesel School Buses (SB) 0.03 0.03 1.98 0.12 0 0.18 0.18 0.08 0.02 

777 Gas Other Buses (OB) 0.10 0.09 0.16 0.85 0 0.04 0.04 0.02 0.02 

778 Motor Coaches 0.02 0.01 0.46 0.10 0 0.02 0.02 0.01 0.04 

779 Diesel Other Buses (OB) 0.01 0.01 0.50 0.05 0 0.04 0.04 0.02 0.07 

780 Motor Homes (MH) 0.05 0.04 0.61 0.58 0.01 0.08 0.08 0.04 0.03 

 Total On-Road Motor Vehicles 69.86 59.31 110.67 533.69 1.53 23.29 22.84 9.85 19.03 

           

Other Mobile Sources          

810 Aircraft 3.54 3.39 17.64 34.64 1.56 0.76 0.74 0.66 0 

820 Trains 0.81 0.68 15.87 3.83 0.02 0.37 0.37 0.34 0.01 

833 Ocean Going Vessels 11.08 9.48 32.24 4.50 2.11 0.72 0.72 0.66 0.02 

835 Commercial Harbor Crafts 0.39 0.33 5.76 1.23 0 0.24 0.24 0.23 0 

840 Recreational Boats 14.34 13.35 2.85 51.42 0 0.84 0.75 0.57 0.01 

850 Off-Road Recreational Vehicles 1.19 1.16 0.04 2.22 0 0.01 0.01 0.01 0 

860 Off-Road Equipment 52.66 48.61 36.82 644.43 0.08 2.01 1.94 1.68 0.06 

861 Off-Road Equipment (PERP) 0.64 0.54 5.38 4.59 0.01 0.19 0.19 0.17 0.01 

870 Farm Equipment 0.27 0.25 0.53 4.19 0 0.04 0.04 0.03 0 

890 Fuel Storage and Handling 4.76 4.76 0 0 0 0 0 0 0 

 Total Other Mobile Sources 89.67 82.55 117.15 751.07 3.80 5.17 4.99 4.34 0.12 

           

Total Stationary and Area Sources 1099.11 222.60 56.31 138.07 9.46 254.88 138.71 45.36 57.26 

Total On-Road Vehicles 69.86 59.31 110.67 533.69 1.53 23.29 22.84 9.85 19.03 

Total Other Mobile 89.67 82.55 117.15 751.07 3.80 5.17 4.99 4.34 0.12 

Total  1258.65 364.47 284.14 1422.82 14.78 283.34 166.55 59.55 76.4 

 

 

 

 



Attachment A 

2023 Annual Average Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 2.83 0.33 0.66 4.45 0.23 0.56 0.56 0.55 0.72 

20 Cogeneration 0.04 0.02 0.02 0.12 0 0.02 0.01 0.01 0.18 

30 Oil and Gas Production (combustion) 1.22 0.14 0.67 0.66 0.01 0.10 0.10 0.10 0.21 

40 Petroleum Refining (Combustion) 6.55 1.38 0 5.17 0.01 1.80 1.80 1.79 1.54 

50 Manufacturing and Industrial 4.20 0.91 6.22 47.03 1.04 1.43 1.35 1.32 2.25 

52 Food and Agricultural Processing 0.09 0.04 0.21 0.49 0 0.05 0.05 0.05 0.06 

60 Service and Commercial 5.01 2.00 10.40 20.40 0.74 1.16 1.16 1.15 2.50 

99 Other (Fuel Combustion) 0.81 0.60 2.32 1.18 0.07 0.44 0.41 0.39 0.27 

 Total Fuel Combustion 20.76 5.43 20.51 79.50 2.11 5.57 5.44 5.37 7.73 

           

Waste Disposal          

110 Sewage Treatment 0.40 0.28 0 0.01 0 0.02 0 0 0.21 

120 Landfills 645.49 8.96 0.42 0.40 0.37 0.21 0.20 0.20 4.11 

130 Incineration 0.20 0.04 0.99 0.26 0.07 0.12 0.06 0.05 0.23 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 72.71 5.84 0.01 0.01 0 0 0 0 1.47 

 Total Waste Disposal 718.80 15.12 1.41 0.67 0.45 0.34 0.27 0.25 6.02 

           

Cleaning and Surface Coatings          

210 Laundering 3.52 0.15 0 0 0 0 0 0 0 

220 Degreasing 68.38 13.05 0 0 0 0.02 0.02 0.02 0.01 

230 Coatings and Related Processes 18.94 18.53 0 0 0 1.59 1.52 1.47 0.10 

240 Printing 0.72 0.72 0 0 0 0 0 0 0.04 

250 Adhesives and Sealants 5.15 4.55 0 0 0 0.02 0.02 0.02 0 

299 Other (Cleaning and Surface Coatings) 0.64 0.64 0.01 0.11 0 0.01 0.01 0 0 

 Total Cleaning and Surface Coatings 97.36 37.64 0.01 0.12 0 1.64 1.57 1.51 0.15 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 6.42 2.94 0.01 0.02 0.08 0.04 0.03 0.02 0 

320 Petroleum Refining 6.35 4.43 0.22 2.39 0.24 1.87 1.25 0.88 0.07 

330 Petroleum Marketing 52.97 11.61 0 0.21 0 0.01 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0.04 0.04 0.01 0.01 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

65.78 19.02 0.24 2.63 0.31 1.92 1.28 0.91 0.07 

           

Industrial Processes          

410 Chemical 4.36 4.25 0.03 0.12 0.05 0.46 0.40 0.38 0.01 

420 Food and Agriculture 0.55 0.53 0 0.01 0.01 0.23 0.11 0.05 0 

430 Mineral Processes 0.37 0.33 0.02 0.30 0.05 8.49 3.62 0.96 0.06 

440 Metal Processes 0.11 0.10 0.05 0.27 0.03 0.39 0.31 0.22 0 

450 Wood and Paper 0.24 0.24 0 0 0 7.03 4.92 2.95 0.01 

460 Glass and Related Products 0 0 0 0 0 0 0 0 0 

470 Electronics 0.02 0.01 0 0 0 0.01 0 0 0 

499 Other (Industrial Processes) 5.49 4.95 0.01 0.01 0 1.14 0.76 0.48 8.59 

 Total Industrial Processes 11.15 10.41 0.11 0.71 0.14 17.75 10.12 5.05 8.68 

           

Solvent Evaporation          

510 Consumer Products 141.45 111.99 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 11.23 11.23 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 1.12 1.12 0 0 0 0 0 0 1.20 

540 Asphalt Paving/Roofing 1.11 1.02 0 0 0 0.03 0.03 0.02 0 

 Total Solvent Evaporation 154.92 125.36 0 0 0 0.03 0.03 0.02 1.20 

 

 

 

 

 

 



Attachment A 

(Continued)  

2023 Annual Average Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 19.77 8.97 18.99 48.34 0.34 7.31 6.96 6.78 0.11 

620 Farming Operations 13.54 1.13 0 0 0 1.46 0.71 0.15 6.19 

630 Construction and Demolition 0 0 0 0 0 48.22 23.59 2.36 0 

640 Paved Road Dust 0 0 0 0 0 128.76 58.87 8.83 0 

645 Unpaved Road Dust 0 0 0 0 0 28.16 16.74 1.67 0 

650 Fugitive Windblown Dust 0 0 0 0 0 3.07 1.56 0.22 0 

660 Fires 0.34 0.29 0.08 3.02 0 0.45 0.44 0.41 0 

670 Waste Burning and Disposal 0.24 0.21 0.09 2.85 0.03 0.33 0.32 0.28 0.03 

690 Cooking 2.82 1.12 0 0 0 11.79 11.79 11.79 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 26.90 

 RECLAIM 0 0 14.28 0 6.08 0 0 0 0 

 Total Miscellaneous Processes 36.71 11.72 33.43 54.22 6.45 229.56 120.99 32.49 33.23 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 21.04 19.54 13.12 204.30 0.62 11.53 11.30 4.70 8.35 

722 Light Duty Trucks 1 (T1) 5.58 5.18 3.35 37.22 0.08 1.25 1.22 0.52 0.99 

723 Light Duty Trucks 2 (T2) 11.47 10.65 8.09 92.11 0.26 3.80 3.72 1.55 2.81 

724 Medium Duty Trucks (T3) 9.49 8.77 7.01 71.72 0.21 2.54 2.49 1.04 1.84 

732 Light Heavy Duty Gas Trucks 1 (T4) 1.64 1.56 1.30 5.09 0.03 0.29 0.28 0.12 0.15 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.25 0.24 0.22 0.70 0 0.05 0.05 0.02 0.02 

734 Medium Heavy Duty Gas Trucks (T6) 0.38 0.34 0.51 3.20 0.02 0.16 0.15 0.06 0.05 

736 Heavy Heavy Duty Gas Trucks ((HHD) 0.01 0 0.03 0.22 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0.21 0.18 4.14 1.12 0.01 0.28 0.28 0.14 0.48 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0.07 0.07 1.40 0.40 0 0.12 0.12 0.06 0.19 

744 Medium Heavy Duty Diesel Truck (T6) 0.07 0.06 9.53 0.69 0.06 1.04 1.02 0.45 1.48 

746 Heavy Heavy Duty Diesel Trucks (HHD) 1.90 0.76 34.94 11.81 0.16 1.45 1.43 0.66 2.71 

750 Motorcycles (MCY) 9.22 8.03 2.32 41.75 0 0.04 0.04 0.02 0.02 

760 Diesel Urban Buses (UB) 4.14 0.06 0.31 31.52 0 0.07 0.07 0.03 0.62 

762 Gas Urban Buses (UB) 0.01 0 0.02 0.05 0 0.01 0.01 0.01 0 

771 Gas School Buses (SB) 0.07 0.05 0.06 0.48 0 0.09 0.09 0.04 0 

772 Diesel School Buses (SB) 0.03 0.03 1.91 0.12 0 0.18 0.18 0.08 0.02 

777 Gas Other Buses (OB) 0.10 0.09 0.15 0.79 0 0.04 0.04 0.02 0.02 

778 Motor Coaches 0.01 0.01 0.33 0.08 0 0.02 0.02 0.01 0.04 

779 Diesel Other Buses (OB) 0 0 0.37 0.02 0 0.03 0.03 0.01 0.07 

780 Motor Homes (MH) 0.05 0.04 0.58 0.48 0.01 0.08 0.08 0.04 0.03 

 Total On-Road Motor Vehicles 65.72 55.66 89.69 503.89 1.49 23.08 22.63 9.57 19.90 

           

Other Mobile Sources          

810 Aircraft 3.51 3.35 17.77 34.15 1.54 0.76 0.73 0.65 0 

820 Trains 0.83 0.69 16.13 3.90 0.02 0.37 0.37 0.34 0.01 

833 Ocean Going Vessels 11.07 9.47 31.12 4.42 2.08 0.70 0.70 0.65 0.03 

835 Commercial Harbor Crafts 0.39 0.33 5.77 1.22 0 0.25 0.25 0.23 0 

840 Recreational Boats 13.76 12.81 2.82 51.47 0 0.80 0.72 0.55 0.01 

850 Off-Road Recreational Vehicles 1.14 1.12 0.04 2.25 0 0.01 0.01 0.01 0 

860 Off-Road Equipment 52.28 48.28 34.54 653.99 0.08 1.93 1.86 1.61 0.07 

861 Off-Road Equipment (PERP) 0.63 0.53 5.16 4.72 0.01 0.18 0.18 0.16 0.01 

870 Farm Equipment 0.26 0.23 0.51 4.20 0 0.04 0.04 0.03 0 

890 Fuel Storage and Handling 4.62 4.62 0 0 0 0 0 0 0 

 Total Other Mobile Sources 88.49 81.44 113.87 760.33 3.75 5.03 4.85 4.22 0.12 

           

Total Stationary and Area Sources 1105.48 224.70 55.71 137.85 9.47 256.80 139.69 45.61 57.07 
Total On-Road Vehicles 65.72 55.66 89.69 503.89 1.49 23.08 22.63 9.57 19.90 
Total Other Mobile 88.49 81.44 113.87 760.33 3.75 5.03 4.85 4.22 0.12 
Total  1259.69 361.8 259.27 1402.06 14.7 284.9 167.17 59.4 77.1 

 

 

 

 

 

 

 



Attachment A 

2024 Annual Average Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 2.65 0.31 0.57 4.20 0.22 0.52 0.52 0.52 0.66 

20 Cogeneration 0.04 0.02 0.01 0.12 0 0.02 0.01 0.01 0.18 

30 Oil and Gas Production (combustion) 1.26 0.15 0.70 0.67 0.01 0.10 0.10 0.10 0.21 

40 Petroleum Refining (Combustion) 6.55 1.38 0 5.17 0.01 1.80 1.80 1.79 1.54 

50 Manufacturing and Industrial 4.22 0.92 6.24 47.19 1.04 1.44 1.36 1.32 2.27 

52 Food and Agricultural Processing 0.09 0.04 0.21 0.50 0 0.05 0.05 0.05 0.06 

60 Service and Commercial 5.03 2.01 10.33 20.21 0.75 1.16 1.15 1.15 2.46 

99 Other (Fuel Combustion) 0.81 0.61 2.32 1.18 0.07 0.45 0.42 0.39 0.27 

 Total Fuel Combustion 20.65 5.43 20.39 79.24 2.11 5.54 5.42 5.34 7.66 

           

Waste Disposal          

110 Sewage Treatment 0.40 0.28 0 0.01 0 0.02 0 0 0.21 

120 Landfills 650.30 9.02 0.40 0.40 0.37 0.21 0.20 0.20 4.13 

130 Incineration 0.20 0.04 0.99 0.26 0.07 0.12 0.06 0.05 0.23 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 73.05 5.87 0.01 0.01 0 0 0 0 1.50 

 Total Waste Disposal 723.95 15.21 1.40 0.67 0.45 0.35 0.27 0.25 6.08 

           

Cleaning and Surface Coatings          

210 Laundering 3.55 0.15 0 0 0 0 0 0 0 

220 Degreasing 68.78 13.14 0 0 0 0.02 0.02 0.02 0.01 

230 Coatings and Related Processes 19.16 18.75 0 0 0 1.60 1.54 1.48 0.10 

240 Printing 0.73 0.73 0 0 0 0 0 0 0.04 

250 Adhesives and Sealants 5.19 4.58 0 0 0 0.02 0.02 0.02 0 

299 Other (Cleaning and Surface Coatings) 0.64 0.64 0.01 0.11 0 0.01 0.01 0 0 

 Total Cleaning and Surface Coatings 98.05 37.99 0.01 0.12 0 1.65 1.59 1.53 0.15 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 6.71 3.07 0.01 0.02 0.08 0.04 0.03 0.02 0 

320 Petroleum Refining 6.35 4.43 0.22 2.39 0.24 1.87 1.25 0.88 0.07 

330 Petroleum Marketing 52.36 11.40 0 0.21 0 0.01 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0.04 0.04 0.01 0.01 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

65.46 18.95 0.24 2.63 0.32 1.92 1.28 0.91 0.07 

           

Industrial Processes          

410 Chemical 4.39 4.28 0.03 0.12 0.05 0.47 0.41 0.38 0.01 

420 Food and Agriculture 0.56 0.54 0 0.01 0.01 0.23 0.11 0.05 0 

430 Mineral Processes 0.38 0.33 0.02 0.30 0.05 8.52 3.63 0.96 0.06 

440 Metal Processes 0.12 0.10 0.05 0.28 0.03 0.40 0.31 0.23 0 

450 Wood and Paper 0.24 0.24 0 0 0 7.16 5.01 3.01 0.01 

460 Glass and Related Products 0 0 0 0 0 0 0 0 0 

470 Electronics 0.02 0.01 0 0 0 0.01 0 0 0 

499 Other (Industrial Processes) 5.51 4.96 0.01 0.01 0 1.14 0.75 0.48 8.59 

 Total Industrial Processes 11.22 10.47 0.11 0.72 0.14 17.92 10.23 5.12 8.68 

           

Solvent Evaporation          

510 Consumer Products 143.99 114.08 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 11.34 11.34 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 1.13 1.13 0 0 0 0 0 0 1.19 

540 Asphalt Paving/Roofing 1.13 1.03 0 0 0 0.03 0.03 0.02 0 

 Total Solvent Evaporation 157.58 127.58 0 0 0 0.03 0.03 0.02 1.19 

 

 

 

 

 

 



Attachment A 

(Continued)  

2024 Annual Average Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 19.74 8.96 18.42 48.21 0.33 7.28 6.94 6.75 0.11 

620 Farming Operations 13.47 1.12 0 0 0 1.46 0.70 0.14 6.19 

630 Construction and Demolition 0 0 0 0 0 48.71 23.83 2.38 0 

640 Paved Road Dust 0 0 0 0 0 129.38 59.15 8.88 0 

645 Unpaved Road Dust 0 0 0 0 0 28.16 16.74 1.67 0 

650 Fugitive Windblown Dust 0 0 0 0 0 3.05 1.55 0.22 0 

660 Fires 0.34 0.29 0.08 3.02 0 0.45 0.44 0.41 0 

670 Waste Burning and Disposal 0.24 0.21 0.09 2.85 0.03 0.33 0.32 0.28 0.03 

690 Cooking 2.84 1.12 0 0 0 11.88 11.88 11.88 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 27.07 

 RECLAIM 0 0 14.28 0 6.08 0 0 0 0 

 Total Miscellaneous Processes 36.63 11.71 32.86 54.08 6.44 230.70 121.56 32.62 33.41 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 19.66 18.33 11.97 192.51 0.60 11.49 11.26 4.67 8.49 

722 Light Duty Trucks 1 (T1) 5.18 4.83 3.01 34.37 0.08 1.26 1.23 0.52 1.00 

723 Light Duty Trucks 2 (T2) 10.88 10.14 7.25 86.72 0.25 3.79 3.72 1.55 2.86 

724 Medium Duty Trucks (T3) 8.81 8.18 6.10 64.95 0.20 2.51 2.46 1.03 1.85 

732 Light Heavy Duty Gas Trucks 1 (T4) 1.52 1.45 1.17 4.60 0.02 0.28 0.27 0.11 0.14 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.23 0.22 0.20 0.64 0 0.05 0.05 0.02 0.02 

734 Medium Heavy Duty Gas Trucks (T6) 0.36 0.33 0.45 2.92 0.02 0.16 0.15 0.06 0.05 

736 Heavy Heavy Duty Gas Trucks ((HHD) 0.01 0 0.03 0.22 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0.19 0.17 3.64 1.04 0.01 0.28 0.28 0.13 0.50 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0.07 0.06 1.24 0.37 0 0.13 0.12 0.06 0.20 

744 Medium Heavy Duty Diesel Truck (T6) 0.07 0.06 8.83 0.71 0.06 1.05 1.03 0.45 1.51 

746 Heavy Heavy Duty Diesel Trucks 
(HHD) 

1.95 0.78 29.26 12.30 0.16 1.44 1.43 0.64 2.78 

750 Motorcycles (MCY) 9.21 8.02 2.33 41.54 0 0.04 0.04 0.02 0.02 

760 Diesel Urban Buses (UB) 4.08 0.06 0.31 31.15 0 0.07 0.07 0.03 0.63 

762 Gas Urban Buses (UB) 0.01 0 0.02 0.05 0 0.01 0.01 0.01 0 

771 Gas School Buses (SB) 0.07 0.05 0.06 0.49 0 0.09 0.09 0.04 0 

772 Diesel School Buses (SB) 0.03 0.03 1.83 0.12 0 0.18 0.18 0.08 0.03 

777 Gas Other Buses (OB) 0.10 0.09 0.14 0.68 0 0.04 0.04 0.02 0.02 

778 Motor Coaches 0.01 0.01 0.25 0.08 0 0.02 0.02 0.01 0.04 

779 Diesel Other Buses (OB) 0 0 0.34 0.02 0 0.04 0.04 0.02 0.08 

780 Motor Homes (MH) 0.04 0.03 0.51 0.45 0.01 0.09 0.09 0.04 0.03 

 Total On-Road Motor Vehicles 62.47 52.85 78.94 475.95 1.44 23.01 22.57 9.51 20.26 

           

Other Mobile Sources          

810 Aircraft 3.58 3.42 18.73 34.73 1.60 0.77 0.74 0.66 0 

820 Trains 0.83 0.69 16.36 3.98 0.02 0.37 0.37 0.34 0.01 

833 Ocean Going Vessels 11.13 9.53 31.44 4.52 2.19 0.72 0.72 0.66 0.03 

835 Commercial Harbor Crafts 0.39 0.33 5.79 1.22 0 0.25 0.25 0.23 0 

840 Recreational Boats 13.20 12.29 2.79 51.55 0 0.77 0.69 0.52 0.01 

850 Off-Road Recreational Vehicles 1.10 1.08 0.04 2.27 0 0.01 0.01 0.01 0 

860 Off-Road Equipment 50.71 46.82 32.94 645.81 0.08 1.84 1.77 1.53 0.07 

861 Off-Road Equipment (PERP) 0.63 0.53 4.99 4.81 0.02 0.17 0.17 0.16 0.01 

870 Farm Equipment 0.24 0.22 0.48 4.01 0 0.04 0.03 0.03 0 

890 Fuel Storage and Handling 4.49 4.49 0 0 0 0 0 0 0 

 Total Other Mobile Sources 86.29 79.40 113.57 752.88 3.92 4.92 4.75 4.13 0.13 

           

Total Stationary and Area Sources 1113.54 227.34 55.01 137.46 9.47 258.11 140.37 45.79 57.23 

Total On-Road Vehicles 62.47 52.85 78.94 475.95 1.44 23.01 22.57 9.51 20.26 

Total Other Mobile 86.29 79.40 113.57 752.88 3.92 4.92 4.75 4.13 0.13 

Total  1262.31 359.59 247.51 1366.28 14.84 286.04 167.69 59.43 77.62 

 

 

 

 

 

 



Attachment A 

2025 Annual Average Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 2.64 0.31 3.06 4.18 0.22 0.52 0.52 0.52 0.66 

20 Cogeneration 0.04 0.02 0.02 0.12 0 0.02 0.01 0.01 0.18 

30 Oil and Gas Production (combustion) 1.30 0.15 0.87 0.69 0.01 0.11 0.11 0.11 0.22 

40 Petroleum Refining (Combustion) 6.55 1.38 5.93 5.17 0.01 1.80 1.80 1.79 1.54 

50 Manufacturing and Industrial 4.23 0.92 7.86 47.21 1.04 1.44 1.36 1.33 2.27 

52 Food and Agricultural Processing 0.09 0.04 0.39 0.50 0 0.05 0.05 0.05 0.06 

60 Service and Commercial 5.04 2.01 11.41 19.93 0.75 1.15 1.14 1.14 2.41 

99 Other (Fuel Combustion) 0.82 0.61 2.40 1.19 0.07 0.45 0.43 0.40 0.28 

 Total Fuel Combustion 20.71 5.45 31.95 78.99 2.12 5.54 5.42 5.34 7.61 

           

Waste Disposal          

110 Sewage Treatment 0.40 0.28 0.00 0.01 0 0.02 0 0 0.22 

120 Landfills 655.04 9.09 0.38 0.40 0.38 0.21 0.20 0.20 4.16 

130 Incineration 0.20 0.04 1.16 0.26 0.07 0.12 0.06 0.05 0.23 

140 Soil Remediation 0 0 0.00 0 0 0 0 0 0 

199 Other (Waste Disposal) 73.39 5.90 0.01 0.01 0 0 0 0 1.54 

 Total Waste Disposal 729.03 15.31 1.55 0.67 0.45 0.35 0.27 0.26 6.14 

           

Cleaning and Surface Coatings          

210 Laundering 3.58 0.15 0.00 0 0 0 0 0 0 

220 Degreasing 69.16 13.22 0.00 0 0 0.02 0.02 0.02 0.01 

230 Coatings and Related Processes 19.38 18.96 0.00 0 0 1.62 1.56 1.50 0.10 

240 Printing 0.74 0.74 0.00 0 0 0 0 0 0.04 

250 Adhesives and Sealants 5.22 4.61 0.00 0 0 0.02 0.02 0.02 0 

299 Other (Cleaning and Surface Coatings) 0.65 0.64 0.04 0.11 0 0.01 0.01 0 0 

 Total Cleaning and Surface Coatings 98.73 38.33 0.04 0.12 0 1.67 1.61 1.55 0.15 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 7.00 3.21 0.01 0.03 0.08 0.04 0.03 0.02 0 

320 Petroleum Refining 6.35 4.43 0.72 2.39 0.24 1.87 1.25 0.88 0.07 

330 Petroleum Marketing 51.63 11.17 0.02 0.20 0 0.01 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0.04 0.04 0.01 0.01 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

65.02 18.85 0.76 2.63 0.32 1.92 1.28 0.91 0.07 

           

Industrial Processes          

410 Chemical 4.42 4.30 0.07 0.12 0.05 0.47 0.41 0.39 0.01 

420 Food and Agriculture 0.57 0.55 0.03 0.01 0.01 0.23 0.11 0.05 0 

430 Mineral Processes 0.38 0.34 0.38 0.31 0.05 8.55 3.64 0.97 0.06 

440 Metal Processes 0.12 0.10 0.27 0.29 0.03 0.41 0.32 0.23 0 

450 Wood and Paper 0.24 0.24 0.00 0 0 7.29 5.10 3.06 0.01 

460 Glass and Related Products 0 0 0.00 0 0 0 0 0 0 

470 Electronics 0.02 0.01 0.00 0 0 0.01 0.01 0 0 

499 Other (Industrial Processes) 5.53 4.98 0.02 0.01 0 1.15 0.76 0.48 8.59 

 Total Industrial Processes 11.28 10.52 0.78 0.73 0.15 18.10 10.35 5.19 8.68 

           

Solvent Evaporation          

510 Consumer Products 145.79 115.57 0.00 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 11.43 11.43 0.00 0 0 0 0 0 0 

530 Pesticides/Fertilizers 1.13 1.13 0.00 0 0 0 0 0 1.19 

540 Asphalt Paving/Roofing 1.14 1.04 0.00 0 0 0.03 0.03 0.02 0 

 Total Solvent Evaporation 159.50 129.17 0.00 0 0 0.03 0.03 0.02 1.19 

 

 

 

 

 



Attachment A 

(Continued)  

2025 Annual Average Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 19.70 8.94 17.85 48.07 0.33 7.26 6.91 6.72 0.11 

620 Farming Operations 13.42 1.12 0 0 0 1.46 0.70 0.14 6.19 

630 Construction and Demolition 0 0 0 0 0 49.19 24.07 2.41 0 

640 Paved Road Dust 0 0 0 0 0 129.93 59.41 8.91 0 

645 Unpaved Road Dust 0 0 0 0 0 28.16 16.74 1.67 0 

650 Fugitive Windblown Dust 0 0 0 0 0 3.02 1.54 0.22 0 

660 Fires 0.34 0.29 0.08 3.02 0 0.45 0.44 0.41 0 

670 Waste Burning and Disposal 0.24 0.21 0.09 2.85 0.03 0.33 0.32 0.28 0.03 

690 Cooking 2.86 1.13 0 0 0 11.96 11.96 11.96 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 27.25 

 RECLAIM 0 0 0 0 6.08 0 0 0 0 

 Total Miscellaneous Processes 36.55 11.69 18.02 53.94 6.44 231.77 122.09 32.73 33.58 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 18.49 17.31 11.01 182.06 0.58 11.45 11.22 4.65 8.61 

722 Light Duty Trucks 1 (T1) 4.82 4.51 2.71 31.86 0.08 1.26 1.24 0.52 1.02 

723 Light Duty Trucks 2 (T2) 10.35 9.68 6.56 82.14 0.24 3.79 3.71 1.54 2.91 

724 Medium Duty Trucks (T3) 8.24 7.68 5.36 59.90 0.19 2.49 2.44 1.01 1.86 

732 Light Heavy Duty Gas Trucks 1 (T4) 1.42 1.36 1.06 4.19 0.02 0.27 0.26 0.11 0.14 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.21 0.20 0.18 0.60 0 0.05 0.05 0.02 0.02 

734 Medium Heavy Duty Gas Trucks 
(T6) 

0.34 0.31 0.41 2.70 0.02 0.16 0.15 0.06 0.05 

736 Heavy Heavy Duty Gas Trucks 
((HHD) 

0.01 0 0.03 0.22 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 
(T4) 

0.18 0.16 3.19 0.96 0.01 0.28 0.28 0.13 0.52 

743 Light Heavy Duty Diesel Trucks 2 
(T5) 

0.07 0.06 1.10 0.35 0 0.13 0.12 0.06 0.20 

744 Medium Heavy Duty Diesel Truck 
(T6) 

0.07 0.06 8.20 0.73 0.06 1.06 1.04 0.45 1.55 

746 Heavy Heavy Duty Diesel Trucks 
(HHD) 

2.00 0.80 23.31 12.74 0.17 1.43 1.41 0.61 2.86 

750 Motorcycles (MCY) 9.20 8.00 2.33 41.26 0 0.04 0.04 0.02 0.02 

760 Diesel Urban Buses (UB) 4.05 0.06 0.31 30.95 0 0.07 0.07 0.03 0.63 

762 Gas Urban Buses (UB) 0 0 0.02 0.05 0 0.01 0.01 0.01 0 

771 Gas School Buses (SB) 0.07 0.05 0.06 0.50 0 0.10 0.10 0.04 0 

772 Diesel School Buses (SB) 0.03 0.03 1.74 0.12 0 0.18 0.17 0.08 0.03 

777 Gas Other Buses (OB) 0.09 0.09 0.13 0.69 0 0.04 0.04 0.01 0.02 

778 Motor Coaches 0.01 0.01 0.23 0.09 0 0.02 0.02 0.01 0.04 

779 Diesel Other Buses (OB) 0 0 0.37 0.03 0 0.03 0.03 0.01 0.08 

780 Motor Homes (MH) 0.04 0.03 0.54 0.35 0.01 0.08 0.08 0.04 0.03 

 Total On-Road Motor Vehicles 59.69 50.41 68.84 452.48 1.40 22.93 22.49 9.42 20.59 

           

Other Mobile Sources          

810 Aircraft 3.65 3.49 19.69 35.30 1.65 0.77 0.75 0.67 0 

820 Trains 0.81 0.68 16.43 4.05 0.02 0.37 0.37 0.34 0.01 

833 Ocean Going Vessels 11.14 9.54 31.09 4.50 2.19 0.72 0.72 0.66 0.03 

835 Commercial Harbor Crafts 0.39 0.33 5.79 1.22 0 0.25 0.25 0.23 0 

840 Recreational Boats 12.68 11.81 2.77 51.68 0 0.74 0.67 0.50 0.01 

850 Off-Road Recreational Vehicles 1.07 1.05 0.05 2.32 0 0.01 0.01 0.01 0 

860 Off-Road Equipment 47.42 43.78 31.17 623.34 0.08 1.74 1.68 1.45 0.07 

861 Off-Road Equipment (PERP) 0.59 0.49 4.25 4.90 0.02 0.13 0.13 0.12 0.01 

870 Farm Equipment 0.23 0.21 0.45 3.80 0 0.03 0.03 0.03 0 

890 Fuel Storage and Handling 4.37 4.37 0 0 0 0 0 0 0 

 Total Other Mobile Sources 82.33 75.73 111.69 731.11 3.98 4.76 4.60 4.00 0.13 

           

Total Stationary and Area Sources 1120.81 229.32 53.09 137.08 9.48 259.37 141.03 45.99 57.43 

Total On-Road Vehicles 59.69 50.41 68.84 452.48 1.40 22.93 22.49 9.42 20.59 

Total Other Mobile 82.33 75.73 111.69 731.11 3.98 4.76 4.60 4.00 0.13 

Total  1262.84 355.47 233.62 1320.67 14.86 287.06 168.12 59.42 78.14 

 



Attachment A 

2026 Annual Average Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 2.61 0.3 3.01 4.14 0.23 0.51 0.51 0.51 0.65 

20 Cogeneration 0.04 0.02 0.02 0.12 0 0.02 0.01 0.01 0.18 

30 Oil and Gas Production (combustion) 1.35 0.16 0.87 0.72 0.01 0.11 0.11 0.11 0.23 

40 Petroleum Refining (Combustion) 6.55 1.38 5.33 5.17 3.14 1.8 1.8 1.79 1.54 

50 Manufacturing and Industrial 4.23 0.92 7.84 47.15 1.82 1.44 1.37 1.33 2.27 

52 Food and Agricultural Processing 0.09 0.04 0.39 0.5 0.01 0.05 0.05 0.05 0.06 

60 Service and Commercial 5.04 2.02 11.31 19.63 0.76 1.14 1.13 1.13 2.35 

99 Other (Fuel Combustion) 0.83 0.62 2.41 1.19 0.08 0.46 0.43 0.41 0.28 

 Total Fuel Combustion 20.74 5.46 31.17 78.61 6.06 5.54 5.41 5.33 7.56 

           

Waste Disposal          

110 Sewage Treatment 0.4 0.29 0 0.01 0 0.02 0 0 0.22 

120 Landfills 659.11 9.14 0.38 0.4 0.38 0.21 0.21 0.2 4.18 

130 Incineration 0.21 0.04 1.16 0.26 0.07 0.12 0.06 0.05 0.23 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 73.66 5.92 0.01 0.01 0 0 0 0 1.56 

 Total Waste Disposal 733.37 15.39 1.55 0.68 0.46 0.35 0.27 0.26 6.19 

           

Cleaning and Surface Coatings          

210 Laundering 3.6 0.15 0 0 0 0 0 0 0 

220 Degreasing 69.61 13.32 0 0 0 0.02 0.02 0.02 0.01 

230 Coatings and Related Processes 19.56 19.14 0 0 0 1.64 1.57 1.51 0.1 

240 Printing 0.75 0.75 0 0 0 0 0 0 0.04 

250 Adhesives and Sealants 5.25 4.64 0 0 0 0.02 0.02 0.02 0 

299 Other (Cleaning and Surface Coatings) 0.65 0.65 0.04 0.11 0.01 0.01 0.01 0 0 

 Total Cleaning and Surface Coatings 99.43 38.65 0.04 0.12 0.01 1.69 1.62 1.56 0.15 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 7.31 3.35 0.01 0.03 0.09 0.04 0.03 0.02 0 

320 Petroleum Refining 6.35 4.43 0.68 2.39 1.43 1.87 1.25 0.88 0.07 

330 Petroleum Marketing 50.9 10.96 0.02 0.2 0 0.01 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0.04 0.04 0.01 0.01 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

64.6 18.78 0.72 2.62 1.52 1.92 1.28 0.91 0.07 

           

Industrial Processes          

410 Chemical 4.45 4.33 0.07 0.12 0.09 0.47 0.41 0.39 0.01 

420 Food and Agriculture 0.57 0.55 0.03 0.01 0.01 0.23 0.11 0.06 0 

430 Mineral Processes 0.38 0.34 0.38 0.31 0.21 8.57 3.65 0.97 0.06 

440 Metal Processes 0.12 0.1 0.28 0.29 0.22 0.42 0.33 0.24 0 

450 Wood and Paper 0.24 0.24 0 0 0 7.42 5.19 3.12 0.01 

460 Glass and Related Products 0 0 0 0 0 0 0 0 0 

470 Electronics 0.02 0.01 0 0 0 0.01 0.01 0 0 

499 Other (Industrial Processes) 5.55 5 0.02 0.01 0 1.16 0.76 0.49 8.59 

 Total Industrial Processes 11.34 10.58 0.78 0.74 0.53 18.27 10.47 5.26 8.68 

           

Solvent Evaporation          

510 Consumer Products 146.73 116.33 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 11.53 11.53 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 1.13 1.13 0 0 0 0 0 0 1.18 

540 Asphalt Paving/Roofing 1.15 1.05 0 0 0 0.03 0.03 0.02 0 

 Total Solvent Evaporation 160.53 130.03 0 0 0 0.03 0.03 0.02 1.18 

 

 

 

 

 



Attachment A 

(Continued)  

2026 Annual Average Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 19.66 8.92 17.28 47.92 0.33 7.23 6.88 6.69 0.11 

620 Farming Operations 13.35 1.11 0 0 0 1.45 0.7 0.14 6.18 

630 Construction and Demolition 0 0 0 0 0 49.54 24.24 2.42 0 

640 Paved Road Dust 0 0 0 0 0 130.98 59.89 8.99 0 

645 Unpaved Road Dust 0 0 0 0 0 28.16 16.74 1.67 0 

650 Fugitive Windblown Dust 0 0 0 0 0 3 1.53 0.22 0 

660 Fires 0.34 0.29 0.08 3.02 0 0.45 0.44 0.41 0 

670 Waste Burning and Disposal 0.24 0.21 0.09 2.85 0.03 0.33 0.32 0.28 0.03 

690 Cooking 2.87 1.14 0 0 0 12.03 12.03 12.03 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 27.4 

 Total Miscellaneous Processes 36.47 11.67 17.45 53.79 0.36 233.19 122.77 32.86 33.72 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 17.61 16.55 10.32 174.55 0.56 11.46 11.23 4.64 8.76 

722 Light Duty Trucks 1 (T1) 4.53 4.25 2.47 29.87 0.07 1.28 1.25 0.52 1.04 

723 Light Duty Trucks 2 (T2) 9.95 9.34 6.03 78.87 0.23 3.8 3.73 1.55 2.98 

724 Medium Duty Trucks (T3) 7.79 7.3 4.79 56.32 0.19 2.48 2.43 1.01 1.88 

732 Light Heavy Duty Gas Trucks 1 (T4) 1.33 1.27 0.96 3.81 0.02 0.26 0.26 0.11 0.13 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.19 0.18 0.17 0.55 0 0.05 0.05 0.02 0.02 

734 Medium Heavy Duty Gas Trucks (T6) 0.33 0.3 0.37 2.51 0.02 0.15 0.15 0.06 0.05 

736 Heavy Heavy Duty Gas Trucks ((HHD) 0 0 0.03 0.22 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0.17 0.15 2.77 0.89 0.01 0.28 0.27 0.13 0.53 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0.06 0.06 0.97 0.33 0 0.12 0.12 0.06 0.21 

744 Medium Heavy Duty Diesel Truck (T6) 0.07 0.06 7.96 0.74 0.06 1.07 1.05 0.46 1.57 

746 Heavy Heavy Duty Diesel Trucks (HHD) 2.03 0.8 21.9 13.04 0.17 1.45 1.43 0.61 2.92 

750 Motorcycles (MCY) 9.27 8.05 2.35 41.36 0 0.04 0.04 0.02 0.02 

760 Diesel Urban Buses (UB) 4.04 0.06 0.31 30.94 0 0.07 0.07 0.03 0.63 

762 Gas Urban Buses (UB) 0 0 0.02 0.05 0 0.01 0.01 0.01 0 

771 Gas School Buses (SB) 0.07 0.05 0.06 0.51 0 0.1 0.1 0.04 0 

772 Diesel School Buses (SB) 0.03 0.02 1.66 0.12 0 0.18 0.18 0.08 0.03 

777 Gas Other Buses (OB) 0.09 0.08 0.12 0.65 0 0.04 0.04 0.01 0.02 

778 Motor Coaches 0.01 0.01 0.21 0.09 0 0.02 0.02 0.01 0.04 

779 Diesel Other Buses (OB) 0 0 0.37 0.03 0 0.04 0.03 0.01 0.08 

780 Motor Homes (MH) 0.03 0.03 0.52 0.3 0.01 0.08 0.08 0.04 0.03 

 Total On-Road Motor Vehicles 57.63 48.59 64.36 435.73 1.37 22.98 22.54 9.42 20.94 

           

Other Mobile Sources          

810 Aircraft 3.71 3.56 20.66 35.86 1.71 0.78 0.76 0.68 0 

820 Trains 0.83 0.7 16.68 4.13 0.02 0.37 0.37 0.34 0.01 

833 Ocean Going Vessels 11.21 9.6 31.43 4.57 2.22 0.73 0.73 0.67 0.03 

835 Commercial Harbor Crafts 0.39 0.33 5.79 1.21 0 0.25 0.25 0.23 0 

840 Recreational Boats 12.17 11.34 2.74 51.84 0 0.71 0.64 0.48 0.01 

850 Off-Road Recreational Vehicles 1.03 1.01 0.05 2.34 0 0.01 0.01 0.01 0 

860 Off-Road Equipment 43.7 40.29 29.43 599.83 0.08 1.65 1.59 1.37 0.08 

861 Off-Road Equipment (PERP) 0.59 0.49 4.16 5 0.02 0.13 0.13 0.12 0.01 

870 Farm Equipment 0.21 0.19 0.43 3.58 0 0.03 0.03 0.03 0 

890 Fuel Storage and Handling 4.27 4.27 0 0 0 0 0 0 0 

 Total Other Mobile Sources 78.11 71.78 111.36 708.37 4.06 4.65 4.49 3.92 0.14 

           

Total Stationary and Area Sources 1126.47 230.56 51.71 136.56 8.93 260.98 141.85 46.21 57.56 
Total On-Road Vehicles 57.63 48.59 64.36 435.73 1.37 22.98 22.54 9.42 20.94 

Total Other Mobile 78.11 71.78 111.36 708.37 4.06 4.65 4.49 3.92 0.14 

Total  1262.22 350.93 227.43 1280.66 14.36 288.61 168.88 59.54 78.64 

 

  



 

Attachment A 

2027 Annual Average Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 2.49 0.29 2.86 3.98 0.22 0.49 0.49 0.49 0.62 

20 Cogeneration 0.04 0.02 0.02 0.12 0 0.02 0.01 0.01 0.18 

30 Oil and Gas Production (combustion) 1.41 0.16 0.9 0.74 0.01 0.11 0.11 0.11 0.24 

40 Petroleum Refining (Combustion) 6.55 1.38 5 5.17 3.14 1.8 1.8 1.79 1.54 

50 Manufacturing and Industrial 4.2 0.92 7.79 46.59 1.82 1.44 1.36 1.32 2.25 

52 Food and Agricultural Processing 0.09 0.04 0.39 0.5 0.01 0.05 0.05 0.05 0.06 

60 Service and Commercial 5.06 2.02 11.3 19.4 0.76 1.13 1.13 1.12 2.31 

99 Other (Fuel Combustion) 0.83 0.62 2.41 1.2 0.08 0.46 0.44 0.41 0.28 

 Total Fuel Combustion 20.66 5.47 30.66 77.69 6.06 5.5 5.38 5.3 7.48 

           

Waste Disposal          

110 Sewage Treatment 0.4 0.29 0 0.01 0 0.02 0 0 0.22 

120 Landfills 663.52 9.2 0.38 0.41 0.38 0.21 0.21 0.2 4.2 

130 Incineration 0.21 0.04 1.17 0.26 0.07 0.12 0.06 0.05 0.23 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 73.92 5.94 0.01 0.01 0 0 0 0 1.59 

 Total Waste Disposal 738.05 15.47 1.56 0.68 0.46 0.35 0.27 0.26 6.24 

           

Cleaning and Surface Coatings          

210 Laundering 3.62 0.15 0 0 0 0 0 0 0 

220 Degreasing 69.93 13.39 0 0 0 0.02 0.02 0.02 0.01 

230 Coatings and Related Processes 19.73 19.3 0 0 0 1.65 1.58 1.53 0.1 

240 Printing 0.76 0.76 0 0 0 0 0 0 0.04 

250 Adhesives and Sealants 5.28 4.66 0 0 0 0.02 0.02 0.02 0 

299 Other (Cleaning and Surface Coatings) 0.66 0.65 0.04 0.11 0.01 0.01 0.01 0 0 

 Total Cleaning and Surface Coatings 99.97 38.92 0.04 0.12 0.01 1.7 1.64 1.58 0.16 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 7.7 3.52 0.01 0.03 0.09 0.04 0.03 0.02 0 

320 Petroleum Refining 6.35 4.43 0.65 2.39 1.43 1.87 1.25 0.88 0.07 

330 Petroleum Marketing 50.04 10.78 0.02 0.19 0 0 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0.04 0.04 0.01 0.01 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

64.13 18.77 0.69 2.62 1.52 1.92 1.28 0.91 0.07 

           

Industrial Processes          

410 Chemical 4.46 4.34 0.07 0.12 0.09 0.47 0.41 0.39 0.01 

420 Food and Agriculture 0.58 0.56 0.03 0.01 0.01 0.23 0.11 0.06 0 

430 Mineral Processes 0.39 0.34 0.38 0.31 0.21 8.59 3.66 0.98 0.07 

440 Metal Processes 0.12 0.1 0.28 0.3 0.23 0.43 0.33 0.24 0 

450 Wood and Paper 0.24 0.24 0 0 0 7.55 5.28 3.17 0.01 

460 Glass and Related Products 0 0 0 0 0 0 0 0 0 

470 Electronics 0.02 0.01 0 0 0 0.01 0.01 0 0 

499 Other (Industrial Processes) 5.57 5.02 0.02 0.01 0 1.16 0.76 0.49 8.59 

 Total Industrial Processes 11.38 10.62 0.79 0.75 0.54 18.44 10.58 5.33 8.68 

           

Solvent Evaporation          

510 Consumer Products 147.83 117.22 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 11.61 11.61 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 1.13 1.13 0 0 0 0 0 0 1.18 

540 Asphalt Paving/Roofing 1.16 1.06 0 0 0 0.03 0.03 0.02 0 

 Total Solvent Evaporation 161.73 131.02 0 0 0 0.03 0.03 0.02 1.18 

 

 

 

 



 

Attachment A 

(Continued)  

2027 Annual Average Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 19.62 8.91 16.74 47.78 0.33 7.2 6.86 6.67 0.11 

620 Farming Operations 13.29 1.1 0 0 0 1.45 0.7 0.14 6.17 

630 Construction and Demolition 0 0 0 0 0 49.87 24.4 2.44 0 

640 Paved Road Dust 0 0 0 0 0 131.64 60.19 9.03 0 

645 Unpaved Road Dust 0 0 0 0 0 28.16 16.74 1.67 0 

650 Fugitive Windblown Dust 0 0 0 0 0 2.98 1.52 0.22 0 

660 Fires 0.34 0.29 0.08 3.02 0 0.45 0.44 0.41 0 

670 Waste Burning and Disposal 0.24 0.21 0.09 2.85 0.03 0.33 0.32 0.28 0.03 

690 Cooking 2.89 1.14 0 0 0 12.1 12.1 12.1 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 27.57 

 Total Miscellaneous Processes 36.38 11.66 16.9 53.66 0.36 234.19 123.26 32.95 33.88 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 16.79 15.82 9.74 167.9 0.55 11.45 11.23 4.63 8.88 

722 Light Duty Trucks 1 (T1) 4.25 4 2.26 28.04 0.07 1.29 1.26 0.53 1.05 

723 Light Duty Trucks 2 (T2) 9.56 8.99 5.58 75.95 0.23 3.81 3.74 1.55 3.03 

724 Medium Duty Trucks (T3) 7.37 6.93 4.31 53.14 0.18 2.47 2.42 1 1.9 

732 Light Heavy Duty Gas Trucks 1 (T4) 1.26 1.21 0.88 3.52 0.02 0.25 0.25 0.1 0.13 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.18 0.17 0.15 0.51 0 0.05 0.05 0.02 0.02 

734 Medium Heavy Duty Gas Trucks (T6) 0.31 0.29 0.33 2.34 0.02 0.15 0.15 0.06 0.05 

736 Heavy Heavy Duty Gas Trucks ((HHD) 0 0 0.03 0.22 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0.16 0.14 2.41 0.82 0.01 0.28 0.27 0.13 0.54 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0.06 0.05 0.85 0.31 0 0.12 0.12 0.06 0.21 

744 Medium Heavy Duty Diesel Truck (T6) 0.07 0.06 7.72 0.75 0.06 1.08 1.06 0.46 1.59 

746 Heavy Heavy Duty Diesel Trucks (HHD) 2.06 0.81 20.89 13.28 0.16 1.47 1.45 0.62 2.98 

750 Motorcycles (MCY) 9.28 8.06 2.36 41.33 0 0.04 0.04 0.02 0.02 

760 Diesel Urban Buses (UB) 3.92 0.06 0.31 30.09 0 0.07 0.07 0.03 0.64 

762 Gas Urban Buses (UB) 0 0 0.02 0.05 0 0.01 0.01 0.01 0 

771 Gas School Buses (SB) 0.08 0.06 0.06 0.52 0 0.11 0.1 0.04 0 

772 Diesel School Buses (SB) 0.03 0.02 1.57 0.12 0 0.18 0.18 0.08 0.03 

777 Gas Other Buses (OB) 0.09 0.08 0.11 0.61 0 0.04 0.03 0.01 0.02 

778 Motor Coaches 0.01 0.01 0.21 0.09 0 0.02 0.02 0.01 0.04 

779 Diesel Other Buses (OB) 0 0 0.37 0.03 0 0.04 0.04 0.02 0.08 

780 Motor Homes (MH) 0.03 0.03 0.5 0.25 0.01 0.08 0.08 0.04 0.03 

 Total On-Road Motor Vehicles 55.51 46.8 60.66 419.88 1.33 23 22.57 9.41 21.26 

           

Other Mobile Sources          

810 Aircraft 3.79 3.63 21.6 36.44 1.77 0.79 0.77 0.68 0 

820 Trains 0.84 0.7 16.97 4.21 0.02 0.37 0.37 0.34 0.01 

833 Ocean Going Vessels 11.24 9.62 31.55 4.64 2.25 0.74 0.74 0.68 0.03 

835 Commercial Harbor Crafts 0.38 0.32 5.77 1.21 0 0.25 0.25 0.23 0 

840 Recreational Boats 11.71 10.91 2.72 52.07 0 0.69 0.62 0.47 0.01 

850 Off-Road Recreational Vehicles 0.98 0.96 0.05 2.36 0 0.01 0.01 0.01 0 

860 Off-Road Equipment 40 36.88 27.95 576.44 0.08 1.57 1.51 1.3 0.07 

861 Off-Road Equipment (PERP) 0.56 0.47 3.65 5.1 0.02 0.1 0.1 0.1 0.01 

870 Farm Equipment 0.2 0.18 0.41 3.36 0 0.03 0.03 0.03 0 

890 Fuel Storage and Handling 4.17 4.17 0 0 0 0 0 0 0 

 Total Other Mobile Sources 73.87 67.85 110.66 685.82 4.15 4.54 4.39 3.83 0.13 

           

Total Stationary and Area Sources 1132.30 231.93 50.64 135.52 8.95 262.12 142.43 46.35 57.69 
Total On-Road Vehicles 55.51 46.8 60.66 419.88 1.33 23 22.57 9.41 21.26 

Total Other Mobile 73.87 67.85 110.66 685.82 4.15 4.54 4.39 3.83 0.13 

Total  1261.67 346.57 221.97 1241.21 14.43 289.66 169.38 59.59 79.07 

 

 

 

 



Attachment A 

2029 Annual Average Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 2.31 0.27 2.63 3.74 0.21 0.45 0.45 0.45 0.57 

20 Cogeneration 0.04 0.02 0.02 0.12 0 0.02 0.01 0.01 0.18 

30 Oil and Gas Production (combustion) 1.48 0.17 0.93 0.77 0.01 0.11 0.11 0.11 0.25 

40 Petroleum Refining (Combustion) 6.55 1.38 4.5 5.17 3.14 1.8 1.8 1.79 1.54 

50 Manufacturing and Industrial 4.13 0.92 7.68 45.68 1.82 1.42 1.34 1.3 2.22 

52 Food and Agricultural Processing 0.09 0.04 0.39 0.5 0.01 0.05 0.05 0.05 0.06 

60 Service and Commercial 5.08 2.03 11.28 19.02 0.77 1.12 1.12 1.11 2.24 

99 Other (Fuel Combustion) 0.84 0.63 2.41 1.2 0.08 0.47 0.44 0.42 0.28 

 Total Fuel Combustion 20.51 5.46 29.84 76.19 6.06 5.44 5.32 5.24 7.33 

           

Waste Disposal          

110 Sewage Treatment 0.41 0.29 0 0.01 0 0.02 0 0 0.22 

120 Landfills 671.85 9.32 0.38 0.41 0.38 0.21 0.21 0.2 4.24 

130 Incineration 0.21 0.04 1.18 0.27 0.08 0.12 0.06 0.05 0.24 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 74.46 5.99 0.01 0.01 0 0 0 0 1.64 

 Total Waste Disposal 746.93 15.63 1.57 0.69 0.46 0.35 0.27 0.26 6.34 

           

Cleaning and Surface Coatings          

210 Laundering 3.66 0.15 0 0 0 0 0 0 0 

220 Degreasing 70.12 13.44 0 0 0 0.02 0.02 0.02 0.01 

230 Coatings and Related Processes 19.95 19.52 0 0 0 1.66 1.6 1.54 0.1 

240 Printing 0.78 0.78 0 0 0 0 0 0 0.04 

250 Adhesives and Sealants 5.3 4.68 0 0 0 0.02 0.02 0.02 0 

299 Other (Cleaning and Surface Coatings) 0.66 0.65 0.04 0.11 0.01 0.01 0.01 0 0 

 Total Cleaning and Surface Coatings 100.47 39.22 0.04 0.12 0.01 1.72 1.65 1.59 0.16 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 8.23 3.77 0.01 0.03 0.1 0.04 0.03 0.02 0 

320 Petroleum Refining 6.35 4.43 0.61 2.39 1.43 1.87 1.25 0.88 0.07 

330 Petroleum Marketing 48.59 10.5 0.02 0.19 0 0 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0.04 0.04 0.01 0.01 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

63.21 18.74 0.65 2.62 1.53 1.92 1.28 0.91 0.07 

           

Industrial Processes          

410 Chemical 4.47 4.35 0.07 0.12 0.09 0.48 0.42 0.39 0.01 

420 Food and Agriculture 0.58 0.56 0.03 0.01 0.01 0.23 0.12 0.06 0 

430 Mineral Processes 0.39 0.34 0.38 0.31 0.21 8.61 3.67 0.98 0.07 

440 Metal Processes 0.12 0.11 0.29 0.31 0.23 0.44 0.34 0.25 0 

450 Wood and Paper 0.25 0.25 0 0 0 7.69 5.38 3.23 0.01 

460 Glass and Related Products 0 0 0 0 0 0 0 0 0 

470 Electronics 0.02 0.02 0 0 0 0.01 0.01 0 0 

499 Other (Industrial Processes) 5.6 5.05 0.02 0.01 0 1.16 0.77 0.49 8.59 

 Total Industrial Processes 11.44 10.67 0.79 0.76 0.54 18.61 10.7 5.4 8.68 

           

Solvent Evaporation          

510 Consumer Products 151.41 120.17 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 11.78 11.78 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 1.14 1.14 0 0 0 0 0 0 1.17 

540 Asphalt Paving/Roofing 1.17 1.08 0 0 0 0.03 0.03 0.03 0 

 Total Solvent Evaporation 165.51 134.17 0 0 0 0.03 0.03 0.03 1.17 

 

 

 

 

 



Attachment A 

(Continued)  

2029 Annual Average Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 19.54 8.88 15.67 47.5 0.32 7.15 6.8 6.62 0.11 

620 Farming Operations 13.15 1.09 0 0 0 1.44 0.69 0.13 6.15 

630 Construction and Demolition 0 0 0 0 0 50.57 24.74 2.47 0 

640 Paved Road Dust 0 0 0 0 0 132.89 60.76 9.12 0 

645 Unpaved Road Dust 0 0 0 0 0 28.16 16.73 1.67 0 

650 Fugitive Windblown Dust 0 0 0 0 0 2.95 1.51 0.21 0 

660 Fires 0.34 0.29 0.08 3.02 0 0.45 0.44 0.41 0 

670 Waste Burning and Disposal 0.24 0.21 0.09 2.85 0.03 0.33 0.32 0.28 0.03 

690 Cooking 2.92 1.16 0 0 0 12.23 12.23 12.23 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 27.88 

 Total Miscellaneous Processes 36.2 11.62 15.84 53.37 0.35 236.16 124.23 33.15 34.17 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 15.43 14.61 8.92 158.12 0.53 11.45 11.23 4.61 9.12 

722 Light Duty Trucks 1 (T1) 3.73 3.53 1.91 25.23 0.07 1.31 1.28 0.53 1.08 

723 Light Duty Trucks 2 (T2) 8.84 8.36 4.87 71.64 0.22 3.84 3.76 1.55 3.13 

724 Medium Duty Trucks (T3) 6.67 6.31 3.57 48.24 0.17 2.46 2.41 1 1.94 

732 Light Heavy Duty Gas Trucks 1 (T4) 1.16 1.12 0.74 2.99 0.02 0.24 0.23 0.1 0.13 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.15 0.14 0.13 0.45 0 0.05 0.05 0.02 0.02 

734 Medium Heavy Duty Gas Trucks 
(T6) 

0.29 0.27 0.27 2.08 0.01 0.15 0.15 0.06 0.05 

736 Heavy Heavy Duty Gas Trucks 
((HHD) 

0 0 0.03 0.23 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 
(T4) 

0.15 0.13 1.82 0.71 0.01 0.27 0.26 0.12 0.56 

743 Light Heavy Duty Diesel Trucks 2 
(T5) 

0.06 0.05 0.67 0.27 0 0.12 0.12 0.06 0.22 

744 Medium Heavy Duty Diesel Truck 
(T6) 

0.07 0.06 7.01 0.76 0.06 1.09 1.07 0.46 1.63 

746 Heavy Heavy Duty Diesel Trucks 
(HHD) 

2.11 0.81 18.4 13.65 0.16 1.51 1.49 0.63 3.1 

750 Motorcycles (MCY) 9.38 8.14 2.39 41.43 0 0.04 0.04 0.02 0.02 

760 Diesel Urban Buses (UB) 3.52 0.05 0.3 27.06 0 0.07 0.07 0.03 0.65 

762 Gas Urban Buses (UB) 0 0 0.02 0.05 0 0.01 0.01 0.01 0 

771 Gas School Buses (SB) 0.08 0.06 0.06 0.53 0 0.11 0.11 0.05 0 

772 Diesel School Buses (SB) 0.02 0.02 1.38 0.12 0 0.18 0.18 0.08 0.03 

777 Gas Other Buses (OB) 0.09 0.08 0.09 0.55 0 0.03 0.03 0.01 0.02 

778 Motor Coaches 0.01 0.01 0.19 0.1 0 0.02 0.02 0.01 0.04 

779 Diesel Other Buses (OB) 0 0 0.38 0.03 0 0.04 0.04 0.02 0.08 

780 Motor Homes (MH) 0.02 0.02 0.47 0.17 0.01 0.08 0.08 0.04 0.03 

 Total On-Road Motor Vehicles 51.79 43.78 53.61 394.41 1.28 23.06 22.63 9.39 21.85 

           

Other Mobile Sources          

810 Aircraft 3.92 3.76 23.52 37.6 1.89 0.81 0.78 0.7 0 

820 Trains 0.86 0.72 17.54 4.37 0.03 0.38 0.38 0.35 0.01 

833 Ocean Going Vessels 11.33 9.7 32.22 4.76 2.31 0.76 0.76 0.7 0.03 

835 Commercial Harbor Crafts 0.38 0.32 5.73 1.19 0 0.24 0.24 0.23 0 

840 Recreational Boats 10.88 10.14 2.68 52.66 0 0.64 0.58 0.43 0.01 

850 Off-Road Recreational Vehicles 0.89 0.87 0.05 2.41 0 0.01 0.01 0.01 0 

860 Off-Road Equipment 33.57 30.92 25.05 515.74 0.08 1.43 1.37 1.18 0.06 

861 Off-Road Equipment (PERP) 0.57 0.48 3.58 5.3 0.02 0.1 0.1 0.09 0.01 

870 Farm Equipment 0.17 0.16 0.36 2.93 0 0.03 0.03 0.02 0 

890 Fuel Storage and Handling 4.02 4.02 0 0 0 0 0 0 0 

 Total Other Mobile Sources 66.6 61.09 110.74 626.95 4.33 4.38 4.24 3.71 0.12 

           

Total Stationary and Area Sources 1144.26 235.52 48.74 133.74 8.96 264.24 143.48 46.58 57.92 
Total On-Road Vehicles 51.79 43.78 53.61 394.41 1.28 23.06 22.63 9.39 21.85 

Total Other Mobile 66.6 61.09 110.74 626.95 4.33 4.38 4.24 3.71 0.12 

Total  1262.64 340.39 213.08 1155.1 14.57 291.68 170.34 59.67 79.9 

 

 



Attachment A 

2030 Annual Average Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 2.19 0.25 2.49 3.59 0.21 0.43 0.43 0.43 0.53 

20 Cogeneration 0.04 0.02 0.02 0.12 0 0.02 0.01 0.01 0.17 

30 Oil and Gas Production (combustion) 1.49 0.17 0.93 0.77 0.01 0.11 0.11 0.11 0.25 

40 Petroleum Refining (Combustion) 6.55 1.38 4.27 5.17 3.14 1.8 1.8 1.79 1.54 

50 Manufacturing and Industrial 4.09 0.91 7.62 45.13 1.82 1.41 1.33 1.29 2.2 

52 Food and Agricultural Processing 0.09 0.04 0.39 0.5 0.01 0.05 0.05 0.05 0.06 

60 Service and Commercial 5.08 2.04 11.26 18.83 0.77 1.11 1.11 1.11 2.21 

99 Other (Fuel Combustion) 0.84 0.63 2.41 1.2 0.08 0.47 0.44 0.42 0.28 

 Total Fuel Combustion 20.38 5.44 29.39 75.31 6.06 5.4 5.28 5.2 7.25 

           

Waste Disposal          

110 Sewage Treatment 0.41 0.29 0 0.01 0 0.02 0 0 0.22 

120 Landfills 675.98 9.38 0.39 0.41 0.38 0.21 0.21 0.21 4.26 

130 Incineration 0.21 0.04 1.18 0.27 0.08 0.12 0.06 0.05 0.24 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 74.73 6.01 0.01 0.01 0 0 0 0 1.67 

 Total Waste Disposal 751.34 15.72 1.58 0.69 0.46 0.35 0.27 0.26 6.39 

           

Cleaning and Surface Coatings          

210 Laundering 3.68 0.15 0 0 0 0 0 0 0 

220 Degreasing 69.91 13.41 0 0 0 0.02 0.02 0.02 0.01 

230 Coatings and Related Processes 20.01 19.57 0 0 0 1.66 1.6 1.54 0.1 

240 Printing 0.78 0.78 0 0 0 0 0 0 0.04 

250 Adhesives and Sealants 5.28 4.67 0 0 0 0.02 0.02 0.02 0 

299 Other (Cleaning and Surface Coatings) 0.66 0.65 0.04 0.11 0.01 0.01 0.01 0 0 

 Total Cleaning and Surface Coatings 100.31 39.23 0.04 0.12 0.01 1.72 1.65 1.59 0.16 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 8.37 3.83 0.01 0.03 0.1 0.04 0.03 0.02 0 

320 Petroleum Refining 6.35 4.43 0.59 2.39 1.43 1.87 1.25 0.88 0.07 

330 Petroleum Marketing 47.9 10.39 0.02 0.18 0 0 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0.04 0.04 0.01 0.01 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

62.66 18.69 0.63 2.61 1.53 1.92 1.28 0.91 0.07 

           

Industrial Processes          

410 Chemical 4.46 4.33 0.07 0.12 0.09 0.47 0.41 0.39 0.01 

420 Food and Agriculture 0.58 0.56 0.03 0.01 0.01 0.23 0.12 0.06 0 

430 Mineral Processes 0.39 0.35 0.38 0.31 0.21 8.6 3.67 0.98 0.07 

440 Metal Processes 0.12 0.11 0.29 0.31 0.24 0.44 0.35 0.25 0 

450 Wood and Paper 0.25 0.25 0 0 0 7.69 5.38 3.23 0.01 

460 Glass and Related Products 0 0 0 0 0 0 0 0 0 

470 Electronics 0.02 0.02 0 0 0 0.01 0.01 0 0 

499 Other (Industrial Processes) 5.61 5.06 0.02 0.01 0 1.16 0.77 0.49 8.59 

 Total Industrial Processes 11.44 10.67 0.79 0.76 0.55 18.61 10.7 5.4 8.68 

           

Solvent Evaporation          

510 Consumer Products 153.56 121.94 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 11.87 11.87 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 1.14 1.14 0 0 0 0 0 0 1.17 

540 Asphalt Paving/Roofing 1.18 1.08 0 0 0 0.03 0.03 0.03 0 

 Total Solvent Evaporation 167.75 136.04 0 0 0 0.03 0.03 0.03 1.17 

 

 

 

 

 



Attachment A 

(Continued)  

2030 Annual Average Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 19.51 8.86 15.17 47.37 0.32 7.13 6.78 6.59 0.11 

620 Farming Operations 13.07 1.08 0 0 0 1.44 0.69 0.13 6.13 

630 Construction and Demolition 0 0 0 0 0 50.91 24.91 2.49 0 

640 Paved Road Dust 0 0 0 0 0 132.87 60.75 9.11 0 

645 Unpaved Road Dust 0 0 0 0 0 28.16 16.73 1.67 0 

650 Fugitive Windblown Dust 0 0 0 0 0 2.93 1.5 0.21 0 

660 Fires 0.34 0.29 0.08 3.02 0 0.45 0.44 0.41 0 

670 Waste Burning and Disposal 0.24 0.21 0.09 2.85 0.03 0.33 0.32 0.28 0.03 

690 Cooking 2.94 1.16 0 0 0 12.3 12.3 12.3 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 28.03 

 Total Miscellaneous Processes 36.1 11.61 15.33 53.24 0.35 236.51 124.42 33.21 34.3 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 14.73 13.97 8.58 153.47 0.51 11.38 11.16 4.57 9.16 

722 Light Duty Trucks 1 (T1) 3.46 3.28 1.74 23.89 0.07 1.31 1.28 0.53 1.09 

723 Light Duty Trucks 2 (T2) 8.45 8 4.56 69.52 0.21 3.83 3.75 1.54 3.15 

724 Medium Duty Trucks (T3) 6.32 5.99 3.28 46.21 0.17 2.45 2.4 0.99 1.95 

732 Light Heavy Duty Gas Trucks 1 (T4) 1.12 1.09 0.68 2.72 0.02 0.23 0.23 0.1 0.12 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.14 0.13 0.12 0.42 0 0.05 0.04 0.02 0.02 

734 Medium Heavy Duty Gas Trucks (T6) 0.28 0.26 0.25 1.97 0.01 0.15 0.14 0.06 0.05 

736 Heavy Heavy Duty Gas Trucks ((HHD) 0 0 0.02 0.23 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0.14 0.12 1.58 0.66 0.01 0.27 0.26 0.12 0.57 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0.05 0.05 0.6 0.26 0 0.12 0.12 0.06 0.22 

744 Medium Heavy Duty Diesel Truck (T6) 0.07 0.06 6.7 0.76 0.05 1.09 1.07 0.46 1.65 

746 Heavy Heavy Duty Diesel Trucks (HHD) 2.13 0.81 17.62 13.77 0.16 1.52 1.51 0.64 3.16 

750 Motorcycles (MCY) 9.36 8.12 2.38 41.25 0 0.04 0.04 0.02 0.02 

760 Diesel Urban Buses (UB) 3.16 0.05 0.28 24.39 0 0.07 0.07 0.03 0.65 

762 Gas Urban Buses (UB) 0 0 0.02 0.04 0 0.01 0.01 0.01 0 

771 Gas School Buses (SB) 0.08 0.06 0.05 0.54 0 0.11 0.11 0.05 0 

772 Diesel School Buses (SB) 0.02 0.02 1.29 0.12 0 0.18 0.18 0.08 0.03 

777 Gas Other Buses (OB) 0.09 0.08 0.09 0.52 0 0.03 0.03 0.01 0.02 

778 Motor Coaches 0.01 0.01 0.18 0.1 0 0.02 0.02 0.01 0.04 

779 Diesel Other Buses (OB) 0 0 0.39 0.03 0 0.04 0.04 0.02 0.08 

780 Motor Homes (MH) 0.02 0.02 0.45 0.14 0.01 0.08 0.08 0.04 0.03 

 Total On-Road Motor Vehicles 49.64 42.13 50.86 381.01 1.25 22.97 22.55 9.34 22.03 

           

Other Mobile Sources          

810 Aircraft 3.99 3.82 24.48 38.17 1.95 0.82 0.79 0.71 0 

820 Trains 0.86 0.72 17.66 4.45 0.03 0.38 0.38 0.35 0.01 

833 Ocean Going Vessels 11.38 9.74 32.57 4.83 2.34 0.77 0.77 0.71 0.03 

835 Commercial Harbor Crafts 0.37 0.31 5.7 1.18 0 0.24 0.24 0.23 0 

840 Recreational Boats 10.48 9.77 2.66 52.96 0 0.62 0.56 0.42 0.01 

850 Off-Road Recreational Vehicles 0.84 0.83 0.05 2.43 0 0.01 0.01 0.01 0 

860 Off-Road Equipment 31.09 28.56 24.06 481.33 0.08 1.38 1.32 1.14 0.07 

861 Off-Road Equipment (PERP) 0.58 0.49 3.55 5.41 0.02 0.09 0.09 0.08 0.01 

870 Farm Equipment 0.16 0.15 0.34 2.73 0 0.03 0.03 0.02 0 

890 Fuel Storage and Handling 3.96 3.96 0 0 0 0 0 0 0 

 Total Other Mobile Sources 63.71 58.35 111.07 593.49 4.41 4.33 4.19 3.66 0.14 

           

Total Stationary and Area Sources 1149.97 237.39 47.76 132.74 8.96 264.55 143.63 46.60 58.02 
Total On-Road Vehicles 49.64 42.13 50.86 381.01 1.25 22.97 22.55 9.34 22.03 

Total Other Mobile 63.71 58.35 111.07 593.49 4.41 4.33 4.19 3.66 0.14 

Total  1263.32 337.87 209.69 1107.23 14.62 291.84 170.36 59.59 80.18 

 

 

 

 

 



Attachment A 

2031 Annual Average Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 2.19 0.25 2.48 3.58 0.21 0.43 0.43 0.43 0.53 

20 Cogeneration 0.04 0.02 0.02 0.12 0 0.02 0.01 0.01 0.17 

30 Oil and Gas Production (combustion) 1.52 0.17 0.95 0.78 0.01 0.11 0.11 0.11 0.25 

40 Petroleum Refining (Combustion) 6.55 1.38 4.18 5.17 3.14 1.8 1.8 1.79 1.54 

50 Manufacturing and Industrial 4.07 0.91 7.59 44.82 1.82 1.4 1.32 1.28 2.19 

52 Food and Agricultural Processing 0.09 0.04 0.39 0.5 0.01 0.05 0.05 0.05 0.06 

60 Service and Commercial 5.09 2.04 11.26 18.71 0.78 1.11 1.11 1.1 2.18 

99 Other (Fuel Combustion) 0.84 0.63 2.41 1.2 0.08 0.47 0.44 0.42 0.28 

 Total Fuel Combustion 20.39 5.45 29.27 74.88 6.06 5.4 5.27 5.19 7.21 

           

Waste Disposal          

110 Sewage Treatment 0.41 0.3 0 0.01 0 0.02 0 0 0.22 

120 Landfills 679.57 9.43 0.39 0.41 0.38 0.21 0.21 0.21 4.29 

130 Incineration 0.21 0.04 1.19 0.27 0.08 0.12 0.06 0.05 0.24 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 74.86 6.02 0.01 0.01 0 0 0 0 1.68 

 Total Waste Disposal 755.05 15.78 1.58 0.69 0.46 0.36 0.27 0.26 6.42 

           

Cleaning and Surface Coatings          

210 Laundering 3.7 0.16 0 0 0 0 0 0 0 

220 Degreasing 69.79 13.39 0 0 0 0.02 0.02 0.02 0.01 

230 Coatings and Related Processes 20.07 19.63 0 0 0 1.67 1.6 1.54 0.1 

240 Printing 0.78 0.78 0 0 0 0 0 0 0.04 

250 Adhesives and Sealants 5.28 4.66 0 0 0 0.02 0.02 0.02 0 

299 Other (Cleaning and Surface Coatings) 0.65 0.65 0.04 0.11 0.01 0.01 0.01 0 0 

 Total Cleaning and Surface Coatings 100.28 39.27 0.04 0.12 0.01 1.72 1.65 1.59 0.16 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 8.55 3.91 0.01 0.03 0.1 0.04 0.03 0.02 0 

320 Petroleum Refining 6.35 4.43 0.58 2.39 1.43 1.87 1.25 0.88 0.07 

330 Petroleum Marketing 47.59 10.3 0.02 0.18 0 0 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0.04 0.04 0.01 0.01 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

62.54 18.68 0.62 2.61 1.53 1.92 1.28 0.91 0.07 

           

Industrial Processes          

410 Chemical 4.45 4.33 0.07 0.12 0.09 0.47 0.41 0.39 0.01 

420 Food and Agriculture 0.59 0.57 0.03 0.01 0.01 0.23 0.12 0.06 0 

430 Mineral Processes 0.39 0.35 0.38 0.31 0.21 8.61 3.68 0.98 0.07 

440 Metal Processes 0.12 0.11 0.29 0.31 0.24 0.44 0.35 0.25 0 

450 Wood and Paper 0.25 0.25 0 0 0 7.71 5.4 3.24 0.01 

460 Glass and Related Products 0 0 0 0 0 0 0 0 0 

470 Electronics 0.02 0.02 0 0 0 0.01 0.01 0 0 

499 Other (Industrial Processes) 5.63 5.07 0.02 0.01 0 1.16 0.77 0.49 8.59 

 Total Industrial Processes 11.45 10.68 0.79 0.76 0.55 18.64 10.72 5.41 8.68 

           

Solvent Evaporation          

510 Consumer Products 155.67 123.69 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 11.96 11.96 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 1.15 1.15 0 0 0 0 0 0 1.16 

540 Asphalt Paving/Roofing 1.19 1.09 0 0 0 0.03 0.03 0.03 0 

 Total Solvent Evaporation 169.96 137.89 0 0 0 0.03 0.03 0.03 1.16 

 

 

 

 

 



Attachment A 

(Continued)  

2031 Annual Average Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 19.51 8.86 14.85 47.36 0.32 7.12 6.77 6.59 0.11 

620 Farming Operations 13.02 1.08 0 0 0 1.43 0.69 0.13 6.12 

630 Construction and Demolition 0 0 0 0 0 51.26 25.08 2.51 0 

640 Paved Road Dust 0 0 0 0 0 132.82 60.72 9.11 0 

645 Unpaved Road Dust 0 0 0 0 0 28.16 16.73 1.67 0 

650 Fugitive Windblown Dust 0 0 0 0 0 2.91 1.49 0.21 0 

660 Fires 0.34 0.29 0.08 3.02 0 0.45 0.44 0.41 0 

670 Waste Burning and Disposal 0.24 0.21 0.09 2.85 0.03 0.33 0.32 0.28 0.03 

690 Cooking 2.95 1.17 0 0 0 12.37 12.37 12.37 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 28.18 

 Total Miscellaneous Processes 36.06 11.61 15.01 53.23 0.35 236.85 124.62 33.28 34.44 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 14.08 13.38 8.29 149.34 0.5 11.31 11.1 4.54 9.19 

722 Light Duty Trucks 1 (T1) 3.17 3.01 1.58 22.61 0.07 1.31 1.28 0.53 1.09 

723 Light Duty Trucks 2 (T2) 8.06 7.64 4.29 67.57 0.21 3.82 3.74 1.54 3.17 

724 Medium Duty Trucks (T3) 6 5.7 3.04 44.47 0.16 2.43 2.38 0.98 1.95 

732 Light Heavy Duty Gas Trucks 1 (T4) 1 0.98 0.62 2.46 0.02 0.23 0.22 0.09 0.12 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.13 0.12 0.11 0.4 0 0.04 0.04 0.02 0.02 

734 Medium Heavy Duty Gas Trucks 
(T6) 

0.27 0.25 0.23 1.87 0.01 0.14 0.14 0.06 0.05 

736 Heavy Heavy Duty Gas Trucks 
((HHD) 

0 0 0.02 0.24 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 
(T4) 

0.13 0.12 1.37 0.62 0.01 0.26 0.26 0.12 0.58 

743 Light Heavy Duty Diesel Trucks 2 
(T5) 

0.05 0.05 0.53 0.24 0 0.12 0.12 0.06 0.23 

744 Medium Heavy Duty Diesel Truck 
(T6) 

0.07 0.06 6.39 0.75 0.05 1.09 1.07 0.46 1.66 

746 Heavy Heavy Duty Diesel Trucks 
(HHD) 

2.16 0.81 16.96 13.87 0.16 1.54 1.53 0.65 3.22 

750 Motorcycles (MCY) 9.36 8.12 2.38 41.12 0 0.04 0.04 0.02 0.02 

760 Diesel Urban Buses (UB) 2.67 0.04 0.23 20.34 0 0.06 0.06 0.02 0.65 

762 Gas Urban Buses (UB) 0 0 0.02 0.04 0 0.01 0.01 0 0 

771 Gas School Buses (SB) 0.08 0.06 0.05 0.53 0 0.12 0.11 0.05 0 

772 Diesel School Buses (SB) 0.02 0.02 1.19 0.12 0 0.18 0.18 0.08 0.04 

777 Gas Other Buses (OB) 0.08 0.08 0.08 0.49 0 0.03 0.03 0.01 0.02 

778 Motor Coaches 0.01 0.01 0.18 0.1 0 0.02 0.02 0.01 0.04 

779 Diesel Other Buses (OB) 0 0 0.39 0.03 0 0.04 0.04 0.02 0.08 

780 Motor Homes (MH) 0.02 0.02 0.44 0.13 0.01 0.08 0.08 0.04 0.03 

 Total On-Road Motor Vehicles 47.37 40.47 48.41 367.33 1.22 22.88 22.47 9.28 22.18 

           

Other Mobile Sources          

810 Aircraft 4.05 3.9 25.45 38.75 2.01 0.82 0.8 0.72 0 

820 Trains 0.85 0.72 17.78 4.54 0.03 0.38 0.38 0.35 0.01 

833 Ocean Going Vessels 11.41 9.76 32.84 4.9 2.37 0.78 0.78 0.72 0.03 

835 Commercial Harbor Crafts 0.37 0.31 5.67 1.17 0 0.24 0.24 0.23 0 

840 Recreational Boats 10.1 9.42 2.65 53.28 0 0.6 0.54 0.41 0.01 

850 Off-Road Recreational Vehicles 0.81 0.79 0.05 2.46 0 0.01 0.01 0.01 0 

860 Off-Road Equipment 28.99 26.6 23.07 449.6 0.08 1.34 1.28 1.1 0.07 

861 Off-Road Equipment (PERP) 0.59 0.49 3.51 5.52 0.02 0.09 0.09 0.08 0.02 

870 Farm Equipment 0.15 0.14 0.32 2.54 0 0.03 0.03 0.02 0 

890 Fuel Storage and Handling 3.91 3.91 0 0 0 0 0 0 0 

 Total Other Mobile Sources 61.23 56.04 111.34 562.75 4.5 4.28 4.14 3.62 0.13 

           

Total Stationary and Area Sources 1155.72 239.36 47.31 132.29 8.97 264.90 143.84 46.67 58.15 
Total On-Road Vehicles 47.37 40.47 48.41 367.33 1.22 22.88 22.47 9.28 22.18 

Total Other Mobile 61.23 56.04 111.34 562.75 4.5 4.28 4.14 3.62 0.13 

Total  1264.32 335.86 207.06 1062.37 14.69 292.07 170.45 59.58 80.47 

 

 



Attachment A 

2032 Annual Average Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 2.18 0.25 2.47 3.57 0.21 0.43 0.43 0.42 0.53 

20 Cogeneration 0.04 0.02 0.02 0.11 0 0.02 0.01 0.01 0.17 

30 Oil and Gas Production (combustion) 1.54 0.18 0.96 0.8 0.01 0.11 0.11 0.11 0.26 

40 Petroleum Refining (Combustion) 6.55 1.38 4.14 5.17 3.14 1.8 1.8 1.79 1.54 

50 Manufacturing and Industrial 4.05 0.9 7.55 44.48 1.82 1.39 1.31 1.28 2.17 

52 Food and Agricultural Processing 0.09 0.04 0.39 0.5 0.01 0.05 0.05 0.05 0.06 

60 Service and Commercial 5.1 2.04 11.26 18.59 0.78 1.11 1.1 1.1 2.16 

99 Other (Fuel Combustion) 0.84 0.63 2.41 1.2 0.08 0.47 0.44 0.42 0.28 

 Total Fuel Combustion 20.39 5.45 29.18 74.41 6.06 5.38 5.26 5.18 7.18 

           

Waste Disposal          

110 Sewage Treatment 0.42 0.3 0 0.01 0 0.02 0 0 0.22 

120 Landfills 683.35 9.48 0.39 0.41 0.38 0.21 0.21 0.21 4.31 

130 Incineration 0.21 0.04 1.19 0.27 0.08 0.12 0.06 0.05 0.24 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 74.99 6.03 0.01 0.01 0 0 0 0 1.68 

 Total Waste Disposal 758.97 15.84 1.59 0.69 0.46 0.36 0.28 0.26 6.46 

           

Cleaning and Surface Coatings          

210 Laundering 3.72 0.16 0 0 0 0 0 0 0 

220 Degreasing 69.55 13.35 0 0 0 0.02 0.02 0.02 0.01 

230 Coatings and Related Processes 20.12 19.68 0 0 0 1.66 1.6 1.54 0.1 

240 Printing 0.78 0.78 0 0 0 0 0 0 0.04 

250 Adhesives and Sealants 5.26 4.65 0 0 0 0.02 0.02 0.02 0 

299 Other (Cleaning and Surface Coatings) 0.65 0.65 0.04 0.11 0.01 0.01 0.01 0 0 

 Total Cleaning and Surface Coatings 100.08 39.27 0.04 0.12 0.01 1.72 1.65 1.59 0.16 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 8.74 4 0.01 0.03 0.11 0.04 0.03 0.02 0 

320 Petroleum Refining 6.35 4.43 0.57 2.39 1.43 1.87 1.25 0.88 0.07 

330 Petroleum Marketing 47.26 10.22 0.02 0.18 0 0 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0.04 0.04 0.01 0.01 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

62.39 18.68 0.61 2.61 1.53 1.92 1.28 0.91 0.07 

           

Industrial Processes          

410 Chemical 4.43 4.31 0.07 0.12 0.09 0.47 0.41 0.39 0.01 

420 Food and Agriculture 0.59 0.57 0.03 0.01 0.01 0.23 0.12 0.06 0 

430 Mineral Processes 0.39 0.35 0.38 0.31 0.21 8.61 3.68 0.99 0.07 

440 Metal Processes 0.12 0.11 0.29 0.32 0.24 0.44 0.35 0.25 0 

450 Wood and Paper 0.25 0.25 0 0 0 7.71 5.39 3.24 0.01 

460 Glass and Related Products 0 0 0 0 0 0 0 0 0 

470 Electronics 0.02 0.02 0 0 0 0.01 0.01 0 0 

499 Other (Industrial Processes) 5.64 5.09 0.02 0.01 0 1.17 0.77 0.49 8.59 

 Total Industrial Processes 11.45 10.68 0.79 0.76 0.55 18.64 10.72 5.41 8.68 

           

Solvent Evaporation          

510 Consumer Products 157.29 125.02 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 12.04 12.04 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 1.15 1.15 0 0 0 0 0 0 1.16 

540 Asphalt Paving/Roofing 1.2 1.1 0 0 0 0.03 0.03 0.03 0 

 Total Solvent Evaporation 171.67 139.31 0 0 0 0.03 0.03 0.03 1.16 

 

 

 

 

 



Attachment A 

(Continued)  

2032 Annual Average Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 19.5 8.86 14.52 47.35 0.32 7.12 6.77 6.59 0.11 

620 Farming Operations 12.96 1.07 0 0 0 1.43 0.69 0.13 6.11 

630 Construction and Demolition 0 0 0 0 0 51.62 25.26 2.52 0 

640 Paved Road Dust 0 0 0 0 0 133.58 61.07 9.16 0 

645 Unpaved Road Dust 0 0 0 0 0 28.16 16.73 1.67 0 

650 Fugitive Windblown Dust 0 0 0 0 0 2.9 1.48 0.21 0 

660 Fires 0.34 0.29 0.08 3.02 0 0.45 0.44 0.41 0 

670 Waste Burning and Disposal 0.24 0.21 0.09 2.85 0.03 0.33 0.32 0.28 0.03 

690 Cooking 2.97 1.18 0 0 0 12.43 12.43 12.43 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 28.33 

 Total Miscellaneous Processes 36.01 11.61 14.68 53.22 0.35 238.02 125.2 33.41 34.58 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 13.57 12.91 8.11 146.78 0.49 11.33 11.12 4.54 9.27 

722 Light Duty Trucks 1 (T1) 2.94 2.8 1.46 21.69 0.07 1.32 1.29 0.53 1.11 

723 Light Duty Trucks 2 (T2) 7.73 7.35 4.09 66.32 0.2 3.83 3.76 1.54 3.21 

724 Medium Duty Trucks (T3) 5.76 5.48 2.87 43.33 0.16 2.43 2.39 0.98 1.97 

732 Light Heavy Duty Gas Trucks 1 (T4) 0.92 0.9 0.58 2.27 0.02 0.22 0.22 0.09 0.12 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.12 0.11 0.11 0.38 0 0.04 0.04 0.02 0.02 

734 Medium Heavy Duty Gas Trucks 
(T6) 

0.27 0.25 0.21 1.79 0.01 0.14 0.14 0.06 0.05 

736 Heavy Heavy Duty Gas Trucks 
((HHD) 

0 0 0.02 0.24 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 
(T4) 

0.13 0.11 1.2 0.58 0.01 0.26 0.26 0.12 0.58 

743 Light Heavy Duty Diesel Trucks 2 
(T5) 

0.05 0.04 0.48 0.23 0 0.12 0.12 0.06 0.23 

744 Medium Heavy Duty Diesel Truck 
(T6) 

0.07 0.06 6.08 0.74 0.05 1.08 1.06 0.46 1.68 

746 Heavy Heavy Duty Diesel Trucks 
(HHD) 

2.18 0.81 16.34 13.93 0.16 1.56 1.54 0.65 3.28 

750 Motorcycles (MCY) 9.42 8.17 2.39 41.26 0 0.04 0.04 0.02 0.02 

760 Diesel Urban Buses (UB) 2.55 0.04 0.21 19.46 0 0.06 0.06 0.02 0.66 

762 Gas Urban Buses (UB) 0 0 0.02 0.03 0 0.01 0.01 0 0 

771 Gas School Buses (SB) 0.09 0.06 0.05 0.53 0 0.12 0.12 0.05 0 

772 Diesel School Buses (SB) 0.02 0.02 1.1 0.12 0 0.18 0.18 0.08 0.04 

777 Gas Other Buses (OB) 0.08 0.08 0.07 0.47 0 0.03 0.03 0.01 0.02 

778 Motor Coaches 0.01 0.01 0.17 0.11 0 0.02 0.02 0.01 0.05 

779 Diesel Other Buses (OB) 0 0 0.39 0.03 0 0.04 0.04 0.02 0.09 

780 Motor Homes (MH) 0.02 0.02 0.43 0.12 0.01 0.08 0.08 0.04 0.03 

 Total On-Road Motor Vehicles 45.93 39.22 46.37 360.4 1.2 22.93 22.51 9.29 22.43 

           

Other Mobile Sources          

810 Aircraft 4.05 3.9 25.84 38.81 2.02 0.83 0.8 0.72 0 

820 Trains 0.84 0.71 17.74 4.62 0.03 0.37 0.37 0.34 0.01 

833 Ocean Going Vessels 11.46 9.81 33.24 4.97 2.4 0.79 0.79 0.73 0.03 

835 Commercial Harbor Crafts 0.36 0.31 5.64 1.15 0 0.24 0.24 0.22 0 

840 Recreational Boats 9.78 9.12 2.64 53.68 0 0.58 0.52 0.39 0.01 

850 Off-Road Recreational Vehicles 0.77 0.76 0.05 2.49 0 0.01 0.01 0.01 0 

860 Off-Road Equipment 27.14 24.88 22.25 418.78 0.08 1.3 1.25 1.07 0.06 

861 Off-Road Equipment (PERP) 0.59 0.5 3.48 5.62 0.02 0.09 0.09 0.08 0.02 

870 Farm Equipment 0.14 0.13 0.31 2.34 0 0.03 0.02 0.02 0 

890 Fuel Storage and Handling 3.87 3.87 0 0 0 0 0 0 0 

 Total Other Mobile Sources 59.03 53.98 111.18 532.49 4.54 4.23 4.09 3.58 0.13 

           

Total Stationary and Area Sources 1160.97 240.83 46.90 131.82 8.97 266.07 144.42 46.80 58.28 
Total On-Road Vehicles 45.93 39.22 46.37 360.4 1.2 22.93 22.51 9.29 22.43 

Total Other Mobile 59.03 53.98 111.18 532.49 4.54 4.23 4.09 3.58 0.13 

Total  1265.93 334.04 204.45 1024.7 14.72 293.23 171.02 59.66 80.84 

 

 



Attachment A 

2033 Annual Average Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 2.17 0.25 2.46 3.56 0.21 0.43 0.42 0.42 0.53 

20 Cogeneration 0.04 0.02 0.02 0.11 0 0.02 0.01 0.01 0.17 

30 Oil and Gas Production (combustion) 1.57 0.18 0.95 0.81 0.01 0.11 0.11 0.11 0.26 

40 Petroleum Refining (Combustion) 6.55 1.38 4.08 5.17 3.14 1.8 1.8 1.79 1.54 

50 Manufacturing and Industrial 4.02 0.9 7.47 44.16 1.82 1.39 1.31 1.27 2.16 

52 Food and Agricultural Processing 0.09 0.04 0.37 0.5 0.01 0.05 0.05 0.05 0.06 

60 Service and Commercial 5.11 2.05 11.18 18.47 0.79 1.1 1.1 1.09 2.14 

99 Other (Fuel Combustion) 0.84 0.63 2.41 1.2 0.08 0.47 0.44 0.42 0.28 

 Total Fuel Combustion 20.4 5.45 28.94 73.97 6.07 5.37 5.25 5.17 7.14 

           

Waste Disposal          

110 Sewage Treatment 0.42 0.3 0 0.01 0 0.02 0 0 0.23 

120 Landfills 687.14 9.53 0.39 0.41 0.39 0.21 0.21 0.21 4.33 

130 Incineration 0.21 0.04 1.19 0.27 0.08 0.12 0.06 0.05 0.24 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 75.12 6.04 0.01 0.01 0 0 0 0 1.69 

 Total Waste Disposal 762.89 15.91 1.59 0.69 0.46 0.36 0.28 0.26 6.49 

           

Cleaning and Surface Coatings          

210 Laundering 3.74 0.16 0 0 0 0 0 0 0 

220 Degreasing 69.32 13.32 0 0 0 0.02 0.02 0.02 0.01 

230 Coatings and Related Processes 20.17 19.73 0 0 0 1.66 1.6 1.54 0.1 

240 Printing 0.78 0.78 0 0 0 0 0 0 0.04 

250 Adhesives and Sealants 5.25 4.64 0 0 0 0.02 0.02 0.02 0 

299 Other (Cleaning and Surface Coatings) 0.65 0.65 0.04 0.11 0.01 0.01 0.01 0 0 

 Total Cleaning and Surface Coatings 99.91 39.27 0.04 0.12 0.01 1.72 1.65 1.59 0.16 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 8.94 4.09 0.01 0.03 0.11 0.04 0.03 0.02 0 

320 Petroleum Refining 6.35 4.43 0.57 2.39 1.43 1.87 1.25 0.88 0.07 

330 Petroleum Marketing 46.95 10.15 0.02 0.18 0 0 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0.05 0.04 0.01 0.01 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

62.29 18.71 0.61 2.61 1.54 1.92 1.28 0.91 0.07 

           

Industrial Processes          

410 Chemical 4.42 4.29 0.07 0.12 0.09 0.47 0.41 0.39 0.01 

420 Food and Agriculture 0.59 0.57 0.03 0.01 0.01 0.23 0.12 0.06 0 

430 Mineral Processes 0.4 0.35 0.38 0.31 0.21 8.61 3.68 0.99 0.07 

440 Metal Processes 0.12 0.11 0.29 0.32 0.24 0.45 0.35 0.25 0 

450 Wood and Paper 0.25 0.25 0 0 0 7.71 5.4 3.24 0.01 

460 Glass and Related Products 0 0 0 0 0 0 0 0 0 

470 Electronics 0.02 0.02 0 0 0 0.01 0.01 0 0 

499 Other (Industrial Processes) 5.66 5.1 0.02 0.01 0 1.17 0.77 0.49 8.59 

 Total Industrial Processes 11.45 10.69 0.79 0.76 0.55 18.65 10.73 5.42 8.68 

           

Solvent Evaporation          

510 Consumer Products 158.98 126.41 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 12.12 12.12 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 1.15 1.15 0 0 0 0 0 0 1.16 

540 Asphalt Paving/Roofing 1.21 1.11 0 0 0 0.03 0.03 0.03 0 

 Total Solvent Evaporation 173.46 140.8 0 0 0 0.03 0.03 0.03 1.16 

 

 

 

 

 

 

 

 

 



Attachment A 

(Continued)  

2033 Annual Average Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 19.5 8.86 14.29 47.34 0.32 7.12 6.77 6.58 0.11 

620 Farming Operations 12.9 1.07 0 0 0 1.43 0.68 0.13 6.1 

630 Construction and Demolition 0 0 0 0 0 51.96 25.43 2.54 0 

640 Paved Road Dust 0 0 0 0 0 134.2 61.36 9.21 0 

645 Unpaved Road Dust 0 0 0 0 0 28.15 16.73 1.67 0 

650 Fugitive Windblown Dust 0 0 0 0 0 2.88 1.48 0.21 0 

660 Fires 0.34 0.29 0.08 3.02 0 0.45 0.44 0.41 0 

670 Waste Burning and Disposal 0.24 0.21 0.09 2.85 0.03 0.33 0.32 0.28 0.03 

690 Cooking 2.99 1.18 0 0 0 12.5 12.5 12.5 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 28.49 

 Total Miscellaneous Processes 35.97 11.61 14.45 53.21 0.35 239.03 125.71 33.54 34.72 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 13.08 12.47 7.96 144.33 0.49 11.33 11.12 4.53 9.33 

722 Light Duty Trucks 1 (T1) 2.74 2.62 1.36 20.9 0.07 1.32 1.3 0.53 1.12 

723 Light Duty Trucks 2 (T2) 7.4 7.04 3.9 65.07 0.2 3.84 3.76 1.54 3.24 

724 Medium Duty Trucks (T3) 5.52 5.26 2.71 42.28 0.16 2.44 2.39 0.98 1.99 

732 Light Heavy Duty Gas Trucks 1 (T4) 0.83 0.8 0.55 2.17 0.02 0.22 0.21 0.09 0.12 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.11 0.1 0.1 0.37 0 0.04 0.04 0.02 0.02 

734 Medium Heavy Duty Gas Trucks 
(T6) 

0.26 0.24 0.2 1.72 0.01 0.14 0.14 0.06 0.05 

736 Heavy Heavy Duty Gas Trucks 
((HHD) 

0 0 0.02 0.24 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 
(T4) 

0.12 0.11 1.05 0.55 0.01 0.26 0.25 0.11 0.59 

743 Light Heavy Duty Diesel Trucks 2 
(T5) 

0.05 0.04 0.43 0.22 0 0.12 0.12 0.06 0.23 

744 Medium Heavy Duty Diesel Truck 
(T6) 

0.07 0.06 5.78 0.73 0.05 1.08 1.06 0.46 1.71 

746 Heavy Heavy Duty Diesel Trucks 
(HHD) 

2.2 0.81 15.82 13.99 0.15 1.58 1.56 0.66 3.34 

750 Motorcycles (MCY) 9.49 8.23 2.4 41.37 0 0.04 0.04 0.02 0.02 

760 Diesel Urban Buses (UB) 2.43 0.04 0.19 18.5 0 0.06 0.06 0.02 0.66 

762 Gas Urban Buses (UB) 0 0 0.02 0.03 0 0.01 0.01 0 0 

771 Gas School Buses (SB) 0.08 0.07 0.04 0.51 0 0.12 0.12 0.05 0 

772 Diesel School Buses (SB) 0.02 0.01 1.01 0.11 0 0.18 0.18 0.08 0.04 

777 Gas Other Buses (OB) 0.08 0.08 0.07 0.46 0 0.03 0.03 0.01 0.02 

778 Motor Coaches 0.01 0.01 0.16 0.11 0 0.02 0.02 0.01 0.05 

779 Diesel Other Buses (OB) 0 0 0.39 0.03 0 0.04 0.04 0.02 0.09 

780 Motor Homes (MH) 0.02 0.02 0.43 0.11 0.01 0.08 0.08 0.04 0.03 

 Total On-Road Motor Vehicles 44.52 38.01 44.59 353.8 1.18 22.95 22.54 9.28 22.65 

           

Other Mobile Sources          

810 Aircraft 4.05 3.9 26.24 38.88 2.03 0.83 0.8 0.72 0 

820 Trains 0.82 0.69 17.41 4.71 0.03 0.36 0.36 0.33 0.01 

833 Ocean Going Vessels 11.49 9.83 33.62 5.04 2.43 0.8 0.8 0.74 0.03 

835 Commercial Harbor Crafts 0.36 0.3 5.6 1.14 0 0.24 0.24 0.22 0 

840 Recreational Boats 9.46 8.83 2.63 54.07 0 0.56 0.51 0.38 0.01 

850 Off-Road Recreational Vehicles 0.74 0.73 0.05 2.52 0 0.01 0.01 0.01 0 

860 Off-Road Equipment 25.61 23.44 21.33 394.5 0.07 1.26 1.21 1.04 0.06 

861 Off-Road Equipment (PERP) 0.6 0.5 3.43 5.73 0.02 0.08 0.08 0.07 0.02 

870 Farm Equipment 0.13 0.12 0.29 2.17 0 0.02 0.02 0.02 0 

890 Fuel Storage and Handling 3.84 3.84 0 0 0 0 0 0 0 

 Total Other Mobile Sources 57.12 52.18 110.59 508.77 4.58 4.16 4.03 3.53 0.13 

           

Total Stationary and Area Sources 1166.37 242.43 46.42 131.36 8.99 267.07 144.92 46.91 58.41 
Total On-Road Vehicles 44.52 38.01 44.59 353.8 1.18 22.95 22.54 9.28 22.65 

Total Other Mobile 57.12 52.18 110.59 508.77 4.58 4.16 4.03 3.53 0.13 

Total  1268.01 332.63 201.6 993.93 14.75 294.19 171.49 59.73 81.19 

 

 



Attachment A 

2035 Annual Average Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 2.16 0.25 2.44 3.54 0.21 0.42 0.42 0.42 0.52 

20 Cogeneration 0.04 0.02 0.01 0.11 0 0.02 0.01 0.01 0.17 

30 Oil and Gas Production (combustion) 1.62 0.19 0.96 0.83 0.01 0.12 0.12 0.12 0.27 

40 Petroleum Refining (Combustion) 6.55 1.38 3.89 5.17 3.14 1.8 1.8 1.79 1.54 

50 Manufacturing and Industrial 3.98 0.89 7.38 43.5 1.82 1.37 1.29 1.26 2.14 

52 Food and Agricultural Processing 0.09 0.04 0.37 0.49 0.01 0.05 0.05 0.05 0.06 

60 Service and Commercial 5.14 2.06 11.17 18.23 0.79 1.09 1.09 1.09 2.09 

99 Other (Fuel Combustion) 0.84 0.63 2.41 1.19 0.08 0.47 0.44 0.42 0.28 

 Total Fuel Combustion 20.42 5.46 28.63 73.05 6.08 5.35 5.23 5.15 7.07 

           

Waste Disposal          

110 Sewage Treatment 0.42 0.3 0 0.01 0 0.02 0 0 0.23 

120 Landfills 694.5 9.63 0.39 0.42 0.39 0.22 0.21 0.21 4.37 

130 Incineration 0.21 0.04 1.2 0.27 0.08 0.13 0.06 0.05 0.24 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 75.36 6.06 0.01 0.01 0 0 0 0 1.71 

 Total Waste Disposal 770.5 16.03 1.6 0.7 0.47 0.36 0.28 0.26 6.55 

           

Cleaning and Surface Coatings          

210 Laundering 3.79 0.16 0 0 0 0 0 0 0 

220 Degreasing 68.91 13.25 0 0 0 0.02 0.02 0.02 0.01 

230 Coatings and Related Processes 20.27 19.83 0 0 0 1.66 1.6 1.54 0.1 

240 Printing 0.79 0.79 0 0 0 0 0 0 0.04 

250 Adhesives and Sealants 5.23 4.62 0 0 0 0.02 0.02 0.02 0 

299 Other (Cleaning and Surface Coatings) 0.65 0.64 0.04 0.11 0.01 0.01 0.01 0 0 

 Total Cleaning and Surface Coatings 99.63 39.29 0.04 0.11 0.01 1.72 1.65 1.59 0.16 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 9.35 4.27 0.01 0.03 0.11 0.04 0.03 0.02 0 

320 Petroleum Refining 6.35 4.43 0.55 2.39 1.43 1.87 1.25 0.88 0.07 

330 Petroleum Marketing 46.39 10.06 0.02 0.18 0 0 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0.05 0.04 0.01 0.01 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

62.14 18.8 0.59 2.61 1.54 1.92 1.28 0.91 0.07 

           

Industrial Processes          

410 Chemical 4.39 4.27 0.07 0.12 0.09 0.47 0.41 0.38 0.01 

420 Food and Agriculture 0.59 0.57 0.03 0.01 0.01 0.23 0.12 0.06 0 

430 Mineral Processes 0.4 0.35 0.37 0.31 0.21 8.62 3.68 0.99 0.06 

440 Metal Processes 0.13 0.11 0.29 0.32 0.25 0.45 0.36 0.26 0 

450 Wood and Paper 0.25 0.25 0 0 0 7.72 5.4 3.24 0.01 

460 Glass and Related Products 0 0 0 0 0 0 0 0 0 

470 Electronics 0.02 0.02 0 0 0 0.01 0.01 0 0 

499 Other (Industrial Processes) 5.68 5.13 0.02 0.01 0 1.17 0.78 0.49 8.59 

 Total Industrial Processes 11.46 10.69 0.79 0.77 0.55 18.67 10.74 5.43 8.68 

           

Solvent Evaporation          

510 Consumer Products 162.53 129.34 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 12.29 12.29 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 1.16 1.16 0 0 0 0 0 0 1.15 

540 Asphalt Paving/Roofing 1.23 1.13 0 0 0 0.03 0.03 0.03 0 

 Total Solvent Evaporation 177.2 143.91 0 0 0 0.03 0.03 0.03 1.15 

 

 

 

 

 

 

 

 

 



Attachment A 

(Continued)  

2035 Annual Average Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 19.49 8.85 13.86 47.31 0.32 7.11 6.77 6.58 0.11 

620 Farming Operations 12.81 1.06 0 0 0 1.42 0.68 0.13 6.07 

630 Construction and Demolition 0 0 0 0 0 52.66 25.77 2.58 0 

640 Paved Road Dust 0 0 0 0 0 135.41 61.91 9.29 0 

645 Unpaved Road Dust 0 0 0 0 0 28.15 16.73 1.67 0 

650 Fugitive Windblown Dust 0 0 0 0 0 2.85 1.47 0.21 0 

660 Fires 0.34 0.29 0.08 3.02 0 0.45 0.44 0.41 0 

670 Waste Burning and Disposal 0.24 0.21 0.09 2.85 0.03 0.33 0.32 0.28 0.03 

690 Cooking 3.02 1.2 0 0 0 12.64 12.64 12.64 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 28.79 

 Total Miscellaneous Processes 35.9 11.61 14.02 53.18 0.35 241.03 126.72 33.78 35 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 12.2 11.66 7.73 140.22 0.48 11.34 11.13 4.52 9.42 

722 Light Duty Trucks 1 (T1) 2.43 2.33 1.23 19.58 0.07 1.33 1.31 0.53 1.14 

723 Light Duty Trucks 2 (T2) 6.75 6.43 3.58 62.88 0.2 3.85 3.78 1.54 3.28 

724 Medium Duty Trucks (T3) 5.09 4.86 2.49 40.63 0.15 2.44 2.4 0.98 2.01 

732 Light Heavy Duty Gas Trucks 1 (T4) 0.58 0.56 0.49 1.97 0.01 0.21 0.21 0.09 0.12 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.09 0.09 0.09 0.34 0 0.04 0.04 0.02 0.02 

734 Medium Heavy Duty Gas Trucks 
(T6) 

0.25 0.23 0.18 1.58 0.01 0.14 0.13 0.06 0.05 

736 Heavy Heavy Duty Gas Trucks 
((HHD) 

0 0 0.02 0.23 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 
(T4) 

0.12 0.1 0.8 0.49 0.01 0.25 0.25 0.11 0.61 

743 Light Heavy Duty Diesel Trucks 2 
(T5) 

0.05 0.04 0.35 0.2 0 0.12 0.12 0.05 0.24 

744 Medium Heavy Duty Diesel Truck 
(T6) 

0.06 0.06 5.18 0.69 0.05 1.07 1.05 0.46 1.75 

746 Heavy Heavy Duty Diesel Trucks 
(HHD) 

2.25 0.82 14.93 14.09 0.15 1.62 1.6 0.67 3.47 

750 Motorcycles (MCY) 9.61 8.35 2.42 41.63 0 0.04 0.04 0.02 0.02 

760 Diesel Urban Buses (UB) 1.94 0.03 0.15 14.79 0 0.06 0.06 0.02 0.67 

762 Gas Urban Buses (UB) 0 0 0.01 0.03 0 0.01 0.01 0 0 

771 Gas School Buses (SB) 0.08 0.07 0.03 0.49 0 0.12 0.12 0.05 0 

772 Diesel School Buses (SB) 0.01 0.01 0.84 0.11 0 0.18 0.18 0.08 0.04 

777 Gas Other Buses (OB) 0.08 0.08 0.06 0.43 0 0.03 0.03 0.01 0.02 

778 Motor Coaches 0.01 0.01 0.14 0.11 0 0.02 0.02 0.01 0.05 

779 Diesel Other Buses (OB) 0 0 0.39 0.03 0 0.04 0.04 0.02 0.09 

780 Motor Homes (MH) 0.02 0.02 0.41 0.1 0.01 0.08 0.08 0.03 0.03 

 Total On-Road Motor Vehicles 41.64 35.74 41.54 340.63 1.15 23 22.59 9.27 23.03 

           

Other Mobile Sources          

810 Aircraft 4.07 3.91 27.06 39.03 2.07 0.83 0.81 0.72 0 

820 Trains 0.8 0.67 16.94 4.9 0.03 0.35 0.35 0.32 0.02 

833 Ocean Going Vessels 11.59 9.92 34.43 5.19 2.49 0.82 0.82 0.76 0.03 

835 Commercial Harbor Crafts 0.35 0.29 5.53 1.12 0 0.23 0.23 0.22 0 

840 Recreational Boats 8.85 8.26 2.6 54.81 0.01 0.53 0.48 0.36 0.01 

850 Off-Road Recreational Vehicles 0.69 0.68 0.05 2.59 0 0.01 0.01 0.01 0 

860 Off-Road Equipment 22.82 20.79 19.78 352.06 0.07 1.2 1.15 0.98 0.07 

861 Off-Road Equipment (PERP) 0.62 0.52 3.4 5.96 0.02 0.08 0.08 0.07 0.02 

870 Farm Equipment 0.12 0.11 0.26 1.83 0 0.02 0.02 0.02 0 

890 Fuel Storage and Handling 3.81 3.81 0 0 0 0 0 0 0 

 Total Other Mobile Sources 53.72 48.94 110.06 467.49 4.68 4.07 3.94 3.45 0.14 

           

Total Stationary and Area Sources 1177.24 245.8 45.68 130.42 8.99 269.07 145.91 47.15 58.68 
Total On-Road Vehicles 41.64 35.74 41.54 340.63 1.15 23 22.59 9.27 23.03 

Total Other Mobile 53.72 48.94 110.06 467.49 4.68 4.07 3.94 3.45 0.14 

Total  1272.61 330.49 197.27 938.54 14.83 296.14 172.45 59.87 81.85 

 

 



Attachment A 

2036 Annual Average Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 2.19 0.25 2.47 3.59 0.21 0.43 0.43 0.43 0.53 

20 Cogeneration 0.04 0.02 0.02 0.11 0 0.02 0.01 0.01 0.16 

30 Oil and Gas Production (combustion) 1.65 0.19 0.97 0.84 0.01 0.12 0.12 0.12 0.28 

40 Petroleum Refining (Combustion) 6.55 1.38 3.89 5.17 3.14 1.8 1.8 1.79 1.54 

50 Manufacturing and Industrial 3.95 0.89 7.35 43.19 1.82 1.37 1.29 1.25 2.13 

52 Food and Agricultural Processing 0.09 0.04 0.37 0.49 0.01 0.05 0.05 0.05 0.06 

60 Service and Commercial 5.15 2.06 11.17 18.12 0.8 1.09 1.09 1.08 2.08 

99 Other (Fuel Combustion) 0.84 0.63 2.41 1.19 0.08 0.47 0.45 0.42 0.28 

 Total Fuel Combustion 20.46 5.47 28.64 72.69 6.08 5.35 5.23 5.15 7.05 

           

Waste Disposal          

110 Sewage Treatment 0.43 0.3 0 0.01 0 0.02 0 0 0.23 

120 Landfills 697.7 9.68 0.39 0.42 0.39 0.22 0.21 0.21 4.39 

130 Incineration 0.21 0.04 1.2 0.27 0.08 0.13 0.06 0.05 0.24 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 75.46 6.07 0.01 0.01 0 0 0 0 1.71 

 Total Waste Disposal 773.8 16.09 1.61 0.7 0.47 0.36 0.28 0.27 6.57 

           

Cleaning and Surface Coatings          

210 Laundering 3.81 0.16 0 0 0 0 0 0 0 

220 Degreasing 68.71 13.23 0 0 0 0.02 0.02 0.02 0.01 

230 Coatings and Related Processes 20.34 19.89 0 0 0 1.66 1.6 1.54 0.1 

240 Printing 0.79 0.79 0 0 0 0 0 0 0.04 

250 Adhesives and Sealants 5.21 4.61 0 0 0 0.02 0.02 0.02 0 

299 Other (Cleaning and Surface Coatings) 0.65 0.64 0.04 0.11 0.01 0.01 0.01 0 0 

 Total Cleaning and Surface Coatings 99.5 39.31 0.04 0.11 0.01 1.72 1.65 1.59 0.16 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 9.56 4.37 0.01 0.03 0.12 0.04 0.03 0.02 0 

320 Petroleum Refining 6.35 4.43 0.55 2.39 1.43 1.87 1.25 0.88 0.07 

330 Petroleum Marketing 46.15 10.03 0.02 0.18 0 0 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0.05 0.04 0.01 0.01 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

62.1 18.86 0.59 2.61 1.54 1.92 1.28 0.91 0.07 

           

Industrial Processes          

410 Chemical 4.38 4.25 0.07 0.12 0.09 0.47 0.41 0.38 0.01 

420 Food and Agriculture 0.59 0.57 0.03 0.01 0.01 0.23 0.12 0.06 0 

430 Mineral Processes 0.4 0.35 0.37 0.31 0.21 8.62 3.68 0.99 0.06 

440 Metal Processes 0.13 0.11 0.29 0.33 0.25 0.45 0.36 0.26 0 

450 Wood and Paper 0.25 0.25 0 0 0 7.73 5.41 3.25 0.01 

460 Glass and Related Products 0 0 0 0 0 0 0 0 0 

470 Electronics 0.02 0.02 0 0 0 0.01 0.01 0 0 

499 Other (Industrial Processes) 5.7 5.14 0.02 0.01 0 1.18 0.78 0.49 8.59 

 Total Industrial Processes 11.46 10.69 0.79 0.77 0.55 18.68 10.75 5.43 8.68 

           

Solvent Evaporation          

510 Consumer Products 164.36 130.85 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 12.37 12.37 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 1.16 1.16 0 0 0 0 0 0 1.15 

540 Asphalt Paving/Roofing 1.24 1.13 0 0 0 0.03 0.03 0.03 0 

 Total Solvent Evaporation 179.13 145.52 0 0 0 0.03 0.03 0.03 1.15 

 

 

 

 

 

 

 

 

 



Attachment A 

(Continued)  

 

2036 Annual Average Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 19.49 8.85 13.64 47.3 0.32 7.11 6.76 6.58 0.11 

620 Farming Operations 12.76 1.05 0 0 0 1.42 0.68 0.13 6.06 

630 Construction and Demolition 0 0 0 0 0 53.03 25.95 2.59 0 

640 Paved Road Dust 0 0 0 0 0 136.19 62.27 9.34 0 

645 Unpaved Road Dust 0 0 0 0 0 28.15 16.73 1.67 0 

650 Fugitive Windblown Dust 0 0 0 0 0 2.84 1.46 0.21 0 

660 Fires 0.34 0.29 0.08 3.02 0 0.45 0.44 0.41 0 

670 Waste Burning and Disposal 0.24 0.21 0.09 2.85 0.03 0.33 0.32 0.28 0.03 

690 Cooking 3.03 1.2 0 0 0 12.71 12.71 12.71 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 28.93 

 Total Miscellaneous Processes 35.86 11.61 13.81 53.17 0.35 242.23 127.31 33.91 35.13 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 11.82 11.3 7.66 138.75 0.47 11.36 11.15 4.53 9.47 

722 Light Duty Trucks 1 (T1) 2.3 2.21 1.19 19.09 0.07 1.34 1.32 0.54 1.15 

723 Light Duty Trucks 2 (T2) 6.47 6.17 3.45 61.99 0.19 3.86 3.79 1.54 3.3 

724 Medium Duty Trucks (T3) 4.93 4.72 2.41 40.08 0.15 2.45 2.4 0.98 2.03 

732 Light Heavy Duty Gas Trucks 1 (T4) 0.56 0.54 0.46 1.88 0.01 0.21 0.2 0.08 0.12 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.09 0.09 0.09 0.33 0 0.04 0.04 0.02 0.02 

734 Medium Heavy Duty Gas Trucks 
(T6) 

0.24 0.22 0.17 1.51 0.01 0.13 0.13 0.05 0.05 

736 Heavy Heavy Duty Gas Trucks 
((HHD) 

0 0 0.02 0.22 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 
(T4) 

0.11 0.1 0.7 0.46 0.01 0.25 0.25 0.11 0.62 

743 Light Heavy Duty Diesel Trucks 2 
(T5) 

0.04 0.04 0.32 0.19 0 0.12 0.12 0.05 0.24 

744 Medium Heavy Duty Diesel Truck 
(T6) 

0.06 0.06 4.91 0.68 0.05 1.07 1.05 0.45 1.78 

746 Heavy Heavy Duty Diesel Trucks 
(HHD) 

2.27 0.82 14.64 14.14 0.15 1.64 1.62 0.68 3.54 

750 Motorcycles (MCY) 9.69 8.42 2.44 41.83 0 0.04 0.04 0.02 0.02 

760 Diesel Urban Buses (UB) 1.73 0.03 0.14 13.17 0 0.06 0.06 0.02 0.67 

762 Gas Urban Buses (UB) 0 0 0.01 0.02 0 0.01 0.01 0 0 

771 Gas School Buses (SB) 0.08 0.07 0.03 0.49 0 0.12 0.12 0.05 0 

772 Diesel School Buses (SB) 0.01 0.01 0.77 0.11 0 0.18 0.18 0.08 0.04 

777 Gas Other Buses (OB) 0.08 0.07 0.06 0.42 0 0.03 0.03 0.01 0.02 

778 Motor Coaches 0.01 0.01 0.13 0.11 0 0.02 0.02 0.01 0.05 

779 Diesel Other Buses (OB) 0 0 0.38 0.03 0 0.04 0.04 0.02 0.09 

780 Motor Homes (MH) 0.02 0.02 0.4 0.1 0.01 0.08 0.08 0.03 0.03 

 Total On-Road Motor Vehicles 40.53 34.89 40.39 335.62 1.14 23.06 22.65 9.28 23.24 

           

Other Mobile Sources          

810 Aircraft 4.07 3.91 27.44 39.1 2.08 0.83 0.81 0.73 0 

820 Trains 0.75 0.63 16.26 4.99 0.03 0.32 0.32 0.3 0.02 

833 Ocean Going Vessels 11.62 9.94 31.82 5.27 2.52 0.83 0.83 0.77 0.03 

835 Commercial Harbor Crafts 0.34 0.29 5.49 1.1 0 0.23 0.23 0.22 0 

840 Recreational Boats 8.53 7.96 2.6 55.13 0.01 0.51 0.46 0.35 0.01 

850 Off-Road Recreational Vehicles 0.67 0.66 0.05 2.62 0 0.01 0.01 0.01 0 

860 Off-Road Equipment 21.6 19.69 19.21 334.97 0.07 1.17 1.12 0.96 0.04 

861 Off-Road Equipment (PERP) 0.63 0.53 3.42 6.08 0.02 0.07 0.07 0.07 0.02 

870 Farm Equipment 0.11 0.1 0.25 1.68 0 0.02 0.02 0.02 0 

890 Fuel Storage and Handling 3.8 3.8 0 0 0 0 0 0 0 

 Total Other Mobile Sources 52.13 47.51 106.53 450.95 4.73 4.01 3.88 3.4 0.11 

           

Total Stationary and Area Sources 1182.32 247.55 45.48 130.06 9.01 270.29 146.52 47.28 58.81 
Total On-Road Vehicles 40.53 34.89 40.39 335.62 1.14 23.06 22.65 9.28 23.24 

Total Other Mobile 52.13 47.51 106.53 450.95 4.73 4.01 3.88 3.4 0.11 

Total  1274.98 329.95 192.4 916.63 14.88 297.36 173.05 59.98 82.16 

 

 



Attachment A 

2037 Annual Average Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 2.18 0.25 2.46 3.57 0.21 0.43 0.43 0.42 0.53 

20 Cogeneration 0.04 0.02 0.02 0.11 0 0.02 0.01 0.01 0.16 

30 Oil and Gas Production (combustion) 1.68 0.19 0.97 0.85 0.01 0.12 0.12 0.12 0.28 

40 Petroleum Refining (Combustion) 6.55 1.38 3.89 5.17 3.14 1.8 1.8 1.79 1.54 

50 Manufacturing and Industrial 3.93 0.89 7.32 42.87 1.82 1.36 1.28 1.24 2.11 

52 Food and Agricultural Processing 0.09 0.04 0.37 0.49 0.01 0.05 0.05 0.05 0.06 

60 Service and Commercial 5.16 2.07 11.17 18.01 0.8 1.09 1.09 1.08 2.05 

99 Other (Fuel Combustion) 0.84 0.63 2.41 1.19 0.08 0.47 0.45 0.42 0.28 

 Total Fuel Combustion 20.47 5.47 28.6 72.26 6.09 5.34 5.22 5.14 7.02 

           

Waste Disposal          

110 Sewage Treatment 0.43 0.31 0 0.01 0 0.02 0 0 0.23 

120 Landfills 700.89 9.72 0.39 0.42 0.39 0.22 0.21 0.21 4.41 

130 Incineration 0.21 0.04 1.21 0.27 0.08 0.13 0.06 0.05 0.24 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 75.57 6.08 0.01 0.01 0 0 0 0 1.72 

 Total Waste Disposal 777.1 16.14 1.61 0.7 0.47 0.36 0.28 0.27 6.6 

           

Cleaning and Surface Coatings          

210 Laundering 3.83 0.16 0 0 0 0 0 0 0 

220 Degreasing 68.46 13.19 0 0 0 0.02 0.02 0.02 0.01 

230 Coatings and Related Processes 20.39 19.94 0 0 0 1.66 1.6 1.54 0.1 

240 Printing 0.79 0.79 0 0 0 0 0 0 0.04 

250 Adhesives and Sealants 5.2 4.59 0 0 0 0.02 0.02 0.02 0 

299 Other (Cleaning and Surface Coatings) 0.64 0.64 0.04 0.11 0.01 0.01 0.01 0 0 

 Total Cleaning and Surface Coatings 99.3 39.31 0.04 0.11 0.01 1.72 1.65 1.59 0.16 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 9.77 4.46 0.01 0.03 0.12 0.04 0.03 0.02 0 

320 Petroleum Refining 6.35 4.43 0.55 2.39 1.43 1.87 1.25 0.88 0.07 

330 Petroleum Marketing 45.9 10 0.02 0.18 0 0 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0.05 0.04 0.01 0.01 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

62.06 18.93 0.59 2.61 1.55 1.92 1.28 0.91 0.07 

           

Industrial Processes          

410 Chemical 4.36 4.24 0.07 0.11 0.09 0.46 0.4 0.38 0.01 

420 Food and Agriculture 0.59 0.57 0.03 0.01 0.01 0.23 0.12 0.06 0 

430 Mineral Processes 0.4 0.36 0.37 0.31 0.21 8.62 3.68 0.99 0.06 

440 Metal Processes 0.13 0.11 0.29 0.33 0.25 0.46 0.36 0.26 0 

450 Wood and Paper 0.25 0.25 0 0 0 7.73 5.41 3.25 0.01 

460 Glass and Related Products 0 0 0 0 0 0 0 0 0 

470 Electronics 0.02 0.02 0 0 0 0.01 0.01 0 0 

499 Other (Industrial Processes) 5.71 5.15 0.02 0.01 0 1.18 0.78 0.5 8.59 

 Total Industrial Processes 11.46 10.69 0.79 0.77 0.55 18.69 10.76 5.44 8.68 

           

Solvent Evaporation          

510 Consumer Products 166.26 132.42 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 12.44 12.44 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 1.16 1.16 0 0 0 0 0 0 1.14 

540 Asphalt Paving/Roofing 1.24 1.14 0 0 0 0.03 0.03 0.03 0 

 Total Solvent Evaporation 181.11 147.17 0 0 0 0.03 0.03 0.03 1.14 

 

 

 

 

 



Attachment A 

(Continued)  

2037 Annual Average Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 19.49 8.85 13.43 47.29 0.32 7.11 6.76 6.57 0.11 

620 Farming Operations 12.71 1.05 0 0 0 1.41 0.68 0.13 6.05 

630 Construction and Demolition 0 0 0 0 0 53.37 26.12 2.61 0 

640 Paved Road Dust 0 0 0 0 0 136.93 62.61 9.39 0 

645 Unpaved Road Dust 0 0 0 0 0 28.15 16.73 1.67 0 

650 Fugitive Windblown Dust 0 0 0 0 0 2.83 1.45 0.21 0 

660 Fires 0.34 0.29 0.08 3.02 0 0.45 0.44 0.41 0 

670 Waste Burning and Disposal 0.24 0.21 0.09 2.85 0.03 0.33 0.32 0.28 0.03 

690 Cooking 3.05 1.21 0 0 0 12.77 12.77 12.77 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 29.06 

 Total Miscellaneous Processes 35.83 11.61 13.59 53.16 0.35 243.36 127.88 34.04 35.26 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 11.5 11.01 7.63 137.68 0.47 11.38 11.17 4.53 9.51 

722 Light Duty Trucks 1 (T1) 2.2 2.11 1.16 18.73 0.07 1.35 1.33 0.54 1.16 

723 Light Duty Trucks 2 (T2) 6.22 5.94 3.35 61.3 0.19 3.87 3.8 1.54 3.32 

724 Medium Duty Trucks (T3) 4.79 4.59 2.35 39.64 0.15 2.46 2.41 0.98 2.04 

732 Light Heavy Duty Gas Trucks 1 (T4) 0.53 0.51 0.44 1.8 0.01 0.2 0.2 0.08 0.12 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.08 0.08 0.08 0.32 0 0.04 0.04 0.02 0.02 

734 Medium Heavy Duty Gas Trucks (T6) 0.23 0.22 0.16 1.45 0.01 0.13 0.13 0.05 0.05 

736 Heavy Heavy Duty Gas Trucks ((HHD) 0 0 0.02 0.22 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0.11 0.1 0.6 0.44 0.01 0.25 0.24 0.11 0.63 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0.04 0.04 0.29 0.19 0 0.12 0.11 0.05 0.24 

744 Medium Heavy Duty Diesel Truck 
(T6) 

0.06 0.06 4.66 0.66 0.04 1.07 1.05 0.45 1.8 

746 Heavy Heavy Duty Diesel Trucks 
(HHD) 

2.29 0.83 14.4 14.19 0.15 1.67 1.65 0.69 3.6 

750 Motorcycles (MCY) 9.77 8.49 2.45 42.02 0 0.04 0.04 0.02 0.02 

760 Diesel Urban Buses (UB) 1.37 0.02 0.11 10.43 0 0.06 0.06 0.02 0.68 

762 Gas Urban Buses (UB) 0 0 0.01 0.02 0 0.01 0.01 0 0 

771 Gas School Buses (SB) 0.08 0.07 0.03 0.49 0 0.12 0.12 0.05 0 

772 Diesel School Buses (SB) 0.01 0.01 0.71 0.11 0 0.18 0.18 0.08 0.04 

777 Gas Other Buses (OB) 0.08 0.07 0.06 0.4 0 0.03 0.03 0.01 0.02 

778 Motor Coaches 0.01 0.01 0.12 0.11 0 0.02 0.02 0.01 0.05 

779 Diesel Other Buses (OB) 0 0 0.38 0.03 0 0.04 0.04 0.02 0.09 

780 Motor Homes (MH) 0.02 0.01 0.4 0.1 0.01 0.08 0.08 0.03 0.03 

 Total On-Road Motor Vehicles 39.41 34.17 39.4 330.32 1.13 23.12 22.71 9.3 23.43 

           

Other Mobile Sources          

810 Aircraft 4.08 3.91 27.85 39.19 2.09 0.84 0.81 0.73 0 

820 Trains 0.72 0.61 15.5 5.09 0.03 0.31 0.31 0.28 0.02 

833 Ocean Going Vessels 11.65 9.97 30.65 5.35 2.56 0.85 0.85 0.78 0.03 

835 Commercial Harbor Crafts 0.34 0.28 5.45 1.09 0 0.23 0.23 0.21 0 

840 Recreational Boats 8.2 7.66 2.59 55.41 0.01 0.5 0.45 0.34 0.01 

850 Off-Road Recreational Vehicles 0.65 0.63 0.05 2.66 0 0.01 0.01 0.01 0 

860 Off-Road Equipment 20.69 18.74 18.7 320.89 0.07 1.15 1.1 0.94 0.07 

861 Off-Road Equipment (PERP) 0.64 0.54 3.43 6.2 0.02 0.07 0.07 0.07 0.02 

870 Farm Equipment 0.1 0.09 0.23 1.53 0 0.02 0.02 0.02 0 

890 Fuel Storage and Handling 3.81 3.81 0 0 0 0 0 0 0 

 Total Other Mobile Sources 50.88 46.25 104.45 437.41 4.78 3.97 3.84 3.37 0.14 

           

Total Stationary and Area Sources 1187.34 249.33 45.23 129.62 9.01 271.42 147.09 47.41 58.93 
Total On-Road Vehicles 39.41 34.17 39.4 330.32 1.13 23.12 22.71 9.3 23.43 

Total Other Mobile 50.88 46.25 104.45 437.41 4.78 3.97 3.84 3.37 0.14 

Total  1277.63 329.74 189.09 897.34 14.93 298.51 173.63 60.08 82.5 

 

 

 

 



Attachment A 

2018 Annual Average Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 0.09 0.02 0.52 0.13 0.16 0.02 0.02 0.02 0.02 

20 Cogeneration 0 0 0 0 0 0 0 0 0 

30 Oil and Gas Production (combustion) 0 0 0 0 0 0 0 0 0 

40 Petroleum Refining (Combustion) 0 0 0 0 0 0 0 0 0 

50 Manufacturing and Industrial 0.06 0.02 0.10 0.89 0 0.02 0.02 0.02 0 

52 Food and Agricultural Processing 0 0 0 0 0 0 0 0 0 

60 Service and Commercial 0.1 0.05 0.29 0.61 0.01 0.03 0.03 0.03 0.01 

99 Other (Fuel Combustion) 0.01 0.01 0.08 0.02 0 0 0 0 0 

 Total Fuel Combustion 0.27 0.09 1.00 1.65 0.17 0.07 0.07 0.07 0.04 

           

Waste Disposal          

110 Sewage Treatment 0.02 0.01 0 0 0 0 0 0 0 

120 Landfills 0 0 0 0 0 0 0 0 0 

130 Incineration 0 0 0.01 0 0 0 0 0 0 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 0 0 0 0 0 0 0 0 0 

 Total Waste Disposal 0.02 0.01 0.01 0 0 0 0 0 0 

           

Cleaning and Surface Coatings          

210 Laundering 0.1 0 0 0 0 0 0 0 0 

220 Degreasing 1.59 0.27 0 0 0 0 0 0 0 

230 Coatings and Related Processes 1.32 1.27 0 0 0 0.07 0.07 0.06 0 

240 Printing 0.02 0.02 0 0 0 0 0 0 0 

250 Adhesives and Sealants 0.16 0.14 0 0 0 0 0 0 0 

299 Other (Cleaning and Surface Coatings) 0.02 0.02 0 0 0 0 0 0 0 

 Total Cleaning and Surface Coatings 3.22 1.73 0 0 0 0.07 0.07 0.06 0 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 0 0 0 0 0 0 0 0 0 

320 Petroleum Refining 0 0 0 0 0 0 0 0 0 

330 Petroleum Marketing 1.32 0.31 0 0 0 0 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0 0 0 0 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

1.32 0.31 0 0 0 0 0 0 0 

           

Industrial Processes          

410 Chemical 0.12 0.12 0 0 0 0.01 0.01 0.01 0 

420 Food and Agriculture 0.03 0.03 0 0 0 0 0 0 0 

430 Mineral Processes 0.02 0.02 0 0 0 0.22 0.08 0.03 0 

440 Metal Processes 0 0 0 0 0 0 0 0 0 

450 Wood and Paper 0 0 0 0 0 0.23 0.16 0.09 0 

460 Glass and Related Products 0 0 0 0 0 0 0 0 0 

470 Electronics 0 0 0 0 0 0 0 0 0 

499 Other (Industrial Processes) 0.07 0.07 0 0 0 0.03 0.03 0.02 0.02 

 Total Industrial Processes 0.24 0.23 0 0 0 0.49 0.27 0.16 0.02 

           

Solvent Evaporation          

510 Consumer Products 3.84 3.04 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 0.3 0.3 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 0.29 0.29 0 0 0 0 0 0 0.6 

540 Asphalt Paving/Roofing 0.06 0.05 0 0 0 0 0 0 0 

 Total Solvent Evaporation 4.48 3.68 0 0 0 0 0 0 0.6 

 

 

 

 

 

 

 

 

 



 

Attachment A 

(Continued)  

2018 Annual Average Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 0.95 0.43 0.51 2.18 0.01 0.31 0.29 0.28 0 

620 Farming Operations 0.64 0.05 0 0 0 0.92 0.42 0.06 0.25 

630 Construction and Demolition 0 0 0 0 0 22.43 10.98 1.1 0 

640 Paved Road Dust 0 0 0 0 0 10.49 4.79 0.72 0 

645 Unpaved Road Dust 0 0 0 0 0 4.71 2.8 0.28 0 

650 Fugitive Windblown Dust 0 0 0 0 0 1.73 0.92 0.13 0 

660 Fires 0.01 0.01 0 0.08 0 0.01 0.01 0.01 0 

670 Waste Burning and Disposal 0.01 0.01 0 0.08 0 0.01 0.01 0.01 0 

690 Cooking 0.06 0.03 0 0 0 0.26 0.26 0.26 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 0.81 

 RECLAIM   0.11  0     

 Total Miscellaneous Processes 1.67 0.52 0.63 2.34 0.01 40.87 20.48 2.85 1.07 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 0.93 0.86 0.56 7.13 0.02 0.29 0.28 0.12 0.18 

722 Light Duty Trucks 1 (T1) 0.3 0.28 0.21 2.08 0 0.04 0.04 0.02 0.03 

723 Light Duty Trucks 2 (T2) 0.52 0.48 0.49 4.33 0.01 0.11 0.11 0.05 0.07 

724 Medium Duty Trucks (T3) 0.52 0.47 0.5 4.17 0.01 0.1 0.09 0.04 0.06 

732 Light Heavy Duty Gas Trucks 1 (T4) 0.09 0.08 0.07 0.3 0 0.01 0.01 0.01 0.01 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.02 0.02 0.02 0.05 0 0 0 0 0 

734 Medium Heavy Duty Gas Trucks (T6) 0.03 0.02 0.06 0.27 0 0.01 0.01 0 0 

736 Heavy Heavy Duty Gas Trucks ((HHD) 0 0 0 0.02 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0.01 0.01 0.36 0.08 0 0.01 0.01 0.01 0.01 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0 0 0.14 0.03 0 0.01 0 0 0.01 

744 Medium Heavy Duty Diesel Truck (T6) 0.05 0.04 0.99 0.17 0 0.07 0.07 0.05 0.03 

746 Heavy Heavy Duty Diesel Trucks (HHD) 0.27 0.23 6.49 1.47 0.02 0.26 0.26 0.17 0.24 

750 Motorcycles (MCY) 0.33 0.29 0.09 1.87 0 0 0 0 0 

760 Diesel Urban Buses (UB) 0.09 0.01 0.04 0.46 0 0 0 0 0.02 

762 Gas Urban Buses (UB) 0 0 0 0 0 0 0 0 0 

771 Gas School Buses (SB) 0 0 0 0.01 0 0 0 0 0 

772 Diesel School Buses (SB) 0 0 0.09 0 0 0.01 0.01 0 0 

777 Gas Other Buses (OB) 0 0 0.01 0.03 0 0 0 0 0 

778 Motor Coaches 0 0 0.02 0 0 0 0 0 0 

779 Diesel Other Buses (OB) 0 0 0.02 0 0 0 0 0 0 

780 Motor Homes (MH) 0 0 0.03 0.03 0 0 0 0 0 

 Total On-Road Motor Vehicles 3.17 2.8 10.18 22.51 0.07 0.92 0.91 0.46 0.66 

           

Other Mobile Sources          

810 Aircraft 0.1 0.1 0.33 1.23 0.03 0.03 0.03 0.02 0 

820 Trains 0.21 0.18 3.77 0.85 0 0.1 0.1 0.09 0 

833 Ocean Going Vessels 0 0 0 0 0 0 0 0 0 

835 Commercial Harbor Crafts 0 0 0 0 0 0 0 0 0 

840 Recreational Boats 0.54 0.5 0.09 1.5 0 0.03 0.03 0.02 0 

850 Off-Road Recreational Vehicles 0.1 0.1 0 0.21 0 0 0 0 0 

860 Off-Road Equipment 1.75 1.62 2.21 18.65 0 0.14 0.13 0.11 0 

861 Off-Road Equipment (PERP) 0.05 0.04 0.5 0.27 0 0.02 0.02 0.02 0 

870 Farm Equipment 0.11 0.09 0.38 0.73 0 0.02 0.02 0.02 0 

890 Fuel Storage and Handling 0.17 0.17 0 0 0 0 0 0 0 

 Total Other Mobile Sources 3.02 2.8 7.29 23.46 0.04 0.34 0.33 0.29 0.01 

           

Total Stationary and Area Sources 11.22 6.58 1.63 3.99 0.18 41.49 20.89 3.14 1.74 

Total On-Road Vehicles 3.17 2.80 10.18 22.51 0.07 0.92 0.91 0.46 0.66 

Total Other Mobile 3.02 2.80 7.29 23.46 0.04 0.34 0.33 0.29 0.01 

Total  17.41 12.18 19.1 49.96 0.29 42.75 22.12 3.89 2.41 

 

 

 

 



Attachment A 

2022 Annual Average Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 0.1 0.02 0.59 0.14 0.18 0.02 0.02 0.02 0.03 

20 Cogeneration 0 0 0 0 0 0 0 0 0 

30 Oil and Gas Production (combustion) 0 0 0 0 0 0 0 0 0 

40 Petroleum Refining (Combustion) 0 0 0 0 0 0 0 0 0 

50 Manufacturing and Industrial 0.07 0.02 0.11 0.95 0 0.02 0.02 0.02 0 

52 Food and Agricultural Processing 0 0 0 0 0 0 0 0 0 

60 Service and Commercial 0.1 0.05 0.30 0.61 0.01 0.03 0.03 0.03 0.01 

99 Other (Fuel Combustion) 0.01 0.01 0.07 0.02 0 0 0 0 0 

 Total Fuel Combustion 0.29 0.1 1.06 1.73 0.19 0.07 0.07 0.07 0.05 

           

Waste Disposal          

110 Sewage Treatment 0.02 0.01 0 0 0 0 0 0 0 

120 Landfills 0 0 0 0 0 0 0 0 0 

130 Incineration 0 0 0.01 0 0 0 0 0 0 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 0 0 0 0 0 0 0 0 0 

 Total Waste Disposal 0.02 0.02 0.01 0 0 0 0 0 0.01 

           

Cleaning and Surface Coatings          

210 Laundering 0.11 0 0 0 0 0 0 0 0 

220 Degreasing 1.75 0.29 0 0 0 0 0 0 0 

230 Coatings and Related Processes 1.48 1.43 0 0 0 0.08 0.08 0.07 0 

240 Printing 0.03 0.03 0 0 0 0 0 0 0 

250 Adhesives and Sealants 0.16 0.14 0 0 0 0 0 0 0 

299 Other (Cleaning and Surface Coatings) 0.03 0.03 0 0 0 0 0 0 0 

 Total Cleaning and Surface Coatings 3.56 1.92 0 0 0 0.08 0.08 0.07 0 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 0 0 0 0 0 0 0 0 0 

320 Petroleum Refining 0 0 0 0 0 0 0 0 0 

330 Petroleum Marketing 1.38 0.3 0 0 0 0 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0 0 0 0 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

1.38 0.3 0 0 0 0 0 0 0 

           

Industrial Processes          

410 Chemical 0.14 0.14 0 0 0 0.01 0.01 0.01 0 

420 Food and Agriculture 0.03 0.03 0 0 0 0 0 0 0 

430 Mineral Processes 0.02 0.02 0 0 0 0.24 0.09 0.03 0 

440 Metal Processes 0 0 0 0 0 0 0 0 0 

450 Wood and Paper 0 0 0 0 0 0.27 0.19 0.11 0 

460 Glass and Related Products 0 0 0 0 0 0 0 0 0 

470 Electronics 0 0 0 0 0 0 0 0 0 

499 Other (Industrial Processes) 0.07 0.07 0 0 0 0.03 0.03 0.03 0.02 

 Total Industrial Processes 0.26 0.25 0 0 0 0.55 0.31 0.18 0.02 

           

Solvent Evaporation          

510 Consumer Products 4.04 3.19 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 0.34 0.34 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 0.31 0.31 0 0 0 0 0 0 0.59 

540 Asphalt Paving/Roofing 0.06 0.06 0 0 0 0 0 0 0 

 Total Solvent Evaporation 4.75 3.9 0 0 0 0 0 0 0.59 

 

 

 

 

 



Attachment A 

(Continued)  

2022 Annual Average Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 0.96 0.43 0.54 2.21 0.01 0.32 0.3 0.29 0 

620 Farming Operations 0.64 0.05 0 0 0 0.9 0.41 0.06 0.25 

630 Construction and Demolition 0 0 0 0 0 24.74 12.11 1.21 0 

640 Paved Road Dust 0 0 0 0 0 11 5.03 0.75 0 

645 Unpaved Road Dust 0 0 0 0 0 4.7 2.8 0.28 0 

650 Fugitive Windblown Dust 0 0 0 0 0 1.72 0.92 0.13 0 

660 Fires 0.01 0.01 0 0.08 0 0.01 0.01 0.01 0 

670 Waste Burning and Disposal 0.01 0.01 0 0.09 0 0.01 0.01 0.01 0 

690 Cooking 0.07 0.03 0 0 0 0.28 0.28 0.28 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 0.86 

 RECLAIM   0.24  0     

 Total Miscellaneous Processes 1.69 0.53 0.79 2.37 0.01 43.68 21.86 3.02 1.12 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 0.69 0.65 0.37 5.56 0.02 0.3 0.29 0.12 0.21 

722 Light Duty Trucks 1 (T1) 0.22 0.21 0.13 1.42 0 0.04 0.04 0.02 0.03 

723 Light Duty Trucks 2 (T2) 0.43 0.4 0.31 3.23 0.01 0.12 0.12 0.05 0.09 

724 Medium Duty Trucks (T3) 0.4 0.37 0.3 2.82 0.01 0.09 0.09 0.04 0.07 

732 Light Heavy Duty Gas Trucks 1 (T4) 0.06 0.05 0.05 0.17 0 0.01 0.01 0 0.01 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.01 0.01 0.01 0.03 0 0 0 0 0 

734 Medium Heavy Duty Gas Trucks (T6) 0.02 0.02 0.04 0.19 0 0.01 0.01 0 0 

736 Heavy Heavy Duty Gas Trucks ((HHD) 0 0 0 0 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0.01 0.01 0.21 0.05 0 0.01 0.01 0.01 0.02 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0 0 0.08 0.02 0 0 0 0 0.01 

744 Medium Heavy Duty Diesel Truck (T6) 0.02 0.01 0.54 0.07 0 0.05 0.05 0.03 0.05 

746 Heavy Heavy Duty Diesel Trucks (HHD) 0.17 0.13 4.85 1.48 0.02 0.19 0.19 0.1 0.31 

750 Motorcycles (MCY) 0.35 0.31 0.1 1.86 0 0 0 0 0 

760 Diesel Urban Buses (UB) 0.08 0 0.01 0.59 0 0 0 0 0.02 

762 Gas Urban Buses (UB) 0 0 0 0 0 0 0 0 0 

771 Gas School Buses (SB) 0 0 0 0.01 0 0 0 0 0 

772 Diesel School Buses (SB) 0 0 0.08 0 0 0.01 0.01 0 0 

777 Gas Other Buses (OB) 0 0 0 0.02 0 0 0 0 0 

778 Motor Coaches 0 0 0.01 0 0 0 0 0 0 

779 Diesel Other Buses (OB) 0 0 0.01 0 0 0 0 0 0 

780 Motor Homes (MH) 0 0 0.02 0.01 0 0 0 0 0 

 Total On-Road Motor Vehicles 2.47 2.19 7.14 17.56 0.06 0.85 0.84 0.38 0.81 

           

Other Mobile Sources          

810 Aircraft 0.09 0.09 0.39 1.22 0.04 0.03 0.03 0.02 0 

820 Trains 0.21 0.18 4 0.93 0 0.1 0.1 0.09 0 

833 Ocean Going Vessels 0 0 0 0 0 0 0 0 0 

835 Commercial Harbor Crafts 0 0 0 0 0 0 0 0 0 

840 Recreational Boats 0.45 0.42 0.08 1.49 0 0.02 0.02 0.02 0 

850 Off-Road Recreational Vehicles 0.09 0.09 0 0.21 0 0 0 0 0 

860 Off-Road Equipment 1.53 1.43 0.65 19.37 0 0.06 0.06 0.04 0 

861 Off-Road Equipment (PERP) 0.04 0.03 0.3 0.26 0 0.01 0.01 0.01 0 

870 Farm Equipment 0.08 0.07 0.3 0.71 0 0.02 0.02 0.02 0 

890 Fuel Storage and Handling 0.15 0.15 0 0 0 0 0 0 0 

 Total Other Mobile Sources 2.65 2.46 5.73 24.2 0.04 0.24 0.23 0.2 0.01 

           

Total Stationary and Area Sources 11.94 7.01 1.86 4.11 0.20 44.38 22.32 3.35 1.79 

Total On-Road Vehicles 2.47 2.19 7.14 17.56 0.06 0.85 0.84 0.38 0.81 

Total Other Mobile 2.65 2.46 5.73 24.20 0.04 0.24 0.23 0.20 0.01 

Total  17.05 11.67 14.73 45.86 0.31 45.47 23.38 3.92 2.61 

 

 

 

 



Attachment A 

2023 Annual Average Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 0.10 0.02 0.57 0.14 0.17 0.02 0.02 0.02 0.03 

20 Cogeneration 0 0 0 0 0 0 0 0 0 

30 Oil and Gas Production (combustion) 0 0 0 0 0 0 0 0 0 

40 Petroleum Refining (Combustion) 0 0 0 0 0 0 0 0 0 

50 Manufacturing and Industrial 0.07 0.02 0.11 0.97 0 0.02 0.02 0.02 0 

52 Food and Agricultural Processing 0 0 0 0 0 0 0 0 0 

60 Service and Commercial 0.11 0.05 0.30 0.62 0.01 0.03 0.03 0.03 0.01 

99 Other (Fuel Combustion) 0.01 0.01 0.07 0.02 0 0 0 0 0 

 Total Fuel Combustion 0.29 0.10 1.05 1.74 0.19 0.07 0.07 0.07 0.05 

           

Waste Disposal          

110 Sewage Treatment 0.02 0.01 0 0 0 0 0 0 0 

120 Landfills 0 0 0 0 0 0 0 0 0 

130 Incineration 0 0 0.01 0 0 0 0 0 0 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 0 0 0 0 0 0 0 0 0 

 Total Waste Disposal 0.02 0.02 0.01 0 0 0 0 0 0.01 

           

Cleaning and Surface Coatings          

210 Laundering 0.11 0 0 0 0 0 0 0 0 

220 Degreasing 1.79 0.30 0 0 0 0 0 0 0 

230 Coatings and Related Processes 1.51 1.46 0 0 0 0.08 0.08 0.08 0 

240 Printing 0.03 0.03 0 0 0 0 0 0 0 

250 Adhesives and Sealants 0.16 0.14 0 0 0 0 0 0 0 

299 Other (Cleaning and Surface Coatings) 0.03 0.03 0 0 0 0 0 0 0 

 Total Cleaning and Surface Coatings 3.64 1.97 0 0 0 0.08 0.08 0.08 0 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 0 0 0 0 0 0 0 0 0 

320 Petroleum Refining 0 0 0 0 0 0 0 0 0 

330 Petroleum Marketing 1.38 0.29 0 0 0 0 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0 0 0 0 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

1.38 0.29 0 0 0 0 0 0 0 

           

Industrial Processes          

410 Chemical 0.14 0.14 0 0 0 0.01 0.01 0.01 0 

420 Food and Agriculture 0.03 0.03 0 0 0 0 0 0 0 

430 Mineral Processes 0.02 0.02 0 0 0 0.24 0.09 0.03 0 

440 Metal Processes 0 0 0 0 0 0 0 0 0 

450 Wood and Paper 0 0 0 0 0 0.28 0.19 0.12 0 

460 Glass and Related Products 0 0 0 0 0 0 0 0 0 

470 Electronics 0 0 0 0 0 0 0 0 0 

499 Other (Industrial Processes) 0.07 0.07 0 0 0 0.03 0.03 0.03 0.02 

 Total Industrial Processes 0.26 0.26 0 0 0 0.56 0.32 0.19 0.02 

           

Solvent Evaporation          

510 Consumer Products 4.12 3.26 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 0.34 0.34 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 0.31 0.31 0 0 0 0 0 0 0.59 

540 Asphalt Paving/Roofing 0.06 0.06 0 0 0 0 0 0 0 

 Total Solvent Evaporation 4.84 3.98 0 0 0 0 0 0 0.59 

 

 

 

 

 

 

 

 

 



Attachment A 

(Continued)  

 2023 Annual Average Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 0.96 0.43 0.53 2.21 0.01 0.32 0.3 0.29 0 

620 Farming Operations 0.64 0.05 0 0 0 0.9 0.41 0.06 0.25 

630 Construction and Demolition 0 0 0 0 0 25.19 12.33 1.23 0 

640 Paved Road Dust 0 0 0 0 0 11.51 5.26 0.79 0 

645 Unpaved Road Dust 0 0 0 0 0 4.7 2.8 0.28 0 

650 Fugitive Windblown Dust 0 0 0 0 0 1.72 0.92 0.13 0 

660 Fires 0.01 0.01 0 0.08 0 0.01 0.01 0.01 0 

670 Waste Burning and Disposal 0.01 0.01 0 0.09 0 0.01 0.01 0.01 0 

690 Cooking 0.07 0.03 0 0 0 0.28 0.28 0.28 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 0.88 

 RECLAIM   0.24  0     

 Total Miscellaneous Processes 1.69 0.53 0.78 2.37 0.01 44.65 22.31 3.08 1.14 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 0.68 0.64 0.35 5.5 0.02 0.31 0.3 0.12 0.23 

722 Light Duty Trucks 1 (T1) 0.21 0.2 0.12 1.35 0 0.04 0.04 0.02 0.03 

723 Light Duty Trucks 2 (T2) 0.42 0.4 0.29 3.17 0.01 0.13 0.12 0.05 0.09 

724 Medium Duty Trucks (T3) 0.39 0.36 0.27 2.68 0.01 0.1 0.09 0.04 0.07 

732 Light Heavy Duty Gas Trucks 1 (T4) 0.05 0.05 0.04 0.15 0 0.01 0.01 0 0.01 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.01 0.01 0.01 0.03 0 0 0 0 0 

734 Medium Heavy Duty Gas Trucks (T6) 0.02 0.02 0.04 0.18 0 0.01 0.01 0 0 

736 Heavy Heavy Duty Gas Trucks ((HHD) 0 0 0 0.01 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0.01 0.01 0.18 0.05 0 0.01 0.01 0 0.02 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0 0 0.07 0.02 0 0 0 0 0.01 

744 Medium Heavy Duty Diesel Truck (T6) 0 0 0.39 0.03 0 0.04 0.04 0.02 0.06 

746 Heavy Heavy Duty Diesel Trucks (HHD) 0.15 0.12 4.07 1.53 0.02 0.19 0.19 0.09 0.33 

750 Motorcycles (MCY) 0.37 0.32 0.1 1.92 0 0 0 0 0 

760 Diesel Urban Buses (UB) 0.08 0 0.01 0.59 0 0 0 0 0.02 

762 Gas Urban Buses (UB) 0 0 0 0 0 0 0 0 0 

771 Gas School Buses (SB) 0 0 0 0.01 0 0 0 0 0 

772 Diesel School Buses (SB) 0 0 0.08 0 0 0.01 0.01 0 0 

777 Gas Other Buses (OB) 0 0 0 0.02 0 0 0 0 0 

778 Motor Coaches 0 0 0.01 0 0 0 0 0 0 

779 Diesel Other Buses (OB) 0 0 0.01 0 0 0 0 0 0 

780 Motor Homes (MH) 0 0 0.02 0.01 0 0 0 0 0 

 Total On-Road Motor Vehicles 2.41 2.14 6.08 17.25 0.06 0.86 0.85 0.37 0.87 

           

Other Mobile Sources          

810 Aircraft 0.09 0.08 0.4 1.21 0.04 0.03 0.03 0.02 0 

820 Trains 0.21 0.18 4.07 0.95 0 0.1 0.1 0.09 0 

833 Ocean Going Vessels 0 0 0 0 0 0 0 0 0 

835 Commercial Harbor Crafts 0 0 0 0 0 0 0 0 0 

840 Recreational Boats 0.43 0.41 0.08 1.5 0 0.02 0.02 0.02 0 

850 Off-Road Recreational Vehicles 0.09 0.09 0 0.22 0 0 0 0 0 

860 Off-Road Equipment 1.53 1.43 0.64 19.71 0 0.06 0.06 0.04 0 

861 Off-Road Equipment (PERP) 0.04 0.03 0.29 0.27 0 0.01 0.01 0.01 0 

870 Farm Equipment 0.08 0.07 0.28 0.71 0 0.02 0.02 0.02 0 

890 Fuel Storage and Handling 0.15 0.15 0 0 0 0 0 0 0 

 Total Other Mobile Sources 2.62 2.43 5.77 24.55 0.04 0.24 0.23 0.2 0.01 

           

Total Stationary and Area Sources 12.12 7.14 1.84 4.12 0.20 45.36 22.78 3.42 1.80 
Total On-Road Vehicles 2.41 2.14 6.08 17.25 0.06 0.86 0.85 0.37 0.87 

Total Other Mobile 2.62 2.43 5.77 24.55 0.04 0.24 0.23 0.2 0.01 

Total  17.15 11.71 13.68 45.93 0.31 46.46 23.86 3.98 2.68 

 

 

 

 

 

 

 



Attachment A 

2024 Annual Average Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 0.1 0.02 0.53 0.13 0.16 0.02 0.02 0.02 0.02 

20 Cogeneration 0 0 0 0 0 0 0 0 0 

30 Oil and Gas Production (combustion) 0 0 0 0 0 0 0 0 0 

40 Petroleum Refining (Combustion) 0 0 0 0 0 0 0 0 0 

50 Manufacturing and Industrial 0.07 0.02 0.11 0.98 0 0.02 0.02 0.02 0 

52 Food and Agricultural Processing 0 0 0 0 0 0 0 0 0 

60 Service and Commercial 0.11 0.05 0.30 0.61 0.01 0.03 0.03 0.03 0.01 

99 Other (Fuel Combustion) 0.01 0.01 0.07 0.02 0 0 0 0 0 

 Total Fuel Combustion 0.28 0.1 1.01 1.75 0.18 0.07 0.07 0.07 0.05 

           

Waste Disposal          

110 Sewage Treatment 0.02 0.01 0 0 0 0 0 0 0 

120 Landfills 0 0 0 0 0 0 0 0 0 

130 Incineration 0 0 0.01 0 0 0 0 0 0 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 0 0 0 0 0 0 0 0 0 

 Total Waste Disposal 0.02 0.02 0.01 0 0 0 0 0 0.01 

           

Cleaning and Surface Coatings          

210 Laundering 0.11 0 0 0 0 0 0 0 0 

220 Degreasing 1.83 0.3 0 0 0 0 0 0 0 

230 Coatings and Related Processes 1.55 1.5 0 0 0 0.08 0.08 0.08 0 

240 Printing 0.03 0.03 0 0 0 0 0 0 0 

250 Adhesives and Sealants 0.16 0.14 0 0 0 0 0 0 0 

299 Other (Cleaning and Surface Coatings) 0.03 0.03 0 0 0 0 0 0 0 

 Total Cleaning and Surface Coatings 3.71 2.01 0 0 0 0.08 0.08 0.08 0 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 0 0 0 0 0 0 0 0 0 

320 Petroleum Refining 0 0 0 0 0 0 0 0 0 

330 Petroleum Marketing 1.38 0.29 0 0 0 0 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0 0 0 0 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

1.38 0.29 0 0 0 0 0 0 0 

           

Industrial Processes          

410 Chemical 0.14 0.14 0 0 0 0.01 0.01 0.01 0 

420 Food and Agriculture 0.03 0.03 0 0 0 0 0 0 0 

430 Mineral Processes 0.02 0.02 0 0 0 0.25 0.09 0.03 0 

440 Metal Processes 0 0 0 0 0 0 0 0 0 

450 Wood and Paper 0 0 0 0 0 0.29 0.2 0.12 0 

460 Glass and Related Products 0 0 0 0 0 0 0 0 0 

470 Electronics 0 0 0 0 0 0 0 0 0 

499 Other (Industrial Processes) 0.07 0.07 0 0 0 0.03 0.03 0.02 0.02 

 Total Industrial Processes 0.27 0.26 0 0 0 0.57 0.33 0.19 0.02 

           

Solvent Evaporation          

510 Consumer Products 4.22 3.34 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 0.35 0.35 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 0.31 0.31 0 0 0 0 0 0 0.59 

540 Asphalt Paving/Roofing 0.06 0.06 0 0 0 0 0 0 0 

 Total Solvent Evaporation 4.95 4.06 0 0 0 0 0 0 0.59 

 

 

 

 

 



Attachment A 

(Continued)  

2024 Annual Average Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 0.96 0.43 0.52 2.21 0.01 0.32 0.3 0.29 0 

620 Farming Operations 0.64 0.05 0 0 0 0.9 0.41 0.06 0.25 

630 Construction and Demolition 0 0 0 0 0 25.66 12.56 1.26 0 

640 Paved Road Dust 0 0 0 0 0 11.52 5.27 0.79 0 

645 Unpaved Road Dust 0 0 0 0 0 4.7 2.8 0.28 0 

650 Fugitive Windblown Dust 0 0 0 0 0 1.71 0.92 0.13 0 

660 Fires 0.01 0.01 0 0.08 0 0.01 0.01 0.01 0 

670 Waste Burning and Disposal 0.01 0.01 0 0.09 0 0.01 0.01 0.01 0 

690 Cooking 0.07 0.03 0 0 0 0.29 0.29 0.29 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 0.89 

 RECLAIM   0.24  0     

 Total Miscellaneous Processes 1.69 0.53 0.77 2.37 0.01 45.12 22.55 3.11 1.15 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 0.63 0.59 0.32 5.13 0.02 0.3 0.3 0.12 0.23 

722 Light Duty Trucks 1 (T1) 0.19 0.18 0.11 1.21 0 0.04 0.04 0.02 0.03 

723 Light Duty Trucks 2 (T2) 0.4 0.38 0.26 2.94 0.01 0.12 0.12 0.05 0.09 

724 Medium Duty Trucks (T3) 0.36 0.34 0.23 2.38 0.01 0.09 0.09 0.04 0.07 

732 Light Heavy Duty Gas Trucks 1 (T4) 0.05 0.05 0.04 0.14 0 0.01 0.01 0 0.01 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.01 0.01 0.01 0.03 0 0 0 0 0 

734 Medium Heavy Duty Gas Trucks (T6) 0.02 0.02 0.04 0.18 0 0.01 0.01 0 0 

736 Heavy Heavy Duty Gas Trucks ((HHD) 0 0 0 0.01 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0.01 0.01 0.16 0.04 0 0.01 0.01 0 0.02 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0 0 0.07 0.02 0 0 0 0 0.01 

744 Medium Heavy Duty Diesel Truck 
(T6) 

0 0 0.35 0.03 0 0.05 0.04 0.02 0.06 

746 Heavy Heavy Duty Diesel Trucks 
(HHD) 

0.16 0.12 3.25 1.58 0.02 0.19 0.19 0.09 0.34 

750 Motorcycles (MCY) 0.36 0.32 0.1 1.87 0 0 0 0 0 

760 Diesel Urban Buses (UB) 0.08 0 0.01 0.58 0 0 0 0 0.02 

762 Gas Urban Buses (UB) 0 0 0 0 0 0 0 0 0 

771 Gas School Buses (SB) 0 0 0 0.01 0 0 0 0 0 

772 Diesel School Buses (SB) 0 0 0.08 0 0 0.01 0.01 0 0 

777 Gas Other Buses (OB) 0 0 0 0.02 0 0 0 0 0 

778 Motor Coaches 0 0 0.01 0 0 0 0 0 0 

779 Diesel Other Buses (OB) 0 0 0.01 0 0 0 0 0 0 

780 Motor Homes (MH) 0 0 0.02 0.01 0 0 0 0 0 

 Total On-Road Motor Vehicles 2.27 2.02 5.06 16.17 0.06 0.85 0.84 0.36 0.89 

           

Other Mobile Sources          

810 Aircraft 0.09 0.08 0.42 1.21 0.04 0.03 0.03 0.02 0 

820 Trains 0.21 0.18 4.12 0.97 0 0.1 0.1 0.09 0 

833 Ocean Going Vessels 0 0 0 0 0 0 0 0 0 

835 Commercial Harbor Crafts 0 0 0 0 0 0 0 0 0 

840 Recreational Boats 0.42 0.39 0.08 1.5 0 0.02 0.02 0.02 0 

850 Off-Road Recreational Vehicles 0.08 0.08 0 0.22 0 0 0 0 0 

860 Off-Road Equipment 1.49 1.39 0.63 19.55 0 0.06 0.05 0.04 0 

861 Off-Road Equipment (PERP) 0.04 0.03 0.28 0.27 0 0.01 0.01 0.01 0 

870 Farm Equipment 0.08 0.07 0.27 0.68 0 0.02 0.02 0.02 0 

890 Fuel Storage and Handling 0.15 0.15 0 0 0 0 0 0 0 

 Total Other Mobile Sources 2.55 2.37 5.81 24.4 0.04 0.23 0.22 0.19 0.01 

           

Total Stationary and Area Sources 12.30 7.27 1.78 4.13 0.19 45.84 23.02 3.45 1.81 
Total On-Road Vehicles 2.27 2.02 5.06 16.17 0.06 0.85 0.84 0.36 0.89 

Total Other Mobile 2.55 2.37 5.81 24.4 0.04 0.23 0.22 0.19 0.01 

Total  17.12 11.66 12.66 44.7 0.29 46.93 24.09 4 2.7 

 

 

 

 



Attachment A 

2025 Annual Average Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 0.1 0.02 0.78 0.13 0.16 0.02 0.02 0.02 0.02 

20 Cogeneration 0 0 0 0 0 0 0 0 0 

30 Oil and Gas Production (combustion) 0 0 0 0 0 0 0 0 0 

40 Petroleum Refining (Combustion) 0 0 0 0 0 0 0 0 0 

50 Manufacturing and Industrial 0.07 0.02 0.11 1 0 0.02 0.02 0.02 0 

52 Food and Agricultural Processing 0 0 0 0 0 0 0 0 0 

60 Service and Commercial 0.11 0.06 0.3 0.61 0.01 0.03 0.03 0.03 0.01 

99 Other (Fuel Combustion) 0.01 0.01 0.07 0.02 0 0 0 0 0 

 Total Fuel Combustion 0.29 0.1 1.27 1.76 0.18 0.07 0.07 0.07 0.05 

           

Waste Disposal          

110 Sewage Treatment 0.02 0.01 0 0 0 0 0 0 0 

120 Landfills 0 0 0 0 0 0 0 0 0 

130 Incineration 0 0 0.01 0 0 0 0 0 0 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 0 0 0 0 0 0 0 0 0 

 Total Waste Disposal 0.02 0.02 0.01 0 0 0 0 0 0.01 

           

Cleaning and Surface Coatings          

210 Laundering 0.11 0 0 0 0 0 0 0 0 

220 Degreasing 1.86 0.31 0 0 0 0 0 0 0 

230 Coatings and Related Processes 1.58 1.53 0 0 0 0.08 0.08 0.08 0 

240 Printing 0.03 0.03 0 0 0 0 0 0 0 

250 Adhesives and Sealants 0.17 0.15 0 0 0 0 0 0 0 

299 Other (Cleaning and Surface Coatings) 0.03 0.03 0 0 0 0 0 0 0 

 Total Cleaning and Surface Coatings 3.79 2.05 0 0 0 0.08 0.08 0.08 0 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 0 0 0 0 0 0 0 0 0 

320 Petroleum Refining 0 0 0 0 0 0 0 0 0 

330 Petroleum Marketing 1.38 0.29 0 0 0 0 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0 0 0 0 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

1.38 0.29 0 0 0 0 0 0 0 

           

Industrial Processes          

410 Chemical 0.14 0.14 0 0 0 0.01 0.01 0.01 0 

420 Food and Agriculture 0.03 0.03 0 0 0 0 0 0 0 

430 Mineral Processes 0.02 0.02 0 0 0 0.25 0.09 0.03 0 

440 Metal Processes 0 0 0 0 0 0 0 0 0 

450 Wood and Paper 0 0 0 0 0 0.29 0.21 0.12 0 

460 Glass and Related Products 0 0 0 0 0 0 0 0 0 

470 Electronics 0 0 0 0 0 0 0 0 0 

499 Other (Industrial Processes) 0.08 0.07 0 0 0 0.03 0.03 0.02 0.02 

 Total Industrial Processes 0.27 0.27 0 0 0 0.59 0.33 0.19 0.02 

           

Solvent Evaporation          

510 Consumer Products 4.3 3.41 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 0.36 0.36 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 0.31 0.31 0 0 0 0 0 0 0.58 

540 Asphalt Paving/Roofing 0.06 0.06 0 0 0 0 0 0 0 

 Total Solvent Evaporation 5.04 4.14 0 0 0 0 0 0 0.58 

 

 

 

 

 

 

 

 



Attachment A 

(Continued)  

2025 Annual Average Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 0.96 0.43 0.5 2.21 0.01 0.32 0.3 0.29 0 

620 Farming Operations 0.64 0.05 0 0 0 0.89 0.41 0.06 0.25 

630 Construction and Demolition 0 0 0 0 0 26.13 12.79 1.28 0 

640 Paved Road Dust 0 0 0 0 0 11.51 5.26 0.79 0 

645 Unpaved Road Dust 0 0 0 0 0 4.7 2.79 0.28 0 

650 Fugitive Windblown Dust 0 0 0 0 0 1.71 0.91 0.13 0 

660 Fires 0.01 0.01 0 0.08 0 0.01 0.01 0.01 0 

670 Waste Burning and Disposal 0.01 0.01 0 0.08 0 0.01 0.01 0.01 0 

690 Cooking 0.07 0.03 0 0 0 0.29 0.29 0.29 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 0.91 

 RECLAIM   0  0     

 Total Miscellaneous Processes 1.69 0.53 0.51 2.37 0.01 45.58 22.78 3.14 1.17 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 0.58 0.55 0.29 4.82 0.02 0.3 0.29 0.12 0.23 

722 Light Duty Trucks 1 (T1) 0.18 0.17 0.1 1.1 0 0.04 0.04 0.02 0.03 

723 Light Duty Trucks 2 (T2) 0.38 0.36 0.23 2.75 0.01 0.12 0.12 0.05 0.09 

724 Medium Duty Trucks (T3) 0.33 0.31 0.2 2.17 0.01 0.09 0.09 0.04 0.07 

732 Light Heavy Duty Gas Trucks 1 (T4) 0.05 0.04 0.04 0.13 0 0.01 0.01 0 0 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.01 0.01 0.01 0.02 0 0 0 0 0 

734 Medium Heavy Duty Gas Trucks (T6) 0.02 0.02 0.03 0.17 0 0.01 0.01 0 0 

736 Heavy Heavy Duty Gas Trucks ((HHD) 0 0 0 0.01 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0.01 0.01 0.14 0.04 0 0.01 0.01 0 0.02 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0 0 0.06 0.02 0 0 0 0 0.01 

744 Medium Heavy Duty Diesel Truck (T6) 0 0 0.33 0.03 0 0.05 0.04 0.02 0.07 

746 Heavy Heavy Duty Diesel Trucks (HHD) 0.16 0.13 2.29 1.63 0.02 0.18 0.18 0.08 0.35 

750 Motorcycles (MCY) 0.36 0.31 0.1 1.84 0 0 0 0 0 

760 Diesel Urban Buses (UB) 0.08 0 0.01 0.58 0 0 0 0 0.02 

762 Gas Urban Buses (UB) 0 0 0 0 0 0 0 0 0 

771 Gas School Buses (SB) 0 0 0 0.01 0 0 0 0 0 

772 Diesel School Buses (SB) 0 0 0.08 0 0 0.01 0.01 0 0 

777 Gas Other Buses (OB) 0 0 0 0.02 0 0 0 0 0 

778 Motor Coaches 0 0 0 0 0 0 0 0 0 

779 Diesel Other Buses (OB) 0 0 0.01 0 0 0 0 0 0 

780 Motor Homes (MH) 0 0 0.02 0.01 0 0 0 0 0 

 Total On-Road Motor Vehicles 2.16 1.92 3.95 15.35 0.06 0.84 0.83 0.35 0.9 

           

Other Mobile Sources          

810 Aircraft 0.09 0.08 0.44 1.21 0.04 0.03 0.03 0.02 0 

820 Trains 0.21 0.17 4.13 0.99 0 0.09 0.09 0.09 0 

833 Ocean Going Vessels 0 0 0 0 0 0 0 0 0 

835 Commercial Harbor Crafts 0 0 0 0 0 0 0 0 0 

840 Recreational Boats 0.4 0.38 0.08 1.5 0 0.02 0.02 0.01 0 

850 Off-Road Recreational Vehicles 0.08 0.08 0 0.22 0 0 0 0 0 

860 Off-Road Equipment 1.4 1.31 0.62 18.97 0 0.06 0.05 0.04 0 

861 Off-Road Equipment (PERP) 0.03 0.03 0.24 0.28 0 0.01 0.01 0.01 0 

870 Farm Equipment 0.07 0.06 0.25 0.65 0 0.02 0.02 0.01 0 

890 Fuel Storage and Handling 0.14 0.14 0 0 0 0 0 0 0 

 Total Other Mobile Sources 2.43 2.25 5.76 23.83 0.04 0.23 0.22 0.19 0.01 

           

Total Stationary and Area Sources 12.47 7.40 1.79 4.14 0.19 46.32 23.27 3.48 1.83 
Total On-Road Vehicles 2.16 1.92 3.95 15.35 0.06 0.84 0.83 0.35 0.9 

Total Other Mobile 2.43 2.25 5.76 23.83 0.04 0.23 0.22 0.19 0.01 

Total  17.06 11.57 11.49 43.32 0.3 47.39 24.31 4.02 2.73 

 

  



 

Attachment A 

2026 Annual Average Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 0.1 0.02 0.78 0.13 0.16 0.02 0.02 0.02 0.02 

20 Cogeneration 0 0 0 0 0 0 0 0 0 

30 Oil and Gas Production (combustion) 0 0 0 0 0 0 0 0 0 

40 Petroleum Refining (Combustion) 0 0 0 0 0 0 0 0 0 

50 Manufacturing and Industrial 0.07 0.02 0.11 1 0 0.02 0.02 0.02 0 

52 Food and Agricultural Processing 0 0 0 0 0 0 0 0 0 

60 Service and Commercial 0.11 0.06 0.3 0.6 0.01 0.03 0.03 0.03 0.02 

99 Other (Fuel Combustion) 0.01 0.01 0.07 0.02 0 0 0 0 0 

 Total Fuel Combustion 0.29 0.1 1.26 1.76 0.18 0.07 0.07 0.07 0.05 

           

Waste Disposal          

110 Sewage Treatment 0.02 0.02 0 0 0 0 0 0 0 

120 Landfills 0 0 0 0 0 0 0 0 0 

130 Incineration 0 0 0.01 0 0 0 0 0 0 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 0 0 0 0 0 0 0 0 0 

 Total Waste Disposal 0.02 0.02 0.01 0 0 0 0 0 0.01 

           

Cleaning and Surface Coatings          

210 Laundering 0.11 0 0 0 0 0 0 0 0 

220 Degreasing 1.88 0.31 0 0 0 0 0 0 0 

230 Coatings and Related Processes 1.6 1.55 0 0 0 0.09 0.08 0.08 0 

240 Printing 0.03 0.03 0 0 0 0 0 0 0 

250 Adhesives and Sealants 0.17 0.15 0 0 0 0 0 0 0 

299 Other (Cleaning and Surface Coatings) 0.03 0.03 0 0 0 0 0 0 0 

 Total Cleaning and Surface Coatings 3.82 2.08 0 0 0 0.09 0.08 0.08 0 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 0 0 0 0 0 0 0 0 0 

320 Petroleum Refining 0 0 0 0 0 0 0 0 0 

330 Petroleum Marketing 1.37 0.29 0 0 0 0 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0 0 0 0 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

1.37 0.29 0 0 0 0 0 0 0 

           

Industrial Processes          

410 Chemical 0.15 0.15 0 0 0 0.01 0.01 0.01 0 

420 Food and Agriculture 0.03 0.03 0 0 0 0 0 0 0 

430 Mineral Processes 0.02 0.02 0 0 0 0.25 0.09 0.03 0 

440 Metal Processes 0 0 0 0 0 0 0 0 0 

450 Wood and Paper 0 0 0 0 0 0.3 0.21 0.13 0 

460 Glass and Related Products 0 0 0 0 0 0 0 0 0 

470 Electronics 0 0 0 0 0 0 0 0 0 

499 Other (Industrial Processes) 0.08 0.08 0 0 0 0.03 0.03 0.02 0.02 

 Total Industrial Processes 0.28 0.27 0 0 0 0.59 0.34 0.2 0.02 

           

Solvent Evaporation          

510 Consumer Products 4.36 3.46 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 0.36 0.36 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 0.31 0.31 0 0 0 0 0 0 0.58 

540 Asphalt Paving/Roofing 0.07 0.06 0 0 0 0 0 0 0 

 Total Solvent Evaporation 5.1 4.19 0 0 0 0 0 0 0.58 

 

 

 

 



 

Attachment A 

(Continued)  

2026 Annual Average Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 0.96 0.43 0.49 2.21 0.01 0.32 0.3 0.29 0 

620 Farming Operations 0.64 0.05 0 0 0 0.89 0.41 0.06 0.25 

630 Construction and Demolition 0 0 0 0 0 26.36 12.9 1.29 0 

640 Paved Road Dust 0 0 0 0 0 12.01 5.49 0.82 0 

645 Unpaved Road Dust 0 0 0 0 0 4.7 2.79 0.28 0 

650 Fugitive Windblown Dust 0 0 0 0 0 1.71 0.91 0.13 0 

660 Fires 0.01 0.01 0 0.08 0 0.01 0.01 0.01 0 

670 Waste Burning and Disposal 0.01 0.01 0 0.08 0 0.01 0.01 0.01 0 

690 Cooking 0.07 0.03 0 0 0 0.3 0.3 0.3 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 0.92 

 Total Miscellaneous Processes 1.69 0.53 0.5 2.37 0.01 46.3 23.12 3.19 1.18 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 0.58 0.56 0.29 4.86 0.02 0.31 0.31 0.13 0.24 

722 Light Duty Trucks 1 (T1) 0.17 0.16 0.09 1.07 0 0.04 0.04 0.02 0.03 

723 Light Duty Trucks 2 (T2) 0.38 0.36 0.22 2.78 0.01 0.13 0.13 0.05 0.1 

724 Medium Duty Trucks (T3) 0.33 0.31 0.19 2.14 0.01 0.1 0.09 0.04 0.07 

732 Light Heavy Duty Gas Trucks 1 (T4) 0.04 0.04 0.03 0.12 0 0.01 0.01 0 0 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.01 0.01 0.01 0.02 0 0 0 0 0 

734 Medium Heavy Duty Gas Trucks (T6) 0.02 0.02 0.03 0.16 0 0.01 0.01 0 0 

736 Heavy Heavy Duty Gas Trucks ((HHD) 0 0 0 0.01 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0.01 0.01 0.13 0.04 0 0.01 0.01 0 0.02 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0 0 0.05 0.01 0 0 0 0 0.01 

744 Medium Heavy Duty Diesel Truck (T6) 0 0 0.32 0.03 0 0.05 0.05 0.02 0.07 

746 Heavy Heavy Duty Diesel Trucks (HHD) 0.16 0.13 2.12 1.66 0.02 0.18 0.18 0.08 0.36 

750 Motorcycles (MCY) 0.38 0.33 0.11 1.92 0 0 0 0 0 

760 Diesel Urban Buses (UB) 0.08 0 0.01 0.58 0 0 0 0 0.02 

762 Gas Urban Buses (UB) 0 0 0 0 0 0 0 0 0 

771 Gas School Buses (SB) 0 0 0 0.01 0 0 0 0 0 

772 Diesel School Buses (SB) 0 0 0.07 0 0 0.01 0.01 0 0 

777 Gas Other Buses (OB) 0 0 0 0.01 0 0 0 0 0 

778 Motor Coaches 0 0 0 0 0 0 0 0 0 

779 Diesel Other Buses (OB) 0 0 0.01 0 0 0 0 0 0 

780 Motor Homes (MH) 0 0 0.02 0.01 0 0 0 0 0 

 Total On-Road Motor Vehicles 2.18 1.94 3.7 15.44 0.06 0.87 0.86 0.36 0.93 

           

Other Mobile Sources          

810 Aircraft 0.09 0.08 0.45 1.21 0.04 0.03 0.03 0.02 0 

820 Trains 0.21 0.18 4.19 1.02 0 0.09 0.09 0.09 0 

833 Ocean Going Vessels 0 0 0 0 0 0 0 0 0 

835 Commercial Harbor Crafts 0 0 0 0 0 0 0 0 0 

840 Recreational Boats 0.38 0.36 0.08 1.51 0 0.02 0.02 0.01 0 

850 Off-Road Recreational Vehicles 0.08 0.08 0 0.22 0 0 0 0 0 

860 Off-Road Equipment 1.29 1.21 0.6 18.31 0 0.06 0.05 0.04 0 

861 Off-Road Equipment (PERP) 0.03 0.03 0.23 0.28 0 0.01 0.01 0.01 0 

870 Farm Equipment 0.07 0.06 0.24 0.63 0 0.02 0.02 0.01 0 

890 Fuel Storage and Handling 0.14 0.14 0 0 0 0 0 0 0 

 Total Other Mobile Sources 2.29 2.13 5.81 23.18 0.05 0.22 0.22 0.19 0.01 

           

Total Stationary and Area Sources 12.57 7.47 1.77 4.13 0.19 47.05 23.61 3.53 1.84 
Total On-Road Vehicles 2.18 1.94 3.7 15.44 0.06 0.87 0.86 0.36 0.93 

Total Other Mobile 2.29 2.13 5.81 23.18 0.05 0.22 0.22 0.19 0.01 

Total  17.04 11.54 11.27 42.75 0.3 48.15 24.68 4.08 2.78 

 

 

 

 



Attachment A 

2027 Annual Average Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 0.09 0.02 0.74 0.13 0.16 0.02 0.02 0.02 0.02 

20 Cogeneration 0 0 0 0 0 0 0 0 0 

30 Oil and Gas Production (combustion) 0 0 0 0 0 0 0 0 0 

40 Petroleum Refining (Combustion) 0 0 0 0 0 0 0 0 0 

50 Manufacturing and Industrial 0.07 0.02 0.11 1 0 0.02 0.02 0.02 0 

52 Food and Agricultural Processing 0 0 0 0 0 0 0 0 0 

60 Service and Commercial 0.11 0.06 0.3 0.59 0.01 0.03 0.03 0.03 0.02 

99 Other (Fuel Combustion) 0.01 0.01 0.07 0.02 0 0 0 0 0 

 Total Fuel Combustion 0.28 0.1 1.22 1.74 0.17 0.07 0.07 0.07 0.05 

           

Waste Disposal          

110 Sewage Treatment 0.02 0.02 0 0 0 0 0 0 0 

120 Landfills 0 0 0 0 0 0 0 0 0 

130 Incineration 0 0 0.01 0 0 0 0 0 0 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 0 0 0 0 0 0 0 0 0 

 Total Waste Disposal 0.02 0.02 0.01 0 0 0 0 0 0.01 

           

Cleaning and Surface Coatings          

210 Laundering 0.12 0 0 0 0 0 0 0 0 

220 Degreasing 1.9 0.32 0 0 0 0 0 0 0 

230 Coatings and Related Processes 1.62 1.57 0 0 0 0.09 0.08 0.08 0 

240 Printing 0.03 0.03 0 0 0 0 0 0 0 

250 Adhesives and Sealants 0.17 0.15 0 0 0 0 0 0 0 

299 Other (Cleaning and Surface Coatings) 0.03 0.03 0 0 0 0 0 0 0 

 Total Cleaning and Surface Coatings 3.87 2.1 0 0 0 0.09 0.08 0.08 0 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 0 0 0 0 0 0 0 0 0 

320 Petroleum Refining 0 0 0 0 0 0 0 0 0 

330 Petroleum Marketing 1.35 0.28 0 0 0 0 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0 0 0 0 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

1.35 0.28 0 0 0 0 0 0 0 

           

Industrial Processes          

410 Chemical 0.15 0.15 0 0 0 0.01 0.01 0.01 0 

420 Food and Agriculture 0.03 0.03 0 0 0 0 0 0 0 

430 Mineral Processes 0.02 0.02 0 0 0 0.25 0.09 0.03 0 

440 Metal Processes 0 0 0 0 0 0 0 0 0 

450 Wood and Paper 0 0 0 0 0 0.31 0.22 0.13 0 

460 Glass and Related Products 0 0 0 0 0 0 0 0 0 

470 Electronics 0 0 0 0 0 0 0 0 0 

499 Other (Industrial Processes) 0.08 0.08 0 0 0 0.03 0.02 0.02 0.02 

 Total Industrial Processes 0.28 0.28 0 0 0 0.6 0.35 0.2 0.02 

           

Solvent Evaporation          

510 Consumer Products 4.42 3.51 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 0.37 0.37 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 0.31 0.31 0 0 0 0 0 0 0.58 

540 Asphalt Paving/Roofing 0.07 0.06 0 0 0 0 0 0 0 

 Total Solvent Evaporation 5.17 4.25 0 0 0 0 0 0 0.58 

 

 

 

 

 



Attachment A 

(Continued)  

2027Annual Average Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 0.96 0.43 0.48 2.2 0.01 0.32 0.3 0.29 0 

620 Farming Operations 0.64 0.05 0 0 0 0.89 0.4 0.06 0.25 

630 Construction and Demolition 0 0 0 0 0 26.63 13.03 1.3 0 

640 Paved Road Dust 0 0 0 0 0 12.18 5.57 0.84 0 

645 Unpaved Road Dust 0 0 0 0 0 4.7 2.79 0.28 0 

650 Fugitive Windblown Dust 0 0 0 0 0 1.71 0.91 0.13 0 

660 Fires 0.01 0.01 0 0.08 0 0.01 0.01 0.01 0 

670 Waste Burning and Disposal 0.01 0.01 0 0.08 0 0.01 0.01 0.01 0 

690 Cooking 0.07 0.03 0 0 0 0.3 0.3 0.3 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 0.94 

 Total Miscellaneous Processes 1.69 0.53 0.49 2.37 0.01 46.74 23.32 3.21 1.2 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 0.56 0.54 0.28 4.74 0.02 0.32 0.31 0.13 0.25 

722 Light Duty Trucks 1 (T1) 0.16 0.15 0.08 1.01 0 0.04 0.04 0.02 0.03 

723 Light Duty Trucks 2 (T2) 0.37 0.36 0.21 2.71 0.01 0.13 0.13 0.05 0.1 

724 Medium Duty Trucks (T3) 0.32 0.3 0.17 2.04 0.01 0.1 0.09 0.04 0.07 

732 Light Heavy Duty Gas Trucks 1 (T4) 0.04 0.04 0.03 0.11 0 0.01 0.01 0 0 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.01 0.01 0.01 0.02 0 0 0 0 0 

734 Medium Heavy Duty Gas Trucks (T6) 0.02 0.02 0.03 0.15 0 0.01 0.01 0 0 

736 Heavy Heavy Duty Gas Trucks ((HHD) 0 0 0 0.01 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0.01 0.01 0.11 0.03 0 0.01 0.01 0 0.02 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0 0 0.05 0.01 0 0 0 0 0.01 

744 Medium Heavy Duty Diesel Truck (T6) 0 0 0.31 0.03 0 0.05 0.05 0.02 0.07 

746 Heavy Heavy Duty Diesel Trucks (HHD) 0.17 0.13 2.02 1.69 0.02 0.19 0.19 0.08 0.37 

750 Motorcycles (MCY) 0.39 0.33 0.11 1.93 0 0 0 0 0 

760 Diesel Urban Buses (UB) 0.07 0 0.01 0.57 0 0 0 0 0.02 

762 Gas Urban Buses (UB) 0 0 0 0 0 0 0 0 0 

771 Gas School Buses (SB) 0 0 0 0.01 0 0 0 0 0 

772 Diesel School Buses (SB) 0 0 0.07 0 0 0.01 0.01 0 0 

777 Gas Other Buses (OB) 0 0 0 0.01 0 0 0 0 0 

778 Motor Coaches 0 0 0 0 0 0 0 0 0 

779 Diesel Other Buses (OB) 0 0 0.01 0 0 0 0 0 0 

780 Motor Homes (MH) 0 0 0.02 0.01 0 0 0 0 0 

 Total On-Road Motor Vehicles 2.13 1.9 3.51 15.09 0.06 0.88 0.87 0.37 0.96 

           

Other Mobile Sources          

810 Aircraft 0.09 0.08 0.47 1.22 0.04 0.03 0.03 0.02 0 

820 Trains 0.21 0.18 4.26 1.04 0 0.1 0.1 0.09 0 

833 Ocean Going Vessels 0 0 0 0 0 0 0 0 0 

835 Commercial Harbor Crafts 0 0 0 0 0 0 0 0 0 

840 Recreational Boats 0.37 0.35 0.08 1.51 0 0.02 0.02 0.01 0 

850 Off-Road Recreational Vehicles 0.07 0.07 0 0.23 0 0 0 0 0 

860 Off-Road Equipment 1.18 1.11 0.59 17.65 0 0.06 0.05 0.04 0 

861 Off-Road Equipment (PERP) 0.03 0.03 0.21 0.29 0 0.01 0.01 0.01 0 

870 Farm Equipment 0.06 0.06 0.22 0.6 0 0.01 0.01 0.01 0 

890 Fuel Storage and Handling 0.14 0.14 0 0 0 0 0 0 0 

 Total Other Mobile Sources 2.16 2.01 5.84 22.52 0.05 0.22 0.21 0.18 0.01 

           

Total Stationary and Area Sources 12.67 7.55 1.71 4.11 0.19 47.5 23.82 3.56 1.85 
Total On-Road Vehicles 2.13 1.9 3.51 15.09 0.06 0.88 0.87 0.37 0.96 

Total Other Mobile 2.16 2.01 5.84 22.52 0.05 0.22 0.21 0.18 0.01 

Total  16.96 11.46 11.07 41.72 0.29 48.6 24.9 4.11 2.81 

 

 

 

 

 



Attachment A 

2029 Annual Average Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 0.08 0.02 0.69 0.12 0.14 0.02 0.02 0.01 0.02 

20 Cogeneration 0 0 0 0 0 0 0 0 0 

30 Oil and Gas Production (combustion) 0 0 0 0 0 0 0 0 0 

40 Petroleum Refining (Combustion) 0 0 0 0 0 0 0 0 0 

50 Manufacturing and Industrial 0.07 0.02 0.11 0.99 0 0.02 0.02 0.02 0 

52 Food and Agricultural Processing 0 0 0 0 0 0 0 0 0 

60 Service and Commercial 0.11 0.06 0.29 0.58 0.01 0.03 0.03 0.03 0.02 

99 Other (Fuel Combustion) 0.01 0.01 0.07 0.02 0 0 0 0 0 

 Total Fuel Combustion 0.28 0.1 1.16 1.71 0.16 0.07 0.07 0.07 0.05 

           

Waste Disposal          

110 Sewage Treatment 0.02 0.02 0 0 0 0 0 0 0 

120 Landfills 0 0 0 0 0 0 0 0 0 

130 Incineration 0 0 0.01 0 0 0 0 0 0 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 0 0 0 0 0 0 0 0 0 

 Total Waste Disposal 0.03 0.02 0.01 0 0 0 0 0 0.01 

           

Cleaning and Surface Coatings          

210 Laundering 0.12 0 0 0 0 0 0 0 0 

220 Degreasing 1.92 0.32 0 0 0 0 0 0 0 

230 Coatings and Related Processes 1.65 1.6 0 0 0 0.09 0.09 0.08 0 

240 Printing 0.04 0.04 0 0 0 0 0 0 0 

250 Adhesives and Sealants 0.17 0.15 0 0 0 0 0 0 0 

299 Other (Cleaning and Surface Coatings) 0.03 0.03 0 0 0 0 0 0 0 

 Total Cleaning and Surface Coatings 3.93 2.14 0 0 0 0.09 0.09 0.08 0 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 0 0 0 0 0 0 0 0 0 

320 Petroleum Refining 0 0 0 0 0 0 0 0 0 

330 Petroleum Marketing 1.33 0.28 0 0 0 0 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0 0 0 0 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

1.33 0.28 0 0 0 0 0 0 0 

           

Industrial Processes          

410 Chemical 0.15 0.15 0 0 0 0.01 0.01 0.01 0 

420 Food and Agriculture 0.03 0.03 0 0 0 0 0 0 0 

430 Mineral Processes 0.02 0.02 0 0 0 0.26 0.09 0.03 0 

440 Metal Processes 0 0 0 0 0 0 0 0 0 

450 Wood and Paper 0 0 0 0 0 0.32 0.22 0.13 0 

460 Glass and Related Products 0 0 0 0 0 0 0 0 0 

470 Electronics 0 0 0 0 0 0 0 0 0 

499 Other (Industrial Processes) 0.08 0.08 0 0 0 0.03 0.02 0.02 0.02 

 Total Industrial Processes 0.29 0.28 0 0 0 0.61 0.35 0.2 0.02 

           

Solvent Evaporation          

510 Consumer Products 4.58 3.64 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 0.38 0.38 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 0.31 0.31 0 0 0 0 0 0 0.58 

540 Asphalt Paving/Roofing 0.07 0.06 0 0 0 0 0 0 0 

 Total Solvent Evaporation 5.34 4.39 0 0 0 0 0 0 0.58 

 

 

 

 

 



Attachment A 

(Continued)  

2029 Annual Average Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 0.96 0.43 0.45 2.2 0.01 0.32 0.3 0.29 0 

620 Farming Operations 0.64 0.05 0 0 0 0.88 0.4 0.06 0.25 

630 Construction and Demolition 0 0 0 0 0 27.1 13.26 1.33 0 

640 Paved Road Dust 0 0 0 0 0 12.5 5.72 0.86 0 

645 Unpaved Road Dust 0 0 0 0 0 4.7 2.79 0.28 0 

650 Fugitive Windblown Dust 0 0 0 0 0 1.7 0.91 0.13 0 

660 Fires 0.01 0.01 0 0.08 0 0.01 0.01 0.01 0 

670 Waste Burning and Disposal 0.01 0.01 0 0.08 0 0.01 0.01 0.01 0 

690 Cooking 0.07 0.03 0 0 0 0.3 0.3 0.3 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 0.97 

 Total Miscellaneous Processes 1.69 0.53 0.46 2.36 0.01 47.53 23.7 3.26 1.22 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 0.53 0.5 0.26 4.54 0.01 0.32 0.32 0.13 0.26 

722 Light Duty Trucks 1 (T1) 0.14 0.14 0.07 0.91 0 0.04 0.04 0.02 0.04 

723 Light Duty Trucks 2 (T2) 0.35 0.34 0.18 2.59 0.01 0.14 0.13 0.05 0.11 

724 Medium Duty Trucks (T3) 0.29 0.28 0.14 1.86 0.01 0.1 0.09 0.04 0.08 

732 Light Heavy Duty Gas Trucks 1 (T4) 0.04 0.04 0.03 0.1 0 0.01 0.01 0 0 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.01 0.01 0.01 0.02 0 0 0 0 0 

734 Medium Heavy Duty Gas Trucks (T6) 0.02 0.02 0.02 0.14 0 0.01 0.01 0.01 0 

736 Heavy Heavy Duty Gas Trucks ((HHD) 0 0 0 0.01 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0.01 0 0.08 0.03 0 0.01 0.01 0 0.02 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0 0 0.04 0.01 0 0 0 0 0.01 

744 Medium Heavy Duty Diesel Truck (T6) 0 0 0.29 0.03 0 0.05 0.05 0.02 0.07 

746 Heavy Heavy Duty Diesel Trucks (HHD) 0.17 0.13 1.79 1.74 0.02 0.19 0.19 0.08 0.38 

750 Motorcycles (MCY) 0.4 0.34 0.11 1.95 0 0 0 0 0 

760 Diesel Urban Buses (UB) 0.07 0 0.01 0.52 0 0 0 0 0.02 

762 Gas Urban Buses (UB) 0 0 0 0 0 0 0 0 0 

771 Gas School Buses (SB) 0 0 0 0.01 0 0 0 0 0 

772 Diesel School Buses (SB) 0 0 0.06 0 0 0.01 0.01 0 0 

777 Gas Other Buses (OB) 0 0 0 0.01 0 0 0 0 0 

778 Motor Coaches 0 0 0 0 0 0 0 0 0 

779 Diesel Other Buses (OB) 0 0 0.01 0 0 0 0 0 0 

780 Motor Homes (MH) 0 0 0.02 0 0 0 0 0 0 

 Total On-Road Motor Vehicles 2.04 1.82 3.11 14.5 0.06 0.9 0.89 0.37 1 

           

Other Mobile Sources          

810 Aircraft 0.09 0.08 0.51 1.22 0.04 0.03 0.03 0.02 0 

820 Trains 0.22 0.18 4.41 1.08 0 0.1 0.1 0.09 0 

833 Ocean Going Vessels 0 0 0 0 0 0 0 0 0 

835 Commercial Harbor Crafts 0 0 0 0 0 0 0 0 0 

840 Recreational Boats 0.34 0.32 0.08 1.53 0 0.02 0.02 0.01 0 

850 Off-Road Recreational Vehicles 0.07 0.06 0.01 0.23 0 0 0 0 0 

860 Off-Road Equipment 1 0.93 0.57 15.88 0 0.05 0.05 0.04 0 

861 Off-Road Equipment (PERP) 0.03 0.03 0.2 0.3 0 0.01 0.01 0 0 

870 Farm Equipment 0.06 0.05 0.2 0.54 0 0.01 0.01 0.01 0 

890 Fuel Storage and Handling 0.14 0.14 0 0 0 0 0 0 0 

 Total Other Mobile Sources 1.94 1.8 5.97 20.79 0.05 0.22 0.21 0.18 0.01 

           

Total Stationary and Area Sources 12.88 7.74 1.64 4.08 0.18 48.3 24.2 3.61 1.88 
Total On-Road Vehicles 2.04 1.82 3.11 14.5 0.06 0.9 0.89 0.37 1 

Total Other Mobile 1.94 1.8 5.97 20.79 0.05 0.22 0.21 0.18 0.01 

Total  16.86 11.35 10.72 39.36 0.28 49.41 25.3 4.17 2.88 

 

 

 

 

 



Attachment A 

2030 Annual Average Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 0.08 0.02 0.65 0.11 0.14 0.01 0.01 0.01 0.02 

20 Cogeneration 0 0 0 0 0 0 0 0 0 

30 Oil and Gas Production (combustion) 0 0 0 0 0 0 0 0 0 

40 Petroleum Refining (Combustion) 0 0 0 0 0 0 0 0 0 

50 Manufacturing and Industrial 0.07 0.02 0.11 0.98 0 0.02 0.02 0.02 0 

52 Food and Agricultural Processing 0 0 0 0 0 0 0 0 0 

60 Service and Commercial 0.11 0.06 0.29 0.57 0.01 0.03 0.03 0.03 0.02 

99 Other (Fuel Combustion) 0.01 0.01 0.07 0.02 0 0 0 0 0 

 Total Fuel Combustion 0.27 0.1 1.13 1.69 0.15 0.07 0.07 0.07 0.05 

           

Waste Disposal          

110 Sewage Treatment 0.02 0.02 0 0 0 0 0 0 0 

120 Landfills 0 0 0 0 0 0 0 0 0 

130 Incineration 0 0 0.01 0 0 0 0 0 0 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 0 0 0 0 0 0 0 0 0 

 Total Waste Disposal 0.03 0.02 0.01 0 0 0 0 0 0.01 

           

Cleaning and Surface Coatings          

210 Laundering 0.12 0 0 0 0 0 0 0 0 

220 Degreasing 1.92 0.32 0 0 0 0 0 0 0 

230 Coatings and Related Processes 1.66 1.61 0 0 0 0.09 0.09 0.08 0 

240 Printing 0.04 0.04 0 0 0 0 0 0 0 

250 Adhesives and Sealants 0.17 0.15 0 0 0 0 0 0 0 

299 Other (Cleaning and Surface Coatings) 0.03 0.03 0 0 0 0 0 0 0 

 Total Cleaning and Surface Coatings 3.93 2.15 0 0 0 0.09 0.09 0.08 0 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 0 0 0 0 0 0 0 0 0 

320 Petroleum Refining 0 0 0 0 0 0 0 0 0 

330 Petroleum Marketing 1.32 0.28 0 0 0 0 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0 0 0 0 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

1.32 0.28 0 0 0 0 0 0 0 

           

Industrial Processes          

410 Chemical 0.15 0.15 0 0 0 0.01 0.01 0.01 0 

420 Food and Agriculture 0.03 0.03 0 0 0 0 0 0 0 

430 Mineral Processes 0.02 0.02 0 0 0 0.26 0.09 0.03 0 

440 Metal Processes 0 0 0 0 0 0 0 0 0 

450 Wood and Paper 0 0 0 0 0 0.32 0.22 0.13 0 

460 Glass and Related Products 0 0 0 0 0 0 0 0 0 

470 Electronics 0 0 0 0 0 0 0 0 0 

499 Other (Industrial Processes) 0.08 0.08 0 0 0 0.02 0.02 0.02 0.02 

 Total Industrial Processes 0.29 0.28 0 0 0 0.61 0.35 0.2 0.02 

           

Solvent Evaporation          

510 Consumer Products 4.68 3.72 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 0.39 0.39 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 0.31 0.31 0 0 0 0 0 0 0.58 

540 Asphalt Paving/Roofing 0.07 0.06 0 0 0 0 0 0 0 

 Total Solvent Evaporation 5.45 4.48 0 0 0 0 0 0 0.58 

 

 

 

  



 

Attachment A 

(Continued)  

2030 Annual Average Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 0.96 0.43 0.44 2.2 0.01 0.31 0.3 0.29 0 

620 Farming Operations 0.64 0.05 0 0 0 0.88 0.4 0.06 0.25 

630 Construction and Demolition 0 0 0 0 0 27.34 13.38 1.34 0 

640 Paved Road Dust 0 0 0 0 0 12.61 5.77 0.87 0 

645 Unpaved Road Dust 0 0 0 0 0 4.7 2.79 0.28 0 

650 Fugitive Windblown Dust 0 0 0 0 0 1.7 0.91 0.13 0 

660 Fires 0.01 0.01 0 0.08 0 0.01 0.01 0.01 0 

670 Waste Burning and Disposal 0.01 0.01 0 0.08 0 0.01 0.01 0.01 0 

690 Cooking 0.08 0.03 0 0 0 0.3 0.3 0.3 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 0.98 

 Total Miscellaneous Processes 1.69 0.53 0.45 2.36 0.01 47.88 23.87 3.28 1.24 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 0.51 0.49 0.25 4.45 0.01 0.32 0.32 0.13 0.26 

722 Light Duty Trucks 1 (T1) 0.13 0.13 0.06 0.86 0 0.04 0.04 0.02 0.04 

723 Light Duty Trucks 2 (T2) 0.34 0.33 0.17 2.53 0.01 0.14 0.13 0.05 0.11 

724 Medium Duty Trucks (T3) 0.28 0.27 0.13 1.79 0.01 0.1 0.09 0.04 0.08 

732 Light Heavy Duty Gas Trucks 1 (T4) 0.04 0.04 0.03 0.1 0 0.01 0.01 0 0 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.01 0.01 0.01 0.02 0 0 0 0 0 

734 Medium Heavy Duty Gas Trucks (T6) 0.02 0.02 0.02 0.14 0 0.01 0.01 0.01 0 

736 Heavy Heavy Duty Gas Trucks ((HHD) 0 0 0 0.01 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0 0 0.07 0.03 0 0.01 0.01 0 0.02 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0 0 0.03 0.01 0 0 0 0 0.01 

744 Medium Heavy Duty Diesel Truck (T6) 0 0 0.27 0.03 0 0.05 0.05 0.02 0.07 

746 Heavy Heavy Duty Diesel Trucks (HHD) 0.17 0.13 1.74 1.76 0.02 0.2 0.19 0.08 0.39 

750 Motorcycles (MCY) 0.4 0.34 0.11 1.96 0 0 0 0 0 

760 Diesel Urban Buses (UB) 0.06 0 0.01 0.47 0 0 0 0 0.02 

762 Gas Urban Buses (UB) 0 0 0 0 0 0 0 0 0 

771 Gas School Buses (SB) 0 0 0 0.01 0 0.01 0 0 0 

772 Diesel School Buses (SB) 0 0 0.06 0 0 0.01 0.01 0 0 

777 Gas Other Buses (OB) 0 0 0 0.01 0 0 0 0 0 

778 Motor Coaches 0 0 0 0 0 0 0 0 0 

779 Diesel Other Buses (OB) 0 0 0.01 0 0 0 0 0 0 

780 Motor Homes (MH) 0 0 0.02 0 0 0 0 0 0 

 Total On-Road Motor Vehicles 1.98 1.77 3 14.18 0.06 0.91 0.89 0.37 1.01 

           

Other Mobile Sources          

810 Aircraft 0.09 0.08 0.52 1.22 0.04 0.03 0.03 0.02 0 

820 Trains 0.22 0.18 4.49 1.11 0 0.1 0.1 0.09 0 

833 Ocean Going Vessels 0 0 0 0 0 0 0 0 0 

835 Commercial Harbor Crafts 0 0 0 0 0 0 0 0 0 

840 Recreational Boats 0.33 0.31 0.08 1.54 0 0.02 0.02 0.01 0 

850 Off-Road Recreational Vehicles 0.06 0.06 0.01 0.23 0 0 0 0 0 

860 Off-Road Equipment 0.93 0.86 0.56 14.87 0 0.05 0.05 0.04 0 

861 Off-Road Equipment (PERP) 0.03 0.03 0.2 0.31 0 0.01 0.01 0 0 

870 Farm Equipment 0.06 0.05 0.19 0.52 0 0.01 0.01 0.01 0 

890 Fuel Storage and Handling 0.14 0.14 0 0 0 0 0 0 0 

 Total Other Mobile Sources 1.85 1.72 6.05 19.79 0.05 0.22 0.21 0.18 0.01 

           

Total Stationary and Area Sources 12.98 7.83 1.58 4.05 0.17 48.65 24.38 3.63 1.89 
Total On-Road Vehicles 1.98 1.77 3 14.18 0.06 0.91 0.89 0.37 1.01 

Total Other Mobile 1.85 1.72 6.05 19.79 0.05 0.22 0.21 0.18 0.01 

Total  16.81 11.32 10.62 38.02 0.27 49.78 25.48 4.19 2.91 

 

 

 

 



Attachment A 

2031 Annual Average Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 0.08 0.02 0.65 0.11 0.14 0.01 0.01 0.01 0.02 

20 Cogeneration 0 0 0 0 0 0 0 0 0 

30 Oil and Gas Production (combustion) 0 0 0 0 0 0 0 0 0 

40 Petroleum Refining (Combustion) 0 0 0 0 0 0 0 0 0 

50 Manufacturing and Industrial 0.07 0.02 0.11 0.98 0 0.02 0.02 0.02 0 

52 Food and Agricultural Processing 0 0 0 0 0 0 0 0 0 

60 Service and Commercial 0.11 0.06 0.29 0.57 0.01 0.03 0.03 0.03 0.02 

99 Other (Fuel Combustion) 0.01 0.01 0.07 0.02 0 0 0 0 0 

 Total Fuel Combustion 0.27 0.1 1.13 1.68 0.15 0.07 0.07 0.07 0.05 

           

Waste Disposal          

110 Sewage Treatment 0.02 0.02 0 0 0 0 0 0 0 

120 Landfills 0 0 0 0 0 0 0 0 0 

130 Incineration 0 0 0.01 0 0 0 0 0 0 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 0 0 0 0 0 0 0 0 0 

 Total Waste Disposal 0.03 0.02 0.01 0 0 0 0 0 0.01 

           

Cleaning and Surface Coatings          

210 Laundering 0.12 0 0 0 0 0 0 0 0 

220 Degreasing 1.93 0.32 0 0 0 0 0 0 0 

230 Coatings and Related Processes 1.68 1.62 0 0 0 0.09 0.09 0.08 0 

240 Printing 0.04 0.04 0 0 0 0 0 0 0 

250 Adhesives and Sealants 0.17 0.15 0 0 0 0 0 0 0 

299 Other (Cleaning and Surface Coatings) 0.03 0.03 0 0 0 0 0 0 0 

 Total Cleaning and Surface Coatings 3.96 2.16 0 0 0 0.09 0.09 0.08 0 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 0 0 0 0 0 0 0 0 0 

320 Petroleum Refining 0 0 0 0 0 0 0 0 0 

330 Petroleum Marketing 1.33 0.28 0 0 0 0 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0 0 0 0 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

1.33 0.28 0 0 0 0 0 0 0 

           

Industrial Processes          

410 Chemical 0.15 0.15 0 0 0 0.01 0.01 0.01 0 

420 Food and Agriculture 0.03 0.03 0 0 0 0 0 0 0 

430 Mineral Processes 0.02 0.02 0 0 0 0.26 0.09 0.03 0 

440 Metal Processes 0 0 0 0 0 0 0 0 0 

450 Wood and Paper 0 0 0 0 0 0.32 0.23 0.14 0 

460 Glass and Related Products 0 0 0 0 0 0 0 0 0 

470 Electronics 0 0 0 0 0 0 0 0 0 

499 Other (Industrial Processes) 0.08 0.08 0 0 0 0.02 0.02 0.02 0.02 

 Total Industrial Processes 0.29 0.28 0 0 0 0.62 0.35 0.2 0.02 

           

Solvent Evaporation          

510 Consumer Products 4.78 3.79 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 0.4 0.4 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 0.31 0.31 0 0 0 0 0 0 0.58 

540 Asphalt Paving/Roofing 0.07 0.06 0 0 0 0 0 0 0 

 Total Solvent Evaporation 5.55 4.56 0 0 0 0 0 0 0.58 

 

 

 

 

 



Attachment A 

(Continued)  

2031 Annual Average Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 0.96 0.43 0.43 2.2 0.01 0.32 0.3 0.29 0 

620 Farming Operations 0.64 0.05 0 0 0 0.88 0.4 0.06 0.25 

630 Construction and Demolition 0 0 0 0 0 27.59 13.5 1.35 0 

640 Paved Road Dust 0 0 0 0 0 12.72 5.81 0.87 0 

645 Unpaved Road Dust 0 0 0 0 0 4.7 2.79 0.28 0 

650 Fugitive Windblown Dust 0 0 0 0 0 1.7 0.91 0.13 0 

660 Fires 0.01 0.01 0 0.08 0 0.01 0.01 0.01 0 

670 Waste Burning and Disposal 0.01 0.01 0 0.08 0 0.01 0.01 0.01 0 

690 Cooking 0.08 0.03 0 0 0 0.31 0.31 0.31 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 1 

 Total Miscellaneous Processes 1.69 0.53 0.44 2.36 0.01 48.23 24.04 3.3 1.25 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 0.49 0.47 0.24 4.37 0.01 0.32 0.32 0.13 0.26 

722 Light Duty Trucks 1 (T1) 0.12 0.12 0.06 0.82 0 0.04 0.04 0.02 0.04 

723 Light Duty Trucks 2 (T2) 0.33 0.32 0.16 2.48 0.01 0.14 0.13 0.06 0.11 

724 Medium Duty Trucks (T3) 0.27 0.26 0.12 1.74 0.01 0.1 0.09 0.04 0.08 

732 Light Heavy Duty Gas Trucks 1 (T4) 0.04 0.04 0.02 0.09 0 0.01 0.01 0 0 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.01 0.01 0.01 0.02 0 0 0 0 0 

734 Medium Heavy Duty Gas Trucks (T6) 0.02 0.02 0.02 0.13 0 0.01 0.01 0.01 0 

736 Heavy Heavy Duty Gas Trucks ((HHD) 0 0 0 0.01 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0 0 0.06 0.02 0 0.01 0.01 0 0.02 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0 0 0.03 0.01 0 0 0 0 0.01 

744 Medium Heavy Duty Diesel Truck (T6) 0 0 0.26 0.03 0 0.05 0.05 0.02 0.07 

746 Heavy Heavy Duty Diesel Trucks (HHD) 0.17 0.13 1.7 1.77 0.02 0.2 0.2 0.09 0.4 

750 Motorcycles (MCY) 0.4 0.35 0.11 1.96 0 0 0 0 0 

760 Diesel Urban Buses (UB) 0.05 0 0 0.39 0 0 0 0 0.02 

762 Gas Urban Buses (UB) 0 0 0 0 0 0 0 0 0 

771 Gas School Buses (SB) 0 0 0 0.01 0 0.01 0.01 0 0 

772 Diesel School Buses (SB) 0 0 0.05 0 0 0.01 0.01 0 0 

777 Gas Other Buses (OB) 0 0 0 0.01 0 0 0 0 0 

778 Motor Coaches 0 0 0 0 0 0 0 0 0 

779 Diesel Other Buses (OB) 0 0 0.01 0 0 0 0 0 0 

780 Motor Homes (MH) 0 0 0.01 0 0 0 0 0 0 

 Total On-Road Motor Vehicles 1.92 1.72 2.89 13.88 0.06 0.91 0.9 0.37 1.03 

           

Other Mobile Sources          

810 Aircraft 0.09 0.08 0.54 1.22 0.04 0.03 0.03 0.02 0 

820 Trains 0.22 0.18 4.5 1.13 0 0.1 0.1 0.09 0 

833 Ocean Going Vessels 0 0 0 0 0 0 0 0 0 

835 Commercial Harbor Crafts 0 0 0 0 0 0 0 0 0 

840 Recreational Boats 0.32 0.3 0.08 1.55 0 0.02 0.02 0.01 0 

850 Off-Road Recreational Vehicles 0.06 0.06 0.01 0.23 0 0 0 0 0 

860 Off-Road Equipment 0.86 0.81 0.55 13.95 0 0.05 0.05 0.04 0 

861 Off-Road Equipment (PERP) 0.03 0.03 0.2 0.31 0 0 0 0 0 

870 Farm Equipment 0.05 0.05 0.18 0.5 0 0.01 0.01 0.01 0 

890 Fuel Storage and Handling 0.14 0.14 0 0 0 0 0 0 0 

 Total Other Mobile Sources 1.77 1.64 6.06 18.89 0.05 0.21 0.21 0.18 0.01 

           

Total Stationary and Area Sources 13.12 7.94 1.57 4.05 0.17 49.01 24.55 3.65 1.91 
Total On-Road Vehicles 1.92 1.72 2.89 13.88 0.06 0.91 0.9 0.37 1.03 

Total Other Mobile 1.77 1.64 6.06 18.89 0.05 0.21 0.21 0.18 0.01 

Total  16.81 11.3 10.53 36.82 0.27 50.13 25.65 4.21 2.94 

 

 

 

 

 



Attachment A 

2032 Annual Average Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 0.08 0.02 0.65 0.11 0.14 0.01 0.01 0.01 0.02 

20 Cogeneration 0 0 0 0 0 0 0 0 0 

30 Oil and Gas Production (combustion) 0 0 0 0 0 0 0 0 0 

40 Petroleum Refining (Combustion) 0 0 0 0 0 0 0 0 0 

50 Manufacturing and Industrial 0.07 0.02 0.11 0.98 0 0.02 0.02 0.02 0 

52 Food and Agricultural Processing 0 0 0 0 0 0 0 0 0 

60 Service and Commercial 0.11 0.06 0.29 0.57 0.01 0.03 0.03 0.03 0.02 

99 Other (Fuel Combustion) 0.01 0.01 0.07 0.02 0 0 0 0 0 

 Total Fuel Combustion 0.27 0.1 1.13 1.68 0.15 0.07 0.07 0.07 0.05 

           

Waste Disposal          

110 Sewage Treatment 0.02 0.02 0 0 0 0 0 0 0 

120 Landfills 0 0 0 0 0 0 0 0 0 

130 Incineration 0 0 0.01 0 0 0 0 0 0 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 0 0 0 0 0 0 0 0 0 

 Total Waste Disposal 0.03 0.02 0.01 0 0 0 0 0 0.01 

           

Cleaning and Surface Coatings          

210 Laundering 0.12 0 0 0 0 0 0 0 0 

220 Degreasing 1.93 0.32 0 0 0 0 0 0 0 

230 Coatings and Related Processes 1.69 1.63 0 0 0 0.09 0.09 0.08 0 

240 Printing 0.04 0.04 0 0 0 0 0 0 0 

250 Adhesives and Sealants 0.17 0.15 0 0 0 0 0 0 0 

299 Other (Cleaning and Surface Coatings) 0.03 0.03 0 0 0 0 0 0 0 

 Total Cleaning and Surface Coatings 3.97 2.17 0 0 0 0.09 0.09 0.08 0 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 0 0 0 0 0 0 0 0 0 

320 Petroleum Refining 0 0 0 0 0 0 0 0 0 

330 Petroleum Marketing 1.33 0.28 0 0 0 0 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0 0 0 0 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

1.33 0.28 0 0 0 0 0 0 0 

           

Industrial Processes          

410 Chemical 0.15 0.15 0 0 0 0.01 0.01 0.01 0 

420 Food and Agriculture 0.03 0.03 0 0 0 0 0 0 0 

430 Mineral Processes 0.02 0.02 0 0 0 0.26 0.09 0.03 0 

440 Metal Processes 0 0 0 0 0 0 0 0 0 

450 Wood and Paper 0 0 0 0 0 0.32 0.23 0.14 0 

460 Glass and Related Products 0 0 0 0 0 0 0 0 0 

470 Electronics 0 0 0 0 0 0 0 0 0 

499 Other (Industrial Processes) 0.08 0.08 0 0 0 0.02 0.02 0.02 0.02 

 Total Industrial Processes 0.29 0.29 0 0 0 0.62 0.36 0.2 0.02 

           

Solvent Evaporation          

510 Consumer Products 4.86 3.86 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 0.4 0.4 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 0.31 0.31 0 0 0 0 0 0 0.57 

540 Asphalt Paving/Roofing 0.07 0.06 0 0 0 0 0 0 0 

 Total Solvent Evaporation 5.64 4.64 0 0 0 0 0 0 0.57 

 

  



 

Attachment A 

(Continued)  

2032 Annual Average Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 0.96 0.43 0.43 2.2 0.01 0.32 0.3 0.29 0 

620 Farming Operations 0.64 0.05 0 0 0 0.88 0.4 0.06 0.25 

630 Construction and Demolition 0 0 0 0 0 27.84 13.62 1.36 0 

640 Paved Road Dust 0 0 0 0 0 12.88 5.89 0.88 0 

645 Unpaved Road Dust 0 0 0 0 0 4.7 2.79 0.28 0 

650 Fugitive Windblown Dust 0 0 0 0 0 1.7 0.91 0.13 0 

660 Fires 0.01 0.01 0 0.08 0 0.01 0.01 0.01 0 

670 Waste Burning and Disposal 0.01 0.01 0 0.08 0 0.01 0.01 0.01 0 

690 Cooking 0.08 0.03 0 0 0 0.31 0.31 0.31 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 1.01 

 Total Miscellaneous Processes 1.69 0.53 0.43 2.37 0.01 48.64 24.24 3.33 1.27 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 0.47 0.46 0.24 4.33 0.01 0.33 0.32 0.13 0.27 

722 Light Duty Trucks 1 (T1) 0.12 0.11 0.05 0.78 0 0.05 0.04 0.02 0.04 

723 Light Duty Trucks 2 (T2) 0.32 0.31 0.16 2.45 0.01 0.14 0.14 0.06 0.12 

724 Medium Duty Trucks (T3) 0.26 0.25 0.12 1.7 0.01 0.1 0.1 0.04 0.08 

732 Light Heavy Duty Gas Trucks 1 (T4) 0.04 0.03 0.02 0.09 0 0.01 0.01 0 0 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.01 0.01 0.01 0.02 0 0 0 0 0 

734 Medium Heavy Duty Gas Trucks (T6) 0.02 0.02 0.02 0.13 0 0.01 0.01 0.01 0 

736 Heavy Heavy Duty Gas Trucks ((HHD) 0 0 0 0.02 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0 0 0.06 0.02 0 0.01 0.01 0 0.02 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0 0 0.03 0.01 0 0 0 0 0.01 

744 Medium Heavy Duty Diesel Truck (T6) 0 0 0.25 0.03 0 0.05 0.05 0.02 0.08 

746 Heavy Heavy Duty Diesel Trucks (HHD) 0.18 0.13 1.67 1.78 0.02 0.2 0.2 0.09 0.4 

750 Motorcycles (MCY) 0.41 0.35 0.11 1.97 0 0 0 0 0 

760 Diesel Urban Buses (UB) 0.05 0 0 0.37 0 0 0 0 0.02 

762 Gas Urban Buses (UB) 0 0 0 0 0 0 0 0 0 

771 Gas School Buses (SB) 0 0 0 0.01 0 0.01 0.01 0 0 

772 Diesel School Buses (SB) 0 0 0.05 0 0 0.01 0.01 0 0 

777 Gas Other Buses (OB) 0 0 0 0.01 0 0 0 0 0 

778 Motor Coaches 0 0 0 0 0 0 0 0 0 

779 Diesel Other Buses (OB) 0 0 0.01 0 0 0 0 0 0 

780 Motor Homes (MH) 0 0 0.01 0 0 0 0 0 0 

 Total On-Road Motor Vehicles 1.88 1.69 2.81 13.74 0.06 0.92 0.91 0.38 1.05 

           

Other Mobile Sources          

810 Aircraft 0.09 0.09 0.55 1.22 0.04 0.03 0.03 0.02 0 

820 Trains 0.21 0.18 4.47 1.16 0 0.09 0.09 0.09 0 

833 Ocean Going Vessels 0 0 0 0 0 0 0 0 0 

835 Commercial Harbor Crafts 0 0 0 0 0 0 0 0 0 

840 Recreational Boats 0.31 0.29 0.08 1.56 0 0.02 0.02 0.01 0 

850 Off-Road Recreational Vehicles 0.06 0.06 0.01 0.24 0 0 0 0 0 

860 Off-Road Equipment 0.81 0.76 0.55 13.12 0 0.05 0.05 0.04 0 

861 Off-Road Equipment (PERP) 0.03 0.03 0.2 0.32 0 0 0 0 0 

870 Farm Equipment 0.05 0.04 0.17 0.47 0 0.01 0.01 0.01 0 

890 Fuel Storage and Handling 0.14 0.14 0 0 0 0 0 0 0 

 Total Other Mobile Sources 1.7 1.57 6.02 18.08 0.05 0.21 0.2 0.18 0.01 

           

Total Stationary and Area Sources 13.22 8.02 1.58 4.05 0.17 49.42 24.75 3.68 1.92 
Total On-Road Vehicles 1.88 1.69 2.81 13.74 0.06 0.92 0.91 0.38 1.05 

Total Other Mobile 1.7 1.57 6.02 18.08 0.05 0.21 0.2 0.18 0.01 

Total  16.8 11.29 10.4 35.87 0.27 50.55 25.86 4.24 2.97 

 

 

 

 



Attachment A 

2033 Annual Average Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 0.08 0.02 0.66 0.11 0.14 0.01 0.01 0.01 0.02 

20 Cogeneration 0 0 0 0 0 0 0 0 0 

30 Oil and Gas Production (combustion) 0 0 0 0 0 0 0 0 0 

40 Petroleum Refining (Combustion) 0 0 0 0 0 0 0 0 0 

50 Manufacturing and Industrial 0.07 0.02 0.11 0.98 0 0.02 0.02 0.02 0 

52 Food and Agricultural Processing 0 0 0 0 0 0 0 0 0 

60 Service and Commercial 0.11 0.06 0.29 0.56 0.01 0.03 0.03 0.03 0.02 

99 Other (Fuel Combustion) 0.01 0.01 0.07 0.02 0 0 0 0 0 

 Total Fuel Combustion 0.27 0.1 1.13 1.67 0.15 0.07 0.07 0.07 0.05 

           

Waste Disposal          

110 Sewage Treatment 0.02 0.02 0 0 0 0 0 0 0 

120 Landfills 0 0 0 0 0 0 0 0 0 

130 Incineration 0 0 0.01 0 0 0 0 0 0 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 0 0 0 0 0 0 0 0 0 

 Total Waste Disposal 0.03 0.02 0.01 0 0 0 0 0 0.01 

           

Cleaning and Surface Coatings          

210 Laundering 0.12 0 0 0 0 0 0 0 0 

220 Degreasing 1.93 0.32 0 0 0 0 0 0 0 

230 Coatings and Related Processes 1.7 1.64 0 0 0 0.09 0.09 0.08 0 

240 Printing 0.04 0.04 0 0 0 0 0 0 0 

250 Adhesives and Sealants 0.17 0.15 0 0 0 0 0 0 0 

299 Other (Cleaning and Surface Coatings) 0.03 0.03 0 0 0 0 0 0 0 

 Total Cleaning and Surface Coatings 3.99 2.19 0 0 0 0.09 0.09 0.08 0 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 0 0 0 0 0 0 0 0 0 

320 Petroleum Refining 0 0 0 0 0 0 0 0 0 

330 Petroleum Marketing 1.33 0.28 0 0 0 0 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0 0 0 0 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

1.33 0.28 0 0 0 0 0 0 0 

           

Industrial Processes          

410 Chemical 0.15 0.15 0 0 0 0.01 0.01 0.01 0 

420 Food and Agriculture 0.04 0.04 0 0 0 0 0 0 0 

430 Mineral Processes 0.02 0.02 0 0 0 0.26 0.09 0.04 0 

440 Metal Processes 0 0 0 0 0 0 0 0 0 

450 Wood and Paper 0 0 0 0 0 0.33 0.23 0.14 0 

460 Glass and Related Products 0 0 0 0 0 0 0 0 0 

470 Electronics 0 0 0 0 0 0 0 0 0 

499 Other (Industrial Processes) 0.08 0.08 0 0 0 0.02 0.02 0.02 0.02 

 Total Industrial Processes 0.29 0.29 0 0 0 0.62 0.36 0.2 0.02 

           

Solvent Evaporation          

510 Consumer Products 4.94 3.92 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 0.41 0.41 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 0.31 0.31 0 0 0 0 0 0 0.57 

540 Asphalt Paving/Roofing 0.07 0.07 0 0 0 0 0 0 0 

 Total Solvent Evaporation 5.73 4.71 0 0 0 0 0 0 0.57 

 

 

 

 

 



Attachment A 

(Continued)  

2033 Annual Average Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 0.96 0.43 0.42 2.21 0.01 0.32 0.3 0.29 0 

620 Farming Operations 0.64 0.05 0 0 0 0.88 0.4 0.06 0.25 

630 Construction and Demolition 0 0 0 0 0 28.08 13.74 1.37 0 

640 Paved Road Dust 0 0 0 0 0 12.88 5.89 0.88 0 

645 Unpaved Road Dust 0 0 0 0 0 4.7 2.79 0.28 0 

650 Fugitive Windblown Dust 0 0 0 0 0 1.7 0.91 0.13 0 

660 Fires 0.01 0.01 0 0.08 0 0.01 0.01 0.01 0 

670 Waste Burning and Disposal 0.01 0.01 0 0.08 0 0.01 0.01 0.01 0 

690 Cooking 0.08 0.03 0 0 0 0.31 0.31 0.31 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 1.03 

 Total Miscellaneous Processes 1.69 0.53 0.43 2.37 0.01 48.88 24.36 3.34 1.29 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 0.45 0.44 0.23 4.22 0.01 0.32 0.32 0.13 0.27 

722 Light Duty Trucks 1 (T1) 0.11 0.1 0.05 0.74 0 0.04 0.04 0.02 0.04 

723 Light Duty Trucks 2 (T2) 0.31 0.29 0.15 2.37 0.01 0.14 0.14 0.06 0.12 

724 Medium Duty Trucks (T3) 0.25 0.24 0.11 1.64 0.01 0.1 0.09 0.04 0.08 

732 Light Heavy Duty Gas Trucks 1 (T4) 0.03 0.03 0.02 0.08 0 0.01 0.01 0 0 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.01 0.01 0 0.02 0 0 0 0 0 

734 Medium Heavy Duty Gas Trucks (T6) 0.02 0.02 0.02 0.13 0 0.01 0.01 0.01 0 

736 Heavy Heavy Duty Gas Trucks ((HHD) 0 0 0 0.02 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0 0 0.05 0.02 0 0.01 0.01 0 0.02 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0 0 0.02 0.01 0 0 0 0 0.01 

744 Medium Heavy Duty Diesel Truck (T6) 0 0 0.24 0.03 0 0.05 0.05 0.02 0.08 

746 Heavy Heavy Duty Diesel Trucks (HHD) 0.18 0.14 1.65 1.81 0.02 0.21 0.2 0.09 0.41 

750 Motorcycles (MCY) 0.41 0.35 0.11 1.96 0 0 0 0 0 

760 Diesel Urban Buses (UB) 0.05 0 0 0.35 0 0 0 0 0.02 

762 Gas Urban Buses (UB) 0 0 0 0 0 0 0 0 0 

771 Gas School Buses (SB) 0 0 0 0.01 0 0.01 0.01 0 0 

772 Diesel School Buses (SB) 0 0 0.04 0 0 0.01 0.01 0 0 

777 Gas Other Buses (OB) 0 0 0 0.01 0 0 0 0 0 

778 Motor Coaches 0 0 0 0 0 0 0 0 0 

779 Diesel Other Buses (OB) 0 0 0.01 0 0 0 0 0 0 

780 Motor Homes (MH) 0 0 0.01 0 0 0 0 0 0 

 Total On-Road Motor Vehicles 1.82 1.63 2.74 13.43 0.05 0.92 0.9 0.38 1.06 

           

Other Mobile Sources          

810 Aircraft 0.09 0.09 0.56 1.22 0.05 0.03 0.03 0.02 0 

820 Trains 0.21 0.17 4.43 1.18 0 0.09 0.09 0.08 0 

833 Ocean Going Vessels 0 0 0 0 0 0 0 0 0 

835 Commercial Harbor Crafts 0 0 0 0 0 0 0 0 0 

840 Recreational Boats 0.3 0.28 0.08 1.57 0 0.02 0.01 0.01 0 

850 Off-Road Recreational Vehicles 0.05 0.05 0.01 0.24 0 0 0 0 0 

860 Off-Road Equipment 0.77 0.71 0.54 12.38 0 0.05 0.05 0.04 0 

861 Off-Road Equipment (PERP) 0.03 0.03 0.19 0.32 0 0 0 0 0 

870 Farm Equipment 0.05 0.04 0.16 0.45 0 0.01 0.01 0.01 0 

890 Fuel Storage and Handling 0.14 0.14 0 0 0 0 0 0 0 

 Total Other Mobile Sources 1.64 1.52 5.98 17.36 0.05 0.21 0.2 0.17 0.01 

           

Total Stationary and Area Sources 13.34 8.12 1.57 4.04 0.17 49.66 24.87 3.69 1.94 
Total On-Road Vehicles 1.82 1.63 2.74 13.43 0.05 0.92 0.9 0.38 1.06 

Total Other Mobile 1.64 1.52 5.98 17.36 0.05 0.21 0.2 0.17 0.01 

Total  16.8 11.27 10.28 34.85 0.27 50.79 25.98 4.25 3 

 

 

 

  



 

 

Attachment A 

2035 Annual Average Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 0.08 0.02 0.66 0.11 0.14 0.01 0.01 0.01 0.02 

20 Cogeneration 0 0 0 0 0 0 0 0 0 

30 Oil and Gas Production (combustion) 0 0 0 0 0 0 0 0 0 

40 Petroleum Refining (Combustion) 0 0 0 0 0 0 0 0 0 

50 Manufacturing and Industrial 0.07 0.02 0.11 0.97 0 0.02 0.02 0.02 0 

52 Food and Agricultural Processing 0 0 0 0 0 0 0 0 0 

60 Service and Commercial 0.11 0.06 0.29 0.56 0.01 0.03 0.03 0.03 0.02 

99 Other (Fuel Combustion) 0.01 0.01 0.07 0.02 0 0 0 0 0 

 Total Fuel Combustion 0.27 0.1 1.13 1.67 0.15 0.07 0.07 0.07 0.05 

           

Waste Disposal          

110 Sewage Treatment 0.02 0.02 0 0 0 0 0 0 0 

120 Landfills 0 0 0 0 0 0 0 0 0 

130 Incineration 0 0 0.01 0 0 0 0 0 0 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 0 0 0 0 0 0 0 0 0 

 Total Waste Disposal 0.03 0.02 0.01 0 0 0 0 0 0.01 

           

Cleaning and Surface Coatings          

210 Laundering 0.12 0 0 0 0 0 0 0 0 

220 Degreasing 1.95 0.32 0 0 0 0 0 0 0 

230 Coatings and Related Processes 1.73 1.67 0 0 0 0.09 0.09 0.08 0 

240 Printing 0.04 0.04 0 0 0 0 0 0 0 

250 Adhesives and Sealants 0.17 0.15 0 0 0 0 0 0 0 

299 Other (Cleaning and Surface Coatings) 0.03 0.03 0 0 0 0 0 0 0 

 Total Cleaning and Surface Coatings 4.04 2.22 0 0 0 0.09 0.09 0.08 0 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 0 0 0 0 0 0 0 0 0 

320 Petroleum Refining 0 0 0 0 0 0 0 0 0 

330 Petroleum Marketing 1.33 0.28 0 0 0 0 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0 0 0 0 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

1.33 0.28 0 0 0 0 0 0 0 

           

Industrial Processes          

410 Chemical 0.15 0.15 0 0 0 0.01 0.01 0.01 0 

420 Food and Agriculture 0.04 0.04 0 0 0 0 0 0 0 

430 Mineral Processes 0.03 0.02 0 0 0 0.26 0.1 0.04 0 

440 Metal Processes 0 0 0 0 0 0 0 0 0 

450 Wood and Paper 0 0 0 0 0 0.33 0.23 0.14 0 

460 Glass and Related Products 0 0 0 0 0 0 0 0 0 

470 Electronics 0 0 0 0 0 0 0 0 0 

499 Other (Industrial Processes) 0.09 0.09 0 0 0 0.02 0.02 0.02 0.02 

 Total Industrial Processes 0.3 0.29 0 0 0 0.63 0.36 0.21 0.02 

           

Solvent Evaporation          

510 Consumer Products 5.1 4.06 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 0.42 0.42 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 0.31 0.31 0 0 0 0 0 0 0.57 

540 Asphalt Paving/Roofing 0.07 0.07 0 0 0 0 0 0 0 

 Total Solvent Evaporation 5.91 4.86 0 0 0 0 0 0 0.57 

 

 

 

 



 

Attachment A 

(Continued)  

2035 Annual Average Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 0.96 0.43 0.42 2.21 0.01 0.32 0.3 0.29 0 

620 Farming Operations 0.64 0.05 0 0 0 0.87 0.4 0.06 0.25 

630 Construction and Demolition 0 0 0 0 0 28.6 13.99 1.4 0 

640 Paved Road Dust 0 0 0 0 0 12.87 5.88 0.88 0 

645 Unpaved Road Dust 0 0 0 0 0 4.7 2.79 0.28 0 

650 Fugitive Windblown Dust 0 0 0 0 0 1.69 0.91 0.13 0 

660 Fires 0.01 0.01 0 0.08 0 0.01 0.01 0.01 0 

670 Waste Burning and Disposal 0.01 0.01 0 0.08 0 0.01 0.01 0.01 0 

690 Cooking 0.08 0.03 0 0 0 0.32 0.32 0.32 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 1.06 

 Total Miscellaneous Processes 1.7 0.53 0.42 2.37 0.01 49.39 24.61 3.37 1.32 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 0.41 0.4 0.22 4.03 0.01 0.32 0.31 0.13 0.26 

722 Light Duty Trucks 1 (T1) 0.09 0.09 0.04 0.68 0 0.04 0.04 0.02 0.04 

723 Light Duty Trucks 2 (T2) 0.27 0.26 0.13 2.24 0.01 0.14 0.13 0.05 0.11 

724 Medium Duty Trucks (T3) 0.23 0.22 0.1 1.54 0.01 0.09 0.09 0.04 0.08 

732 Light Heavy Duty Gas Trucks 1 (T4) 0.02 0.02 0.02 0.08 0 0.01 0.01 0 0.01 

733 Light Heavy Duty Gas Trucks 2 (T5) 0 0 0 0.01 0 0 0 0 0 

734 Medium Heavy Duty Gas Trucks (T6) 0.02 0.02 0.02 0.12 0 0.01 0.01 0.01 0 

736 Heavy Heavy Duty Gas Trucks ((HHD) 0 0 0 0.02 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0 0 0.04 0.02 0 0.01 0.01 0 0.02 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0 0 0.02 0.01 0 0 0 0 0.01 

744 Medium Heavy Duty Diesel Truck (T6) 0 0 0.22 0.03 0 0.05 0.05 0.02 0.08 

746 Heavy Heavy Duty Diesel Trucks (HHD) 0.18 0.14 1.65 1.86 0.02 0.21 0.21 0.09 0.43 

750 Motorcycles (MCY) 0.4 0.35 0.11 1.92 0 0 0 0 0 

760 Diesel Urban Buses (UB) 0.04 0 0 0.28 0 0 0 0 0.02 

762 Gas Urban Buses (UB) 0 0 0 0 0 0 0 0 0 

771 Gas School Buses (SB) 0 0 0 0.01 0 0.01 0.01 0 0 

772 Diesel School Buses (SB) 0 0 0.03 0 0 0.01 0.01 0 0 

777 Gas Other Buses (OB) 0 0 0 0.01 0 0 0 0 0 

778 Motor Coaches 0 0 0 0 0 0 0 0 0 

779 Diesel Other Buses (OB) 0 0 0.01 0 0 0 0 0 0 

780 Motor Homes (MH) 0 0 0.01 0 0 0 0 0 0 

 Total On-Road Motor Vehicles 1.7 1.53 2.63 12.88 0.05 0.92 0.9 0.37 1.08 

           

Other Mobile Sources          

810 Aircraft 0.09 0.09 0.59 1.23 0.05 0.03 0.03 0.02 0 

820 Trains 0.2 0.17 4.23 1.23 0 0.09 0.09 0.08 0 

833 Ocean Going Vessels 0 0 0 0 0 0 0 0 0 

835 Commercial Harbor Crafts 0 0 0 0 0 0 0 0 0 

840 Recreational Boats 0.28 0.26 0.08 1.59 0 0.02 0.01 0.01 0 

850 Off-Road Recreational Vehicles 0.05 0.05 0.01 0.25 0 0 0 0 0 

860 Off-Road Equipment 0.69 0.64 0.54 11.14 0 0.05 0.05 0.04 0 

861 Off-Road Equipment (PERP) 0.03 0.03 0.19 0.34 0 0 0 0 0 

870 Farm Equipment 0.04 0.04 0.14 0.41 0 0.01 0.01 0.01 0 

890 Fuel Storage and Handling 0.14 0.14 0 0 0 0 0 0 0 

 Total Other Mobile Sources 1.52 1.41 5.78 16.19 0.05 0.2 0.19 0.17 0.01 

           

Total Stationary and Area Sources 13.57 8.31 1.56 4.05 0.17 50.18 25.13 3.74 1.96 
Total On-Road Vehicles 1.7 1.53 2.63 12.88 0.05 0.92 0.9 0.37 1.08 

Total Other Mobile 1.52 1.41 5.78 16.19 0.05 0.2 0.19 0.17 0.01 

Total  16.8 11.24 9.97 33.11 0.27 51.3 26.22 4.27 3.05 

 

 

 

 



Attachment A 

2036 Annual Average Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 0.08 0.02 0.65 0.11 0.14 0.01 0.01 0.01 0.02 

20 Cogeneration 0 0 0 0 0 0 0 0 0 

30 Oil and Gas Production (combustion) 0 0 0 0 0 0 0 0 0 

40 Petroleum Refining (Combustion) 0 0 0 0 0 0 0 0 0 

50 Manufacturing and Industrial 0.07 0.02 0.11 0.97 0 0.02 0.02 0.02 0 

52 Food and Agricultural Processing 0 0 0 0 0 0 0 0 0 

60 Service and Commercial 0.11 0.06 0.29 0.56 0.01 0.03 0.03 0.03 0.02 

99 Other (Fuel Combustion) 0.01 0.01 0.07 0.02 0 0 0 0 0 

 Total Fuel Combustion 0.27 0.1 1.13 1.66 0.15 0.07 0.07 0.07 0.05 

           

Waste Disposal          

110 Sewage Treatment 0.02 0.02 0 0 0 0 0 0 0 

120 Landfills 0 0 0 0 0 0 0 0 0 

130 Incineration 0 0 0.01 0 0 0 0 0 0 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 0 0 0 0 0 0 0 0 0 

 Total Waste Disposal 0.03 0.02 0.01 0 0 0 0 0 0.01 

           

Cleaning and Surface Coatings          

210 Laundering 0.12 0 0 0 0 0 0 0 0 

220 Degreasing 1.95 0.32 0 0 0 0 0 0 0 

230 Coatings and Related Processes 1.74 1.69 0 0 0 0.09 0.09 0.08 0 

240 Printing 0.04 0.04 0 0 0 0 0 0 0 

250 Adhesives and Sealants 0.17 0.15 0 0 0 0 0 0 0 

299 Other (Cleaning and Surface Coatings) 0.03 0.03 0 0 0 0 0 0 0 

 Total Cleaning and Surface Coatings 4.06 2.24 0 0 0 0.09 0.09 0.08 0 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 0 0 0 0 0 0 0 0 0 

320 Petroleum Refining 0 0 0 0 0 0 0 0 0 

330 Petroleum Marketing 1.34 0.29 0 0 0 0 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0 0 0 0 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

1.34 0.29 0 0 0 0 0 0 0 

           

Industrial Processes          

410 Chemical 0.15 0.15 0 0 0 0.01 0.01 0.01 0 

420 Food and Agriculture 0.04 0.04 0 0 0 0 0 0 0 

430 Mineral Processes 0.03 0.02 0 0 0 0.26 0.1 0.04 0 

440 Metal Processes 0 0 0 0 0 0 0 0 0 

450 Wood and Paper 0 0 0 0 0 0.33 0.23 0.14 0 

460 Glass and Related Products 0 0 0 0 0 0 0 0 0 

470 Electronics 0 0 0 0 0 0 0 0 0 

499 Other (Industrial Processes) 0.09 0.09 0 0 0 0.02 0.02 0.02 0.02 

 Total Industrial Processes 0.3 0.29 0 0 0 0.63 0.36 0.21 0.02 

           

Solvent Evaporation          

510 Consumer Products 5.19 4.13 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 0.43 0.43 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 0.31 0.31 0 0 0 0 0 0 0.57 

540 Asphalt Paving/Roofing 0.07 0.07 0 0 0 0 0 0 0 

 Total Solvent Evaporation 6 4.94 0 0 0 0 0 0 0.57 

 

 

 

 

 



Attachment A 

(Continued)  

2036 Annual Average Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 0.96 0.43 0.41 2.21 0.01 0.32 0.3 0.29 0 

620 Farming Operations 0.64 0.05 0 0 0 0.87 0.4 0.06 0.25 

630 Construction and Demolition 0 0 0 0 0 28.8 14.09 1.41 0 

640 Paved Road Dust 0 0 0 0 0 13.02 5.95 0.89 0 

645 Unpaved Road Dust 0 0 0 0 0 4.7 2.79 0.28 0 

650 Fugitive Windblown Dust 0 0 0 0 0 1.69 0.91 0.13 0 

660 Fires 0.01 0.01 0 0.08 0 0.01 0.01 0.01 0 

670 Waste Burning and Disposal 0.01 0.01 0 0.08 0 0.01 0.01 0.01 0 

690 Cooking 0.08 0.03 0 0 0 0.32 0.32 0.32 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 1.07 

 Total Miscellaneous Processes 1.7 0.53 0.42 2.38 0.01 49.74 24.78 3.4 1.33 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 0.41 0.39 0.22 4.02 0.01 0.32 0.31 0.13 0.27 

722 Light Duty Trucks 1 (T1) 0.09 0.09 0.04 0.66 0 0.05 0.04 0.02 0.04 

723 Light Duty Trucks 2 (T2) 0.27 0.26 0.13 2.22 0.01 0.14 0.13 0.05 0.12 

724 Medium Duty Trucks (T3) 0.22 0.21 0.09 1.53 0.01 0.1 0.09 0.04 0.08 

732 Light Heavy Duty Gas Trucks 1 (T4) 0.02 0.02 0.02 0.08 0 0.01 0.01 0 0.01 

733 Light Heavy Duty Gas Trucks 2 (T5) 0 0 0 0.01 0 0 0 0 0 

734 Medium Heavy Duty Gas Trucks (T6) 0.02 0.02 0.01 0.12 0 0.01 0.01 0.01 0.01 

736 Heavy Heavy Duty Gas Trucks ((HHD) 0 0 0 0.02 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0 0 0.03 0.02 0 0.01 0.01 0 0.02 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0 0 0.02 0.01 0 0 0 0 0.01 

744 Medium Heavy Duty Diesel Truck (T6) 0 0 0.21 0.03 0 0.05 0.05 0.02 0.08 

746 Heavy Heavy Duty Diesel Trucks (HHD) 0.19 0.14 1.65 1.89 0.02 0.22 0.21 0.09 0.44 

750 Motorcycles (MCY) 0.41 0.36 0.11 1.94 0 0 0 0 0 

760 Diesel Urban Buses (UB) 0.03 0 0 0.25 0 0 0 0 0.02 

762 Gas Urban Buses (UB) 0 0 0 0 0 0 0 0 0 

771 Gas School Buses (SB) 0 0 0 0.01 0 0.01 0.01 0 0 

772 Diesel School Buses (SB) 0 0 0.03 0 0 0.01 0.01 0 0 

777 Gas Other Buses (OB) 0 0 0 0.01 0 0 0 0 0 

778 Motor Coaches 0 0 0 0 0 0 0 0 0 

779 Diesel Other Buses (OB) 0 0 0.01 0 0 0 0 0 0 

780 Motor Homes (MH) 0 0 0.01 0 0 0 0 0 0 

 Total On-Road Motor Vehicles 1.68 1.51 2.61 12.83 0.05 0.93 0.91 0.38 1.1 

           

Other Mobile Sources          

810 Aircraft 0.09 0.09 0.6 1.23 0.05 0.03 0.03 0.02 0 

820 Trains 0.18 0.15 3.98 1.26 0 0.08 0.08 0.07 0 

833 Ocean Going Vessels 0 0 0 0 0 0 0 0 0 

835 Commercial Harbor Crafts 0 0 0 0 0 0 0 0 0 

840 Recreational Boats 0.27 0.26 0.08 1.6 0 0.01 0.01 0.01 0 

850 Off-Road Recreational Vehicles 0.05 0.05 0.01 0.25 0 0 0 0 0 

860 Off-Road Equipment 0.66 0.61 0.54 10.66 0 0.06 0.05 0.04 0 

861 Off-Road Equipment (PERP) 0.04 0.03 0.19 0.34 0 0 0 0 0 

870 Farm Equipment 0.04 0.04 0.14 0.39 0 0.01 0.01 0.01 0 

890 Fuel Storage and Handling 0.14 0.14 0 0 0 0 0 0 0 

 Total Other Mobile Sources 1.47 1.36 5.54 15.73 0.05 0.19 0.18 0.16 0.01 

           

Total Stationary and Area Sources 13.69 8.4 1.56 4.05 0.17 50.53 25.3 3.76 1.98 
Total On-Road Vehicles 1.68 1.51 2.61 12.83 0.05 0.93 0.91 0.38 1.1 

Total Other Mobile 1.47 1.36 5.54 15.73 0.05 0.19 0.18 0.16 0.01 

Total  16.84 11.27 9.7 32.61 0.27 51.65 26.4 4.29 3.08 

 

  



 

Attachment A 

2037 Annual Average Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 0.08 0.02 0.66 0.11 0.14 0.01 0.01 0.01 0.02 

20 Cogeneration 0 0 0 0 0 0 0 0 0 

30 Oil and Gas Production (combustion) 0 0 0 0 0 0 0 0 0 

40 Petroleum Refining (Combustion) 0 0 0 0 0 0 0 0 0 

50 Manufacturing and Industrial 0.07 0.02 0.11 0.97 0 0.02 0.02 0.02 0 

52 Food and Agricultural Processing 0 0 0 0 0 0 0 0 0 

60 Service and Commercial 0.11 0.06 0.29 0.55 0.01 0.03 0.03 0.03 0.02 

99 Other (Fuel Combustion) 0.01 0.01 0.07 0.02 0 0 0 0 0 

 Total Fuel Combustion 0.27 0.1 1.13 1.66 0.15 0.07 0.07 0.07 0.05 

           

Waste Disposal          

110 Sewage Treatment 0.02 0.02 0 0 0 0 0 0 0 

120 Landfills 0 0 0 0 0 0 0 0 0 

130 Incineration 0 0 0.01 0 0 0 0 0 0 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 0 0 0 0 0 0 0 0 0 

 Total Waste Disposal 0.03 0.02 0.01 0 0 0 0 0 0.01 

           

Cleaning and Surface Coatings          

210 Laundering 0.12 0.01 0 0 0 0 0 0 0 

220 Degreasing 1.95 0.33 0 0 0 0 0 0 0 

230 Coatings and Related Processes 1.76 1.7 0 0 0 0.09 0.09 0.09 0 

240 Printing 0.04 0.04 0 0 0 0 0 0 0 

250 Adhesives and Sealants 0.17 0.15 0 0 0 0 0 0 0 

299 Other (Cleaning and Surface Coatings) 0.03 0.03 0 0 0 0 0 0 0 

 Total Cleaning and Surface Coatings 4.08 2.25 0 0 0 0.09 0.09 0.09 0 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 0 0 0 0 0 0 0 0 0 

320 Petroleum Refining 0 0 0 0 0 0 0 0 0 

330 Petroleum Marketing 1.34 0.29 0 0 0 0 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0 0 0 0 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

1.34 0.29 0 0 0 0 0 0 0 

           

Industrial Processes          

410 Chemical 0.15 0.15 0 0 0 0.01 0.01 0.01 0 

420 Food and Agriculture 0.04 0.04 0 0 0 0 0 0 0 

430 Mineral Processes 0.03 0.02 0 0 0 0.26 0.1 0.04 0 

440 Metal Processes 0 0 0 0 0 0 0 0 0 

450 Wood and Paper 0 0 0 0 0 0.34 0.23 0.14 0 

460 Glass and Related Products 0 0 0 0 0 0 0 0 0 

470 Electronics 0 0 0 0 0 0 0 0 0 

499 Other (Industrial Processes) 0.09 0.09 0 0 0 0.02 0.02 0.02 0.02 

 Total Industrial Processes 0.3 0.3 0 0 0 0.64 0.37 0.21 0.02 

           

Solvent Evaporation          

510 Consumer Products 5.27 4.19 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 0.44 0.44 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 0.31 0.31 0 0 0 0 0 0 0.57 

540 Asphalt Paving/Roofing 0.07 0.07 0 0 0 0 0 0 0 

 Total Solvent Evaporation 6.09 5.01 0 0 0 0 0 0 0.57 

 

 

 

 



 

Attachment A 

(Continued)  

2037 Annual Average Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 0.96 0.44 0.41 2.22 0.01 0.32 0.3 0.29 0 

620 Farming Operations 0.64 0.05 0 0 0 0.87 0.4 0.06 0.25 

630 Construction and Demolition 0 0 0 0 0 29 14.19 1.42 0 

640 Paved Road Dust 0 0 0 0 0 13.17 6.02 0.9 0 

645 Unpaved Road Dust 0 0 0 0 0 4.7 2.79 0.28 0 

650 Fugitive Windblown Dust 0 0 0 0 0 1.69 0.91 0.13 0 

660 Fires 0.01 0.01 0 0.08 0 0.01 0.01 0.01 0 

670 Waste Burning and Disposal 0.01 0.01 0 0.08 0 0.01 0.01 0.01 0 

690 Cooking 0.08 0.03 0 0 0 0.32 0.32 0.32 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 1.09 

 Total Miscellaneous Processes 1.7 0.53 0.41 2.38 0.01 50.09 24.95 3.42 1.35 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 0.4 0.38 0.22 4.02 0.01 0.32 0.32 0.13 0.27 

722 Light Duty Trucks 1 (T1) 0.09 0.08 0.04 0.65 0 0.05 0.04 0.02 0.04 

723 Light Duty Trucks 2 (T2) 0.26 0.25 0.12 2.21 0.01 0.14 0.14 0.06 0.12 

724 Medium Duty Trucks (T3) 0.22 0.21 0.09 1.52 0.01 0.1 0.09 0.04 0.08 

732 Light Heavy Duty Gas Trucks 1 (T4) 0.02 0.02 0.02 0.08 0 0.01 0.01 0 0.01 

733 Light Heavy Duty Gas Trucks 2 (T5) 0 0 0 0.01 0 0 0 0 0 

734 Medium Heavy Duty Gas Trucks (T6) 0.02 0.02 0.01 0.11 0 0.01 0.01 0.01 0.01 

736 Heavy Heavy Duty Gas Trucks ((HHD) 0 0 0 0.02 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0 0 0.03 0.02 0 0.01 0.01 0 0.03 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0 0 0.02 0.01 0 0 0 0 0.01 

744 Medium Heavy Duty Diesel Truck (T6) 0 0 0.2 0.03 0 0.05 0.05 0.02 0.09 

746 Heavy Heavy Duty Diesel Trucks (HHD) 0.19 0.15 1.67 1.93 0.02 0.22 0.22 0.09 0.45 

750 Motorcycles (MCY) 0.42 0.36 0.12 1.96 0 0 0 0 0 

760 Diesel Urban Buses (UB) 0.03 0 0 0.2 0 0 0 0 0.02 

762 Gas Urban Buses (UB) 0 0 0 0 0 0 0 0 0 

771 Gas School Buses (SB) 0 0 0 0.01 0 0.01 0.01 0 0 

772 Diesel School Buses (SB) 0 0 0.02 0 0 0.01 0.01 0 0 

777 Gas Other Buses (OB) 0 0 0 0.01 0 0 0 0 0 

778 Motor Coaches 0 0 0 0 0 0 0 0 0 

779 Diesel Other Buses (OB) 0 0 0.01 0 0 0 0 0 0 

780 Motor Homes (MH) 0 0 0.01 0 0 0 0 0 0 

 Total On-Road Motor Vehicles 1.66 1.49 2.6 12.8 0.05 0.94 0.92 0.38 1.12 

           

Other Mobile Sources          

810 Aircraft 0.09 0.09 0.61 1.23 0.05 0.03 0.03 0.02 0 

820 Trains 0.17 0.14 3.71 1.29 0.01 0.07 0.07 0.07 0 

833 Ocean Going Vessels 0 0 0 0 0 0 0 0 0 

835 Commercial Harbor Crafts 0 0 0 0 0 0 0 0 0 

840 Recreational Boats 0.26 0.25 0.08 1.61 0 0.01 0.01 0.01 0 

850 Off-Road Recreational Vehicles 0.05 0.05 0.01 0.25 0 0 0 0 0 

860 Off-Road Equipment 0.63 0.58 0.54 10.25 0 0.06 0.05 0.04 0 

861 Off-Road Equipment (PERP) 0.04 0.03 0.19 0.35 0 0 0 0 0 

870 Farm Equipment 0.04 0.03 0.13 0.37 0 0.01 0.01 0.01 0 

890 Fuel Storage and Handling 0.14 0.14 0 0 0 0 0 0 0 

 Total Other Mobile Sources 1.42 1.31 5.27 15.36 0.06 0.18 0.18 0.15 0.01 

           

Total Stationary and Area Sources 13.82 8.49 1.55 4.04 0.17 50.89 25.47 3.79 1.99 
Total On-Road Vehicles 1.66 1.49 2.6 12.8 0.05 0.94 0.92 0.38 1.12 

Total Other Mobile 1.42 1.31 5.27 15.36 0.06 0.18 0.18 0.15 0.01 

Total  16.89 11.3 9.42 32.19 0.27 52.01 26.57 4.31 3.11 
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Summer Planning Emissions by Source Category in  
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Attachment B 

2018 Summer Planning Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 2.89 0.33 0.64 4.38 0.23 0.57 0.57 0.57 0.74 

20 Cogeneration 0.03 0.02 0.02 0.11 0 0.02 0.01 0.01 0.17 

30 Oil and Gas Production (combustion) 1.02 0.12 0.58 0.57 0.01 0.09 0.09 0.09 0.17 

40 Petroleum Refining (Combustion) 6.57 1.38 0 5.18 0.01 1.81 1.80 1.80 1.54 

50 Manufacturing and Industrial 4.37 0.95 6.80 48.88 1.41 1.48 1.40 1.37 2.34 

52 Food and Agricultural Processing 0.10 0.05 0.22 0.52 0 0.06 0.06 0.05 0.06 

60 Service and Commercial 4.78 1.89 8.71 19.56 0.70 1.06 1.06 1.06 2.63 

99 Other (Fuel Combustion) 0.90 0.68 3.10 1.36 0.08 0.51 0.48 0.45 0.27 

 Total Fuel Combustion 20.65 5.42 20.08 80.57 2.46 5.60 5.47 5.39 7.93 

           

Waste Disposal          

110 Sewage Treatment 0.39 0.28 0 0 0 0.02 0 0 0.21 

120 Landfills 621.99 8.64 0.48 0.41 0.38 0.22 0.22 0.21 3.97 

130 Incineration 0.21 0.04 1.02 0.26 0.07 0.12 0.06 0.05 0.23 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 95.37 7.67 0.01 0.01 0 0 0 0 1.79 

 Total Waste Disposal 717.96 16.63 1.51 0.68 0.46 0.36 0.28 0.27 6.20 

           

Cleaning and Surface Coatings          

210 Laundering 3.43 0.17 0 0 0 0 0 0 0 

220 Degreasing 67.36 12.98 0 0 0 0.03 0.03 0.03 0.01 

230 Coatings and Related Processes 18.84 18.43 0 0 0 1.63 1.57 1.51 0.13 

240 Printing 0.75 0.75 0 0 0 0 0 0 0.04 

250 Adhesives and Sealants 5.82 5.14 0 0 0 0.03 0.03 0.03 0 

299 Other (Cleaning and Surface Coatings) 0.64 0.63 0.01 0.11 0 0.01 0.01 0.01 0 

 Total Cleaning and Surface Coatings 96.84 38.09 0.01 0.12 0 1.70 1.63 1.57 0.18 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 5.10 2.35 0.01 0.02 0.06 0.04 0.03 0.02 0 

320 Petroleum Refining 6.37 4.44 0.23 2.40 0.24 1.87 1.25 0.89 0.07 

330 Petroleum Marketing 54.79 13.78 0 0.23 0 0.01 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0.04 0.04 0.01 0.01 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

66.31 20.61 0.25 2.66 0.30 1.92 1.28 0.91 0.07 

           

Industrial Processes          

410 Chemical 4.59 4.45 0.03 0.12 0.05 0.50 0.43 0.41 0.01 

420 Food and Agriculture 0.55 0.52 0.01 0.01 0.01 0.25 0.12 0.05 0 

430 Mineral Processes 0.44 0.40 0.02 0.36 0.05 9.37 3.87 1.10 0.06 

440 Metal Processes 0.12 0.10 0.06 0.26 0.03 0.38 0.30 0.22 0 

450 Wood and Paper 0.24 0.24 0 0 0 6.43 4.50 2.70 0.01 

460 Glass and Related Products 0 0 0 0 0 0 0 0 0 

470 Electronics 0.02 0.01 0 0 0 0.01 0 0 0 

499 Other (Industrial Processes) 5.68 5.07 0.01 0.01 0 1.27 0.83 0.53 8.59 

 Total Industrial Processes 11.65 10.80 0.12 0.75 0.15 18.22 10.06 5.02 8.68 

           

Solvent Evaporation          

510 Consumer Products 135.77 107.38 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 10.62 10.62 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 1.12 1.12 0 0 0 0 0 0 1.23 

540 Asphalt Paving/Roofing 1.30 1.20 0 0 0 0.03 0.03 0.03 0 

 Total Solvent Evaporation 148.81 120.32 0 0 0 0.03 0.03 0.03 1.23 

 

 

 

 



 

 

Attachment B 

(Continued)  

2018 Summer Planning Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 4.94 2.25 11.35 13.58 0.13 2.26 2.20 2.16 0.02 

620 Farming Operations 22.24 1.86 0 0 0 1.58 0.79 0.18 10.26 

630 Construction and Demolition 0 0 0 0 0 72.15 35.31 3.53 0 

640 Paved Road Dust 0 0 0 0 0 133.09 60.85 9.13 0 

645 Unpaved Road Dust 0 0 0 0 0 28.47 16.92 1.69 0 

650 Fugitive Windblown Dust 0 0 0 0 0 4.60 2.27 0.33 0 

660 Fires 0.34 0.29 0.08 3.02 0 0.45 0.44 0.41 0 

670 Waste Burning and Disposal 0.26 0.21 0.05 2.88 0.02 0.31 0.30 0.26 0.03 

690 Cooking 2.73 1.08 0 0 0 11.44 11.44 11.44 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 25.98 

 RECLAIM 0 0 18.15 0 5.50 0 0 0 0 

 Total Miscellaneous Processes 30.50 5.69 29.62 19.49 5.65 254.36 130.51 29.14 36.30 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 32.9 29.85 20.88 311.78 0.75 11.51 11.27 4.73 7.18 

722 Light Duty Trucks 1 (T1) 8.56 7.82 5.25 61.96 0.08 1.16 1.13 0.49 0.86 

723 Light Duty Trucks 2 (T2) 16.17 14.68 13.63 143.23 0.31 3.76 3.68 1.55 2.43 

724 Medium Duty Trucks (T3) 14.29 12.92 12.38 124.99 0.27 2.64 2.59 1.09 1.72 

732 Light Heavy Duty Gas Trucks 1 (T4) 2.65 2.5 2.12 9.82 0.04 0.38 0.37 0.16 0.19 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.39 0.37 0.33 1.26 0.01 0.07 0.07 0.03 0.03 

734 Medium Heavy Duty Gas Trucks 
(T6) 

0.57 0.5 0.89 5.61 0.02 0.16 0.16 0.07 0.05 

736 Heavy Heavy Duty Gas Trucks 
((HHD) 

0.02 0.01 0.05 0.39 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 
(T4) 

0.3 0.26 7.61 1.72 0.01 0.29 0.29 0.15 0.34 

743 Light Heavy Duty Diesel Trucks 2 
(T5) 

0.1 0.09 2.52 0.58 0.01 0.12 0.12 0.06 0.14 

744 Medium Heavy Duty Diesel Truck 
(T6) 

1.29 1.14 22.99 4.11 0.06 1.6 1.58 1.07 0.85 

746 Heavy Heavy Duty Diesel Trucks 
(HHD) 

3.47 2.32 58.41 12.86 0.16 2.04 2.02 1.34 1.73 

750 Motorcycles (MCY) 9.18 8.17 1.9 40.51 0 0.03 0.03 0.02 0.02 

760 Diesel Urban Buses (UB) 5.08 0.24 1.99 24.37 0 0.07 0.07 0.03 0.6 

762 Gas Urban Buses (UB) 0.01 0.01 0.03 0.05 0 0.01 0.01 0.01 0 

771 Gas School Buses (SB) 0.06 0.04 0.05 0.47 0 0.07 0.07 0.03 0 

772 Diesel School Buses (SB) 0.04 0.03 2.14 0.12 0 0.18 0.18 0.08 0.02 

777 Gas Other Buses (OB) 0.12 0.1 0.23 1.22 0.01 0.04 0.04 0.02 0.02 

778 Motor Coaches 0.05 0.05 0.85 0.19 0 0.04 0.04 0.02 0.02 

779 Diesel Other Buses (OB) 0.06 0.06 0.9 0.18 0 0.06 0.06 0.04 0.04 

780 Motor Homes (MH) 0.1 0.08 0.71 1.35 0.01 0.09 0.09 0.04 0.03 

 Total On-Road Motor Vehicles 95.41 81.22 155.85 746.78 1.73 24.32 23.86 11.02 16.27 

           

Other Mobile Sources          

810 Aircraft 3.67 3.53 17.16 36.69 1.64 0.79 0.76 0.68 0 

820 Trains 0.82 0.69 15.1 3.55 0.02 0.37 0.37 0.34 0.01 

833 Ocean Going Vessels 10.93 9.36 32.21 4.32 2.04 0.69 0.69 0.64 0.02 

835 Commercial Harbor Crafts 0.39 0.33 5.86 1.25 0 0.25 0.25 0.23 0 

840 Recreational Boats 24.14 22.49 3.86 67.11 0.01 1.48 1.33 1 0.01 

850 Off-Road Recreational Vehicles 1.64 1.62 0.03 1.54 0 0.01 0.01 0 0 

860 Off-Road Equipment 64.2 59.5 59.48 681.15 0.1 2.96 2.88 2.54 0.1 

861 Off-Road Equipment (PERP) 0.9 0.76 8.83 4.8 0.01 0.34 0.34 0.31 0.01 

870 Farm Equipment 0.45 0.41 0.81 6.09 0 0.06 0.05 0.05 0 

890 Fuel Storage and Handling 8.48 8.48 0 0 0 0 0 0 0 

 Total Other Mobile Sources 115.62 107.16 143.35 806.5 3.83 6.93 6.68 5.78 0.16 

           

Total Stationary and Area Sources 1092.72 217.56 51.59 104.26 9.01 282.18 149.26 42.32 60.59 
Total On-Road Vehicles 95.41 81.22 155.85 746.78 1.73 24.32 23.86 11.02 16.27 

Total Other Mobile 115.62 107.16 143.35 806.5 3.83 6.93 6.68 5.78 0.16 

Total  1303.75 405.94 350.78 1657.54 14.57 313.43 179.79 59.13 77.02 



 

 

Attachment B 

2022 Summer Planning Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 3.12 0.36 0.69 4.66 0.24 0.62 0.62 0.62 0.81 

20 Cogeneration 0.03 0.02 0.02 0.12 0 0.02 0.01 0.01 0.18 

30 Oil and Gas Production (combustion) 1.18 0.14 0.65 0.64 0.01 0.10 0.10 0.10 0.20 

40 Petroleum Refining (Combustion) 6.57 1.38 0 5.18 0.01 1.81 1.80 1.80 1.54 

50 Manufacturing and Industrial 4.27 0.94 6.59 47.31 1.41 1.46 1.38 1.34 2.29 

52 Food and Agricultural Processing 0.10 0.05 0.23 0.53 0 0.06 0.06 0.06 0.06 

60 Service and Commercial 4.89 1.94 8.74 19.47 0.73 1.07 1.07 1.06 2.56 

99 Other (Fuel Combustion) 0.88 0.66 2.59 1.25 0.08 0.51 0.48 0.45 0.28 

 Total Fuel Combustion 21.04 5.49 19.50 79.16 2.49 5.65 5.52 5.44 7.92 

           

Waste Disposal          

110 Sewage Treatment 0.40 0.29 0 0 0 0.02 0 0 0.21 

120 Landfills 641.46 8.90 0.47 0.41 0.39 0.22 0.22 0.22 4.08 

130 Incineration 0.22 0.04 1.02 0.27 0.07 0.12 0.06 0.05 0.24 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 96.90 7.80 0.01 0.01 0 0 0 0 1.92 

 Total Waste Disposal 738.98 17.02 1.50 0.69 0.46 0.37 0.29 0.27 6.45 

           

Cleaning and Surface Coatings          

210 Laundering 3.52 0.17 0 0 0 0 0 0 0 

220 Degreasing 68.45 13.24 0 0 0 0.03 0.03 0.03 0.01 

230 Coatings and Related Processes 19.51 19.09 0 0 0 1.69 1.62 1.56 0.13 

240 Printing 0.79 0.79 0 0 0 0 0 0 0.04 

250 Adhesives and Sealants 5.30 4.69 0 0 0 0.03 0.03 0.03 0 

299 Other (Cleaning and Surface Coatings) 0.65 0.64 0.01 0.11 0 0.01 0.01 0.01 0 

 Total Cleaning and Surface Coatings 98.22 38.61 0.01 0.12 0 1.76 1.69 1.63 0.19 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 6.12 2.81 0.01 0.02 0.07 0.04 0.03 0.02 0 

320 Petroleum Refining 6.37 4.44 0.22 2.40 0.24 1.87 1.25 0.89 0.07 

330 Petroleum Marketing 54.64 12.85 0 0.21 0 0.01 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0.04 0.04 0.01 0.01 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

67.17 20.14 0.25 2.64 0.31 1.92 1.28 0.91 0.07 

           

Industrial Processes          

410 Chemical 4.68 4.53 0.03 0.12 0.05 0.51 0.44 0.41 0.01 

420 Food and Agriculture 0.56 0.54 0.01 0.01 0.01 0.26 0.12 0.06 0 

430 Mineral Processes 0.46 0.41 0.02 0.37 0.06 9.46 3.92 1.12 0.06 

440 Metal Processes 0.13 0.11 0.06 0.28 0.03 0.42 0.33 0.24 0 

450 Wood and Paper 0.24 0.24 0 0 0 6.89 4.82 2.89 0.01 

460 Glass and Related Products 0.01 0 0 0 0 0 0 0 0 

470 Electronics 0.02 0.01 0 0 0 0.01 0.01 0 0 

499 Other (Industrial Processes) 5.76 5.14 0.01 0.01 0 1.31 0.85 0.55 8.59 

 Total Industrial Processes 11.85 10.99 0.12 0.78 0.15 18.84 10.49 5.27 8.68 

           

Solvent Evaporation          

510 Consumer Products 139.34 110.25 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 11.14 11.14 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 1.16 1.16 0 0 0 0 0 0 1.20 

540 Asphalt Paving/Roofing 1.35 1.24 0 0 0 0.03 0.03 0.03 0 

 Total Solvent Evaporation 152.98 123.78 0 0 0 0.03 0.03 0.03 1.20 

 

 

 

 



 

 

Attachment B 

(Continued)  

2022 Summer Planning Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 5.11 2.32 11.94 14.18 0.14 2.35 2.29 2.25 0.02 

620 Farming Operations 17.85 1.49 0 0 0 1.39 0.69 0.16 8.22 

630 Construction and Demolition 0 0 0 0 0 74.29 36.35 3.63 0 

640 Paved Road Dust 0 0 0 0 0 135.66 62.02 9.31 0 

645 Unpaved Road Dust 0 0 0 0 0 28.47 16.92 1.69 0 

650 Fugitive Windblown Dust 0 0 0 0 0 4.42 2.19 0.31 0 

660 Fires 0.34 0.29 0.08 3.02 0 0.45 0.44 0.41 0 

670 Waste Burning and Disposal 0.26 0.23 0.10 3.03 0.03 0.36 0.35 0.30 0.03 

690 Cooking 2.79 1.11 0 0 0 11.71 11.71 11.71 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 26.75 

 RECLAIM 0 0 15.05 0 6.10 0 0 0 0 

 Total Miscellaneous Processes 26.35 5.44 27.16 20.24 6.27 259.09 132.95 29.78 35.02 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 23.35 21.65 12.99 224.76 0.67 11.51 11.28 4.7 8.14 

722 Light Duty Trucks 1 (T1) 6.25 5.79 3.32 42.63 0.08 1.23 1.2 0.51 0.96 

723 Light Duty Trucks 2 (T2) 12.44 11.52 8.11 101.85 0.28 3.78 3.71 1.55 2.74 

724 Medium Duty Trucks (T3) 10.5 9.67 7.19 81.56 0.23 2.55 2.5 1.05 1.82 

732 Light Heavy Duty Gas Trucks 1 (T4) 1.77 1.68 1.34 5.64 0.03 0.3 0.29 0.12 0.15 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.27 0.26 0.22 0.76 0.01 0.06 0.06 0.02 0.03 

734 Medium Heavy Duty Gas Trucks (T6) 0.4 0.36 0.52 3.38 0.02 0.16 0.15 0.06 0.05 

736 Heavy Heavy Duty Gas Trucks ((HHD) 0.01 0 0.03 0.23 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0.22 0.19 4.49 1.21 0.01 0.29 0.28 0.14 0.46 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0.08 0.07 1.51 0.43 0 0.12 0.12 0.06 0.18 

744 Medium Heavy Duty Diesel Truck (T6) 0.4 0.35 12.99 1.7 0.06 1.21 1.19 0.63 1.3 

746 Heavy Heavy Duty Diesel Trucks (HHD) 2.45 1.28 44.57 11.96 0.17 1.51 1.49 0.75 2.38 

750 Motorcycles (MCY) 9.63 8.49 2.02 40.22 0 0.04 0.04 0.02 0.02 

760 Diesel Urban Buses (UB) 4.12 0.06 0.31 31.34 0 0.07 0.07 0.03 0.62 

762 Gas Urban Buses (UB) 0.01 0.01 0.03 0.06 0 0.01 0.01 0.01 0 

771 Gas School Buses (SB) 0.06 0.05 0.05 0.46 0 0.09 0.09 0.04 0 

772 Diesel School Buses (SB) 0.03 0.03 1.9 0.12 0 0.18 0.18 0.08 0.02 

777 Gas Other Buses (OB) 0.1 0.09 0.15 0.83 0 0.04 0.04 0.02 0.02 

778 Motor Coaches 0.02 0.01 0.44 0.1 0 0.02 0.02 0.01 0.04 

779 Diesel Other Buses (OB) 0.01 0.01 0.47 0.05 0 0.04 0.04 0.02 0.07 

780 Motor Homes (MH) 0.06 0.05 0.57 0.59 0.01 0.08 0.08 0.04 0.03 

 Total On-Road Motor Vehicles 72.17 61.62 103.2 549.88 1.58 23.29 22.84 9.85 19.03 

           

Other Mobile Sources          

810 Aircraft 3.55 3.4 17.69 34.75 1.56 0.76 0.74 0.66 0 

820 Trains 0.81 0.68 15.88 3.83 0.02 0.37 0.37 0.34 0.01 

833 Ocean Going Vessels 11.08 9.48 32.24 4.5 2.11 0.72 0.72 0.66 0.02 

835 Commercial Harbor Crafts 0.39 0.33 5.76 1.23 0 0.24 0.24 0.23 0 

840 Recreational Boats 20.23 18.86 3.68 66.37 0.01 1.24 1.11 0.84 0.01 

850 Off-Road Recreational Vehicles 1.48 1.46 0.03 1.59 0 0.01 0.01 0 0 

860 Off-Road Equipment 60.36 56 39.91 729.55 0.09 2.19 2.11 1.84 0.06 

861 Off-Road Equipment (PERP) 0.64 0.54 5.38 4.59 0.01 0.19 0.19 0.17 0.01 

870 Farm Equipment 0.35 0.32 0.64 6.12 0 0.05 0.05 0.04 0 

890 Fuel Storage and Handling 7.38 7.38 0 0 0 0 0 0 0 

 Total Other Mobile Sources 106.26 98.45 121.22 852.54 3.81 5.76 5.54 4.78 0.12 

           

Total Stationary and Area Sources 1116.60 221.48 48.54 103.64 9.69 287.65 152.24 43.33 59.54 
Total On-Road Vehicles 72.17 61.62 103.2 549.88 1.58 23.29 22.84 9.85 19.03 

Total Other Mobile 106.26 98.45 121.22 852.54 3.81 5.76 5.54 4.78 0.12 

Total  1295.04 381.54 272.96 1506.05 15.08 316.71 180.62 57.96 78.69 

 

 

 



 

 

Attachment B 

2023 Summer Planning Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 3.02 0.35 0.67 4.53 0.24 0.60 0.60 0.60 0.78 

20 Cogeneration 0.04 0.02 0.02 0.12 0 0.02 0.01 0.01 0.18 

30 Oil and Gas Production (combustion) 1.23 0.14 0.67 0.66 0.01 0.10 0.10 0.10 0.21 

40 Petroleum Refining (Combustion) 6.57 1.38 0 5.18 0.01 1.81 1.80 1.80 1.54 

50 Manufacturing and Industrial 4.29 0.95 6.61 47.47 1.41 1.47 1.39 1.35 2.30 

52 Food and Agricultural Processing 0.10 0.05 0.23 0.53 0 0.06 0.06 0.06 0.06 

60 Service and Commercial 4.91 1.95 8.74 19.34 0.73 1.07 1.07 1.06 2.52 

99 Other (Fuel Combustion) 0.89 0.66 2.59 1.26 0.08 0.52 0.49 0.46 0.28 

 Total Fuel Combustion 21.04 5.51 19.53 79.08 2.49 5.64 5.51 5.43 7.88 

           

Waste Disposal          

110 Sewage Treatment 0.40 0.28 0 0.01 0 0.02 0 0 0.21 

120 Landfills 645.65 8.96 0.45 0.41 0.39 0.22 0.22 0.22 4.11 

130 Incineration 0.22 0.04 1.02 0.27 0.07 0.12 0.06 0.05 0.24 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 97.36 7.83 0.01 0.01 0 0 0 0 1.97 

 Total Waste Disposal 743.63 17.12 1.48 0.70 0.47 0.37 0.29 0.27 6.52 

           

Cleaning and Surface Coatings          

210 Laundering 3.55 0.17 0 0 0 0 0 0 0 

220 Degreasing 68.96 13.35 0 0 0 0.03 0.03 0.03 0.01 

230 Coatings and Related Processes 19.75 19.32 0 0 0 1.71 1.65 1.58 0.13 

240 Printing 0.81 0.81 0 0 0 0 0 0 0.05 

250 Adhesives and Sealants 5.18 4.58 0 0 0 0.03 0.03 0.03 0 

299 Other (Cleaning and Surface Coatings) 0.65 0.65 0.01 0.11 0 0.01 0.01 0.01 0 

 Total Cleaning and Surface Coatings 98.90 38.87 0.01 0.12 0 1.78 1.71 1.65 0.19 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 6.42 2.95 0.01 0.02 0.08 0.04 0.03 0.02 0 

320 Petroleum Refining 6.37 4.44 0.22 2.40 0.24 1.87 1.25 0.89 0.07 

330 Petroleum Marketing 54.01 12.63 0 0.21 0 0.01 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0.04 0.04 0.01 0.01 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

66.84 20.06 0.24 2.64 0.31 1.92 1.28 0.91 0.07 

           

Industrial Processes          

410 Chemical 4.72 4.57 0.03 0.12 0.05 0.51 0.44 0.42 0.01 

420 Food and Agriculture 0.57 0.54 0.01 0.01 0.01 0.26 0.13 0.06 0 

430 Mineral Processes 0.46 0.42 0.02 0.37 0.06 9.50 3.93 1.13 0.07 

440 Metal Processes 0.13 0.11 0.06 0.28 0.03 0.43 0.34 0.25 0 

450 Wood and Paper 0.25 0.25 0 0 0 7.03 4.92 2.95 0.01 

460 Glass and Related Products 0.01 0 0 0 0 0 0 0 0 

470 Electronics 0.02 0.02 0 0 0 0.01 0.01 0 0 

499 Other (Industrial Processes) 5.78 5.16 0.01 0.01 0 1.31 0.86 0.55 8.59 

 Total Industrial Processes 11.93 11.06 0.12 0.80 0.15 19.04 10.62 5.35 8.68 

           

Solvent Evaporation          

510 Consumer Products 141.45 111.99 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 11.24 11.24 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 1.16 1.16 0 0 0 0 0 0 1.20 

540 Asphalt Paving/Roofing 1.36 1.26 0 0 0 0.03 0.03 0.03 0 

 Total Solvent Evaporation 155.21 125.64 0 0 0 0.03 0.03 0.03 1.20 

 

 

 

 

 

 

 



 

 

Attachment B 

(Continued)  

2023 Summer Planning Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 5.08 2.31 11.69 14.09 0.14 2.33 2.27 2.23 0.02 

620 Farming Operations 16.92 1.42 0 0 0 1.35 0.67 0.15 7.78 

630 Construction and Demolition 0 0 0 0 0 75.11 36.75 3.67 0 

640 Paved Road Dust 0 0 0 0 0 136.92 62.60 9.39 0 

645 Unpaved Road Dust 0 0 0 0 0 28.47 16.92 1.69 0 

650 Fugitive Windblown Dust 0 0 0 0 0 4.38 2.17 0.31 0 

660 Fires 0.34 0.29 0.08 3.02 0 0.45 0.44 0.41 0 

670 Waste Burning and Disposal 0.26 0.23 0.10 3.03 0.03 0.36 0.35 0.30 0.03 

690 Cooking 2.82 1.12 0 0 0 11.79 11.79 11.79 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 26.90 

 RECLAIM 0 0 15.05 0 6.10 0 0 0 0 

 Total Miscellaneous Processes 25.41 5.36 26.91 20.14 6.27 261.15 133.96 29.97 34.73 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 21.85 20.34 11.84 212.29 0.66 11.53 11.3 4.7 8.35 

722 Light Duty Trucks 1 (T1) 5.82 5.41 2.99 39.29 0.08 1.25 1.22 0.52 0.99 

723 Light Duty Trucks 2 (T2) 11.83 11 7.25 95.64 0.27 3.8 3.72 1.55 2.81 

724 Medium Duty Trucks (T3) 9.82 9.1 6.29 74.25 0.22 2.54 2.49 1.04 1.84 

732 Light Heavy Duty Gas Trucks 1 (T4) 1.63 1.55 1.2 5.04 0.03 0.29 0.28 0.12 0.15 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.24 0.23 0.2 0.69 0 0.05 0.05 0.02 0.02 

734 Medium Heavy Duty Gas Trucks 
(T6) 

0.38 0.34 0.46 3.06 0.02 0.16 0.15 0.06 0.05 

736 Heavy Heavy Duty Gas Trucks 
((HHD) 

0.01 0 0.03 0.23 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 
(T4) 

0.21 0.18 3.93 1.12 0.01 0.28 0.28 0.14 0.48 

743 Light Heavy Duty Diesel Trucks 2 
(T5) 

0.07 0.07 1.33 0.4 0 0.12 0.12 0.06 0.19 

744 Medium Heavy Duty Diesel Truck 
(T6) 

0.07 0.06 9.13 0.68 0.06 1.04 1.02 0.45 1.48 

746 Heavy Heavy Duty Diesel Trucks 
(HHD) 

1.93 0.79 33.23 11.71 0.16 1.45 1.43 0.66 2.71 

750 Motorcycles (MCY) 9.7 8.54 2.04 40.19 0 0.04 0.04 0.02 0.02 

760 Diesel Urban Buses (UB) 4.14 0.06 0.31 31.52 0 0.07 0.07 0.03 0.62 

762 Gas Urban Buses (UB) 0.01 0 0.02 0.05 0 0.01 0.01 0.01 0 

771 Gas School Buses (SB) 0.07 0.05 0.05 0.47 0 0.09 0.09 0.04 0 

772 Diesel School Buses (SB) 0.03 0.03 1.83 0.12 0 0.18 0.18 0.08 0.02 

777 Gas Other Buses (OB) 0.1 0.09 0.14 0.77 0 0.04 0.04 0.02 0.02 

778 Motor Coaches 0.01 0.01 0.31 0.08 0 0.02 0.02 0.01 0.04 

779 Diesel Other Buses (OB) 0 0 0.35 0.02 0 0.03 0.03 0.01 0.07 

780 Motor Homes (MH) 0.05 0.04 0.54 0.49 0.01 0.08 0.08 0.04 0.03 

 Total On-Road Motor Vehicles 67.94 57.89 83.48 518.12 1.54 23.08 22.63 9.57 19.9 

           

Other Mobile Sources          

810 Aircraft 3.52 3.36 17.82 34.26 1.54 0.76 0.73 0.65 0 

820 Trains 0.83 0.69 16.13 3.91 0.02 0.37 0.37 0.34 0.01 

833 Ocean Going Vessels 11.07 9.47 31.12 4.42 2.08 0.7 0.7 0.65 0.03 

835 Commercial Harbor Crafts 0.39 0.33 5.77 1.22 0 0.25 0.25 0.23 0 

840 Recreational Boats 19.4 18.1 3.64 66.37 0.01 1.19 1.07 0.81 0.01 

850 Off-Road Recreational Vehicles 1.42 1.41 0.03 1.6 0 0.01 0.01 0 0 

860 Off-Road Equipment 59.94 55.61 37.41 740.82 0.09 2.1 2.02 1.75 0.07 

861 Off-Road Equipment (PERP) 0.63 0.53 5.16 4.72 0.01 0.18 0.18 0.16 0.01 

870 Farm Equipment 0.33 0.3 0.61 6.13 0 0.04 0.04 0.04 0 

890 Fuel Storage and Handling 7.17 7.17 0 0 0 0 0 0 0 

 Total Other Mobile Sources 104.69 96.98 117.71 863.45 3.76 5.59 5.37 4.63 0.13 

           

Total Stationary and Area Sources 1122.96 223.61 48.30 103.48 9.70 289.94 153.40 43.62 59.28 
Total On-Road Vehicles 67.94 57.89 83.48 518.12 1.54 23.08 22.63 9.57 19.9 

Total Other Mobile 104.69 96.98 117.71 863.45 3.76 5.59 5.37 4.63 0.13 

Total  1295.6 378.48 249.49 1485.05 15 318.6 181.39 57.82 79.31 



 

 

Attachment B 

2024 Summer Planning Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 2.82 0.33 0.57 4.27 0.23 0.56 0.56 0.56 0.72 

20 Cogeneration 0.04 0.02 0.01 0.12 0 0.02 0.01 0.01 0.18 

30 Oil and Gas Production (combustion) 1.26 0.15 0.70 0.68 0.01 0.10 0.10 0.10 0.21 

40 Petroleum Refining (Combustion) 6.57 1.38 0 5.18 0.01 1.81 1.80 1.80 1.54 

50 Manufacturing and Industrial 4.31 0.96 6.63 47.64 1.41 1.48 1.40 1.36 2.31 

52 Food and Agricultural Processing 0.10 0.05 0.23 0.54 0 0.06 0.06 0.06 0.06 

60 Service and Commercial 4.94 1.96 8.70 19.17 0.74 1.06 1.06 1.06 2.48 

99 Other (Fuel Combustion) 0.90 0.67 2.59 1.26 0.08 0.53 0.50 0.47 0.29 

 Total Fuel Combustion 20.93 5.51 19.45 78.84 2.49 5.61 5.49 5.40 7.80 

           

Waste Disposal          

110 Sewage Treatment 0.40 0.29 0 0.01 0 0.02 0 0 0.21 

120 Landfills 650.46 9.03 0.42 0.42 0.39 0.22 0.22 0.22 4.13 

130 Incineration 0.22 0.04 1.03 0.28 0.07 0.12 0.06 0.05 0.24 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 97.81 7.87 0.01 0.01 0 0 0 0 2.02 

 Total Waste Disposal 748.89 17.22 1.46 0.70 0.47 0.37 0.29 0.28 6.60 

           

Cleaning and Surface Coatings          

210 Laundering 3.57 0.17 0 0 0 0 0 0 0 

220 Degreasing 69.38 13.44 0 0 0 0.03 0.03 0.03 0.01 

230 Coatings and Related Processes 19.98 19.55 0 0.01 0 1.73 1.66 1.60 0.13 

240 Printing 0.82 0.82 0 0 0 0 0 0 0.05 

250 Adhesives and Sealants 5.21 4.61 0 0 0 0.03 0.03 0.03 0 

299 Other (Cleaning and Surface Coatings) 0.66 0.65 0.01 0.11 0 0.01 0.01 0.01 0 

 Total Cleaning and Surface Coatings 99.62 39.23 0.01 0.12 0 1.80 1.73 1.67 0.19 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 6.71 3.08 0.01 0.02 0.08 0.04 0.03 0.02 0 

320 Petroleum Refining 6.37 4.44 0.22 2.40 0.24 1.87 1.25 0.89 0.07 

330 Petroleum Marketing 53.40 12.44 0 0.21 0 0.01 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0.04 0.04 0.01 0.01 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

66.53 19.99 0.24 2.64 0.32 1.92 1.28 0.91 0.07 

           

Industrial Processes          

410 Chemical 4.76 4.60 0.03 0.12 0.05 0.51 0.45 0.42 0.01 

420 Food and Agriculture 0.57 0.55 0.01 0.01 0.01 0.26 0.13 0.06 0 

430 Mineral Processes 0.47 0.42 0.02 0.38 0.06 9.53 3.95 1.13 0.07 

440 Metal Processes 0.13 0.11 0.06 0.29 0.03 0.44 0.34 0.25 0 

450 Wood and Paper 0.25 0.25 0 0 0 7.16 5.01 3.01 0.01 

460 Glass and Related Products 0.01 0 0 0 0 0 0 0 0 

470 Electronics 0.02 0.02 0 0 0 0.01 0.01 0 0 

499 Other (Industrial Processes) 5.80 5.18 0.01 0.01 0 1.31 0.86 0.55 8.59 

 Total Industrial Processes 12.00 11.13 0.12 0.81 0.15 19.22 10.74 5.42 8.68 

           

Solvent Evaporation          

510 Consumer Products 143.99 114.08 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 11.34 11.34 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 1.16 1.16 0 0 0 0 0 0 1.19 

540 Asphalt Paving/Roofing 1.38 1.27 0 0 0 0.03 0.03 0.03 0 

 Total Solvent Evaporation 157.87 127.86 0 0 0 0.03 0.03 0.03 1.19 

 

 

 

 



 

 

Attachment B 

(Continued)  

2024 Summer Planning Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 5.06 2.30 11.45 14.00 0.14 2.31 2.25 2.22 0.02 

620 Farming Operations 16.81 1.41 0 0 0 1.35 0.67 0.15 7.77 

630 Construction and Demolition 0 0 0 0 0 75.88 37.13 3.71 0 

640 Paved Road Dust 0 0 0 0 0 137.57 62.90 9.44 0 

645 Unpaved Road Dust 0 0 0 0 0 28.46 16.92 1.69 0 

650 Fugitive Windblown Dust 0 0 0 0 0 4.34 2.15 0.31 0 

660 Fires 0.34 0.29 0.08 3.02 0 0.45 0.44 0.41 0 

670 Waste Burning and Disposal 0.26 0.23 0.10 3.03 0.03 0.36 0.35 0.30 0.03 

690 Cooking 2.84 1.12 0 0 0 11.88 11.88 11.88 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 27.07 

 RECLAIM 0 0 15.05 0 6.10 0 0 0 0 

 Total Miscellaneous Processes 25.30 5.35 26.67 20.05 6.27 262.60 134.68 30.12 34.90 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 20.4 19.08 10.81 199.67 0.63 11.49 11.26 4.67 8.49 

722 Light Duty Trucks 1 (T1) 5.4 5.05 2.68 36.19 0.08 1.26 1.23 0.52 1 

723 Light Duty Trucks 2 (T2) 11.23 10.48 6.5 89.85 0.26 3.79 3.72 1.55 2.86 

724 Medium Duty Trucks (T3) 9.14 8.5 5.48 67.14 0.21 2.51 2.46 1.03 1.85 

732 Light Heavy Duty Gas Trucks 1 (T4) 1.5 1.44 1.09 4.55 0.02 0.28 0.27 0.11 0.14 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.22 0.21 0.18 0.63 0 0.05 0.05 0.02 0.02 

734 Medium Heavy Duty Gas Trucks 
(T6) 

0.35 0.32 0.41 2.78 0.02 0.16 0.15 0.06 0.05 

736 Heavy Heavy Duty Gas Trucks 
((HHD) 

0.01 0 0.03 0.23 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 
(T4) 

0.19 0.17 3.46 1.04 0.01 0.28 0.28 0.13 0.5 

743 Light Heavy Duty Diesel Trucks 2 
(T5) 

0.07 0.06 1.18 0.37 0 0.13 0.12 0.06 0.2 

744 Medium Heavy Duty Diesel Truck 
(T6) 

0.07 0.06 8.46 0.71 0.06 1.05 1.03 0.45 1.51 

746 Heavy Heavy Duty Diesel Trucks 
(HHD) 

1.98 0.81 27.84 12.2 0.16 1.44 1.43 0.64 2.78 

750 Motorcycles (MCY) 9.71 8.55 2.04 39.98 0 0.04 0.04 0.02 0.02 

760 Diesel Urban Buses (UB) 4.08 0.06 0.31 31.15 0 0.07 0.07 0.03 0.63 

762 Gas Urban Buses (UB) 0 0 0.02 0.05 0 0.01 0.01 0.01 0 

771 Gas School Buses (SB) 0.07 0.05 0.05 0.48 0 0.09 0.09 0.04 0 

772 Diesel School Buses (SB) 0.03 0.03 1.75 0.12 0 0.18 0.18 0.08 0.03 

777 Gas Other Buses (OB) 0.09 0.08 0.12 0.67 0 0.04 0.04 0.02 0.02 

778 Motor Coaches 0.01 0.01 0.24 0.08 0 0.02 0.02 0.01 0.04 

779 Diesel Other Buses (OB) 0 0 0.33 0.02 0 0.04 0.04 0.02 0.08 

780 Motor Homes (MH) 0.04 0.04 0.47 0.46 0.01 0.09 0.09 0.04 0.03 

 Total On-Road Motor Vehicles 64.61 55.01 73.46 488.36 1.49 23.01 22.57 9.5 20.26 

           

Other Mobile Sources          

810 Aircraft 3.59 3.44 18.78 34.84 1.6 0.77 0.74 0.66 0 

820 Trains 0.83 0.69 16.36 3.98 0.02 0.37 0.37 0.34 0.01 

833 Ocean Going Vessels 11.13 9.53 31.44 4.52 2.19 0.72 0.72 0.66 0.03 

835 Commercial Harbor Crafts 0.39 0.33 5.79 1.22 0 0.25 0.25 0.23 0 

840 Recreational Boats 18.6 17.36 3.61 66.4 0.01 1.14 1.03 0.78 0.01 

850 Off-Road Recreational Vehicles 1.37 1.36 0.03 1.61 0 0.01 0.01 0 0 

860 Off-Road Equipment 58.13 53.93 35.6 732.11 0.09 1.99 1.92 1.66 0.07 

861 Off-Road Equipment (PERP) 0.63 0.53 4.99 4.81 0.02 0.17 0.17 0.16 0.01 

870 Farm Equipment 0.31 0.28 0.58 5.85 0 0.04 0.04 0.04 0 

890 Fuel Storage and Handling 6.97 6.97 0 0 0 0 0 0 0 

 Total Other Mobile Sources 101.95 94.41 117.19 855.34 3.94 5.45 5.24 4.52 0.14 

           

Total Stationary and Area Sources 1131.14 226.30 47.95 103.16 9.70 291.57 154.24 43.83 59.44 
Total On-Road Vehicles 64.61 55.01 73.46 488.36 1.49 23.01 22.57 9.5 20.26 

Total Other Mobile 101.95 94.41 117.19 855.34 3.94 5.45 5.24 4.52 0.14 

Total  1297.71 375.71 238.61 1446.86 15.13 320.03 182.05 57.86 79.84 



 

 

Attachment B 

2025 Summer Planning Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 2.82 0.32 3.17 4.25 0.23 0.56 0.56 0.55 0.72 

20 Cogeneration 0.04 0.02 0.02 0.12 0 0.02 0.01 0.01 0.18 

30 Oil and Gas Production (combustion) 1.31 0.15 0.87 0.7 0.01 0.11 0.11 0.11 0.22 

40 Petroleum Refining (Combustion) 6.57 1.38 5.94 5.18 0.01 1.81 1.8 1.8 1.54 

50 Manufacturing and Industrial 4.32 0.96 8.4 47.66 1.41 1.48 1.4 1.36 2.32 

52 Food and Agricultural Processing 0.1 0.05 0.42 0.54 0 0.06 0.06 0.06 0.06 

60 Service and Commercial 4.95 1.97 9.88 18.91 0.74 1.06 1.06 1.05 2.42 

99 Other (Fuel Combustion) 0.91 0.68 2.67 1.27 0.08 0.54 0.51 0.48 0.29 

 Total Fuel Combustion 21 5.53 31.39 78.62 2.50 5.62 5.49 5.41 7.76 

           

Waste Disposal          

110 Sewage Treatment 0.4 0.29 0 0.01 0 0.02 0 0 0.22 

120 Landfills 655.2 9.09 0.4 0.42 0.39 0.23 0.22 0.22 4.16 

130 Incineration 0.22 0.04 1.2 0.28 0.07 0.12 0.06 0.05 0.24 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 98.27 7.91 0.01 0.01 0 0 0 0 2.06 

 Total Waste Disposal 754.09 17.32 1.62 0.71 0.47 0.37 0.29 0.28 6.67 

           

Cleaning and Surface Coatings          

210 Laundering 3.6 0.18 0 0 0 0 0 0 0 

220 Degreasing 69.77 13.53 0 0 0 0.03 0.03 0.03 0.01 

230 Coatings and Related Processes 20.21 19.77 0 0.01 0 1.75 1.68 1.62 0.14 

240 Printing 0.83 0.83 0 0 0 0 0 0 0.05 

250 Adhesives and Sealants 5.25 4.64 0 0 0 0.03 0.03 0.03 0 

299 Other (Cleaning and Surface Coatings) 0.66 0.65 0.04 0.12 0 0.01 0.01 0.01 0 

 Total Cleaning and Surface Coatings 100.31 39.59 0.04 0.12 0 1.82 1.75 1.68 0.2 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 7 3.21 0.01 0.03 0.08 0.04 0.03 0.02 0 

320 Petroleum Refining 6.37 4.44 0.72 2.4 0.24 1.87 1.25 0.89 0.07 

330 Petroleum Marketing 52.68 12.21 0.02 0.2 0 0.01 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0.04 0.04 0.01 0.01 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

66.1 19.9 0.76 2.63 0.32 1.92 1.28 0.91 0.07 

           

Industrial Processes          

410 Chemical 4.78 4.63 0.07 0.12 0.05 0.52 0.45 0.42 0.01 

420 Food and Agriculture 0.58 0.56 0.03 0.01 0.01 0.26 0.13 0.06 0 

430 Mineral Processes 0.47 0.42 0.47 0.38 0.06 9.56 3.96 1.14 0.07 

440 Metal Processes 0.13 0.11 0.32 0.3 0.03 0.45 0.35 0.26 0 

450 Wood and Paper 0.25 0.25 0 0 0 7.29 5.1 3.06 0.01 

460 Glass and Related Products 0.01 0 0 0 0 0 0 0 0 

470 Electronics 0.02 0.02 0 0 0 0.01 0.01 0 0 

499 Other (Industrial Processes) 5.82 5.2 0.03 0.01 0 1.32 0.86 0.55 8.59 

 Total Industrial Processes 12.06 11.19 0.92 0.82 0.16 19.41 10.86 5.5 8.68 

           

Solvent Evaporation          

510 Consumer Products 145.79 115.57 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 11.43 11.43 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 1.16 1.16 0 0 0 0 0 0 1.19 

540 Asphalt Paving/Roofing 1.39 1.29 0 0 0 0.03 0.03 0.03 0 

 Total Solvent Evaporation 159.79 129.46 0 0 0 0.03 0.03 0.03 1.19 

 

 

 

 



 

 

Attachment B 

(Continued)  

2025 Summer Planning Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 5.03 2.29 11.22 13.9 0.14 2.3 2.23 2.2 0.02 

620 Farming Operations 16.72 1.4 0 0 0 1.34 0.66 0.15 7.76 

630 Construction and Demolition 0 0 0 0 0 76.63 37.49 3.75 0 

640 Paved Road Dust 0 0 0 0 0 138.16 63.17 9.48 0 

645 Unpaved Road Dust 0 0 0 0 0 28.46 16.92 1.69 0 

650 Fugitive Windblown Dust 0 0 0 0 0 4.3 2.13 0.31 0 

660 Fires 0.34 0.29 0.08 3.02 0 0.45 0.44 0.41 0 

670 Waste Burning and Disposal 0.26 0.22 0.1 3.03 0.03 0.36 0.35 0.3 0.03 

690 Cooking 2.86 1.13 0 0 0 11.96 11.96 11.96 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 27.25 

 RECLAIM   0  6.10     

 Total Miscellaneous Processes 25.2 5.33 11.39 19.96 6.27 263.96 135.36 30.25 35.06 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 19.19 18.01 9.95 188.61 0.61 11.45 11.22 4.65 8.61 

722 Light Duty Trucks 1 (T1) 5.03 4.71 2.42 33.48 0.08 1.26 1.24 0.52 1.02 

723 Light Duty Trucks 2 (T2) 10.69 10.02 5.89 84.96 0.25 3.79 3.71 1.54 2.91 

724 Medium Duty Trucks (T3) 8.56 8.01 4.82 61.82 0.2 2.49 2.44 1.01 1.86 

732 Light Heavy Duty Gas Trucks 1 (T4) 1.4 1.35 0.99 4.14 0.02 0.27 0.26 0.11 0.14 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.21 0.2 0.17 0.59 0 0.05 0.05 0.02 0.02 

734 Medium Heavy Duty Gas Trucks 
(T6) 

0.34 0.31 0.37 2.55 0.02 0.16 0.15 0.06 0.05 

736 Heavy Heavy Duty Gas Trucks 
((HHD) 

0.01 0 0.02 0.23 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 
(T4) 

0.18 0.16 3.03 0.96 0.01 0.28 0.28 0.13 0.52 

743 Light Heavy Duty Diesel Trucks 2 
(T5) 

0.07 0.06 1.05 0.35 0 0.13 0.12 0.06 0.2 

744 Medium Heavy Duty Diesel Truck 
(T6) 

0.07 0.06 7.86 0.72 0.06 1.06 1.04 0.45 1.55 

746 Heavy Heavy Duty Diesel Trucks 
(HHD) 

2.03 0.82 22.18 12.64 0.17 1.43 1.41 0.61 2.86 

750 Motorcycles (MCY) 9.71 8.54 2.05 39.72 0 0.04 0.04 0.02 0.02 

760 Diesel Urban Buses (UB) 4.05 0.06 0.31 30.95 0 0.07 0.07 0.03 0.63 

762 Gas Urban Buses (UB) 0 0 0.02 0.05 0 0.01 0.01 0.01 0 

771 Gas School Buses (SB) 0.07 0.05 0.05 0.49 0 0.1 0.1 0.04 0 

772 Diesel School Buses (SB) 0.03 0.03 1.67 0.12 0 0.18 0.17 0.08 0.03 

777 Gas Other Buses (OB) 0.09 0.08 0.11 0.68 0 0.04 0.04 0.01 0.02 

778 Motor Coaches 0.01 0.01 0.22 0.09 0 0.02 0.02 0.01 0.04 

779 Diesel Other Buses (OB) 0 0 0.35 0.03 0 0.03 0.03 0.01 0.08 

780 Motor Homes (MH) 0.04 0.03 0.5 0.36 0.01 0.08 0.08 0.04 0.03 

 Total On-Road Motor Vehicles 61.78 52.52 64.03 463.51 1.45 22.93 22.49 9.42 20.59 

           

Other Mobile Sources          

810 Aircraft 3.66 3.5 19.75 35.42 1.66 0.77 0.75 0.67 0 

820 Trains 0.81 0.68 16.44 4.05 0.02 0.37 0.37 0.34 0.01 

833 Ocean Going Vessels 11.14 9.54 31.09 4.5 2.19 0.72 0.72 0.66 0.03 

835 Commercial Harbor Crafts 0.39 0.33 5.79 1.22 0 0.25 0.25 0.23 0 

840 Recreational Boats 17.86 16.67 3.57 66.51 0.01 1.1 0.99 0.75 0.01 

850 Off-Road Recreational Vehicles 1.34 1.32 0.04 1.69 0 0.01 0.01 0 0 

860 Off-Road Equipment 54.33 50.41 33.63 707.07 0.09 1.88 1.81 1.57 0.07 

861 Off-Road Equipment (PERP) 0.59 0.49 4.25 4.9 0.02 0.13 0.13 0.12 0.01 

870 Farm Equipment 0.29 0.26 0.55 5.54 0 0.04 0.04 0.04 0 

890 Fuel Storage and Handling 6.8 6.8 0 0 0 0 0 0 0 

 Total Other Mobile Sources 97.2 90 115.11 830.9 3.99 5.26 5.06 4.37 0.13 

           

Total Stationary and Area Sources 1138.55 228.33 46.12 102.86 9.72 293.13 155.06 44.06 59.64 
Total On-Road Vehicles 61.78 52.52 64.03 463.51 1.45 22.93 22.49 9.42 20.59 

Total Other Mobile 97.2 90 115.11 830.9 3.99 5.26 5.06 4.37 0.13 

Total  1297.53 370.84 225.26 1397.27 15.16 321.33 182.61 57.85 80.36 



 

 

Attachment B 

2026 Summer Planning Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 2.78 0.32 3.13 4.21 0.23 0.55 0.55 0.55 0.71 

20 Cogeneration 0.04 0.02 0.02 0.12 0 0.02 0.01 0.01 0.18 

30 Oil and Gas Production (combustion) 1.36 0.16 0.87 0.72 0.01 0.11 0.11 0.11 0.23 

40 Petroleum Refining (Combustion) 6.57 1.38 5.34 5.18 3.15 1.81 1.8 1.8 1.54 

50 Manufacturing and Industrial 4.32 0.97 8.38 47.6 2.2 1.48 1.4 1.37 2.32 

52 Food and Agricultural Processing 0.1 0.05 0.42 0.54 0.01 0.06 0.06 0.06 0.06 

60 Service and Commercial 4.96 1.97 9.82 18.64 0.75 1.05 1.05 1.04 2.37 

99 Other (Fuel Combustion) 0.91 0.68 2.68 1.27 0.09 0.54 0.51 0.48 0.3 

 Total Fuel Combustion 21.03 5.55 30.65 78.28 6.45 5.62 5.49 5.41 7.71 

           

Waste Disposal          

110 Sewage Treatment 0.4 0.29 0 0.01 0 0.02 0 0 0.22 

120 Landfills 659.27 9.15 0.4 0.42 0.39 0.23 0.22 0.22 4.18 

130 Incineration 0.22 0.04 1.21 0.28 0.08 0.13 0.06 0.05 0.24 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 98.63 7.93 0.01 0.01 0 0 0 0 2.1 

 Total Waste Disposal 758.53 17.41 1.63 0.71 0.47 0.37 0.29 0.28 6.73 

           

Cleaning and Surface Coatings          

210 Laundering 3.62 0.18 0 0 0 0 0 0 0 

220 Degreasing 70.22 13.63 0 0 0 0.03 0.03 0.03 0.01 

230 Coatings and Related Processes 20.4 19.95 0 0.01 0 1.77 1.7 1.64 0.14 

240 Printing 0.84 0.84 0 0 0 0 0 0 0.05 

250 Adhesives and Sealants 5.28 4.67 0 0 0 0.03 0.03 0.03 0 

299 Other (Cleaning and Surface Coatings) 0.66 0.66 0.04 0.12 0.01 0.01 0.01 0.01 0 

 Total Cleaning and Surface Coatings 101.04 39.93 0.04 0.12 0.01 1.84 1.77 1.7 0.2 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 7.32 3.35 0.01 0.03 0.09 0.04 0.03 0.02 0 

320 Petroleum Refining 6.37 4.44 0.68 2.4 1.43 1.87 1.25 0.89 0.07 

330 Petroleum Marketing 51.95 12.01 0.02 0.2 0 0.01 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0.04 0.04 0.01 0.01 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

65.68 19.84 0.72 2.63 1.52 1.92 1.28 0.91 0.07 

           

Industrial Processes          

410 Chemical 4.81 4.65 0.07 0.12 0.09 0.52 0.45 0.43 0.01 

420 Food and Agriculture 0.59 0.56 0.03 0.01 0.01 0.27 0.13 0.06 0 

430 Mineral Processes 0.48 0.43 0.47 0.38 0.22 9.59 3.98 1.14 0.07 

440 Metal Processes 0.14 0.12 0.32 0.3 0.23 0.46 0.36 0.26 0 

450 Wood and Paper 0.25 0.25 0 0 0 7.43 5.2 3.12 0.01 

460 Glass and Related Products 0.01 0 0 0 0 0 0 0 0 

470 Electronics 0.02 0.02 0 0 0 0.01 0.01 0 0 

499 Other (Industrial Processes) 5.84 5.21 0.03 0.01 0 1.32 0.87 0.55 8.59 

 Total Industrial Processes 12.12 11.25 0.93 0.83 0.55 19.59 10.99 5.57 8.68 

           

Solvent Evaporation          

510 Consumer Products 146.73 116.33 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 11.53 11.53 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 1.17 1.17 0 0 0 0 0 0 1.18 

540 Asphalt Paving/Roofing 1.4 1.3 0 0 0 0.03 0.03 0.03 0 

 Total Solvent Evaporation 160.83 130.32 0 0 0 0.03 0.03 0.03 1.18 

 

 

 

 



 

 

Attachment B 

(Continued)  

2026 Summer Planning Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 5 2.28 10.97 13.81 0.14 2.28 2.22 2.18 0.02 

620 Farming Operations 16.63 1.39 0 0 0 1.34 0.66 0.15 7.75 

630 Construction and Demolition 0 0 0 0 0 77.18 37.76 3.77 0 

640 Paved Road Dust 0 0 0 0 0 139.27 63.67 9.55 0 

645 Unpaved Road Dust 0 0 0 0 0 28.46 16.92 1.69 0 

650 Fugitive Windblown Dust 0 0 0 0 0 4.27 2.12 0.3 0 

660 Fires 0.34 0.29 0.08 3.02 0 0.45 0.44 0.41 0 

670 Waste Burning and Disposal 0.26 0.22 0.1 3.03 0.03 0.36 0.35 0.3 0.03 

690 Cooking 2.87 1.14 0 0 0 12.03 12.03 12.03 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 27.4 

 Total Miscellaneous Processes 25.1 5.32 11.15 19.86 0.17 265.64 136.17 30.4 35.2 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 18.28 17.22 9.33 180.67 0.59 11.46 11.23 4.64 8.76 

722 Light Duty Trucks 1 (T1) 4.72 4.44 2.21 31.33 0.08 1.28 1.25 0.52 1.04 

723 Light Duty Trucks 2 (T2) 10.29 9.67 5.42 81.45 0.24 3.8 3.73 1.55 2.98 

724 Medium Duty Trucks (T3) 8.12 7.63 4.31 58.04 0.19 2.48 2.43 1.01 1.88 

732 Light Heavy Duty Gas Trucks 1 (T4) 1.31 1.26 0.9 3.75 0.02 0.26 0.26 0.11 0.13 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.19 0.18 0.15 0.54 0 0.05 0.05 0.02 0.02 

734 Medium Heavy Duty Gas Trucks 
(T6) 

0.32 0.29 0.33 2.36 0.02 0.15 0.15 0.06 0.05 

736 Heavy Heavy Duty Gas Trucks 
((HHD) 

0 0 0.02 0.23 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 
(T4) 

0.17 0.15 2.64 0.89 0.01 0.28 0.27 0.13 0.53 

743 Light Heavy Duty Diesel Trucks 2 
(T5) 

0.06 0.06 0.92 0.33 0 0.12 0.12 0.06 0.21 

744 Medium Heavy Duty Diesel Truck 
(T6) 

0.07 0.06 7.63 0.74 0.06 1.07 1.05 0.46 1.57 

746 Heavy Heavy Duty Diesel Trucks 
(HHD) 

2.06 0.83 20.84 12.94 0.17 1.45 1.43 0.61 2.92 

750 Motorcycles (MCY) 9.79 8.61 2.07 39.81 0 0.04 0.04 0.02 0.02 

760 Diesel Urban Buses (UB) 4.04 0.06 0.31 30.94 0 0.07 0.07 0.03 0.63 

762 Gas Urban Buses (UB) 0 0 0.02 0.05 0 0.01 0.01 0.01 0 

771 Gas School Buses (SB) 0.07 0.05 0.05 0.5 0 0.1 0.1 0.04 0 

772 Diesel School Buses (SB) 0.03 0.02 1.59 0.12 0 0.18 0.17 0.08 0.03 

777 Gas Other Buses (OB) 0.09 0.08 0.11 0.63 0 0.04 0.04 0.01 0.02 

778 Motor Coaches 0.01 0.01 0.2 0.09 0 0.02 0.02 0.01 0.04 

779 Diesel Other Buses (OB) 0 0 0.35 0.03 0 0.04 0.03 0.01 0.08 

780 Motor Homes (MH) 0.04 0.03 0.48 0.3 0.01 0.08 0.08 0.04 0.03 

 Total On-Road Motor Vehicles 59.69 50.67 59.89 445.72 1.41 22.98 22.54 9.42 20.94 

           

Other Mobile Sources          

810 Aircraft 3.72 3.57 20.71 35.98 1.72 0.78 0.76 0.68 0 

820 Trains 0.83 0.7 16.69 4.13 0.02 0.37 0.37 0.34 0.01 

833 Ocean Going Vessels 11.21 9.6 31.43 4.57 2.22 0.73 0.73 0.67 0.03 

835 Commercial Harbor Crafts 0.39 0.33 5.79 1.21 0 0.25 0.25 0.23 0 

840 Recreational Boats 17.15 16.01 3.54 66.66 0.01 1.05 0.95 0.72 0.01 

850 Off-Road Recreational Vehicles 1.28 1.27 0.04 1.7 0 0.01 0.01 0 0 

860 Off-Road Equipment 50.04 46.37 31.7 680.41 0.09 1.78 1.71 1.48 0.08 

861 Off-Road Equipment (PERP) 0.59 0.49 4.16 5 0.02 0.13 0.13 0.12 0.01 

870 Farm Equipment 0.27 0.24 0.52 5.22 0 0.04 0.04 0.03 0 

890 Fuel Storage and Handling 6.64 6.64 0 0 0 0 0 0 0 

 Total Other Mobile Sources 92.12 85.22 114.57 804.87 4.08 5.13 4.93 4.27 0.15 

           

Total Stationary and Area Sources 1144.33 229.61 45.12 102.43 9.17 295.01 156.02 44.30 59.78 
Total On-Road Vehicles 59.69 50.67 59.89 445.72 1.41 22.98 22.54 9.42 20.94 

Total Other Mobile 92.12 85.22 114.57 804.87 4.08 5.13 4.93 4.27 0.15 

Total  1296.14 365.5 219.59 1353.01 14.66 323.12 183.49 57.99 80.86 



 

 

Attachment B 

2027 Summer Planning Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 2.65 0.31 2.97 4.04 0.23 0.53 0.52 0.52 0.67 

20 Cogeneration 0.04 0.02 0.02 0.12 0 0.02 0.01 0.01 0.18 

30 Oil and Gas Production (combustion) 1.41 0.16 0.9 0.74 0.01 0.11 0.11 0.11 0.24 

40 Petroleum Refining (Combustion) 6.57 1.38 5.01 5.18 3.15 1.81 1.8 1.8 1.54 

50 Manufacturing and Industrial 4.28 0.96 8.33 47.05 2.2 1.47 1.39 1.36 2.3 

52 Food and Agricultural Processing 0.1 0.05 0.42 0.54 0.01 0.06 0.06 0.06 0.06 

60 Service and Commercial 4.97 1.98 9.85 18.43 0.76 1.05 1.04 1.04 2.33 

99 Other (Fuel Combustion) 0.92 0.69 2.68 1.28 0.09 0.55 0.52 0.49 0.3 

 Total Fuel Combustion 20.95 5.55 30.18 77.38 6.45 5.59 5.46 5.38 7.62 

           

Waste Disposal          

110 Sewage Treatment 0.41 0.29 0 0.01 0 0.02 0 0 0.22 

120 Landfills 663.68 9.21 0.41 0.42 0.39 0.23 0.22 0.22 4.2 

130 Incineration 0.23 0.04 1.22 0.28 0.08 0.13 0.06 0.05 0.24 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 98.98 7.96 0.01 0.01 0 0 0 0 2.13 

 Total Waste Disposal 763.29 17.5 1.63 0.71 0.47 0.37 0.29 0.28 6.79 

           

Cleaning and Surface Coatings          

210 Laundering 3.64 0.18 0 0 0 0 0 0 0 

220 Degreasing 70.55 13.7 0 0 0 0.03 0.03 0.03 0.01 

230 Coatings and Related Processes 20.57 20.13 0 0.01 0 1.79 1.71 1.65 0.14 

240 Printing 0.86 0.86 0 0 0 0 0 0 0.05 

250 Adhesives and Sealants 5.31 4.69 0 0 0 0.03 0.03 0.03 0 

299 Other (Cleaning and Surface Coatings) 0.67 0.66 0.04 0.12 0.01 0.01 0.01 0.01 0 

 Total Cleaning and Surface Coatings 101.6 40.21 0.04 0.12 0.01 1.86 1.78 1.72 0.2 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 7.7 3.53 0.01 0.03 0.09 0.04 0.03 0.02 0 

320 Petroleum Refining 6.37 4.44 0.65 2.4 1.43 1.87 1.25 0.89 0.07 

330 Petroleum Marketing 51.1 11.83 0.02 0.19 0 0.01 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0.04 0.04 0.01 0.01 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

65.22 19.84 0.69 2.63 1.52 1.92 1.28 0.91 0.07 

           

Industrial Processes          

410 Chemical 4.83 4.67 0.07 0.12 0.09 0.52 0.45 0.43 0.01 

420 Food and Agriculture 0.59 0.57 0.03 0.01 0.01 0.27 0.13 0.06 0 

430 Mineral Processes 0.48 0.43 0.48 0.39 0.22 9.61 3.99 1.15 0.07 

440 Metal Processes 0.14 0.12 0.33 0.31 0.24 0.47 0.37 0.27 0 

450 Wood and Paper 0.25 0.25 0 0 0 7.55 5.29 3.17 0.01 

460 Glass and Related Products 0.01 0 0 0 0 0 0 0 0 

470 Electronics 0.02 0.02 0 0 0 0.01 0.01 0 0 

499 Other (Industrial Processes) 5.85 5.23 0.03 0.01 0 1.32 0.87 0.55 8.59 

 Total Industrial Processes 12.17 11.29 0.94 0.84 0.56 19.76 11.1 5.64 8.68 

           

Solvent Evaporation          

510 Consumer Products 147.83 117.22 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 11.61 11.61 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 1.17 1.17 0 0 0 0 0 0 1.18 

540 Asphalt Paving/Roofing 1.41 1.31 0 0 0 0.03 0.03 0.03 0 

 Total Solvent Evaporation 162.03 131.31 0 0 0 0.03 0.03 0.03 1.18 

 

 

 

 



 

 

Attachment B 

(Continued)  

2027 Summer Planning Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 4.98 2.27 10.74 13.71 0.13 2.26 2.2 2.16 0.02 

620 Farming Operations 16.53 1.38 0 0 0 1.34 0.66 0.14 7.73 

630 Construction and Demolition 0 0 0 0 0 77.68 38.01 3.8 0 

640 Paved Road Dust 0 0 0 0 0 139.97 63.99 9.6 0 

645 Unpaved Road Dust 0 0 0 0 0 28.46 16.92 1.69 0 

650 Fugitive Windblown Dust 0 0 0 0 0 4.23 2.1 0.3 0 

660 Fires 0.34 0.29 0.08 3.02 0 0.45 0.44 0.41 0 

670 Waste Burning and Disposal 0.26 0.22 0.1 3.03 0.03 0.36 0.35 0.3 0.03 

690 Cooking 2.89 1.14 0 0 0 12.1 12.1 12.1 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 27.57 

 Total Miscellaneous Processes 24.99 5.31 10.92 19.77 0.17 266.86 136.77 30.52 35.35 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 17.42 16.46 8.81 173.68 0.58 11.45 11.23 4.63 8.88 

722 Light Duty Trucks 1 (T1) 4.43 4.18 2.02 29.36 0.08 1.29 1.26 0.53 1.05 

723 Light Duty Trucks 2 (T2) 9.89 9.33 5.01 78.32 0.23 3.81 3.74 1.55 3.03 

724 Medium Duty Trucks (T3) 7.7 7.26 3.88 54.68 0.19 2.47 2.42 1 1.9 

732 Light Heavy Duty Gas Trucks 1 (T4) 1.24 1.19 0.82 3.46 0.02 0.25 0.25 0.1 0.13 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.17 0.17 0.14 0.5 0 0.05 0.05 0.02 0.02 

734 Medium Heavy Duty Gas Trucks 
(T6) 

0.31 0.28 0.3 2.2 0.02 0.15 0.15 0.06 0.05 

736 Heavy Heavy Duty Gas Trucks 
((HHD) 

0 0 0.02 0.23 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 
(T4) 

0.16 0.14 2.29 0.82 0.01 0.28 0.27 0.13 0.54 

743 Light Heavy Duty Diesel Trucks 2 
(T5) 

0.06 0.05 0.81 0.31 0 0.12 0.12 0.06 0.21 

744 Medium Heavy Duty Diesel Truck 
(T6) 

0.07 0.06 7.41 0.75 0.06 1.08 1.06 0.46 1.59 

746 Heavy Heavy Duty Diesel Trucks 
(HHD) 

2.09 0.84 19.88 13.18 0.16 1.47 1.45 0.62 2.98 

750 Motorcycles (MCY) 9.82 8.62 2.07 39.78 0 0.04 0.04 0.02 0.02 

760 Diesel Urban Buses (UB) 3.92 0.06 0.31 30.09 0 0.07 0.07 0.03 0.64 

762 Gas Urban Buses (UB) 0 0 0.02 0.05 0 0.01 0.01 0.01 0 

771 Gas School Buses (SB) 0.08 0.06 0.05 0.5 0 0.11 0.1 0.04 0 

772 Diesel School Buses (SB) 0.03 0.02 1.5 0.12 0 0.18 0.18 0.08 0.03 

777 Gas Other Buses (OB) 0.09 0.08 0.1 0.59 0 0.04 0.03 0.01 0.02 

778 Motor Coaches 0.01 0.01 0.2 0.09 0 0.02 0.02 0.01 0.04 

779 Diesel Other Buses (OB) 0 0 0.36 0.03 0 0.04 0.04 0.02 0.08 

780 Motor Homes (MH) 0.03 0.03 0.47 0.25 0.01 0.08 0.08 0.04 0.03 

 Total On-Road Motor Vehicles 57.53 48.85 56.48 428.99 1.38 23 22.57 9.41 21.26 

           

Other Mobile Sources          

810 Aircraft 3.8 3.64 21.66 36.56 1.77 0.79 0.77 0.69 0 

820 Trains 0.84 0.7 16.97 4.21 0.02 0.37 0.37 0.34 0.01 

833 Ocean Going Vessels 11.24 9.62 31.55 4.64 2.25 0.74 0.74 0.68 0.03 

835 Commercial Harbor Crafts 0.38 0.32 5.77 1.21 0 0.25 0.25 0.23 0 

840 Recreational Boats 16.49 15.4 3.51 66.89 0.01 1.02 0.91 0.69 0.01 

850 Off-Road Recreational Vehicles 1.22 1.2 0.04 1.71 0 0.01 0.01 0 0 

860 Off-Road Equipment 45.77 42.42 30.06 653.81 0.09 1.68 1.62 1.4 0.07 

861 Off-Road Equipment (PERP) 0.56 0.47 3.65 5.1 0.02 0.1 0.1 0.1 0.01 

870 Farm Equipment 0.25 0.23 0.49 4.89 0 0.04 0.04 0.03 0 

890 Fuel Storage and Handling 6.5 6.5 0 0 0 0 0 0 0 

 Total Other Mobile Sources 87.05 80.5 113.7 779.01 4.16 4.99 4.8 4.16 0.14 

           

Total Stationary and Area Sources 1150.24 231.01 44.41 101.45 9.18 296.38 156.71 44.47 59.9 
Total On-Road Vehicles 57.53 48.85 56.48 428.99 1.38 23 22.57 9.41 21.26 

Total Other Mobile 87.05 80.5 113.7 779.01 4.16 4.99 4.8 4.16 0.14 

Total  1294.83 360.36 214.58 1309.44 14.73 324.37 184.08 58.04 81.3 



 

 

Attachment B 

2029 Summer Planning Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 2.46 0.28 2.74 3.8 0.22 0.49 0.49 0.48 0.62 

20 Cogeneration 0.04 0.02 0.02 0.12 0 0.02 0.01 0.01 0.18 

30 Oil and Gas Production (combustion) 1.48 0.17 0.93 0.77 0.01 0.11 0.11 0.11 0.25 

40 Petroleum Refining (Combustion) 6.57 1.38 4.51 5.18 3.15 1.81 1.8 1.8 1.54 

50 Manufacturing and Industrial 4.22 0.96 8.23 46.14 2.2 1.46 1.38 1.34 2.27 

52 Food and Agricultural Processing 0.1 0.05 0.42 0.54 0.01 0.06 0.06 0.06 0.06 

60 Service and Commercial 5 1.99 9.89 18.09 0.77 1.04 1.04 1.03 2.26 

99 Other (Fuel Combustion) 0.93 0.69 2.68 1.28 0.09 0.56 0.52 0.5 0.3 

 Total Fuel Combustion 20.8 5.55 29.42 75.92 6.45 5.53 5.4 5.32 7.48 

           

Waste Disposal          

110 Sewage Treatment 0.41 0.29 0 0.01 0 0.02 0 0 0.22 

120 Landfills 672.01 9.32 0.41 0.42 0.4 0.23 0.22 0.22 4.24 

130 Incineration 0.23 0.04 1.23 0.28 0.08 0.13 0.06 0.05 0.24 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 99.71 8.02 0.01 0.01 0 0 0 0 2.2 

 Total Waste Disposal 772.36 17.68 1.65 0.72 0.48 0.38 0.29 0.28 6.91 

           

Cleaning and Surface Coatings          

210 Laundering 3.68 0.18 0 0 0 0 0 0 0 

220 Degreasing 70.76 13.76 0 0 0 0.03 0.03 0.03 0.01 

230 Coatings and Related Processes 20.81 20.35 0 0.01 0 1.8 1.73 1.67 0.14 

240 Printing 0.87 0.87 0 0 0 0 0 0 0.05 

250 Adhesives and Sealants 5.33 4.71 0 0 0 0.03 0.03 0.03 0 

299 Other (Cleaning and Surface Coatings) 0.67 0.66 0.04 0.12 0.01 0.01 0.01 0.01 0 

 Total Cleaning and Surface Coatings 102.11 40.53 0.04 0.12 0.01 1.87 1.8 1.73 0.2 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 8.24 3.77 0.01 0.03 0.1 0.04 0.03 0.02 0 

320 Petroleum Refining 6.37 4.44 0.61 2.4 1.43 1.87 1.25 0.89 0.07 

330 Petroleum Marketing 49.66 11.56 0.02 0.19 0 0 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0.05 0.04 0.01 0.01 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

64.31 19.81 0.65 2.62 1.53 1.92 1.28 0.91 0.07 

           

Industrial Processes          

410 Chemical 4.84 4.68 0.07 0.12 0.09 0.53 0.46 0.43 0.01 

420 Food and Agriculture 0.6 0.57 0.03 0.01 0.01 0.27 0.13 0.06 0 

430 Mineral Processes 0.49 0.43 0.48 0.39 0.22 9.63 4 1.16 0.07 

440 Metal Processes 0.14 0.12 0.33 0.32 0.24 0.48 0.38 0.28 0 

450 Wood and Paper 0.25 0.25 0 0 0 7.7 5.39 3.23 0.01 

460 Glass and Related Products 0.01 0 0 0 0 0 0 0 0 

470 Electronics 0.02 0.02 0 0 0 0.01 0.01 0 0 

499 Other (Industrial Processes) 5.89 5.26 0.03 0.01 0 1.33 0.87 0.56 8.59 

 Total Industrial Processes 12.24 11.35 0.94 0.85 0.56 19.94 11.23 5.72 8.68 

           

Solvent Evaporation          

510 Consumer Products 151.41 120.17 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 11.78 11.78 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 1.18 1.18 0 0 0 0 0 0 1.17 

540 Asphalt Paving/Roofing 1.44 1.33 0 0 0 0.03 0.03 0.03 0 

 Total Solvent Evaporation 165.81 134.46 0 0 0 0.03 0.03 0.03 1.17 

 

 

 

 



 

 

Attachment B 

(Continued)  

2029 Summer Planning Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 4.93 2.25 10.28 13.53 0.13 2.23 2.16 2.13 0.02 

620 Farming Operations 16.34 1.36 0 0 0 1.33 0.65 0.14 7.7 

630 Construction and Demolition 0 0 0 0 0 78.78 38.55 3.85 0 

640 Paved Road Dust 0 0 0 0 0 141.29 64.6 9.69 0 

645 Unpaved Road Dust 0 0 0 0 0 28.46 16.91 1.69 0 

650 Fugitive Windblown Dust 0 0 0 0 0 4.17 2.07 0.3 0 

660 Fires 0.34 0.29 0.08 3.02 0 0.45 0.44 0.41 0 

670 Waste Burning and Disposal 0.26 0.22 0.1 3.03 0.03 0.36 0.35 0.3 0.03 

690 Cooking 2.92 1.16 0 0 0 12.23 12.23 12.23 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 27.88 

 Total Miscellaneous Processes 24.79 5.28 10.46 19.58 0.16 269.29 137.97 30.75 35.63 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 16 15.19 8.08 163.46 0.55 11.45 11.23 4.61 9.12 

722 Light Duty Trucks 1 (T1) 3.89 3.69 1.71 26.32 0.07 1.31 1.28 0.53 1.08 

723 Light Duty Trucks 2 (T2) 9.17 8.68 4.38 73.71 0.22 3.84 3.76 1.55 3.13 

724 Medium Duty Trucks (T3) 7 6.65 3.22 49.52 0.18 2.46 2.41 1 1.94 

732 Light Heavy Duty Gas Trucks 1 (T4) 1.14 1.1 0.69 2.93 0.02 0.24 0.23 0.1 0.13 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.15 0.14 0.12 0.44 0 0.05 0.05 0.02 0.02 

734 Medium Heavy Duty Gas Trucks 
(T6) 

0.28 0.26 0.25 1.93 0.01 0.15 0.15 0.06 0.05 

736 Heavy Heavy Duty Gas Trucks 
((HHD) 

0 0 0.02 0.24 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 
(T4) 

0.15 0.13 1.73 0.71 0.01 0.27 0.26 0.12 0.56 

743 Light Heavy Duty Diesel Trucks 2 
(T5) 

0.06 0.05 0.64 0.27 0 0.12 0.12 0.06 0.22 

744 Medium Heavy Duty Diesel Truck 
(T6) 

0.07 0.06 6.73 0.76 0.06 1.09 1.07 0.46 1.63 

746 Heavy Heavy Duty Diesel Trucks 
(HHD) 

2.14 0.84 17.5 13.55 0.16 1.51 1.49 0.63 3.1 

750 Motorcycles (MCY) 9.94 8.73 2.1 39.87 0 0.04 0.04 0.02 0.02 

760 Diesel Urban Buses (UB) 3.52 0.05 0.3 27.06 0 0.07 0.07 0.03 0.65 

762 Gas Urban Buses (UB) 0 0 0.02 0.04 0 0.01 0.01 0.01 0 

771 Gas School Buses (SB) 0.08 0.06 0.05 0.51 0 0.11 0.11 0.05 0 

772 Diesel School Buses (SB) 0.02 0.02 1.33 0.12 0 0.18 0.18 0.08 0.03 

777 Gas Other Buses (OB) 0.09 0.08 0.08 0.53 0 0.03 0.03 0.01 0.02 

778 Motor Coaches 0.01 0.01 0.18 0.1 0 0.02 0.02 0.01 0.04 

779 Diesel Other Buses (OB) 0 0 0.36 0.03 0 0.04 0.04 0.02 0.08 

780 Motor Homes (MH) 0.03 0.02 0.44 0.17 0.01 0.08 0.08 0.04 0.03 

 Total On-Road Motor Vehicles 53.75 45.78 49.93 402.27 1.32 23.06 22.63 9.39 21.85 

           

Other Mobile Sources          

810 Aircraft 3.93 3.77 23.58 37.72 1.9 0.81 0.79 0.7 0 

820 Trains 0.86 0.72 17.54 4.37 0.03 0.38 0.38 0.35 0.01 

833 Ocean Going Vessels 11.33 9.7 32.22 4.76 2.31 0.76 0.76 0.7 0.03 

835 Commercial Harbor Crafts 0.38 0.32 5.73 1.19 0 0.24 0.24 0.23 0 

840 Recreational Boats 15.3 14.29 3.46 67.51 0.01 0.95 0.85 0.64 0.01 

850 Off-Road Recreational Vehicles 1.1 1.08 0.04 1.74 0 0.01 0.01 0 0 

860 Off-Road Equipment 38.37 35.54 26.87 584.18 0.09 1.52 1.46 1.26 0.06 

861 Off-Road Equipment (PERP) 0.57 0.48 3.58 5.3 0.02 0.1 0.1 0.09 0.01 

870 Farm Equipment 0.22 0.2 0.44 4.25 0 0.03 0.03 0.03 0 

890 Fuel Storage and Handling 6.27 6.27 0 0 0 0 0 0 0 

 Total Other Mobile Sources 78.34 72.38 113.47 711.04 4.34 4.79 4.61 4 0.13 

           

Total Stationary and Area Sources 1162.40 234.67 43.14 99.82 9.20 298.97 158.00 44.75 60.14 
Total On-Road Vehicles 53.75 45.78 49.93 402.27 1.32 23.06 22.63 9.39 21.85 

Total Other Mobile 78.34 72.38 113.47 711.04 4.34 4.79 4.61 4 0.13 

Total  1294.5 352.82 206.55 1213.12 14.86 326.82 185.24 58.14 82.13 



 

 

Attachment B 

2030 Summer Planning Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 2.34 0.27 2.59 3.65 0.21 0.46 0.46 0.46 0.58 

20 Cogeneration 0.04 0.02 0.02 0.12 0 0.02 0.01 0.01 0.17 

30 Oil and Gas Production (combustion) 1.49 0.17 0.93 0.77 0.01 0.11 0.11 0.11 0.25 

40 Petroleum Refining (Combustion) 6.57 1.38 4.28 5.18 3.15 1.81 1.8 1.8 1.54 

50 Manufacturing and Industrial 4.18 0.95 8.16 45.6 2.2 1.44 1.36 1.33 2.25 

52 Food and Agricultural Processing 0.1 0.05 0.42 0.54 0.01 0.06 0.06 0.06 0.06 

60 Service and Commercial 5.01 2 9.9 17.93 0.77 1.03 1.03 1.03 2.23 

99 Other (Fuel Combustion) 0.93 0.69 2.68 1.28 0.09 0.56 0.53 0.5 0.3 

 Total Fuel Combustion 20.66 5.53 28.99 75.07 6.45 5.49 5.36 5.28 7.39 

           

Waste Disposal          

110 Sewage Treatment 0.41 0.3 0 0.01 0 0.02 0 0 0.22 

120 Landfills 676.15 9.38 0.41 0.42 0.4 0.23 0.22 0.22 4.26 

130 Incineration 0.23 0.04 1.23 0.28 0.08 0.13 0.06 0.05 0.24 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 100.07 8.05 0.01 0.01 0 0 0 0 2.24 

 Total Waste Disposal 776.86 17.77 1.65 0.72 0.48 0.38 0.29 0.28 6.97 

           

Cleaning and Surface Coatings          

210 Laundering 3.71 0.18 0 0 0 0 0 0 0 

220 Degreasing 70.54 13.73 0 0 0 0.03 0.03 0.03 0.01 

230 Coatings and Related Processes 20.86 20.41 0 0.01 0 1.8 1.73 1.67 0.14 

240 Printing 0.87 0.87 0 0 0 0 0 0 0.05 

250 Adhesives and Sealants 5.31 4.69 0 0 0 0.03 0.03 0.03 0 

299 Other (Cleaning and Surface Coatings) 0.67 0.66 0.04 0.11 0.01 0.01 0.01 0.01 0 

 Total Cleaning and Surface Coatings 101.96 40.54 0.04 0.12 0.01 1.87 1.8 1.73 0.2 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 8.38 3.83 0.01 0.03 0.1 0.04 0.03 0.02 0 

320 Petroleum Refining 6.37 4.44 0.59 2.4 1.43 1.87 1.25 0.89 0.07 

330 Petroleum Marketing 48.97 11.45 0.02 0.18 0 0 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0.05 0.04 0.01 0.01 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

63.76 19.77 0.63 2.62 1.53 1.92 1.28 0.91 0.07 

           

Industrial Processes          

410 Chemical 4.83 4.67 0.07 0.12 0.09 0.52 0.45 0.43 0.01 

420 Food and Agriculture 0.6 0.57 0.03 0.01 0.01 0.27 0.13 0.06 0 

430 Mineral Processes 0.49 0.44 0.48 0.39 0.22 9.63 4 1.16 0.07 

440 Metal Processes 0.14 0.12 0.33 0.32 0.25 0.48 0.38 0.28 0 

450 Wood and Paper 0.25 0.25 0 0 0 7.7 5.39 3.23 0.01 

460 Glass and Related Products 0.01 0 0 0 0 0 0 0 0 

470 Electronics 0.02 0.02 0 0 0 0.01 0.01 0 0 

499 Other (Industrial Processes) 5.9 5.27 0.03 0.01 0 1.33 0.87 0.56 8.59 

 Total Industrial Processes 12.24 11.35 0.94 0.85 0.56 19.94 11.23 5.72 8.68 

           

Solvent Evaporation          

510 Consumer Products 153.56 121.94 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 11.87 11.87 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 1.18 1.18 0 0 0 0 0 0 1.17 

540 Asphalt Paving/Roofing 1.45 1.34 0 0 0 0.03 0.03 0.03 0 

 Total Solvent Evaporation 168.05 136.33 0 0 0 0.03 0.03 0.03 1.17 

 

 

 

 



 

 

Attachment B 

(Continued)  

2030 Summer Planning Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 4.9 2.24 10.06 13.44 0.13 2.21 2.15 2.11 0.02 

620 Farming Operations 16.24 1.35 0 0 0 1.32 0.65 0.14 7.67 

630 Construction and Demolition 0 0 0 0 0 79.31 38.8 3.88 0 

640 Paved Road Dust 0 0 0 0 0 141.27 64.59 9.69 0 

645 Unpaved Road Dust 0 0 0 0 0 28.46 16.91 1.69 0 

650 Fugitive Windblown Dust 0 0 0 0 0 4.14 2.06 0.3 0 

660 Fires 0.34 0.29 0.08 3.02 0 0.45 0.44 0.41 0 

670 Waste Burning and Disposal 0.26 0.22 0.1 3.03 0.03 0.36 0.35 0.3 0.03 

690 Cooking 2.94 1.16 0 0 0 12.3 12.3 12.3 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 28.03 

 Total Miscellaneous Processes 24.68 5.27 10.24 19.49 0.16 269.82 138.26 30.83 35.76 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 15.27 14.52 7.77 158.61 0.54 11.38 11.16 4.57 9.16 

722 Light Duty Trucks 1 (T1) 3.6 3.42 1.56 24.87 0.07 1.31 1.28 0.53 1.09 

723 Light Duty Trucks 2 (T2) 8.77 8.32 4.11 71.46 0.22 3.83 3.75 1.54 3.15 

724 Medium Duty Trucks (T3) 6.65 6.33 2.96 47.38 0.17 2.45 2.4 0.99 1.95 

732 Light Heavy Duty Gas Trucks 1 (T4) 1.1 1.07 0.64 2.66 0.02 0.23 0.23 0.1 0.12 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.14 0.13 0.11 0.41 0 0.05 0.04 0.02 0.02 

734 Medium Heavy Duty Gas Trucks 
(T6) 

0.27 0.25 0.23 1.83 0.01 0.15 0.14 0.06 0.05 

736 Heavy Heavy Duty Gas Trucks 
((HHD) 

0 0 0.02 0.24 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 
(T4) 

0.14 0.12 1.51 0.66 0.01 0.27 0.26 0.12 0.57 

743 Light Heavy Duty Diesel Trucks 2 
(T5) 

0.05 0.05 0.57 0.26 0 0.12 0.12 0.06 0.22 

744 Medium Heavy Duty Diesel Truck 
(T6) 

0.07 0.06 6.43 0.75 0.05 1.09 1.07 0.46 1.65 

746 Heavy Heavy Duty Diesel Trucks 
(HHD) 

2.17 0.84 16.76 13.67 0.16 1.52 1.51 0.64 3.16 

750 Motorcycles (MCY) 9.93 8.72 2.09 39.69 0 0.04 0.04 0.02 0.02 

760 Diesel Urban Buses (UB) 3.16 0.05 0.28 24.39 0 0.07 0.07 0.03 0.65 

762 Gas Urban Buses (UB) 0 0 0.02 0.04 0 0.01 0.01 0.01 0 

771 Gas School Buses (SB) 0.08 0.06 0.05 0.52 0 0.11 0.11 0.05 0 

772 Diesel School Buses (SB) 0.02 0.02 1.24 0.12 0 0.18 0.18 0.08 0.03 

777 Gas Other Buses (OB) 0.08 0.08 0.08 0.5 0 0.03 0.03 0.01 0.02 

778 Motor Coaches 0.01 0.01 0.17 0.1 0 0.02 0.02 0.01 0.04 

779 Diesel Other Buses (OB) 0 0 0.37 0.03 0 0.04 0.04 0.02 0.08 

780 Motor Homes (MH) 0.02 0.02 0.43 0.14 0.01 0.08 0.08 0.04 0.03 

 Total On-Road Motor Vehicles 51.56 44.08 47.38 388.32 1.29 22.97 22.55 9.34 22.03 

           

Other Mobile Sources          

810 Aircraft 4 3.83 24.55 38.29 1.95 0.82 0.79 0.71 0 

820 Trains 0.86 0.72 17.67 4.45 0.03 0.38 0.38 0.35 0.01 

833 Ocean Going Vessels 11.38 9.74 32.57 4.83 2.34 0.77 0.77 0.71 0.03 

835 Commercial Harbor Crafts 0.37 0.31 5.7 1.18 0 0.24 0.24 0.23 0 

840 Recreational Boats 14.73 13.77 3.44 67.84 0.01 0.91 0.82 0.62 0.01 

850 Off-Road Recreational Vehicles 1.04 1.03 0.04 1.76 0 0.01 0.01 0 0 

860 Off-Road Equipment 35.5 32.8 25.75 544.52 0.08 1.46 1.4 1.21 0.08 

861 Off-Road Equipment (PERP) 0.58 0.49 3.55 5.41 0.02 0.09 0.09 0.08 0.01 

870 Farm Equipment 0.2 0.18 0.42 3.95 0 0.03 0.03 0.03 0 

890 Fuel Storage and Handling 6.19 6.19 0 0 0 0 0 0 0 

 Total Other Mobile Sources 74.85 69.06 113.67 672.23 4.43 4.71 4.54 3.94 0.14 

           

Total Stationary and Area Sources 1168.20 236.56 42.50 98.87 9.19 299.46 158.25 44.78 60.24 
Total On-Road Vehicles 51.56 44.08 47.38 388.32 1.29 22.97 22.55 9.34 22.03 

Total Other Mobile 74.85 69.06 113.67 672.23 4.43 4.71 4.54 3.94 0.14 

Total  1294.61 349.7 203.55 1159.43 14.92 327.14 185.34 58.06 82.41 



 

 

Attachment B 

2031 Summer Planning Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 2.34 0.27 2.58 3.64 0.21 0.46 0.46 0.46 0.58 

20 Cogeneration 0.04 0.02 0.02 0.12 0 0.02 0.01 0.01 0.17 

30 Oil and Gas Production (combustion) 1.52 0.18 0.95 0.79 0.01 0.11 0.11 0.11 0.25 

40 Petroleum Refining (Combustion) 6.57 1.38 4.19 5.18 3.15 1.81 1.8 1.8 1.54 

50 Manufacturing and Industrial 4.16 0.95 8.13 45.29 2.2 1.44 1.36 1.32 2.24 

52 Food and Agricultural Processing 0.1 0.05 0.42 0.54 0.01 0.06 0.06 0.06 0.06 

60 Service and Commercial 5.02 2 9.92 17.82 0.77 1.03 1.03 1.02 2.2 

99 Other (Fuel Combustion) 0.93 0.69 2.68 1.28 0.09 0.56 0.53 0.5 0.3 

 Total Fuel Combustion 20.67 5.54 28.89 74.65 6.45 5.49 5.36 5.28 7.36 

           

Waste Disposal          

110 Sewage Treatment 0.42 0.3 0 0.01 0 0.02 0 0 0.22 

120 Landfills 679.73 9.43 0.41 0.42 0.4 0.23 0.23 0.22 4.29 

130 Incineration 0.23 0.04 1.23 0.28 0.08 0.13 0.06 0.05 0.24 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 100.24 8.06 0.01 0.01 0 0 0 0 2.25 

 Total Waste Disposal 780.62 17.83 1.66 0.72 0.48 0.38 0.3 0.28 7 

           

Cleaning and Surface Coatings          

210 Laundering 3.73 0.18 0 0 0 0 0 0 0 

220 Degreasing 70.43 13.71 0 0 0 0.03 0.03 0.03 0.01 

230 Coatings and Related Processes 20.92 20.47 0 0.01 0 1.8 1.73 1.67 0.14 

240 Printing 0.88 0.88 0 0 0 0 0 0 0.05 

250 Adhesives and Sealants 5.31 4.69 0 0 0 0.03 0.03 0.03 0 

299 Other (Cleaning and Surface Coatings) 0.67 0.66 0.04 0.11 0.01 0.01 0.01 0.01 0 

 Total Cleaning and Surface Coatings 101.93 40.59 0.04 0.12 0.01 1.88 1.8 1.74 0.2 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 8.56 3.92 0.01 0.03 0.1 0.04 0.03 0.02 0 

320 Petroleum Refining 6.37 4.44 0.58 2.4 1.43 1.87 1.25 0.89 0.07 

330 Petroleum Marketing 48.68 11.37 0.02 0.18 0 0 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0.05 0.04 0.01 0.01 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

63.65 19.77 0.62 2.62 1.53 1.92 1.28 0.91 0.07 

           

Industrial Processes          

410 Chemical 4.82 4.66 0.07 0.12 0.09 0.52 0.45 0.43 0.01 

420 Food and Agriculture 0.6 0.58 0.03 0.01 0.01 0.27 0.13 0.06 0 

430 Mineral Processes 0.49 0.44 0.48 0.39 0.22 9.64 4 1.16 0.07 

440 Metal Processes 0.14 0.12 0.33 0.33 0.25 0.48 0.38 0.28 0 

450 Wood and Paper 0.25 0.25 0 0 0 7.71 5.4 3.24 0.01 

460 Glass and Related Products 0.01 0 0 0 0 0 0 0 0 

470 Electronics 0.02 0.02 0 0 0 0.01 0.01 0 0 

499 Other (Industrial Processes) 5.91 5.29 0.03 0.01 0 1.33 0.87 0.56 8.59 

 Total Industrial Processes 12.25 11.36 0.94 0.85 0.57 19.97 11.25 5.73 8.68 

           

Solvent Evaporation          

510 Consumer Products 155.67 123.69 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 11.96 11.96 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 1.18 1.18 0 0 0 0 0 0 1.16 

540 Asphalt Paving/Roofing 1.46 1.35 0 0 0 0.03 0.03 0.03 0 

 Total Solvent Evaporation 170.27 138.18 0 0 0 0.03 0.03 0.03 1.16 

 

 

 

 



 

 

Attachment B 

(Continued)  

2031 Summer Planning Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 4.9 2.24 9.96 13.43 0.13 2.21 2.14 2.11 0.02 

620 Farming Operations 16.16 1.34 0 0 0 1.32 0.65 0.14 7.66 

630 Construction and Demolition 0 0 0 0 0 79.86 39.07 3.91 0 

640 Paved Road Dust 0 0 0 0 0 141.21 64.56 9.69 0 

645 Unpaved Road Dust 0 0 0 0 0 28.46 16.91 1.69 0 

650 Fugitive Windblown Dust 0 0 0 0 0 4.11 2.05 0.29 0 

660 Fires 0.34 0.29 0.08 3.02 0 0.45 0.44 0.41 0 

670 Waste Burning and Disposal 0.26 0.22 0.1 3.03 0.03 0.36 0.35 0.3 0.03 

690 Cooking 2.95 1.17 0 0 0 12.37 12.37 12.37 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 28.18 

 Total Miscellaneous Processes 24.61 5.26 10.14 19.48 0.16 270.34 138.54 30.91 35.89 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 14.58 13.89 7.51 154.3 0.53 11.31 11.1 4.54 9.19 

722 Light Duty Trucks 1 (T1) 3.3 3.14 1.42 23.49 0.07 1.31 1.28 0.53 1.09 

723 Light Duty Trucks 2 (T2) 8.37 7.96 3.87 69.39 0.21 3.82 3.74 1.54 3.17 

724 Medium Duty Trucks (T3) 6.33 6.04 2.74 45.55 0.17 2.43 2.38 0.98 1.95 

732 Light Heavy Duty Gas Trucks 1 (T4) 0.99 0.96 0.59 2.4 0.02 0.23 0.22 0.09 0.12 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.13 0.12 0.11 0.39 0 0.04 0.04 0.02 0.02 

734 Medium Heavy Duty Gas Trucks 
(T6) 

0.27 0.25 0.21 1.73 0.01 0.14 0.14 0.06 0.05 

736 Heavy Heavy Duty Gas Trucks 
((HHD) 

0 0 0.02 0.24 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 
(T4) 

0.13 0.12 1.31 0.62 0.01 0.26 0.26 0.12 0.58 

743 Light Heavy Duty Diesel Trucks 2 
(T5) 

0.05 0.05 0.51 0.24 0 0.12 0.12 0.06 0.23 

744 Medium Heavy Duty Diesel Truck 
(T6) 

0.07 0.06 6.13 0.74 0.05 1.09 1.07 0.46 1.66 

746 Heavy Heavy Duty Diesel Trucks 
(HHD) 

2.19 0.84 16.13 13.77 0.16 1.54 1.53 0.64 3.22 

750 Motorcycles (MCY) 9.94 8.73 2.09 39.57 0 0.04 0.04 0.02 0.02 

760 Diesel Urban Buses (UB) 2.67 0.04 0.23 20.34 0 0.06 0.06 0.02 0.65 

762 Gas Urban Buses (UB) 0 0 0.02 0.03 0 0.01 0.01 0 0 

771 Gas School Buses (SB) 0.08 0.06 0.05 0.51 0 0.12 0.11 0.05 0 

772 Diesel School Buses (SB) 0.02 0.02 1.14 0.11 0 0.18 0.18 0.08 0.04 

777 Gas Other Buses (OB) 0.08 0.08 0.07 0.48 0 0.03 0.03 0.01 0.02 

778 Motor Coaches 0.01 0.01 0.17 0.1 0 0.02 0.02 0.01 0.04 

779 Diesel Other Buses (OB) 0 0 0.37 0.03 0 0.04 0.04 0.02 0.08 

780 Motor Homes (MH) 0.02 0.02 0.42 0.13 0.01 0.08 0.08 0.04 0.03 

 Total On-Road Motor Vehicles 49.24 42.38 45.1 374.17 1.26 22.88 22.47 9.28 22.18 

           

Other Mobile Sources          

810 Aircraft 4.06 3.91 25.51 38.87 2.01 0.83 0.8 0.72 0 

820 Trains 0.85 0.72 17.78 4.54 0.03 0.38 0.38 0.35 0.01 

833 Ocean Going Vessels 11.41 9.76 32.84 4.9 2.37 0.78 0.78 0.72 0.03 

835 Commercial Harbor Crafts 0.37 0.31 5.67 1.17 0 0.24 0.24 0.23 0 

840 Recreational Boats 14.19 13.26 3.43 68.2 0.01 0.88 0.8 0.6 0.01 

850 Off-Road Recreational Vehicles 0.99 0.98 0.04 1.78 0 0.01 0.01 0 0 

860 Off-Road Equipment 33.07 30.52 24.65 508.02 0.08 1.41 1.36 1.17 0.07 

861 Off-Road Equipment (PERP) 0.59 0.49 3.51 5.52 0.02 0.09 0.09 0.08 0.02 

870 Farm Equipment 0.19 0.17 0.39 3.67 0 0.03 0.03 0.03 0 

890 Fuel Storage and Handling 6.12 6.12 0 0 0 0 0 0 0 

 Total Other Mobile Sources 71.84 66.24 113.83 636.66 4.51 4.65 4.48 3.89 0.14 

           

Total Stationary and Area Sources 1174.00 238.53 42.28 98.45 9.21 300.01 158.56 44.87 60.37 
Total On-Road Vehicles 49.24 42.38 45.1 374.17 1.26 22.88 22.47 9.28 22.18 

Total Other Mobile 71.84 66.24 113.83 636.66 4.51 4.65 4.48 3.89 0.14 

Total  1295.08 347.15 201.21 1109.28 14.98 327.54 185.5 58.05 82.69 



 

 

Attachment B 

2032 Summer Planning Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 2.33 0.27 2.57 3.63 0.21 0.46 0.46 0.46 0.58 

20 Cogeneration 0.04 0.02 0.02 0.11 0 0.02 0.01 0.01 0.17 

30 Oil and Gas Production (combustion) 1.55 0.18 0.96 0.8 0.01 0.11 0.11 0.11 0.26 

40 Petroleum Refining (Combustion) 6.57 1.38 4.15 5.18 3.15 1.81 1.8 1.8 1.54 

50 Manufacturing and Industrial 4.13 0.95 8.09 44.95 2.2 1.43 1.35 1.31 2.22 

52 Food and Agricultural Processing 0.1 0.05 0.42 0.54 0.01 0.06 0.06 0.06 0.06 

60 Service and Commercial 5.03 2.01 9.95 17.72 0.78 1.03 1.03 1.02 2.18 

99 Other (Fuel Combustion) 0.93 0.69 2.68 1.28 0.09 0.56 0.53 0.5 0.3 

 Total Fuel Combustion 20.68 5.54 28.82 74.2 6.46 5.48 5.35 5.27 7.32 

           

Waste Disposal          

110 Sewage Treatment 0.42 0.3 0 0.01 0 0.02 0 0 0.22 

120 Landfills 683.52 9.48 0.41 0.43 0.4 0.23 0.23 0.22 4.31 

130 Incineration 0.23 0.04 1.24 0.29 0.08 0.13 0.06 0.05 0.25 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 100.42 8.08 0.01 0.01 0 0 0 0 2.26 

 Total Waste Disposal 784.58 17.9 1.66 0.72 0.48 0.38 0.3 0.28 7.04 

           

Cleaning and Surface Coatings          

210 Laundering 3.75 0.18 0 0 0 0 0 0 0 

220 Degreasing 70.18 13.67 0 0 0 0.03 0.03 0.03 0.01 

230 Coatings and Related Processes 20.97 20.52 0 0.01 0 1.8 1.73 1.67 0.14 

240 Printing 0.88 0.88 0 0 0 0 0 0 0.05 

250 Adhesives and Sealants 5.29 4.68 0 0 0 0.03 0.03 0.03 0 

299 Other (Cleaning and Surface Coatings) 0.66 0.66 0.04 0.11 0.01 0.01 0.01 0.01 0 

 Total Cleaning and Surface Coatings 101.74 40.58 0.04 0.12 0.01 1.88 1.8 1.73 0.2 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 8.74 4 0.01 0.03 0.11 0.04 0.03 0.02 0 

320 Petroleum Refining 6.37 4.44 0.58 2.4 1.43 1.87 1.25 0.89 0.07 

330 Petroleum Marketing 48.35 11.29 0.02 0.18 0 0 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0.05 0.04 0.01 0.01 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

63.51 19.78 0.61 2.62 1.54 1.92 1.28 0.91 0.07 

           

Industrial Processes          

410 Chemical 4.8 4.64 0.07 0.12 0.09 0.52 0.45 0.43 0.01 

420 Food and Agriculture 0.6 0.58 0.03 0.01 0.01 0.27 0.13 0.06 0 

430 Mineral Processes 0.49 0.44 0.47 0.39 0.22 9.64 4.01 1.16 0.07 

440 Metal Processes 0.14 0.12 0.33 0.33 0.25 0.49 0.38 0.28 0 

450 Wood and Paper 0.25 0.25 0 0 0 7.71 5.4 3.24 0.01 

460 Glass and Related Products 0.01 0 0 0 0 0 0 0 0 

470 Electronics 0.02 0.02 0 0 0 0.01 0.01 0 0 

499 Other (Industrial Processes) 5.93 5.3 0.03 0.01 0 1.33 0.87 0.56 8.59 

 Total Industrial Processes 12.25 11.36 0.94 0.86 0.57 19.97 11.25 5.73 8.68 

           

Solvent Evaporation          

510 Consumer Products 157.29 125.02 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 12.04 12.04 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 1.19 1.19 0 0 0 0 0 0 1.16 

540 Asphalt Paving/Roofing 1.47 1.36 0 0 0 0.03 0.03 0.03 0 

 Total Solvent Evaporation 171.98 139.6 0 0 0 0.03 0.03 0.03 1.16 

 

 

 

 



 

 

Attachment B 

(Continued)  

2032 Summer Planning Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 4.9 2.23 9.85 13.43 0.13 2.21 2.14 2.11 0.02 

620 Farming Operations 16.08 1.33 0 0 0 1.32 0.64 0.14 7.64 

630 Construction and Demolition 0 0 0 0 0 80.42 39.35 3.93 0 

640 Paved Road Dust 0 0 0 0 0 142.03 64.93 9.74 0 

645 Unpaved Road Dust 0 0 0 0 0 28.46 16.91 1.69 0 

650 Fugitive Windblown Dust 0 0 0 0 0 4.09 2.04 0.29 0 

660 Fires 0.34 0.29 0.08 3.02 0 0.45 0.44 0.41 0 

670 Waste Burning and Disposal 0.26 0.22 0.1 3.03 0.03 0.36 0.35 0.3 0.03 

690 Cooking 2.97 1.18 0 0 0 12.43 12.43 12.43 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 28.33 

 Total Miscellaneous Processes 24.55 5.26 10.03 19.48 0.16 271.75 139.24 31.05 36.03 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 14.04 13.39 7.35 151.65 0.52 11.33 11.12 4.54 9.27 

722 Light Duty Trucks 1 (T1) 3.06 2.91 1.31 22.5 0.07 1.32 1.29 0.53 1.11 

723 Light Duty Trucks 2 (T2) 8.04 7.66 3.69 68.06 0.21 3.83 3.76 1.54 3.21 

724 Medium Duty Trucks (T3) 6.09 5.82 2.59 44.35 0.16 2.43 2.39 0.98 1.97 

732 Light Heavy Duty Gas Trucks 1 (T4) 0.91 0.88 0.55 2.21 0.02 0.22 0.22 0.09 0.12 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.11 0.11 0.1 0.37 0 0.04 0.04 0.02 0.02 

734 Medium Heavy Duty Gas Trucks 
(T6) 

0.26 0.24 0.2 1.66 0.01 0.14 0.14 0.06 0.05 

736 Heavy Heavy Duty Gas Trucks 
((HHD) 

0 0 0.02 0.24 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 
(T4) 

0.13 0.11 1.14 0.58 0.01 0.26 0.26 0.12 0.58 

743 Light Heavy Duty Diesel Trucks 2 
(T5) 

0.05 0.04 0.46 0.23 0 0.12 0.12 0.06 0.23 

744 Medium Heavy Duty Diesel Truck 
(T6) 

0.07 0.06 5.83 0.73 0.05 1.08 1.06 0.46 1.68 

746 Heavy Heavy Duty Diesel Trucks 
(HHD) 

2.21 0.84 15.55 13.83 0.16 1.56 1.54 0.65 3.28 

750 Motorcycles (MCY) 10.02 8.8 2.1 39.7 0 0.04 0.04 0.02 0.02 

760 Diesel Urban Buses (UB) 2.55 0.04 0.21 19.46 0 0.06 0.06 0.02 0.66 

762 Gas Urban Buses (UB) 0 0 0.01 0.03 0 0.01 0.01 0 0 

771 Gas School Buses (SB) 0.08 0.06 0.04 0.51 0 0.12 0.12 0.05 0 

772 Diesel School Buses (SB) 0.02 0.02 1.05 0.11 0 0.18 0.18 0.08 0.04 

777 Gas Other Buses (OB) 0.08 0.08 0.07 0.46 0 0.03 0.03 0.01 0.02 

778 Motor Coaches 0.01 0.01 0.16 0.1 0 0.02 0.02 0.01 0.05 

779 Diesel Other Buses (OB) 0 0 0.37 0.03 0 0.04 0.04 0.02 0.09 

780 Motor Homes (MH) 0.02 0.02 0.41 0.12 0.01 0.08 0.08 0.04 0.03 

 Total On-Road Motor Vehicles 47.77 41.11 43.21 366.92 1.24 22.93 22.51 9.29 22.43 

           

Other Mobile Sources          

810 Aircraft 4.06 3.91 25.91 38.94 2.02 0.83 0.8 0.72 0 

820 Trains 0.84 0.71 17.75 4.63 0.03 0.37 0.37 0.34 0.01 

833 Ocean Going Vessels 11.46 9.81 33.24 4.97 2.4 0.79 0.79 0.73 0.03 

835 Commercial Harbor Crafts 0.36 0.31 5.64 1.15 0 0.24 0.24 0.22 0 

840 Recreational Boats 13.73 12.84 3.41 68.67 0.01 0.86 0.77 0.58 0.01 

850 Off-Road Recreational Vehicles 0.95 0.94 0.04 1.8 0 0.01 0.01 0 0 

860 Off-Road Equipment 30.93 28.52 23.72 472.86 0.08 1.37 1.32 1.13 0.07 

861 Off-Road Equipment (PERP) 0.59 0.5 3.48 5.62 0.02 0.09 0.09 0.08 0.02 

870 Farm Equipment 0.18 0.16 0.37 3.38 0 0.03 0.03 0.03 0 

890 Fuel Storage and Handling 6.06 6.06 0 0 0 0 0 0 0 

 Total Other Mobile Sources 69.18 63.75 113.56 602.01 4.56 4.58 4.41 3.84 0.14 

           

Total Stationary and Area Sources 1179.29 240.03 42.11 98.00 9.21 301.41 159.25 45.01 60.50 
Total On-Road Vehicles 47.77 41.11 43.21 366.92 1.24 22.93 22.51 9.29 22.43 

Total Other Mobile 69.18 63.75 113.56 602.01 4.56 4.58 4.41 3.84 0.14 

Total  1296.24 344.88 198.88 1066.93 15.02 328.92 186.17 58.13 83.07 



 

 

Attachment B 

2033 Summer Planning Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 2.32 0.27 2.56 3.62 0.21 0.46 0.46 0.46 0.58 

20 Cogeneration 0.04 0.02 0.02 0.11 0 0.02 0.01 0.01 0.17 

30 Oil and Gas Production (combustion) 1.57 0.18 0.95 0.81 0.01 0.12 0.11 0.11 0.26 

40 Petroleum Refining (Combustion) 6.57 1.38 4.09 5.18 3.15 1.81 1.8 1.8 1.54 

50 Manufacturing and Industrial 4.11 0.94 8 44.63 2.2 1.42 1.34 1.31 2.21 

52 Food and Agricultural Processing 0.1 0.05 0.4 0.53 0.01 0.06 0.06 0.06 0.06 

60 Service and Commercial 5.05 2.01 9.89 17.61 0.78 1.03 1.02 1.02 2.16 

99 Other (Fuel Combustion) 0.93 0.69 2.68 1.27 0.1 0.56 0.53 0.5 0.3 

 Total Fuel Combustion 20.69 5.55 28.6 73.77 6.46 5.47 5.34 5.26 7.29 

           

Waste Disposal          

110 Sewage Treatment 0.42 0.3 0 0.01 0 0.02 0 0 0.23 

120 Landfills 687.3 9.54 0.41 0.43 0.4 0.23 0.23 0.22 4.33 

130 Incineration 0.23 0.04 1.24 0.29 0.08 0.13 0.06 0.05 0.25 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 100.59 8.09 0.01 0.01 0 0 0 0 2.27 

 Total Waste Disposal 788.54 17.97 1.67 0.73 0.48 0.38 0.3 0.28 7.07 

           

Cleaning and Surface Coatings          

210 Laundering 3.77 0.18 0 0 0 0 0 0 0 

220 Degreasing 69.95 13.64 0 0 0 0.03 0.03 0.03 0.01 

230 Coatings and Related Processes 21.03 20.57 0 0.01 0 1.8 1.73 1.67 0.14 

240 Printing 0.88 0.88 0 0 0 0 0 0 0.05 

250 Adhesives and Sealants 5.28 4.66 0 0 0 0.03 0.03 0.03 0 

299 Other (Cleaning and Surface Coatings) 0.66 0.66 0.04 0.11 0.01 0.01 0.01 0.01 0 

 Total Cleaning and Surface Coatings 101.57 40.59 0.04 0.12 0.01 1.88 1.8 1.73 0.2 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 8.95 4.09 0.01 0.03 0.11 0.04 0.03 0.02 0 

320 Petroleum Refining 6.37 4.44 0.57 2.4 1.43 1.87 1.25 0.89 0.07 

330 Petroleum Marketing 48.05 11.24 0.02 0.18 0 0 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0.05 0.04 0.01 0.01 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

63.41 19.81 0.61 2.62 1.54 1.92 1.28 0.91 0.07 

           

Industrial Processes          

410 Chemical 4.79 4.63 0.07 0.12 0.09 0.52 0.45 0.42 0.01 

420 Food and Agriculture 0.6 0.58 0.03 0.01 0.01 0.27 0.13 0.06 0 

430 Mineral Processes 0.49 0.44 0.47 0.39 0.22 9.64 4.01 1.16 0.07 

440 Metal Processes 0.14 0.12 0.34 0.33 0.25 0.49 0.39 0.28 0 

450 Wood and Paper 0.25 0.25 0 0 0 7.72 5.4 3.24 0.01 

460 Glass and Related Products 0.01 0 0 0 0 0 0 0 0 

470 Electronics 0.02 0.02 0 0 0 0.01 0.01 0 0 

499 Other (Industrial Processes) 5.94 5.32 0.03 0.01 0 1.34 0.88 0.56 8.59 

 Total Industrial Processes 12.25 11.36 0.94 0.86 0.57 19.98 11.26 5.73 8.68 

           

Solvent Evaporation          

510 Consumer Products 158.98 126.41 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 12.13 12.13 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 1.19 1.19 0 0 0 0 0 0 1.16 

540 Asphalt Paving/Roofing 1.48 1.37 0 0 0 0.03 0.03 0.03 0 

 Total Solvent Evaporation 173.77 141.1 0 0 0 0.03 0.03 0.03 1.16 

 

 

 

 

 



 

 

Attachment B 

(Continued)  

2033 Summer Planning Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 4.9 2.23 9.78 13.42 0.13 2.21 2.14 2.11 0.02 

620 Farming Operations 16.01 1.33 0 0 0 1.31 0.64 0.13 7.62 

630 Construction and Demolition 0 0 0 0 0 80.95 39.61 3.96 0 

640 Paved Road Dust 0 0 0 0 0 142.68 65.23 9.79 0 

645 Unpaved Road Dust 0 0 0 0 0 28.46 16.91 1.69 0 

650 Fugitive Windblown Dust 0 0 0 0 0 4.06 2.02 0.29 0 

660 Fires 0.34 0.29 0.08 3.02 0 0.45 0.44 0.41 0 

670 Waste Burning and Disposal 0.26 0.22 0.1 3.03 0.03 0.36 0.35 0.3 0.03 

690 Cooking 2.99 1.18 0 0 0 12.5 12.5 12.5 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 28.49 

 Total Miscellaneous Processes 24.49 5.26 9.96 19.47 0.16 272.98 139.85 31.19 36.16 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 13.52 12.92 7.21 149.12 0.51 11.33 11.12 4.53 9.33 

722 Light Duty Trucks 1 (T1) 2.85 2.72 1.22 21.63 0.07 1.32 1.3 0.53 1.12 

723 Light Duty Trucks 2 (T2) 7.71 7.34 3.52 66.72 0.21 3.84 3.76 1.54 3.24 

724 Medium Duty Trucks (T3) 5.85 5.6 2.45 43.25 0.16 2.44 2.39 0.98 1.99 

732 Light Heavy Duty Gas Trucks 1 (T4) 0.82 0.79 0.52 2.12 0.02 0.22 0.21 0.09 0.12 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.11 0.1 0.09 0.36 0 0.04 0.04 0.02 0.02 

734 Medium Heavy Duty Gas Trucks 
(T6) 

0.25 0.23 0.18 1.59 0.01 0.14 0.14 0.06 0.05 

736 Heavy Heavy Duty Gas Trucks 
((HHD) 

0 0 0.02 0.24 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 
(T4) 

0.12 0.11 1 0.55 0.01 0.26 0.25 0.11 0.59 

743 Light Heavy Duty Diesel Trucks 2 
(T5) 

0.05 0.04 0.41 0.22 0 0.12 0.12 0.06 0.23 

744 Medium Heavy Duty Diesel Truck 
(T6) 

0.07 0.06 5.55 0.72 0.05 1.08 1.06 0.46 1.71 

746 Heavy Heavy Duty Diesel Trucks 
(HHD) 

2.23 0.84 15.05 13.89 0.15 1.58 1.56 0.66 3.34 

750 Motorcycles (MCY) 10.1 8.87 2.11 39.8 0 0.04 0.04 0.02 0.02 

760 Diesel Urban Buses (UB) 2.43 0.04 0.19 18.5 0 0.06 0.06 0.02 0.66 

762 Gas Urban Buses (UB) 0 0 0.01 0.03 0 0.01 0.01 0 0 

771 Gas School Buses (SB) 0.08 0.06 0.04 0.49 0 0.12 0.12 0.05 0 

772 Diesel School Buses (SB) 0.02 0.01 0.97 0.11 0 0.18 0.18 0.08 0.04 

777 Gas Other Buses (OB) 0.08 0.08 0.06 0.44 0 0.03 0.03 0.01 0.02 

778 Motor Coaches 0.01 0.01 0.15 0.11 0 0.02 0.02 0.01 0.05 

779 Diesel Other Buses (OB) 0 0 0.37 0.03 0 0.04 0.04 0.02 0.09 

780 Motor Homes (MH) 0.02 0.02 0.4 0.11 0.01 0.08 0.08 0.04 0.03 

 Total On-Road Motor Vehicles 46.33 39.87 41.54 360.03 1.22 22.95 22.54 9.28 22.65 

           

Other Mobile Sources          

810 Aircraft 4.07 3.91 26.31 39.01 2.04 0.83 0.81 0.72 0 

820 Trains 0.82 0.69 17.41 4.71 0.03 0.36 0.36 0.33 0.01 

833 Ocean Going Vessels 11.49 9.83 33.62 5.04 2.43 0.8 0.8 0.74 0.03 

835 Commercial Harbor Crafts 0.36 0.3 5.6 1.14 0 0.24 0.24 0.22 0 

840 Recreational Boats 13.28 12.41 3.4 69.11 0.01 0.83 0.75 0.57 0.01 

850 Off-Road Recreational Vehicles 0.91 0.9 0.04 1.82 0 0.01 0.01 0 0 

860 Off-Road Equipment 29.16 26.84 22.72 444.68 0.08 1.33 1.27 1.09 0.07 

861 Off-Road Equipment (PERP) 0.6 0.5 3.43 5.73 0.02 0.08 0.08 0.07 0.02 

870 Farm Equipment 0.17 0.15 0.35 3.12 0 0.03 0.03 0.02 0 

890 Fuel Storage and Handling 6.02 6.02 0 0 0 0 0 0 0 

 Total Other Mobile Sources 66.87 61.56 112.87 574.36 4.6 4.5 4.34 3.77 0.14 

           

Total Stationary and Area Sources 1184.73 241.64 41.82 97.56 9.23 302.64 159.87 45.15 60.63 
Total On-Road Vehicles 46.33 39.87 41.54 360.03 1.22 22.95 22.54 9.28 22.65 

Total Other Mobile 66.87 61.56 112.87 574.36 4.6 4.5 4.34 3.77 0.14 

Total  1297.93 343.07 196.23 1031.95 15.05 330.1 186.74 58.2 83.42 



 

 

Attachment B 

2035 Summer Planning Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 2.31 0.26 2.54 3.6 0.21 0.46 0.46 0.45 0.57 

20 Cogeneration 0.04 0.02 0.01 0.11 0 0.02 0.01 0.01 0.17 

30 Oil and Gas Production (combustion) 1.63 0.19 0.96 0.83 0.01 0.12 0.12 0.12 0.27 

40 Petroleum Refining (Combustion) 6.57 1.38 3.9 5.18 3.15 1.81 1.8 1.8 1.54 

50 Manufacturing and Industrial 4.06 0.93 7.92 43.96 2.19 1.41 1.33 1.29 2.19 

52 Food and Agricultural Processing 0.1 0.05 0.4 0.53 0.01 0.06 0.06 0.06 0.06 

60 Service and Commercial 5.07 2.02 9.93 17.41 0.79 1.02 1.02 1.02 2.11 

99 Other (Fuel Combustion) 0.93 0.69 2.68 1.27 0.1 0.56 0.53 0.5 0.3 

 Total Fuel Combustion 20.71 5.55 28.34 72.9 6.47 5.45 5.32 5.24 7.22 

           

Waste Disposal          

110 Sewage Treatment 0.43 0.3 0 0.01 0 0.02 0 0 0.23 

120 Landfills 694.67 9.64 0.42 0.43 0.4 0.23 0.23 0.23 4.37 

130 Incineration 0.23 0.04 1.25 0.29 0.08 0.13 0.06 0.05 0.25 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 100.92 8.12 0.01 0.01 0 0 0 0 2.29 

 Total Waste Disposal 796.24 18.1 1.67 0.73 0.48 0.38 0.3 0.29 7.14 

           

Cleaning and Surface Coatings          

210 Laundering 3.81 0.19 0 0 0 0 0 0 0 

220 Degreasing 69.55 13.58 0 0 0 0.03 0.03 0.03 0.01 

230 Coatings and Related Processes 21.13 20.67 0 0.01 0 1.8 1.73 1.67 0.14 

240 Printing 0.89 0.89 0 0 0 0 0 0 0.05 

250 Adhesives and Sealants 5.26 4.64 0 0 0 0.03 0.03 0.03 0 

299 Other (Cleaning and Surface Coatings) 0.66 0.65 0.04 0.11 0.01 0.01 0.01 0.01 0 

 Total Cleaning and Surface Coatings 101.29 40.61 0.04 0.12 0.01 1.88 1.8 1.73 0.2 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 9.36 4.28 0.01 0.03 0.11 0.04 0.03 0.02 0 

320 Petroleum Refining 6.37 4.44 0.55 2.4 1.43 1.87 1.25 0.89 0.07 

330 Petroleum Marketing 47.51 11.16 0.02 0.18 0 0 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0.05 0.04 0.01 0.01 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

63.28 19.92 0.59 2.62 1.54 1.92 1.28 0.91 0.07 

           

Industrial Processes          

410 Chemical 4.76 4.6 0.07 0.12 0.09 0.52 0.45 0.42 0.01 

420 Food and Agriculture 0.6 0.58 0.03 0.01 0.01 0.27 0.13 0.06 0 

430 Mineral Processes 0.5 0.44 0.47 0.39 0.22 9.65 4.01 1.17 0.07 

440 Metal Processes 0.14 0.12 0.34 0.34 0.25 0.49 0.39 0.28 0 

450 Wood and Paper 0.25 0.25 0 0 0 7.73 5.41 3.25 0.01 

460 Glass and Related Products 0.01 0 0 0 0 0 0 0 0 

470 Electronics 0.02 0.02 0 0 0 0.01 0.01 0 0 

499 Other (Industrial Processes) 5.97 5.34 0.03 0.01 0 1.34 0.88 0.56 8.59 

 Total Industrial Processes 12.26 11.37 0.94 0.86 0.57 20 11.27 5.74 8.68 

           

Solvent Evaporation          

510 Consumer Products 162.53 129.34 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 12.29 12.29 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 1.2 1.2 0 0 0 0 0 0 1.15 

540 Asphalt Paving/Roofing 1.5 1.39 0 0 0 0.03 0.03 0.03 0 

 Total Solvent Evaporation 177.52 144.22 0 0 0 0.03 0.03 0.03 1.15 

 

 

 

 

 

 

 



 

 

Attachment B 

(Continued)  

2035 Summer Planning Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 4.9 2.23 9.65 13.41 0.13 2.2 2.14 2.11 0.02 

620 Farming Operations 15.88 1.32 0 0 0 1.31 0.64 0.13 7.59 

630 Construction and Demolition 0 0 0 0 0 82.03 40.14 4.01 0 

640 Paved Road Dust 0 0 0 0 0 143.96 65.82 9.88 0 

645 Unpaved Road Dust 0 0 0 0 0 28.46 16.91 1.69 0 

650 Fugitive Windblown Dust 0 0 0 0 0 4.01 2 0.29 0 

660 Fires 0.34 0.29 0.08 3.02 0 0.45 0.44 0.41 0 

670 Waste Burning and Disposal 0.26 0.22 0.1 3.03 0.03 0.36 0.35 0.3 0.03 

690 Cooking 3.02 1.2 0 0 0 12.64 12.64 12.64 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 28.79 

 Total Miscellaneous Processes 24.39 5.26 9.82 19.46 0.16 275.42 141.08 31.46 36.44 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 12.57 12.04 7.01 144.87 0.5 11.34 11.13 4.52 9.42 

722 Light Duty Trucks 1 (T1) 2.52 2.42 1.11 20.2 0.07 1.33 1.31 0.53 1.14 

723 Light Duty Trucks 2 (T2) 7.04 6.73 3.24 64.38 0.2 3.85 3.78 1.54 3.28 

724 Medium Duty Trucks (T3) 5.43 5.21 2.25 41.5 0.16 2.44 2.4 0.98 2.01 

732 Light Heavy Duty Gas Trucks 1 (T4) 0.58 0.56 0.47 1.92 0.01 0.21 0.21 0.09 0.12 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.09 0.09 0.09 0.33 0 0.04 0.04 0.02 0.02 

734 Medium Heavy Duty Gas Trucks 
(T6) 

0.24 0.22 0.16 1.45 0.01 0.14 0.13 0.06 0.05 

736 Heavy Heavy Duty Gas Trucks 
((HHD) 

0 0 0.02 0.23 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 
(T4) 

0.12 0.1 0.77 0.49 0.01 0.25 0.25 0.11 0.61 

743 Light Heavy Duty Diesel Trucks 2 
(T5) 

0.05 0.04 0.34 0.2 0 0.12 0.12 0.05 0.24 

744 Medium Heavy Duty Diesel Truck 
(T6) 

0.07 0.06 4.97 0.69 0.05 1.07 1.05 0.46 1.75 

746 Heavy Heavy Duty Diesel Trucks 
(HHD) 

2.28 0.85 14.21 13.99 0.15 1.62 1.6 0.67 3.47 

750 Motorcycles (MCY) 10.25 9.01 2.13 40.04 0 0.04 0.04 0.02 0.02 

760 Diesel Urban Buses (UB) 1.94 0.03 0.15 14.79 0 0.06 0.06 0.02 0.67 

762 Gas Urban Buses (UB) 0 0 0.01 0.03 0 0.01 0.01 0 0 

771 Gas School Buses (SB) 0.08 0.06 0.03 0.47 0 0.12 0.12 0.05 0 

772 Diesel School Buses (SB) 0.01 0.01 0.81 0.11 0 0.18 0.18 0.08 0.04 

777 Gas Other Buses (OB) 0.08 0.08 0.06 0.41 0 0.03 0.03 0.01 0.02 

778 Motor Coaches 0.01 0.01 0.13 0.11 0 0.02 0.02 0.01 0.05 

779 Diesel Other Buses (OB) 0 0 0.37 0.03 0 0.04 0.04 0.02 0.09 

780 Motor Homes (MH) 0.02 0.02 0.38 0.1 0.01 0.08 0.08 0.03 0.03 

 Total On-Road Motor Vehicles 43.38 37.53 38.69 346.35 1.19 23 22.59 9.27 23.03 

           

Other Mobile Sources          

810 Aircraft 4.08 3.92 27.13 39.16 2.07 0.84 0.81 0.73 0 

820 Trains 0.8 0.67 16.94 4.9 0.03 0.35 0.35 0.32 0.02 

833 Ocean Going Vessels 11.59 9.92 34.43 5.19 2.49 0.82 0.82 0.76 0.03 

835 Commercial Harbor Crafts 0.35 0.29 5.53 1.12 0 0.23 0.23 0.22 0 

840 Recreational Boats 12.4 11.6 3.37 69.98 0.01 0.79 0.71 0.53 0.01 

850 Off-Road Recreational Vehicles 0.84 0.83 0.04 1.86 0 0.01 0.01 0 0 

860 Off-Road Equipment 25.89 23.73 21.02 395.71 0.08 1.25 1.2 1.03 0.07 

861 Off-Road Equipment (PERP) 0.62 0.52 3.4 5.96 0.02 0.08 0.08 0.07 0.02 

870 Farm Equipment 0.15 0.13 0.32 2.62 0 0.03 0.03 0.02 0 

890 Fuel Storage and Handling 5.99 5.99 0 0 0 0 0 0 0 

 Total Other Mobile Sources 62.7 57.59 112.19 526.5 4.7 4.38 4.23 3.68 0.14 

           

Total Stationary and Area Sources 1195.69 245.04 41.41 96.68 9.23 305.09 161.09 45.4 60.89 
Total On-Road Vehicles 43.38 37.53 38.69 346.35 1.19 23 22.59 9.27 23.03 

Total Other Mobile 62.7 57.59 112.19 526.5 4.7 4.38 4.23 3.68 0.14 

Total  1301.77 340.15 192.29 969.52 15.13 332.47 187.9 58.36 84.07 



 

 

Attachment B 

2036 Summer Planning Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 2.34 0.27 2.57 3.65 0.21 0.46 0.46 0.46 0.58 

20 Cogeneration 0.04 0.02 0.02 0.11 0 0.02 0.01 0.01 0.16 

30 Oil and Gas Production (combustion) 1.66 0.19 0.97 0.84 0.01 0.12 0.12 0.12 0.28 

40 Petroleum Refining (Combustion) 6.57 1.38 3.9 5.18 3.15 1.81 1.8 1.8 1.54 

50 Manufacturing and Industrial 4.04 0.93 7.89 43.66 2.19 1.4 1.32 1.29 2.18 

52 Food and Agricultural Processing 0.1 0.05 0.4 0.53 0.01 0.06 0.06 0.06 0.06 

60 Service and Commercial 5.09 2.03 9.96 17.32 0.79 1.02 1.02 1.01 2.09 

99 Other (Fuel Combustion) 0.93 0.69 2.68 1.27 0.1 0.56 0.53 0.5 0.3 

 Total Fuel Combustion 20.76 5.56 28.38 72.55 6.47 5.45 5.32 5.24 7.2 

           

Waste Disposal          

110 Sewage Treatment 0.43 0.31 0 0.01 0 0.02 0 0 0.23 

120 Landfills 697.86 9.68 0.42 0.43 0.4 0.23 0.23 0.23 4.39 

130 Incineration 0.23 0.04 1.25 0.29 0.08 0.13 0.06 0.05 0.25 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 101.05 8.13 0.01 0.01 0 0 0 0 2.3 

 Total Waste Disposal 799.57 18.16 1.68 0.73 0.49 0.39 0.3 0.29 7.17 

           

Cleaning and Surface Coatings          

210 Laundering 3.83 0.19 0 0 0 0 0 0 0 

220 Degreasing 69.35 13.55 0 0 0 0.03 0.03 0.03 0.01 

230 Coatings and Related Processes 21.19 20.73 0 0.01 0 1.8 1.73 1.67 0.14 

240 Printing 0.89 0.89 0 0 0 0 0 0 0.05 

250 Adhesives and Sealants 5.25 4.63 0 0 0 0.03 0.03 0.03 0 

299 Other (Cleaning and Surface Coatings) 0.66 0.65 0.04 0.11 0.01 0.01 0.01 0.01 0 

 Total Cleaning and Surface Coatings 101.17 40.64 0.04 0.12 0.01 1.88 1.8 1.74 0.2 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 9.57 4.37 0.01 0.03 0.12 0.04 0.03 0.02 0 

320 Petroleum Refining 6.37 4.44 0.55 2.4 1.43 1.87 1.25 0.89 0.07 

330 Petroleum Marketing 47.26 11.13 0.02 0.18 0 0 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0.05 0.04 0.01 0.01 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

63.25 19.99 0.59 2.62 1.55 1.92 1.28 0.91 0.07 

           

Industrial Processes          

410 Chemical 4.75 4.59 0.07 0.12 0.09 0.52 0.45 0.42 0.01 

420 Food and Agriculture 0.61 0.58 0.03 0.01 0.01 0.27 0.13 0.06 0 

430 Mineral Processes 0.5 0.45 0.47 0.39 0.22 9.65 4.01 1.17 0.07 

440 Metal Processes 0.14 0.12 0.34 0.34 0.26 0.5 0.39 0.29 0 

450 Wood and Paper 0.26 0.26 0 0 0 7.73 5.41 3.25 0.01 

460 Glass and Related Products 0.01 0 0 0 0 0 0 0 0 

470 Electronics 0.02 0.02 0 0 0 0.01 0.01 0 0 

499 Other (Industrial Processes) 5.98 5.35 0.03 0.01 0 1.35 0.88 0.56 8.59 

 Total Industrial Processes 12.26 11.37 0.94 0.86 0.57 20.02 11.28 5.75 8.68 

           

Solvent Evaporation          

510 Consumer Products 164.36 130.85 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 12.37 12.37 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 1.2 1.2 0 0 0 0 0 0 1.15 

540 Asphalt Paving/Roofing 1.51 1.4 0 0 0 0.03 0.03 0.03 0 

 Total Solvent Evaporation 179.45 145.83 0 0 0 0.03 0.03 0.03 1.15 

 

 

 

 

 

 

 



 

 

Attachment B 

(Continued)  

2036 Summer Planning Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 4.89 2.23 9.58 13.4 0.13 2.2 2.14 2.1 0.02 

620 Farming Operations 15.81 1.31 0 0 0 1.31 0.64 0.13 7.58 

630 Construction and Demolition 0 0 0 0 0 82.61 40.42 4.04 0 

640 Paved Road Dust 0 0 0 0 0 144.79 66.2 9.93 0 

645 Unpaved Road Dust 0 0 0 0 0 28.46 16.91 1.69 0 

650 Fugitive Windblown Dust 0 0 0 0 0 3.99 1.99 0.29 0 

660 Fires 0.34 0.29 0.08 3.02 0 0.45 0.44 0.41 0 

670 Waste Burning and Disposal 0.26 0.22 0.1 3.03 0.03 0.36 0.35 0.3 0.03 

690 Cooking 3.03 1.2 0 0 0 12.71 12.71 12.71 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 28.93 

 Total Miscellaneous Processes 24.34 5.26 9.75 19.45 0.16 276.87 141.79 31.61 36.56 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 12.15 11.64 6.95 143.35 0.5 11.36 11.15 4.53 9.47 

722 Light Duty Trucks 1 (T1) 2.39 2.29 1.08 19.67 0.07 1.34 1.32 0.54 1.15 

723 Light Duty Trucks 2 (T2) 6.75 6.45 3.12 63.43 0.2 3.86 3.79 1.54 3.3 

724 Medium Duty Trucks (T3) 5.27 5.06 2.18 40.92 0.15 2.45 2.4 0.98 2.03 

732 Light Heavy Duty Gas Trucks 1 (T4) 0.55 0.53 0.44 1.83 0.01 0.21 0.2 0.08 0.12 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.09 0.08 0.08 0.32 0 0.04 0.04 0.02 0.02 

734 Medium Heavy Duty Gas Trucks 
(T6) 

0.23 0.22 0.15 1.39 0.01 0.13 0.13 0.05 0.05 

736 Heavy Heavy Duty Gas Trucks 
((HHD) 

0 0 0.02 0.23 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 
(T4) 

0.11 0.1 0.67 0.46 0.01 0.25 0.25 0.11 0.62 

743 Light Heavy Duty Diesel Trucks 2 
(T5) 

0.04 0.04 0.31 0.19 0 0.12 0.12 0.05 0.24 

744 Medium Heavy Duty Diesel Truck 
(T6) 

0.06 0.06 4.71 0.67 0.05 1.07 1.05 0.45 1.78 

746 Heavy Heavy Duty Diesel Trucks 
(HHD) 

2.3 0.85 13.92 14.04 0.15 1.64 1.62 0.68 3.54 

750 Motorcycles (MCY) 10.34 9.1 2.14 40.23 0 0.04 0.04 0.02 0.02 

760 Diesel Urban Buses (UB) 1.73 0.03 0.14 13.17 0 0.06 0.06 0.02 0.67 

762 Gas Urban Buses (UB) 0 0 0.01 0.02 0 0.01 0.01 0 0 

771 Gas School Buses (SB) 0.08 0.07 0.03 0.47 0 0.12 0.12 0.05 0 

772 Diesel School Buses (SB) 0.01 0.01 0.74 0.11 0 0.18 0.18 0.08 0.04 

777 Gas Other Buses (OB) 0.08 0.07 0.05 0.4 0 0.03 0.03 0.01 0.02 

778 Motor Coaches 0.01 0.01 0.13 0.11 0 0.02 0.02 0.01 0.05 

779 Diesel Other Buses (OB) 0 0 0.37 0.03 0 0.04 0.04 0.02 0.09 

780 Motor Homes (MH) 0.02 0.02 0.38 0.1 0.01 0.08 0.08 0.03 0.03 

 Total On-Road Motor Vehicles 42.23 36.63 37.62 341.15 1.18 23.06 22.65 9.28 23.24 

           

Other Mobile Sources          

810 Aircraft 4.09 3.92 27.52 39.23 2.08 0.84 0.81 0.73 0 

820 Trains 0.75 0.63 16.26 4.99 0.03 0.32 0.32 0.3 0.02 

833 Ocean Going Vessels 11.62 9.94 31.82 5.27 2.52 0.83 0.83 0.77 0.03 

835 Commercial Harbor Crafts 0.34 0.29 5.49 1.1 0 0.23 0.23 0.22 0 

840 Recreational Boats 11.96 11.18 3.36 70.36 0.01 0.76 0.68 0.52 0.01 

850 Off-Road Recreational Vehicles 0.81 0.8 0.04 1.89 0 0.01 0.01 0 0 

860 Off-Road Equipment 24.44 22.4 20.39 376.03 0.08 1.22 1.17 1 0.05 

861 Off-Road Equipment (PERP) 0.63 0.53 3.42 6.08 0.02 0.07 0.07 0.07 0.02 

870 Farm Equipment 0.14 0.12 0.3 2.39 0 0.03 0.03 0.02 0 

890 Fuel Storage and Handling 5.99 5.99 0 0 0 0 0 0 0 

 Total Other Mobile Sources 60.76 55.81 108.59 507.34 4.74 4.31 4.16 3.62 0.12 

           

Total Stationary and Area Sources 1200.79 246.8 41.39 96.34 9.26 306.56 161.81 45.56 61.03 
Total On-Road Vehicles 42.23 36.63 37.62 341.15 1.18 23.06 22.65 9.28 23.24 

Total Other Mobile 60.76 55.81 108.59 507.34 4.74 4.31 4.16 3.62 0.12 

Total  1303.78 339.24 187.6 944.83 15.18 333.93 188.62 58.47 84.38 



 

 

Attachment B 

2037 Summer Planning Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 2.33 0.27 2.56 3.64 0.21 0.46 0.46 0.46 0.58 

20 Cogeneration 0.04 0.02 0.02 0.11 0 0.02 0.01 0.01 0.16 

30 Oil and Gas Production (combustion) 1.69 0.19 0.97 0.85 0.01 0.12 0.12 0.12 0.28 

40 Petroleum Refining (Combustion) 6.57 1.38 3.9 5.18 3.15 1.81 1.8 1.8 1.54 

50 Manufacturing and Industrial 4.02 0.93 7.85 43.34 2.19 1.4 1.32 1.28 2.16 

52 Food and Agricultural Processing 0.1 0.05 0.4 0.53 0.01 0.06 0.06 0.06 0.06 

60 Service and Commercial 5.1 2.04 9.98 17.22 0.8 1.02 1.02 1.01 2.07 

99 Other (Fuel Combustion) 0.93 0.69 2.68 1.27 0.1 0.56 0.53 0.5 0.3 

 Total Fuel Combustion 20.77 5.57 28.36 72.14 6.48 5.44 5.32 5.23 7.16 

           

Waste Disposal          

110 Sewage Treatment 0.43 0.31 0 0.01 0 0.02 0 0 0.23 

120 Landfills 701.06 9.73 0.42 0.43 0.41 0.23 0.23 0.23 4.41 

130 Incineration 0.23 0.04 1.25 0.29 0.08 0.13 0.06 0.05 0.25 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 101.19 8.14 0.01 0.01 0 0 0 0 2.31 

 Total Waste Disposal 802.91 18.22 1.68 0.73 0.49 0.39 0.3 0.29 7.2 

           

Cleaning and Surface Coatings          

210 Laundering 3.85 0.19 0 0 0 0 0 0 0 

220 Degreasing 69.1 13.51 0 0 0 0.03 0.03 0.03 0.01 

230 Coatings and Related Processes 21.24 20.78 0 0.01 0 1.8 1.73 1.67 0.14 

240 Printing 0.89 0.89 0 0 0 0 0 0 0.05 

250 Adhesives and Sealants 5.23 4.62 0 0 0 0.04 0.03 0.03 0 

299 Other (Cleaning and Surface Coatings) 0.66 0.65 0.04 0.11 0.01 0.01 0.01 0.01 0 

 Total Cleaning and Surface Coatings 100.97 40.63 0.04 0.12 0.01 1.88 1.8 1.74 0.2 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 9.78 4.47 0.01 0.03 0.12 0.04 0.03 0.02 0 

320 Petroleum Refining 6.37 4.44 0.55 2.4 1.43 1.87 1.25 0.89 0.07 

330 Petroleum Marketing 47.02 11.11 0.02 0.18 0 0 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0.05 0.04 0.01 0.01 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

63.21 20.06 0.59 2.62 1.55 1.92 1.28 0.91 0.07 

           

Industrial Processes          

410 Chemical 4.73 4.57 0.07 0.11 0.09 0.51 0.44 0.42 0.01 

420 Food and Agriculture 0.61 0.58 0.03 0.01 0.01 0.27 0.13 0.06 0 

430 Mineral Processes 0.5 0.45 0.47 0.39 0.22 9.65 4.01 1.17 0.07 

440 Metal Processes 0.14 0.12 0.34 0.34 0.26 0.5 0.39 0.29 0 

450 Wood and Paper 0.26 0.26 0 0 0 7.74 5.41 3.25 0.01 

460 Glass and Related Products 0.01 0 0 0 0 0 0 0 0 

470 Electronics 0.02 0.02 0 0 0 0.01 0.01 0 0 

499 Other (Industrial Processes) 5.99 5.37 0.03 0.01 0 1.35 0.89 0.57 8.59 

 Total Industrial Processes 12.26 11.37 0.94 0.86 0.57 20.02 11.29 5.75 8.68 

           

Solvent Evaporation          

510 Consumer Products 166.26 132.42 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 12.44 12.44 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 1.2 1.2 0 0 0 0 0 0 1.14 

540 Asphalt Paving/Roofing 1.52 1.41 0 0 0 0.03 0.03 0.03 0 

 Total Solvent Evaporation 181.43 147.48 0 0 0 0.03 0.03 0.03 1.14 

 

 

 

 

 

 

 



 

 

Attachment B 

(Continued)  

2037 Summer Planning Emissions by Source Category in South Coast Air Basin (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 4.89 2.23 9.51 13.4 0.13 2.2 2.14 2.1 0.02 

620 Farming Operations 15.76 1.3 0 0 0 1.3 0.63 0.13 7.56 

630 Construction and Demolition 0 0 0 0 0 83.14 40.68 4.07 0 

640 Paved Road Dust 0 0 0 0 0 145.58 66.56 9.99 0 

645 Unpaved Road Dust 0 0 0 0 0 28.46 16.91 1.69 0 

650 Fugitive Windblown Dust 0 0 0 0 0 3.97 1.98 0.28 0 

660 Fires 0.34 0.29 0.08 3.02 0 0.45 0.44 0.41 0 

670 Waste Burning and Disposal 0.26 0.22 0.1 3.03 0.03 0.36 0.35 0.3 0.03 

690 Cooking 3.05 1.21 0 0 0 12.77 12.77 12.77 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 29.06 

 Total Miscellaneous Processes 24.3 5.26 9.69 19.45 0.16 278.23 142.47 31.75 36.68 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 11.8 11.31 6.92 142.26 0.5 11.38 11.17 4.53 9.51 

722 Light Duty Trucks 1 (T1) 2.27 2.19 1.05 19.28 0.07 1.35 1.33 0.54 1.16 

723 Light Duty Trucks 2 (T2) 6.49 6.21 3.02 62.7 0.2 3.87 3.8 1.54 3.32 

724 Medium Duty Trucks (T3) 5.13 4.93 2.13 40.45 0.15 2.46 2.41 0.98 2.04 

732 Light Heavy Duty Gas Trucks 1 (T4) 0.52 0.51 0.42 1.75 0.01 0.2 0.2 0.08 0.12 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.08 0.08 0.08 0.31 0 0.04 0.04 0.02 0.02 

734 Medium Heavy Duty Gas Trucks (T6) 0.23 0.21 0.14 1.33 0.01 0.13 0.13 0.05 0.05 

736 Heavy Heavy Duty Gas Trucks ((HHD) 0 0 0.02 0.22 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0.11 0.1 0.58 0.44 0.01 0.25 0.24 0.11 0.63 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0.04 0.04 0.28 0.19 0 0.12 0.11 0.05 0.24 

744 Medium Heavy Duty Diesel Truck 
(T6) 

0.06 0.06 4.46 0.66 0.04 1.07 1.05 0.45 1.8 

746 Heavy Heavy Duty Diesel Trucks 
(HHD) 

2.32 0.86 13.69 14.09 0.15 1.67 1.65 0.69 3.6 

750 Motorcycles (MCY) 10.44 9.19 2.16 40.41 0 0.04 0.04 0.02 0.02 

760 Diesel Urban Buses (UB) 1.37 0.02 0.11 10.43 0 0.06 0.06 0.02 0.68 

762 Gas Urban Buses (UB) 0 0 0.01 0.02 0 0.01 0.01 0 0 

771 Gas School Buses (SB) 0.08 0.07 0.03 0.46 0 0.12 0.12 0.05 0 

772 Diesel School Buses (SB) 0.01 0.01 0.68 0.11 0 0.18 0.18 0.08 0.04 

777 Gas Other Buses (OB) 0.08 0.07 0.05 0.39 0 0.03 0.03 0.01 0.02 

778 Motor Coaches 0.01 0.01 0.12 0.11 0 0.02 0.02 0.01 0.05 

779 Diesel Other Buses (OB) 0 0 0.36 0.03 0 0.04 0.04 0.02 0.09 

780 Motor Homes (MH) 0.02 0.02 0.37 0.1 0.01 0.08 0.08 0.03 0.03 

 Total On-Road Motor Vehicles 41.08 35.88 36.69 335.71 1.17 23.12 22.71 9.3 23.43 

           

Other Mobile Sources          

810 Aircraft 4.09 3.93 27.93 39.31 2.1 0.84 0.81 0.73 0 

820 Trains 0.73 0.61 15.5 5.09 0.03 0.31 0.31 0.28 0.02 

833 Ocean Going Vessels 11.65 9.97 30.65 5.35 2.56 0.85 0.85 0.78 0.03 

835 Commercial Harbor Crafts 0.34 0.28 5.45 1.09 0 0.23 0.23 0.21 0 

840 Recreational Boats 11.5 10.76 3.35 70.7 0.01 0.74 0.66 0.5 0.01 

850 Off-Road Recreational Vehicles 0.78 0.77 0.04 1.91 0 0.01 0.01 0 0 

860 Off-Road Equipment 23.31 21.24 19.83 359.77 0.08 1.2 1.15 0.98 0.07 

861 Off-Road Equipment (PERP) 0.64 0.54 3.43 6.2 0.02 0.07 0.07 0.07 0.02 

870 Farm Equipment 0.13 0.11 0.28 2.17 0 0.03 0.02 0.02 0 

890 Fuel Storage and Handling 6 6 0 0 0 0 0 0 0 

 Total Other Mobile Sources 59.16 54.22 106.46 491.6 4.79 4.26 4.11 3.58 0.15 

           

Total Stationary and Area Sources 1205.85 248.58 41.31 95.92 9.26 307.92 162.48 45.71 61.14 
Total On-Road Vehicles 41.08 35.88 36.69 335.71 1.17 23.12 22.71 9.3 23.43 

Total Other Mobile 59.16 54.22 106.46 491.6 4.79 4.26 4.11 3.58 0.15 

Total  1306.09 338.68 184.46 923.23 15.22 335.29 189.3 58.58 84.72 

 

 

 

 



 

 

Attachment B 

2018 Summer Planning Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 0.09 0.02 0.54 0.13 0.17 0.02 0.02 0.02 0.02 

20 Cogeneration 0 0 0 0 0 0 0 0 0 

30 Oil and Gas Production (combustion) 0 0 0 0 0 0 0 0 0 

40 Petroleum Refining (Combustion) 0 0 0 0 0 0 0 0 0 

50 Manufacturing and Industrial 0.07 0.02 0.10 0.90 0 0.02 0.02 0.02 0 

52 Food and Agricultural Processing 0 0 0 0.01 0 0 0 0 0 

60 Service and Commercial 0.09 0.05 0.23 0.56 0.01 0.03 0.03 0.03 0.01 

99 Other (Fuel Combustion) 0.01 0.01 0.09 0.02 0 0 0 0 0 

 Total Fuel Combustion 0.26 0.09 0.97 1.63 0.18 0.06 0.06 0.06 0.05 

           

Waste Disposal          

110 Sewage Treatment 0.02 0.01 0 0 0 0 0 0 0 

120 Landfills 0 0 0 0 0 0 0 0 0 

130 Incineration 0 0 0.01 0 0 0 0 0 0 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 0 0 0 0 0 0 0 0 0 

 Total Waste Disposal 0.02 0.01 0.01 0 0 0 0 0 0.01 

           

Cleaning and Surface Coatings          

210 Laundering 0.10 0 0 0 0 0 0 0 0 

220 Degreasing 1.59 0.27 0 0 0 0 0 0 0 

230 Coatings and Related Processes 1.32 1.28 0 0 0 0.07 0.07 0.07 0 

240 Printing 0.02 0.02 0 0 0 0 0 0 0 

250 Adhesives and Sealants 0.16 0.14 0 0 0 0 0 0 0 

299 Other (Cleaning and Surface Coatings) 0.02 0.02 0 0 0 0 0 0 0 

 Total Cleaning and Surface Coatings 3.23 1.74 0 0 0 0.07 0.07 0.07 0 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 0 0 0 0 0 0 0 0 0 

320 Petroleum Refining 0 0 0 0 0 0 0 0 0 

330 Petroleum Marketing 1.34 0.33 0 0 0 0 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0 0 0 0 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

1.34 0.33 0 0 0 0 0 0 0 

           

Industrial Processes          

410 Chemical 0.12 0.12 0 0 0 0.01 0.01 0.01 0 

420 Food and Agriculture 0.03 0.03 0 0 0 0 0 0 0 

430 Mineral Processes 0.03 0.02 0 0 0 0.34 0.11 0.04 0 

440 Metal Processes 0 0 0 0 0 0 0 0 0 

450 Wood and Paper 0 0 0 0 0 0.23 0.16 0.09 0 

460 Glass and Related Products 0 0 0 0 0 0 0 0 0 

470 Electronics 0 0 0 0 0 0 0 0 0 

499 Other (Industrial Processes) 0.07 0.07 0 0 0 0.03 0.03 0.02 0.02 

 Total Industrial Processes 0.25 0.24 0 0 0 0.60 0.31 0.17 0.02 

           

Solvent Evaporation          

510 Consumer Products 3.84 3.04 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 0.30 0.30 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 0.22 0.22 0 0 0 0 0 0 0.60 

540 Asphalt Paving/Roofing 0.07 0.06 0 0 0 0 0 0 0 

 Total Solvent Evaporation 4.43 3.63 0 0 0 0 0 0 0.60 

 

 

 

 



 

 

Attachment B 

(Continued)  

2018 Summer Planning Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 0.21 0.09 0.28 0.53 0 0.08 0.08 0.08 0 

620 Farming Operations 0.86 0.07 0 0 0 0.7 0.32 0.05 0.34 

630 Construction and Demolition 0 0 0 0 0 34.94 17.1 1.71 0 

640 Paved Road Dust 0 0 0 0 0 11 5.03 0.75 0 

645 Unpaved Road Dust 0 0 0 0 0 4.8 2.85 0.29 0 

650 Fugitive Windblown Dust 0 0 0 0 0 2.28 1.18 0.17 0 

660 Fires 0.01 0.01 0 0.08 0 0.01 0.01 0.01 0 

670 Waste Burning and Disposal 0.01 0.01 0.01 0.12 0 0.02 0.02 0.01 0 

690 Cooking 0.06 0.03 0 0 0 0.26 0.26 0.26 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 0.81 

 RECLAIM   0.11  0     

 Total Miscellaneous Processes 1.15 0.21 0.40 0.72 0 54.09 26.85 3.33 1.15 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 1.18 1.1 0.58 8.81 0.02 0.29 0.28 0.12 0.18 

722 Light Duty Trucks 1 (T1) 0.39 0.36 0.22 2.6 0 0.04 0.04 0.02 0.03 

723 Light Duty Trucks 2 (T2) 0.64 0.59 0.5 5.37 0.01 0.11 0.11 0.05 0.07 

724 Medium Duty Trucks (T3) 0.63 0.58 0.51 5.16 0.01 0.1 0.09 0.04 0.06 

732 Light Heavy Duty Gas Trucks 1 (T4) 0.09 0.09 0.07 0.3 0 0.01 0.01 0.01 0.01 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.02 0.02 0.02 0.05 0 0 0 0 0 

734 Medium Heavy Duty Gas Trucks (T6) 0.03 0.02 0.05 0.27 0 0.01 0.01 0 0 

736 Heavy Heavy Duty Gas Trucks ((HHD) 0 0 0 0.02 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0.01 0.01 0.34 0.08 0 0.01 0.01 0.01 0.01 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0 0 0.13 0.03 0 0.01 0 0 0.01 

744 Medium Heavy Duty Diesel Truck (T6) 0.05 0.04 0.94 0.17 0 0.07 0.07 0.05 0.03 

746 Heavy Heavy Duty Diesel Trucks (HHD) 0.27 0.23 6.17 1.45 0.02 0.26 0.26 0.17 0.24 

750 Motorcycles (MCY) 0.4 0.36 0.08 2.09 0 0 0 0 0 

760 Diesel Urban Buses (UB) 0.09 0.01 0.04 0.46 0 0 0 0 0.02 

762 Gas Urban Buses (UB) 0 0 0 0 0 0 0 0 0 

771 Gas School Buses (SB) 0 0 0 0.01 0 0 0 0 0 

772 Diesel School Buses (SB) 0 0 0.08 0 0 0.01 0.01 0 0 

777 Gas Other Buses (OB) 0 0 0.01 0.03 0 0 0 0 0 

778 Motor Coaches 0 0 0.02 0 0 0 0 0 0 

779 Diesel Other Buses (OB) 0 0 0.02 0 0 0 0 0 0 

780 Motor Homes (MH) 0 0 0.03 0.03 0 0 0 0 0 

 Total On-Road Motor Vehicles 3.82 3.43 9.81 26.93 0.07 0.92 0.91 0.46 0.66 

           

Other Mobile Sources          

810 Aircraft 0.1 0.1 0.33 1.24 0.03 0.03 0.03 0.02 0 

820 Trains 0.21 0.18 3.77 0.86 0 0.1 0.1 0.09 0 

833 Ocean Going Vessels 0 0 0 0 0 0 0 0 0 

835 Commercial Harbor Crafts 0 0 0 0 0 0 0 0 0 

840 Recreational Boats 0.83 0.78 0.11 1.97 0 0.04 0.04 0.03 0 

850 Off-Road Recreational Vehicles 0.14 0.14 0 0.16 0 0 0 0 0 

860 Off-Road Equipment 2.19 2.05 2.57 24.81 0 0.15 0.15 0.13 0 

861 Off-Road Equipment (PERP) 0.05 0.04 0.5 0.27 0 0.02 0.02 0.02 0 

870 Farm Equipment 0.13 0.11 0.47 1.01 0 0.03 0.03 0.03 0 

890 Fuel Storage and Handling 0.26 0.26 0 0 0 0 0 0 0 

 Total Other Mobile Sources 3.91 3.65 7.74 30.31 0.04 0.37 0.36 0.32 0.01 

           

Total Stationary and Area Sources 10.69 6.26 1.38 2.36 0.18 54.83 27.29 3.63 1.83 
Total On-Road Vehicles 3.82 3.43 9.81 26.93 0.07 0.92 0.91 0.46 0.66 

Total Other Mobile 3.91 3.65 7.74 30.31 0.04 0.37 0.36 0.32 0.01 

Total  18.42 13.34 18.92 59.6 0.29 56.12 28.55 4.41 2.5 

 

 

 



 

 

Attachment B 

2022 Summer Planning Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 0.11 0.02 0.61 0.15 0.19 0.02 0.02 0.02 0.03 

20 Cogeneration 0 0 0 0 0 0 0 0 0 

30 Oil and Gas Production (combustion) 0 0 0 0 0 0 0 0 0 

40 Petroleum Refining (Combustion) 0 0 0 0 0 0 0 0 0 

50 Manufacturing and Industrial 0.07 0.02 0.11 0.96 0 0.02 0.02 0.02 0 

52 Food and Agricultural Processing 0 0 0 0.01 0 0 0 0 0 

60 Service and Commercial 0.10 0.05 0.24 0.57 0.01 0.03 0.03 0.03 0.01 

99 Other (Fuel Combustion) 0.01 0.01 0.07 0.02 0 0 0 0 0 

 Total Fuel Combustion 0.28 0.10 1.03 1.70 0.20 0.07 0.07 0.07 0.05 

           

Waste Disposal          

110 Sewage Treatment 0.02 0.01 0 0 0 0 0 0 0 

120 Landfills 0 0 0 0 0 0 0 0 0 

130 Incineration 0 0 0.01 0 0 0 0 0 0 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 0 0 0 0 0 0 0 0 0 

 Total Waste Disposal 0.02 0.02 0.01 0 0 0 0 0 0.01 

           

Cleaning and Surface Coatings          

210 Laundering 0.11 0.01 0 0 0 0 0 0 0 

220 Degreasing 1.75 0.29 0 0 0 0 0 0 0 

230 Coatings and Related Processes 1.48 1.43 0 0 0 0.08 0.08 0.07 0 

240 Printing 0.03 0.03 0 0 0 0 0 0 0 

250 Adhesives and Sealants 0.16 0.14 0 0 0 0 0 0 0 

299 Other (Cleaning and Surface Coatings) 0.03 0.03 0 0 0 0 0 0 0 

 Total Cleaning and Surface Coatings 3.56 1.93 0 0 0 0.08 0.08 0.07 0 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 0 0 0 0 0 0 0 0 0 

320 Petroleum Refining 0 0 0 0 0 0 0 0 0 

330 Petroleum Marketing 1.41 0.33 0 0 0 0 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0 0 0 0 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

1.41 0.33 0 0 0 0 0 0 0 

           

Industrial Processes          

410 Chemical 0.14 0.14 0 0 0 0.01 0.01 0.01 0 

420 Food and Agriculture 0.03 0.03 0 0 0 0 0 0 0 

430 Mineral Processes 0.03 0.03 0 0 0 0.36 0.12 0.05 0 

440 Metal Processes 0 0 0 0 0 0 0 0 0 

450 Wood and Paper 0 0 0 0 0 0.27 0.19 0.11 0 

460 Glass and Related Products 0 0 0 0 0 0 0 0 0 

470 Electronics 0 0 0 0 0 0 0 0 0 

499 Other (Industrial Processes) 0.07 0.07 0 0 0 0.03 0.03 0.03 0.02 

 Total Industrial Processes 0.27 0.26 0 0 0 0.67 0.35 0.20 0.02 

           

Solvent Evaporation          

510 Consumer Products 4.04 3.19 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 0.34 0.34 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 0.22 0.22 0 0 0 0 0 0 0.59 

540 Asphalt Paving/Roofing 0.08 0.07 0 0 0 0 0 0 0 

 Total Solvent Evaporation 4.67 3.82 0 0 0 0 0 0 0.59 

 

 

 

 



 

 

Attachment B 

(Continued)  

2022 Summer Planning Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 0.22 0.1 0.31 0.55 0 0.09 0.08 0.08 0 

620 Farming Operations 0.86 0.07 0 0 0 0.69 0.31 0.05 0.34 

630 Construction and Demolition 0 0 0 0 0 38.54 18.86 1.89 0 

640 Paved Road Dust 0 0 0 0 0 11.54 5.27 0.79 0 

645 Unpaved Road Dust 0 0 0 0 0 4.8 2.85 0.29 0 

650 Fugitive Windblown Dust 0 0 0 0 0 2.26 1.17 0.16 0 

660 Fires 0.01 0.01 0 0.08 0 0.01 0.01 0.01 0 

670 Waste Burning and Disposal 0.01 0.01 0.01 0.12 0 0.02 0.02 0.01 0 

690 Cooking 0.07 0.03 0 0 0 0.28 0.28 0.28 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 0.86 

 RECLAIM   0.24       

 Total Miscellaneous Processes 1.17 0.21 0.56 0.75 0 58.22 28.86 3.56 1.21 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 0.87 0.83 0.39 6.79 0.02 0.3 0.29 0.12 0.21 

722 Light Duty Trucks 1 (T1) 0.28 0.27 0.14 1.77 0 0.04 0.04 0.02 0.03 

723 Light Duty Trucks 2 (T2) 0.53 0.5 0.32 3.97 0.01 0.12 0.12 0.05 0.09 

724 Medium Duty Trucks (T3) 0.49 0.46 0.31 3.47 0.01 0.09 0.09 0.04 0.07 

732 Light Heavy Duty Gas Trucks 1 (T4) 0.06 0.06 0.04 0.17 0 0.01 0.01 0 0.01 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.01 0.01 0.01 0.03 0 0 0 0 0 

734 Medium Heavy Duty Gas Trucks (T6) 0.02 0.02 0.04 0.19 0 0.01 0.01 0 0 

736 Heavy Heavy Duty Gas Trucks ((HHD) 0 0 0 0 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0.01 0.01 0.2 0.05 0 0.01 0.01 0.01 0.02 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0 0 0.08 0.02 0 0 0 0 0.01 

744 Medium Heavy Duty Diesel Truck (T6) 0.02 0.01 0.52 0.07 0 0.05 0.05 0.03 0.05 

746 Heavy Heavy Duty Diesel Trucks (HHD) 0.17 0.14 4.61 1.46 0.02 0.19 0.19 0.1 0.31 

750 Motorcycles (MCY) 0.43 0.39 0.09 2.06 0 0 0 0 0 

760 Diesel Urban Buses (UB) 0.08 0 0.01 0.59 0 0 0 0 0.02 

762 Gas Urban Buses (UB) 0 0 0 0 0 0 0 0 0 

771 Gas School Buses (SB) 0 0 0 0.01 0 0 0 0 0 

772 Diesel School Buses (SB) 0 0 0.08 0 0 0.01 0.01 0 0 

777 Gas Other Buses (OB) 0 0 0 0.02 0 0 0 0 0 

778 Motor Coaches 0 0 0.01 0 0 0 0 0 0 

779 Diesel Other Buses (OB) 0 0 0.01 0 0 0 0 0 0 

780 Motor Homes (MH) 0 0 0.02 0.01 0 0 0 0 0 

 Total On-Road Motor Vehicles 2.99 2.7 6.88 20.69 0.07 0.85 0.84 0.38 0.81 

           

Other Mobile Sources          

810 Aircraft 0.09 0.09 0.39 1.22 0.04 0.03 0.03 0.02 0 

820 Trains 0.21 0.18 4 0.93 0 0.1 0.1 0.09 0 

833 Ocean Going Vessels 0 0 0 0 0 0 0 0 0 

835 Commercial Harbor Crafts 0 0 0 0 0 0 0 0 0 

840 Recreational Boats 0.69 0.65 0.1 1.86 0 0.04 0.03 0.02 0 

850 Off-Road Recreational Vehicles 0.13 0.12 0 0.15 0 0 0 0 0 

860 Off-Road Equipment 1.91 1.8 0.68 25.98 0 0.06 0.06 0.05 0 

861 Off-Road Equipment (PERP) 0.04 0.03 0.3 0.26 0 0.01 0.01 0.01 0 

870 Farm Equipment 0.1 0.09 0.36 0.98 0 0.02 0.02 0.02 0 

890 Fuel Storage and Handling 0.23 0.23 0 0 0 0 0 0 0 

 Total Other Mobile Sources 3.4 3.19 5.84 31.39 0.04 0.26 0.25 0.21 0.01 

           

Total Stationary and Area Sources 11.39 6.67 1.60 2.46 0.20 59.03 29.35 3.90 1.88 
Total On-Road Vehicles 2.99 2.7 6.88 20.69 0.07 0.85 0.84 0.38 0.81 

Total Other Mobile 3.4 3.19 5.84 31.39 0.04 0.26 0.25 0.21 0.01 

Total  17.78 12.56 14.32 54.54 0.31 60.14 30.44 4.48 2.7 

 

 

 



 

 

Attachment B 

2023 Summer Planning Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 0.10 0.02 0.59 0.14 0.18 0.02 0.02 0.02 0.03 

20 Cogeneration 0 0 0 0 0 0 0 0 0 

30 Oil and Gas Production (combustion) 0 0 0 0 0 0 0 0 0 

40 Petroleum Refining (Combustion) 0 0 0 0 0 0 0 0 0 

50 Manufacturing and Industrial 0.07 0.02 0.11 0.98 0 0.02 0.02 0.02 0 

52 Food and Agricultural Processing 0 0 0 0.01 0 0 0 0 0 

60 Service and Commercial 0.10 0.05 0.24 0.57 0.01 0.03 0.03 0.03 0.01 

99 Other (Fuel Combustion) 0.01 0.01 0.07 0.02 0 0 0 0 0 

 Total Fuel Combustion 0.29 0.10 1.02 1.72 0.19 0.07 0.07 0.07 0.05 

           

Waste Disposal          

110 Sewage Treatment 0.02 0.01 0 0 0 0 0 0 0 

120 Landfills 0 0 0 0 0 0 0 0 0 

130 Incineration 0 0 0.01 0 0 0 0 0 0 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 0 0 0 0 0 0 0 0 0 

 Total Waste Disposal 0.02 0.02 0.01 0 0 0 0 0 0.01 

           

Cleaning and Surface Coatings          

210 Laundering 0.11 0.01 0 0 0 0 0 0 0 

220 Degreasing 1.79 0.30 0 0 0 0 0 0 0 

230 Coatings and Related Processes 1.52 1.47 0 0 0 0.08 0.08 0.08 0 

240 Printing 0.03 0.03 0 0 0 0 0 0 0 

250 Adhesives and Sealants 0.16 0.14 0 0 0 0 0 0 0 

299 Other (Cleaning and Surface Coatings) 0.03 0.03 0 0 0 0 0 0 0 

 Total Cleaning and Surface Coatings 3.64 1.97 0 0 0 0.08 0.08 0.08 0 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 0 0 0 0 0 0 0 0 0 

320 Petroleum Refining 0 0 0 0 0 0 0 0 0 

330 Petroleum Marketing 1.41 0.33 0 0 0 0 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0 0 0 0 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

1.41 0.33 0 0 0 0 0 0 0 

           

Industrial Processes          

410 Chemical 0.14 0.14 0 0 0 0.01 0.01 0.01 0 

420 Food and Agriculture 0.03 0.03 0 0 0 0 0 0 0 

430 Mineral Processes 0.03 0.03 0 0 0 0.36 0.13 0.05 0 

440 Metal Processes 0 0 0 0 0 0 0 0 0 

450 Wood and Paper 0 0 0 0 0 0.28 0.19 0.12 0 

460 Glass and Related Products 0 0 0 0 0 0 0 0 0 

470 Electronics 0 0 0 0 0 0 0 0 0 

499 Other (Industrial Processes) 0.08 0.07 0 0 0 0.03 0.03 0.03 0.02 

 Total Industrial Processes 0.28 0.27 0 0 0 0.68 0.36 0.20 0.02 

           

Solvent Evaporation          

510 Consumer Products 4.12 3.26 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 0.34 0.34 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 0.22 0.22 0 0 0 0 0 0 0.59 

540 Asphalt Paving/Roofing 0.08 0.07 0 0 0 0 0 0 0 

 Total Solvent Evaporation 4.76 3.90 0 0 0 0 0 0 0.59 

 

 

 

 

 

 

 



 

 

Attachment B 

(Continued)  

2023 Summer Planning Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 0.22 0.1 0.31 0.55 0 0.09 0.08 0.08 0 

620 Farming Operations 0.86 0.07 0 0 0 0.69 0.31 0.05 0.34 

630 Construction and Demolition 0 0 0 0 0 39.24 19.2 1.92 0 

640 Paved Road Dust 0 0 0 0 0 12.08 5.52 0.83 0 

645 Unpaved Road Dust 0 0 0 0 0 4.8 2.85 0.29 0 

650 Fugitive Windblown Dust 0 0 0 0 0 2.25 1.17 0.16 0 

660 Fires 0.01 0.01 0 0.08 0 0.01 0.01 0.01 0 

670 Waste Burning and Disposal 0.01 0.01 0.01 0.12 0 0.02 0.02 0.01 0 

690 Cooking 0.07 0.03 0 0 0 0.28 0.28 0.28 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 0.88 

 RECLAIM   0.24       

 Total Miscellaneous Processes 1.17 0.21 0.56 0.75 0 59.45 29.45 3.63 1.22 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 0.85 0.8 0.37 6.71 0.02 0.31 0.3 0.12 0.23 

722 Light Duty Trucks 1 (T1) 0.27 0.26 0.13 1.68 0 0.04 0.04 0.02 0.03 

723 Light Duty Trucks 2 (T2) 0.53 0.5 0.3 3.89 0.01 0.13 0.12 0.05 0.09 

724 Medium Duty Trucks (T3) 0.48 0.45 0.28 3.28 0.01 0.1 0.09 0.04 0.07 

732 Light Heavy Duty Gas Trucks 1 (T4) 0.06 0.05 0.04 0.15 0 0.01 0.01 0 0.01 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.01 0.01 0.01 0.03 0 0 0 0 0 

734 Medium Heavy Duty Gas Trucks (T6) 0.02 0.02 0.03 0.18 0 0.01 0.01 0 0 

736 Heavy Heavy Duty Gas Trucks ((HHD) 0 0 0 0.01 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0.01 0.01 0.17 0.05 0 0.01 0.01 0 0.02 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0 0 0.07 0.02 0 0 0 0 0.01 

744 Medium Heavy Duty Diesel Truck (T6) 0 0 0.37 0.03 0 0.04 0.04 0.02 0.06 

746 Heavy Heavy Duty Diesel Trucks (HHD) 0.16 0.12 3.87 1.51 0.02 0.19 0.19 0.09 0.33 

750 Motorcycles (MCY) 0.46 0.41 0.09 2.12 0 0 0 0 0 

760 Diesel Urban Buses (UB) 0.08 0 0.01 0.59 0 0 0 0 0.02 

762 Gas Urban Buses (UB) 0 0 0 0 0 0 0 0 0 

771 Gas School Buses (SB) 0 0 0 0.01 0 0 0 0 0 

772 Diesel School Buses (SB) 0 0 0.08 0 0 0.01 0.01 0 0 

777 Gas Other Buses (OB) 0 0 0 0.02 0 0 0 0 0 

778 Motor Coaches 0 0 0.01 0 0 0 0 0 0 

779 Diesel Other Buses (OB) 0 0 0.01 0 0 0 0 0 0 

780 Motor Homes (MH) 0 0 0.02 0.01 0 0 0 0 0 

 Total On-Road Motor Vehicles 2.93 2.65 5.85 20.29 0.07 0.86 0.85 0.37 0.87 

           

Other Mobile Sources          

810 Aircraft 0.09 0.08 0.4 1.22 0.04 0.03 0.03 0.02 0 

820 Trains 0.21 0.18 4.07 0.95 0 0.1 0.1 0.09 0 

833 Ocean Going Vessels 0 0 0 0 0 0 0 0 0 

835 Commercial Harbor Crafts 0 0 0 0 0 0 0 0 0 

840 Recreational Boats 0.66 0.62 0.1 1.84 0 0.03 0.03 0.02 0 

850 Off-Road Recreational Vehicles 0.12 0.12 0 0.15 0 0 0 0 0 

860 Off-Road Equipment 1.91 1.8 0.67 26.45 0 0.06 0.06 0.05 0 

861 Off-Road Equipment (PERP) 0.04 0.03 0.29 0.27 0 0.01 0.01 0.01 0 

870 Farm Equipment 0.1 0.09 0.34 0.98 0 0.02 0.02 0.02 0 

890 Fuel Storage and Handling 0.23 0.23 0 0 0 0 0 0 0 

 Total Other Mobile Sources 3.35 3.14 5.88 31.85 0.04 0.25 0.24 0.21 0.01 

           

Total Stationary and Area Sources 11.57 6.79 1.59 2.47 0.20 60.29 29.95 3.98 1.89 
Total On-Road Vehicles 2.93 2.65 5.85 20.29 0.07 0.86 0.85 0.37 0.87 

Total Other Mobile 3.35 3.14 5.88 31.85 0.04 0.25 0.24 0.21 0.01 

Total  17.85 12.58 13.32 54.61 0.31 61.4 31.04 4.56 2.77 

 

 

 

 



 

 

 

Attachment B 

2024 Summer Planning Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 0.10 0.02 0.55 0.14 0.17 0.02 0.02 0.02 0.02 

20 Cogeneration 0 0 0 0 0 0 0 0 0 

30 Oil and Gas Production (combustion) 0 0 0 0 0 0 0 0 0 

40 Petroleum Refining (Combustion) 0 0 0 0 0 0 0 0 0 

50 Manufacturing and Industrial 0.07 0.02 0.11 0.99 0 0.02 0.02 0.02 0 

52 Food and Agricultural Processing 0 0 0 0.01 0 0 0 0 0 

60 Service and Commercial 0.10 0.05 0.24 0.57 0.01 0.03 0.03 0.03 0.01 

99 Other (Fuel Combustion) 0.01 0.01 0.07 0.02 0 0 0 0 0 

 Total Fuel Combustion 0.28 0.10 0.98 1.73 0.18 0.07 0.07 0.07 0.05 

           

Waste Disposal          

110 Sewage Treatment 0.02 0.01 0 0 0 0 0 0 0 

120 Landfills 0 0 0 0 0 0 0 0 0 

130 Incineration 0 0 0.01 0 0 0 0 0 0 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 0 0 0 0 0 0 0 0 0 

 Total Waste Disposal 0.02 0.02 0.01 0 0 0 0 0 0.01 

           

Cleaning and Surface Coatings          

210 Laundering 0.11 0.01 0 0 0 0 0 0 0 

220 Degreasing 1.83 0.30 0 0 0 0 0 0 0 

230 Coatings and Related Processes 1.56 1.50 0 0 0 0.08 0.08 0.08 0 

240 Printing 0.03 0.03 0 0 0 0 0 0 0 

250 Adhesives and Sealants 0.16 0.14 0 0 0 0 0 0 0 

299 Other (Cleaning and Surface Coatings) 0.03 0.03 0 0 0 0 0 0 0 

 Total Cleaning and Surface Coatings 3.72 2.02 0 0 0 0.08 0.08 0.08 0 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 0 0 0 0 0 0 0 0 0 

320 Petroleum Refining 0 0 0 0 0 0 0 0 0 

330 Petroleum Marketing 1.41 0.32 0 0 0 0 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0 0 0 0 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

1.41 0.32 0 0 0 0 0 0 0 

           

Industrial Processes          

410 Chemical 0.14 0.14 0 0 0 0.01 0.01 0.01 0 

420 Food and Agriculture 0.03 0.03 0 0 0 0 0 0 0 

430 Mineral Processes 0.03 0.03 0 0 0 0.37 0.13 0.05 0 

440 Metal Processes 0 0 0 0 0 0 0 0 0 

450 Wood and Paper 0 0 0 0 0 0.29 0.20 0.12 0 

460 Glass and Related Products 0 0 0 0 0 0 0 0 0 

470 Electronics 0 0 0 0 0 0 0 0 0 

499 Other (Industrial Processes) 0.08 0.07 0 0 0 0.03 0.03 0.03 0.02 

 Total Industrial Processes 0.28 0.27 0 0 0 0.70 0.37 0.20 0.02 

           

Solvent Evaporation          

510 Consumer Products 4.22 3.34 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 0.35 0.35 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 0.22 0.22 0 0 0 0 0 0 0.59 

540 Asphalt Paving/Roofing 0.08 0.07 0 0 0 0 0 0 0 

 Total Solvent Evaporation 4.87 3.99 0 0 0 0 0 0 0.59 

 

 

 



 

 

Attachment B 

(Continued)  

2024 Summer Planning Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 0.22 0.1 0.30 0.55 0 0.09 0.08 0.08 0 

620 Farming Operations 0.86 0.07 0 0 0 0.69 0.31 0.05 0.34 

630 Construction and Demolition 0 0 0 0 0 39.97 19.56 1.96 0 

640 Paved Road Dust 0 0 0 0 0 12.08 5.52 0.83 0 

645 Unpaved Road Dust 0 0 0 0 0 4.8 2.85 0.28 0 

650 Fugitive Windblown Dust 0 0 0 0 0 2.25 1.17 0.16 0 

660 Fires 0.01 0.01 0 0.08 0 0.01 0.01 0.01 0 

670 Waste Burning and Disposal 0.01 0.01 0.01 0.12 0 0.02 0.02 0.01 0 

690 Cooking 0.07 0.03 0 0 0 0.29 0.29 0.29 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 0.89 

 RECLAIM   0.24       

 Total Miscellaneous Processes 1.17 0.21 0.55 0.75 0 60.19 29.81 3.67 1.24 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 0.78 0.75 0.33 6.24 0.02 0.3 0.3 0.12 0.23 

722 Light Duty Trucks 1 (T1) 0.25 0.23 0.11 1.5 0 0.04 0.04 0.02 0.03 

723 Light Duty Trucks 2 (T2) 0.5 0.47 0.26 3.59 0.01 0.12 0.12 0.05 0.09 

724 Medium Duty Trucks (T3) 0.45 0.42 0.24 2.91 0.01 0.09 0.09 0.04 0.07 

732 Light Heavy Duty Gas Trucks 1 (T4) 0.05 0.05 0.04 0.14 0 0.01 0.01 0 0.01 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.01 0.01 0.01 0.03 0 0 0 0 0 

734 Medium Heavy Duty Gas Trucks (T6) 0.02 0.02 0.03 0.17 0 0.01 0.01 0 0 

736 Heavy Heavy Duty Gas Trucks ((HHD) 0 0 0 0.01 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0.01 0.01 0.15 0.04 0 0.01 0.01 0 0.02 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0 0 0.06 0.02 0 0 0 0 0.01 

744 Medium Heavy Duty Diesel Truck (T6) 0 0 0.34 0.03 0 0.05 0.04 0.02 0.06 

746 Heavy Heavy Duty Diesel Trucks (HHD) 0.16 0.13 3.09 1.57 0.02 0.19 0.19 0.09 0.34 

750 Motorcycles (MCY) 0.45 0.4 0.09 2.07 0 0 0 0 0 

760 Diesel Urban Buses (UB) 0.08 0 0.01 0.58 0 0 0 0 0.02 

762 Gas Urban Buses (UB) 0 0 0 0 0 0 0 0 0 

771 Gas School Buses (SB) 0 0 0 0.01 0 0 0 0 0 

772 Diesel School Buses (SB) 0 0 0.08 0 0 0.01 0.01 0 0 

777 Gas Other Buses (OB) 0 0 0 0.02 0 0 0 0 0 

778 Motor Coaches 0 0 0 0 0 0 0 0 0 

779 Diesel Other Buses (OB) 0 0 0.01 0 0 0 0 0 0 

780 Motor Homes (MH) 0 0 0.02 0.01 0 0 0 0 0 

 Total On-Road Motor Vehicles 2.76 2.5 4.88 18.93 0.06 0.85 0.84 0.36 0.89 

           

Other Mobile Sources          

810 Aircraft 0.09 0.08 0.42 1.22 0.04 0.03 0.03 0.02 0 

820 Trains 0.21 0.18 4.13 0.97 0 0.1 0.1 0.09 0 

833 Ocean Going Vessels 0 0 0 0 0 0 0 0 0 

835 Commercial Harbor Crafts 0 0 0 0 0 0 0 0 0 

840 Recreational Boats 0.63 0.59 0.1 1.82 0 0.03 0.03 0.02 0 

850 Off-Road Recreational Vehicles 0.12 0.11 0 0.15 0 0 0 0 0 

860 Off-Road Equipment 1.86 1.75 0.66 26.26 0 0.06 0.06 0.04 0 

861 Off-Road Equipment (PERP) 0.04 0.03 0.28 0.27 0 0.01 0.01 0.01 0 

870 Farm Equipment 0.09 0.08 0.32 0.94 0 0.02 0.02 0.02 0 

890 Fuel Storage and Handling 0.23 0.23 0 0 0 0 0 0 0 

 Total Other Mobile Sources 3.26 3.05 5.91 31.63 0.04 0.25 0.24 0.21 0.01 

           

Total Stationary and Area Sources 11.76 6.93 1.54 2.48 0.19 61.03 30.32 4.02 1.90 
Total On-Road Vehicles 2.76 2.5 4.88 18.93 0.06 0.85 0.84 0.36 0.89 

Total Other Mobile 3.26 3.05 5.91 31.63 0.04 0.25 0.24 0.21 0.01 

Total  17.77 12.48 12.34 53.04 0.3 62.13 31.4 4.59 2.79 

 

 

 

 



 

 

Attachment B 

2025 Summer Planning Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 0.1 0.02 0.81 0.14 0.17 0.02 0.02 0.02 0.03 

20 Cogeneration 0 0 0 0 0 0 0 0 0 

30 Oil and Gas Production (combustion) 0 0 0 0 0 0 0 0 0 

40 Petroleum Refining (Combustion) 0 0 0 0 0 0 0 0 0 

50 Manufacturing and Industrial 0.07 0.02 0.12 1.01 0 0.02 0.02 0.02 0 

52 Food and Agricultural Processing 0 0 0 0.01 0 0 0 0 0 

60 Service and Commercial 0.1 0.05 0.24 0.57 0.01 0.03 0.03 0.03 0.01 

99 Other (Fuel Combustion) 0.01 0.01 0.07 0.02 0 0 0 0 0 

 Total Fuel Combustion 0.28 0.1 1.24 1.74 0.19 0.07 0.07 0.07 0.05 

           

Waste Disposal          

110 Sewage Treatment 0.02 0.01 0 0 0 0 0 0 0 

120 Landfills 0 0 0 0 0 0 0 0 0 

130 Incineration 0 0 0.01 0 0 0 0 0 0 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 0 0 0 0 0 0 0 0 0 

 Total Waste Disposal 0.02 0.02 0.01 0 0 0 0 0 0.01 

           

Cleaning and Surface Coatings          

210 Laundering 0.11 0.01 0 0 0 0 0 0 0 

220 Degreasing 1.86 0.31 0 0 0 0 0 0 0 

230 Coatings and Related Processes 1.59 1.54 0 0 0 0.09 0.08 0.08 0 

240 Printing 0.03 0.03 0 0 0 0 0 0 0 

250 Adhesives and Sealants 0.17 0.15 0 0 0 0 0 0 0 

299 Other (Cleaning and Surface Coatings) 0.03 0.03 0 0 0 0 0 0 0 

 Total Cleaning and Surface Coatings 3.79 2.06 0 0 0 0.09 0.08 0.08 0 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 0 0 0 0 0 0 0 0 0 

320 Petroleum Refining 0 0 0 0 0 0 0 0 0 

330 Petroleum Marketing 1.41 0.32 0 0 0 0 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0 0 0 0 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

1.41 0.32 0 0 0 0 0 0 0 

           

Industrial Processes          

410 Chemical 0.14 0.14 0 0 0 0.01 0.01 0.01 0 

420 Food and Agriculture 0.03 0.03 0 0 0 0 0 0 0 

430 Mineral Processes 0.03 0.03 0 0 0 0.37 0.13 0.05 0 

440 Metal Processes 0 0 0 0 0 0 0 0 0 

450 Wood and Paper 0 0 0 0 0 0.29 0.21 0.12 0 

460 Glass and Related Products 0 0 0 0 0 0 0 0 0 

470 Electronics 0 0 0 0 0 0 0 0 0 

499 Other (Industrial Processes) 0.08 0.08 0 0 0 0.03 0.03 0.03 0.02 

 Total Industrial Processes 0.29 0.28 0 0 0 0.71 0.38 0.21 0.02 

           

Solvent Evaporation          

510 Consumer Products 4.3 3.41 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 0.36 0.36 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 0.22 0.22 0 0 0 0 0 0 0.58 

540 Asphalt Paving/Roofing 0.08 0.08 0 0 0 0 0 0 0 

 Total Solvent Evaporation 4.96 4.07 0 0 0 0 0 0 0.58 

 

 

 

 



 

 

Attachment B 

(Continued)  

2025 Summer Planning Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 0.21 0.1 0.3 0.55 0 0.09 0.08 0.08 0 

620 Farming Operations 0.86 0.07 0 0 0 0.68 0.31 0.05 0.34 

630 Construction and Demolition 0 0 0 0 0 40.71 19.92 1.99 0 

640 Paved Road Dust 0 0 0 0 0 12.07 5.52 0.83 0 

645 Unpaved Road Dust 0 0 0 0 0 4.8 2.85 0.28 0 

650 Fugitive Windblown Dust 0 0 0 0 0 2.24 1.16 0.16 0 

660 Fires 0.01 0.01 0 0.08 0 0.01 0.01 0.01 0 

670 Waste Burning and Disposal 0.01 0.01 0.01 0.12 0 0.02 0.02 0.01 0 

690 Cooking 0.07 0.03 0 0 0 0.29 0.29 0.29 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 0.91 

 RECLAIM   0  0     

 Total Miscellaneous Processes 1.17 0.21 0.3 0.75 0 60.91 30.17 3.71 1.25 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 0.73 0.7 0.3 5.86 0.02 0.3 0.29 0.12 0.23 

722 Light Duty Trucks 1 (T1) 0.23 0.21 0.1 1.36 0 0.04 0.04 0.02 0.03 

723 Light Duty Trucks 2 (T2) 0.47 0.45 0.24 3.37 0.01 0.12 0.12 0.05 0.09 

724 Medium Duty Trucks (T3) 0.42 0.4 0.21 2.65 0.01 0.09 0.09 0.04 0.07 

732 Light Heavy Duty Gas Trucks 1 (T4) 0.05 0.05 0.03 0.13 0 0.01 0.01 0 0 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.01 0.01 0.01 0.02 0 0 0 0 0 

734 Medium Heavy Duty Gas Trucks (T6) 0.02 0.02 0.03 0.16 0 0.01 0.01 0 0 

736 Heavy Heavy Duty Gas Trucks ((HHD) 0 0 0 0.01 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0.01 0.01 0.14 0.04 0 0.01 0.01 0 0.02 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0 0 0.05 0.02 0 0 0 0 0.01 

744 Medium Heavy Duty Diesel Truck (T6) 0 0 0.32 0.03 0 0.05 0.04 0.02 0.07 

746 Heavy Heavy Duty Diesel Trucks (HHD) 0.17 0.13 2.18 1.61 0.02 0.18 0.18 0.08 0.35 

750 Motorcycles (MCY) 0.44 0.4 0.09 2.02 0 0 0 0 0 

760 Diesel Urban Buses (UB) 0.08 0 0.01 0.58 0 0 0 0 0.02 

762 Gas Urban Buses (UB) 0 0 0 0 0 0 0 0 0 

771 Gas School Buses (SB) 0 0 0 0.01 0 0 0 0 0 

772 Diesel School Buses (SB) 0 0 0.07 0 0 0.01 0.01 0 0 

777 Gas Other Buses (OB) 0 0 0 0.01 0 0 0 0 0 

778 Motor Coaches 0 0 0 0 0 0 0 0 0 

779 Diesel Other Buses (OB) 0 0 0.01 0 0 0 0 0 0 

780 Motor Homes (MH) 0 0 0.02 0.01 0 0 0 0 0 

 Total On-Road Motor Vehicles 2.63 2.38 3.81 17.9 0.06 0.84 0.83 0.35 0.9 

           

Other Mobile Sources          

810 Aircraft 0.09 0.08 0.44 1.22 0.04 0.03 0.03 0.02 0 

820 Trains 0.21 0.17 4.13 0.99 0 0.09 0.09 0.09 0 

833 Ocean Going Vessels 0 0 0 0 0 0 0 0 0 

835 Commercial Harbor Crafts 0 0 0 0 0 0 0 0 0 

840 Recreational Boats 0.6 0.57 0.1 1.8 0 0.03 0.03 0.02 0 

850 Off-Road Recreational Vehicles 0.11 0.11 0 0.16 0 0 0 0 0 

860 Off-Road Equipment 1.74 1.64 0.65 25.51 0 0.06 0.05 0.04 0 

861 Off-Road Equipment (PERP) 0.03 0.03 0.24 0.28 0 0.01 0.01 0.01 0 

870 Farm Equipment 0.09 0.08 0.31 0.9 0 0.02 0.02 0.02 0 

890 Fuel Storage and Handling 0.22 0.22 0 0 0 0 0 0 0 

 Total Other Mobile Sources 3.1 2.91 5.86 30.87 0.05 0.24 0.23 0.2 0.01 

           

Total Stationary and Area Sources 11.93 7.05 1.55 2.49 0.19 61.78 30.69 4.07 1.91 
Total On-Road Vehicles 2.63 2.38 3.81 17.9 0.06 0.84 0.83 0.35 0.9 

Total Other Mobile 3.1 2.91 5.86 30.87 0.05 0.24 0.23 0.2 0.01 

Total  17.65 12.34 11.23 51.26 0.3 62.86 31.75 4.62 2.82 

 

 

 



 

 

Attachment B 

2026 Summer Planning Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 0.1 0.02 0.8 0.14 0.17 0.02 0.02 0.02 0.02 

20 Cogeneration 0 0 0 0 0 0 0 0 0 

30 Oil and Gas Production (combustion) 0 0 0 0 0 0 0 0 0 

40 Petroleum Refining (Combustion) 0 0 0 0 0 0 0 0 0 

50 Manufacturing and Industrial 0.07 0.02 0.12 1.01 0 0.02 0.02 0.02 0 

52 Food and Agricultural Processing 0 0 0 0.01 0 0 0 0 0 

60 Service and Commercial 0.1 0.05 0.24 0.56 0.01 0.03 0.03 0.03 0.02 

99 Other (Fuel Combustion) 0.01 0.01 0.07 0.02 0 0 0 0 0 

 Total Fuel Combustion 0.28 0.1 1.24 1.73 0.18 0.07 0.07 0.07 0.05 

           

Waste Disposal          

110 Sewage Treatment 0.02 0.02 0 0 0 0 0 0 0 

120 Landfills 0 0 0 0 0 0 0 0 0 

130 Incineration 0 0 0.01 0 0 0 0 0 0 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 0 0 0 0 0 0 0 0 0 

 Total Waste Disposal 0.02 0.02 0.01 0 0 0 0 0 0.01 

           

Cleaning and Surface Coatings          

210 Laundering 0.12 0.01 0 0 0 0 0 0 0 

220 Degreasing 1.88 0.31 0 0 0 0 0 0 0 

230 Coatings and Related Processes 1.61 1.56 0 0 0 0.09 0.08 0.08 0 

240 Printing 0.03 0.03 0 0 0 0 0 0 0 

250 Adhesives and Sealants 0.17 0.15 0 0 0 0 0 0 0 

299 Other (Cleaning and Surface Coatings) 0.03 0.03 0 0 0 0 0 0 0 

 Total Cleaning and Surface Coatings 3.83 2.08 0 0 0 0.09 0.08 0.08 0 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 0 0 0 0 0 0 0 0 0 

320 Petroleum Refining 0 0 0 0 0 0 0 0 0 

330 Petroleum Marketing 1.4 0.32 0 0 0 0 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0 0 0 0 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

1.4 0.32 0 0 0 0 0 0 0 

           

Industrial Processes          

410 Chemical 0.15 0.15 0 0 0 0.01 0.01 0.01 0 

420 Food and Agriculture 0.03 0.03 0 0 0 0 0 0 0 

430 Mineral Processes 0.03 0.03 0 0 0 0.38 0.13 0.05 0 

440 Metal Processes 0 0 0 0 0 0 0 0 0 

450 Wood and Paper 0 0 0 0 0 0.3 0.21 0.13 0 

460 Glass and Related Products 0 0 0 0 0 0 0 0 0 

470 Electronics 0 0 0 0 0 0 0 0 0 

499 Other (Industrial Processes) 0.08 0.08 0 0 0 0.03 0.03 0.03 0.02 

 Total Industrial Processes 0.29 0.28 0 0 0 0.72 0.38 0.21 0.02 

           

Solvent Evaporation          

510 Consumer Products 4.36 3.46 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 0.36 0.36 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 0.22 0.22 0 0 0 0 0 0 0.58 

540 Asphalt Paving/Roofing 0.08 0.08 0 0 0 0 0 0 0 

 Total Solvent Evaporation 5.03 4.12 0 0 0 0 0 0 0.58 

 

 

 

 



 

 

Attachment B 

(Continued)  

2026 Summer Planning Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 0.21 0.1 0.29 0.55 0 0.09 0.08 0.08 0 

620 Farming Operations 0.86 0.07 0 0 0 0.68 0.31 0.05 0.34 

630 Construction and Demolition 0 0 0 0 0 41.06 20.09 2.01 0 

640 Paved Road Dust 0 0 0 0 0 12.6 5.76 0.86 0 

645 Unpaved Road Dust 0 0 0 0 0 4.8 2.85 0.28 0 

650 Fugitive Windblown Dust 0 0 0 0 0 2.24 1.16 0.16 0 

660 Fires 0.01 0.01 0 0.08 0 0.01 0.01 0.01 0 

670 Waste Burning and Disposal 0.01 0.01 0.01 0.12 0 0.02 0.02 0.01 0 

690 Cooking 0.07 0.03 0 0 0 0.3 0.3 0.3 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 0.92 

 Total Miscellaneous Processes 1.17 0.21 0.3 0.75 0 61.78 30.58 3.77 1.26 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 0.73 0.7 0.3 5.9 0.02 0.31 0.31 0.13 0.24 

722 Light Duty Trucks 1 (T1) 0.22 0.21 0.09 1.33 0 0.04 0.04 0.02 0.03 

723 Light Duty Trucks 2 (T2) 0.48 0.46 0.23 3.39 0.01 0.13 0.13 0.05 0.1 

724 Medium Duty Trucks (T3) 0.42 0.4 0.19 2.6 0.01 0.1 0.09 0.04 0.07 

732 Light Heavy Duty Gas Trucks 1 (T4) 0.05 0.04 0.03 0.12 0 0.01 0.01 0 0 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.01 0.01 0.01 0.02 0 0 0 0 0 

734 Medium Heavy Duty Gas Trucks (T6) 0.02 0.02 0.03 0.15 0 0.01 0.01 0 0 

736 Heavy Heavy Duty Gas Trucks ((HHD) 0 0 0 0.01 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0.01 0.01 0.12 0.04 0 0.01 0.01 0 0.02 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0 0 0.05 0.01 0 0 0 0 0.01 

744 Medium Heavy Duty Diesel Truck (T6) 0 0 0.31 0.03 0 0.05 0.05 0.02 0.07 

746 Heavy Heavy Duty Diesel Trucks (HHD) 0.17 0.13 2.01 1.64 0.02 0.18 0.18 0.08 0.36 

750 Motorcycles (MCY) 0.47 0.42 0.1 2.12 0 0 0 0 0 

760 Diesel Urban Buses (UB) 0.08 0 0.01 0.58 0 0 0 0 0.02 

762 Gas Urban Buses (UB) 0 0 0 0 0 0 0 0 0 

771 Gas School Buses (SB) 0 0 0 0.01 0 0 0 0 0 

772 Diesel School Buses (SB) 0 0 0.07 0 0 0.01 0.01 0 0 

777 Gas Other Buses (OB) 0 0 0 0.01 0 0 0 0 0 

778 Motor Coaches 0 0 0 0 0 0 0 0 0 

779 Diesel Other Buses (OB) 0 0 0.01 0 0 0 0 0 0 

780 Motor Homes (MH) 0 0 0.02 0.01 0 0 0 0 0 

 Total On-Road Motor Vehicles 2.66 2.41 3.58 17.98 0.06 0.87 0.86 0.36 0.93 

           

Other Mobile Sources          

810 Aircraft 0.09 0.08 0.45 1.22 0.04 0.03 0.03 0.02 0 

820 Trains 0.21 0.18 4.19 1.02 0 0.09 0.09 0.09 0 

833 Ocean Going Vessels 0 0 0 0 0 0 0 0 0 

835 Commercial Harbor Crafts 0 0 0 0 0 0 0 0 0 

840 Recreational Boats 0.58 0.55 0.1 1.79 0 0.03 0.03 0.02 0 

850 Off-Road Recreational Vehicles 0.11 0.11 0 0.16 0 0 0 0 0 

860 Off-Road Equipment 1.61 1.51 0.63 24.65 0 0.06 0.05 0.04 0 

861 Off-Road Equipment (PERP) 0.03 0.03 0.23 0.28 0 0.01 0.01 0.01 0 

870 Farm Equipment 0.08 0.07 0.29 0.86 0 0.02 0.02 0.02 0 

890 Fuel Storage and Handling 0.22 0.22 0 0 0 0 0 0 0 

 Total Other Mobile Sources 2.93 2.74 5.9 29.98 0.05 0.24 0.23 0.2 0.01 

           

Total Stationary and Area Sources 12.02 7.13 1.54 2.49 0.19 62.66 31.11 4.13 1.93 
Total On-Road Vehicles 2.66 2.41 3.58 17.98 0.06 0.87 0.86 0.36 0.93 

Total Other Mobile 2.93 2.74 5.9 29.98 0.05 0.24 0.23 0.2 0.01 

Total  17.61 12.28 11.02 50.45 0.3 63.77 32.19 4.69 2.87 

 

 

 



 

 

Attachment B 

2027 Summer Planning Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 0.09 0.02 0.76 0.13 0.16 0.02 0.02 0.02 0.02 

20 Cogeneration 0 0 0 0 0 0 0 0 0 

30 Oil and Gas Production (combustion) 0 0 0 0 0 0 0 0 0 

40 Petroleum Refining (Combustion) 0 0 0 0 0 0 0 0 0 

50 Manufacturing and Industrial 0.07 0.02 0.12 1.01 0 0.02 0.02 0.02 0 

52 Food and Agricultural Processing 0 0 0 0.01 0 0 0 0 0 

60 Service and Commercial 0.1 0.05 0.24 0.55 0.01 0.03 0.03 0.03 0.02 

99 Other (Fuel Combustion) 0.01 0.01 0.07 0.02 0 0 0 0 0 

 Total Fuel Combustion 0.28 0.1 1.2 1.71 0.18 0.07 0.07 0.07 0.05 

           

Waste Disposal          

110 Sewage Treatment 0.02 0.02 0 0 0 0 0 0 0 

120 Landfills 0 0 0 0 0 0 0 0 0 

130 Incineration 0 0 0.01 0 0 0 0 0 0 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 0 0 0 0 0 0 0 0 0 

 Total Waste Disposal 0.03 0.02 0.01 0 0 0 0 0 0.01 

           

Cleaning and Surface Coatings          

210 Laundering 0.12 0.01 0 0 0 0 0 0 0 

220 Degreasing 1.9 0.32 0 0 0 0 0 0 0 

230 Coatings and Related Processes 1.63 1.57 0 0 0 0.09 0.08 0.08 0 

240 Printing 0.04 0.04 0 0 0 0 0 0 0 

250 Adhesives and Sealants 0.17 0.15 0 0 0 0 0 0 0 

299 Other (Cleaning and Surface Coatings) 0.03 0.03 0 0 0 0 0 0 0 

 Total Cleaning and Surface Coatings 3.87 2.11 0 0 0 0.09 0.08 0.08 0 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 0 0 0 0 0 0 0 0 0 

320 Petroleum Refining 0 0 0 0 0 0 0 0 0 

330 Petroleum Marketing 1.39 0.32 0 0 0 0 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0 0 0 0 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

1.39 0.32 0 0 0 0 0 0 0 

           

Industrial Processes          

410 Chemical 0.15 0.15 0 0 0 0.01 0.01 0.01 0 

420 Food and Agriculture 0.03 0.03 0 0 0 0 0 0 0 

430 Mineral Processes 0.03 0.03 0 0 0 0.38 0.13 0.05 0 

440 Metal Processes 0 0 0 0 0 0 0 0 0 

450 Wood and Paper 0 0 0 0 0 0.31 0.22 0.13 0 

460 Glass and Related Products 0 0 0 0 0 0 0 0 0 

470 Electronics 0 0 0 0 0 0 0 0 0 

499 Other (Industrial Processes) 0.08 0.08 0 0 0 0.03 0.03 0.02 0.02 

 Total Industrial Processes 0.29 0.29 0 0 0 0.73 0.39 0.21 0.02 

           

Solvent Evaporation          

510 Consumer Products 4.42 3.51 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 0.37 0.37 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 0.22 0.22 0 0 0 0 0 0 0.58 

540 Asphalt Paving/Roofing 0.08 0.08 0 0 0 0 0 0 0 

 Total Solvent Evaporation 5.1 4.18 0 0 0 0 0 0 0.58 

 

 

 

 



 

 

Attachment B 

(Continued)  

2027 Summer Planning Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 0.21 0.1 0.29 0.55 0 0.09 0.08 0.08 0 

620 Farming Operations 0.86 0.07 0 0 0 0.68 0.31 0.05 0.34 

630 Construction and Demolition 0 0 0 0 0 41.48 20.29 2.03 0 

640 Paved Road Dust 0 0 0 0 0 12.78 5.84 0.88 0 

645 Unpaved Road Dust 0 0 0 0 0 4.8 2.85 0.28 0 

650 Fugitive Windblown Dust 0 0 0 0 0 2.24 1.16 0.16 0 

660 Fires 0.01 0.01 0 0.08 0 0.01 0.01 0.01 0 

670 Waste Burning and Disposal 0.01 0.01 0.01 0.12 0 0.02 0.02 0.01 0 

690 Cooking 0.07 0.03 0 0 0 0.3 0.3 0.3 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 0.94 

 Total Miscellaneous Processes 1.17 0.21 0.29 0.74 0 62.38 30.86 3.8 1.28 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 0.7 0.68 0.29 5.75 0.02 0.32 0.31 0.13 0.25 

722 Light Duty Trucks 1 (T1) 0.21 0.2 0.09 1.25 0 0.04 0.04 0.02 0.03 

723 Light Duty Trucks 2 (T2) 0.47 0.45 0.21 3.3 0.01 0.13 0.13 0.05 0.1 

724 Medium Duty Trucks (T3) 0.4 0.38 0.18 2.48 0.01 0.1 0.09 0.04 0.07 

732 Light Heavy Duty Gas Trucks 1 (T4) 0.04 0.04 0.03 0.11 0 0.01 0.01 0 0 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.01 0.01 0.01 0.02 0 0 0 0 0 

734 Medium Heavy Duty Gas Trucks (T6) 0.02 0.02 0.03 0.15 0 0.01 0.01 0 0 

736 Heavy Heavy Duty Gas Trucks ((HHD) 0 0 0 0.01 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0.01 0.01 0.1 0.03 0 0.01 0.01 0 0.02 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0 0 0.04 0.01 0 0 0 0 0.01 

744 Medium Heavy Duty Diesel Truck (T6) 0 0 0.3 0.03 0 0.05 0.05 0.02 0.07 

746 Heavy Heavy Duty Diesel Trucks (HHD) 0.17 0.13 1.92 1.67 0.02 0.19 0.19 0.08 0.37 

750 Motorcycles (MCY) 0.48 0.43 0.1 2.13 0 0 0 0 0 

760 Diesel Urban Buses (UB) 0.07 0 0.01 0.57 0 0 0 0 0.02 

762 Gas Urban Buses (UB) 0 0 0 0 0 0 0 0 0 

771 Gas School Buses (SB) 0 0 0 0.01 0 0 0 0 0 

772 Diesel School Buses (SB) 0 0 0.07 0 0 0.01 0.01 0 0 

777 Gas Other Buses (OB) 0 0 0 0.01 0 0 0 0 0 

778 Motor Coaches 0 0 0 0 0 0 0 0 0 

779 Diesel Other Buses (OB) 0 0 0.01 0 0 0 0 0 0 

780 Motor Homes (MH) 0 0 0.02 0.01 0 0 0 0 0 

 Total On-Road Motor Vehicles 2.6 2.35 3.4 17.55 0.06 0.88 0.87 0.37 0.96 

           

Other Mobile Sources          

810 Aircraft 0.09 0.08 0.47 1.22 0.04 0.03 0.03 0.02 0 

820 Trains 0.21 0.18 4.27 1.04 0 0.1 0.1 0.09 0 

833 Ocean Going Vessels 0 0 0 0 0 0 0 0 0 

835 Commercial Harbor Crafts 0 0 0 0 0 0 0 0 0 

840 Recreational Boats 0.56 0.52 0.1 1.78 0 0.03 0.03 0.02 0 

850 Off-Road Recreational Vehicles 0.1 0.1 0 0.16 0 0 0 0 0 

860 Off-Road Equipment 1.47 1.39 0.62 23.78 0 0.06 0.05 0.04 0 

861 Off-Road Equipment (PERP) 0.03 0.03 0.21 0.29 0 0.01 0.01 0.01 0 

870 Farm Equipment 0.08 0.07 0.27 0.82 0 0.02 0.02 0.02 0 

890 Fuel Storage and Handling 0.22 0.22 0 0 0 0 0 0 0 

 Total Other Mobile Sources 2.76 2.59 5.93 29.09 0.05 0.23 0.23 0.19 0.01 

           

Total Stationary and Area Sources 12.12 7.21 1.5 2.47 0.18 63.26 31.4 4.16 1.94 
Total On-Road Vehicles 2.6 2.35 3.4 17.55 0.06 0.88 0.87 0.37 0.96 

Total Other Mobile 2.76 2.59 5.93 29.09 0.05 0.23 0.23 0.19 0.01 

Total  17.48 12.15 10.83 49.1 0.29 64.38 32.49 4.73 2.9 

 

 

 



 

 

Attachment B 

2029 Summer Planning Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 0.09 0.02 0.71 0.12 0.15 0.02 0.02 0.02 0.02 

20 Cogeneration 0 0 0 0 0 0 0 0 0 

30 Oil and Gas Production (combustion) 0 0 0 0 0 0 0 0 0 

40 Petroleum Refining (Combustion) 0 0 0 0 0 0 0 0 0 

50 Manufacturing and Industrial 0.07 0.02 0.11 1 0 0.02 0.02 0.02 0 

52 Food and Agricultural Processing 0 0 0 0.01 0 0 0 0 0 

60 Service and Commercial 0.1 0.05 0.24 0.54 0.01 0.03 0.03 0.03 0.02 

99 Other (Fuel Combustion) 0.01 0.01 0.08 0.02 0 0 0 0 0 

 Total Fuel Combustion 0.27 0.1 1.14 1.69 0.17 0.06 0.06 0.06 0.05 

           

Waste Disposal          

110 Sewage Treatment 0.02 0.02 0 0 0 0 0 0 0 

120 Landfills 0 0 0 0 0 0 0 0 0 

130 Incineration 0 0 0.01 0 0 0 0 0 0 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 0 0 0 0 0 0 0 0 0 

 Total Waste Disposal 0.03 0.02 0.01 0 0 0 0 0 0.01 

           

Cleaning and Surface Coatings          

210 Laundering 0.12 0.01 0 0 0 0 0 0 0 

220 Degreasing 1.92 0.32 0 0 0 0 0 0 0 

230 Coatings and Related Processes 1.66 1.6 0 0 0 0.09 0.09 0.08 0 

240 Printing 0.04 0.04 0 0 0 0 0 0 0 

250 Adhesives and Sealants 0.17 0.15 0 0 0 0 0 0 0 

299 Other (Cleaning and Surface Coatings) 0.03 0.03 0 0 0 0 0 0 0 

 Total Cleaning and Surface Coatings 3.93 2.15 0 0 0 0.09 0.09 0.08 0 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 0 0 0 0 0 0 0 0 0 

320 Petroleum Refining 0 0 0 0 0 0 0 0 0 

330 Petroleum Marketing 1.37 0.31 0 0 0 0 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0 0 0 0 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

1.37 0.31 0 0 0 0 0 0 0 

           

Industrial Processes          

410 Chemical 0.15 0.15 0 0 0 0.01 0.01 0.01 0 

420 Food and Agriculture 0.03 0.03 0 0 0 0 0 0 0 

430 Mineral Processes 0.03 0.03 0 0 0 0.38 0.13 0.05 0 

440 Metal Processes 0 0 0 0 0 0 0 0 0 

450 Wood and Paper 0 0 0 0 0 0.32 0.22 0.13 0 

460 Glass and Related Products 0 0 0 0 0 0 0 0 0 

470 Electronics 0 0 0 0 0 0 0 0 0 

499 Other (Industrial Processes) 0.08 0.08 0 0 0 0.03 0.02 0.02 0.02 

 Total Industrial Processes 0.3 0.29 0 0 0 0.74 0.39 0.22 0.02 

           

Solvent Evaporation          

510 Consumer Products 4.58 3.64 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 0.38 0.38 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 0.22 0.22 0 0 0 0 0 0 0.58 

540 Asphalt Paving/Roofing 0.08 0.08 0 0 0 0 0 0 0 

 Total Solvent Evaporation 5.27 4.32 0 0 0 0 0 0 0.58 

 

 

 

 



 

 

Attachment B 

(Continued)  

2029 Summer Planning Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 0.21 0.1 0.28 0.55 0 0.09 0.08 0.08 0 

620 Farming Operations 0.86 0.07 0 0 0 0.68 0.31 0.05 0.34 

630 Construction and Demolition 0 0 0 0 0 42.21 20.65 2.07 0 

640 Paved Road Dust 0 0 0 0 0 13.11 6 0.9 0 

645 Unpaved Road Dust 0 0 0 0 0 4.79 2.85 0.28 0 

650 Fugitive Windblown Dust 0 0 0 0 0 2.23 1.16 0.16 0 

660 Fires 0.01 0.01 0 0.08 0 0.01 0.01 0.01 0 

670 Waste Burning and Disposal 0.01 0.01 0.01 0.12 0 0.02 0.02 0.01 0 

690 Cooking 0.07 0.03 0 0 0 0.3 0.3 0.3 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 0.97 

 Total Miscellaneous Processes 1.17 0.21 0.28 0.74 0 63.44 31.37 3.87 1.31 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 0.66 0.63 0.27 5.52 0.02 0.32 0.32 0.13 0.26 

722 Light Duty Trucks 1 (T1) 0.18 0.18 0.07 1.12 0 0.04 0.04 0.02 0.04 

723 Light Duty Trucks 2 (T2) 0.44 0.43 0.19 3.15 0.01 0.14 0.13 0.05 0.11 

724 Medium Duty Trucks (T3) 0.37 0.36 0.15 2.26 0.01 0.1 0.09 0.04 0.08 

732 Light Heavy Duty Gas Trucks 1 (T4) 0.04 0.04 0.03 0.1 0 0.01 0.01 0 0 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.01 0.01 0.01 0.02 0 0 0 0 0 

734 Medium Heavy Duty Gas Trucks (T6) 0.02 0.02 0.02 0.14 0 0.01 0.01 0.01 0 

736 Heavy Heavy Duty Gas Trucks ((HHD) 0 0 0 0.01 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0.01 0 0.08 0.03 0 0.01 0.01 0 0.02 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0 0 0.03 0.01 0 0 0 0 0.01 

744 Medium Heavy Duty Diesel Truck (T6) 0 0 0.27 0.03 0 0.05 0.05 0.02 0.07 

746 Heavy Heavy Duty Diesel Trucks (HHD) 0.18 0.14 1.7 1.72 0.02 0.19 0.19 0.08 0.38 

750 Motorcycles (MCY) 0.49 0.44 0.1 2.15 0 0 0 0 0 

760 Diesel Urban Buses (UB) 0.07 0 0.01 0.52 0 0 0 0 0.02 

762 Gas Urban Buses (UB) 0 0 0 0 0 0 0 0 0 

771 Gas School Buses (SB) 0 0 0 0.01 0 0 0 0 0 

772 Diesel School Buses (SB) 0 0 0.06 0 0 0.01 0.01 0 0 

777 Gas Other Buses (OB) 0 0 0 0.01 0 0 0 0 0 

778 Motor Coaches 0 0 0 0 0 0 0 0 0 

779 Diesel Other Buses (OB) 0 0 0.01 0 0 0 0 0 0 

780 Motor Homes (MH) 0 0 0.02 0 0 0 0 0 0 

 Total On-Road Motor Vehicles 2.48 2.26 3.01 16.81 0.06 0.9 0.89 0.37 1 

           

Other Mobile Sources          

810 Aircraft 0.09 0.08 0.51 1.23 0.04 0.03 0.03 0.02 0 

820 Trains 0.22 0.18 4.41 1.08 0 0.1 0.1 0.09 0 

833 Ocean Going Vessels 0 0 0 0 0 0 0 0 0 

835 Commercial Harbor Crafts 0 0 0 0 0 0 0 0 0 

840 Recreational Boats 0.51 0.48 0.09 1.76 0 0.03 0.02 0.02 0 

850 Off-Road Recreational Vehicles 0.09 0.09 0 0.16 0 0 0 0 0 

860 Off-Road Equipment 1.24 1.17 0.59 21.4 0 0.06 0.05 0.04 0 

861 Off-Road Equipment (PERP) 0.03 0.03 0.2 0.3 0 0.01 0.01 0 0 

870 Farm Equipment 0.07 0.06 0.24 0.74 0 0.02 0.02 0.01 0 

890 Fuel Storage and Handling 0.22 0.22 0 0 0 0 0 0 0 

 Total Other Mobile Sources 2.47 2.32 6.06 26.67 0.05 0.23 0.22 0.19 0.01 

           

Total Stationary and Area Sources 12.34 7.40 1.43 2.43 0.17 64.34 31.92 4.23 1.96 
Total On-Road Vehicles 2.48 2.26 3.01 16.81 0.06 0.9 0.89 0.37 1 

Total Other Mobile 2.47 2.32 6.06 26.67 0.05 0.23 0.22 0.19 0.01 

Total  17.29 11.97 10.5 45.91 0.28 65.47 33.03 4.79 2.97 

 

 

 



 

 

Attachment B 

2030 Summer Planning Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 0.08 0.02 0.67 0.11 0.14 0.01 0.01 0.01 0.02 

20 Cogeneration 0 0 0 0 0 0 0 0 0 

30 Oil and Gas Production (combustion) 0 0 0 0 0 0 0 0 0 

40 Petroleum Refining (Combustion) 0 0 0 0 0 0 0 0 0 

50 Manufacturing and Industrial 0.07 0.02 0.11 0.99 0 0.02 0.02 0.02 0 

52 Food and Agricultural Processing 0 0 0 0.01 0 0 0 0 0 

60 Service and Commercial 0.1 0.05 0.24 0.54 0.01 0.03 0.03 0.03 0.02 

99 Other (Fuel Combustion) 0.01 0.01 0.08 0.02 0 0 0 0 0 

 Total Fuel Combustion 0.27 0.1 1.1 1.67 0.16 0.06 0.06 0.06 0.05 

           

Waste Disposal          

110 Sewage Treatment 0.02 0.02 0 0 0 0 0 0 0 

120 Landfills 0 0 0 0 0 0 0 0 0 

130 Incineration 0 0 0.01 0 0 0 0 0 0 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 0 0 0 0 0 0 0 0 0 

 Total Waste Disposal 0.03 0.02 0.01 0 0 0 0 0 0.01 

           

Cleaning and Surface Coatings          

210 Laundering 0.12 0.01 0 0 0 0 0 0 0 

220 Degreasing 1.92 0.32 0 0 0 0 0 0 0 

230 Coatings and Related Processes 1.67 1.61 0 0 0 0.09 0.09 0.08 0 

240 Printing 0.04 0.04 0 0 0 0 0 0 0 

250 Adhesives and Sealants 0.17 0.15 0 0 0 0 0 0 0 

299 Other (Cleaning and Surface Coatings) 0.03 0.03 0 0 0 0 0 0 0 

 Total Cleaning and Surface Coatings 3.94 2.16 0 0 0 0.09 0.09 0.08 0 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 0 0 0 0 0 0 0 0 0 

320 Petroleum Refining 0 0 0 0 0 0 0 0 0 

330 Petroleum Marketing 1.36 0.31 0 0 0 0 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0 0 0 0 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

1.36 0.31 0 0 0 0 0 0 0 

           

Industrial Processes          

410 Chemical 0.15 0.15 0 0 0 0.01 0.01 0.01 0 

420 Food and Agriculture 0.03 0.03 0 0 0 0 0 0 0 

430 Mineral Processes 0.03 0.03 0 0 0 0.38 0.13 0.05 0 

440 Metal Processes 0 0 0 0 0 0 0 0 0 

450 Wood and Paper 0 0 0 0 0 0.32 0.22 0.13 0 

460 Glass and Related Products 0 0 0 0 0 0 0 0 0 

470 Electronics 0 0 0 0 0 0 0 0 0 

499 Other (Industrial Processes) 0.08 0.08 0 0 0 0.03 0.02 0.02 0.02 

 Total Industrial Processes 0.3 0.29 0 0 0 0.74 0.39 0.22 0.02 

           

Solvent Evaporation          

510 Consumer Products 4.68 3.72 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 0.39 0.39 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 0.22 0.22 0 0 0 0 0 0 0.58 

540 Asphalt Paving/Roofing 0.08 0.08 0 0 0 0 0 0 0 

 Total Solvent Evaporation 5.38 4.41 0 0 0 0 0 0 0.58 

 

 

 

 



 

 

Attachment B 

(Continued)  

2030 Summer Planning Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 0.21 0.1 0.27 0.54 0 0.09 0.08 0.08 0 

620 Farming Operations 0.86 0.07 0 0 0 0.68 0.31 0.05 0.34 

630 Construction and Demolition 0 0 0 0 0 42.59 20.84 2.08 0 

640 Paved Road Dust 0 0 0 0 0 13.23 6.05 0.91 0 

645 Unpaved Road Dust 0 0 0 0 0 4.79 2.85 0.28 0 

650 Fugitive Windblown Dust 0 0 0 0 0 2.23 1.16 0.16 0 

660 Fires 0.01 0.01 0 0.08 0 0.01 0.01 0.01 0 

670 Waste Burning and Disposal 0.01 0.01 0.01 0.12 0 0.02 0.02 0.01 0 

690 Cooking 0.08 0.03 0 0 0 0.3 0.3 0.3 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 0.98 

 Total Miscellaneous Processes 1.17 0.21 0.28 0.74 0 63.94 31.62 3.89 1.32 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 0.63 0.61 0.26 5.4 0.02 0.32 0.32 0.13 0.26 

722 Light Duty Trucks 1 (T1) 0.17 0.16 0.07 1.06 0 0.04 0.04 0.02 0.04 

723 Light Duty Trucks 2 (T2) 0.43 0.41 0.18 3.07 0.01 0.14 0.13 0.05 0.11 

724 Medium Duty Trucks (T3) 0.36 0.35 0.14 2.18 0.01 0.1 0.09 0.04 0.08 

732 Light Heavy Duty Gas Trucks 1 (T4) 0.04 0.04 0.02 0.1 0 0.01 0.01 0 0 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.01 0.01 0.01 0.02 0 0 0 0 0 

734 Medium Heavy Duty Gas Trucks (T6) 0.02 0.02 0.02 0.13 0 0.01 0.01 0.01 0 

736 Heavy Heavy Duty Gas Trucks ((HHD) 0 0 0 0.01 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0 0 0.07 0.03 0 0.01 0.01 0 0.02 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0 0 0.03 0.01 0 0 0 0 0.01 

744 Medium Heavy Duty Diesel Truck (T6) 0 0 0.26 0.03 0 0.05 0.05 0.02 0.07 

746 Heavy Heavy Duty Diesel Trucks (HHD) 0.18 0.14 1.65 1.74 0.02 0.2 0.19 0.08 0.39 

750 Motorcycles (MCY) 0.5 0.44 0.1 2.15 0 0 0 0 0 

760 Diesel Urban Buses (UB) 0.06 0 0.01 0.47 0 0 0 0 0.02 

762 Gas Urban Buses (UB) 0 0 0 0 0 0 0 0 0 

771 Gas School Buses (SB) 0 0 0 0.01 0 0.01 0 0 0 

772 Diesel School Buses (SB) 0 0 0.05 0 0 0.01 0.01 0 0 

777 Gas Other Buses (OB) 0 0 0 0.01 0 0 0 0 0 

778 Motor Coaches 0 0 0 0 0 0 0 0 0 

779 Diesel Other Buses (OB) 0 0 0.01 0 0 0 0 0 0 

780 Motor Homes (MH) 0 0 0.01 0 0 0 0 0 0 

 Total On-Road Motor Vehicles 2.41 2.2 2.9 16.42 0.06 0.91 0.89 0.37 1.01 

           

Other Mobile Sources          

810 Aircraft 0.09 0.08 0.53 1.23 0.04 0.03 0.03 0.02 0 

820 Trains 0.22 0.18 4.49 1.11 0 0.1 0.1 0.09 0 

833 Ocean Going Vessels 0 0 0 0 0 0 0 0 0 

835 Commercial Harbor Crafts 0 0 0 0 0 0 0 0 0 

840 Recreational Boats 0.49 0.46 0.09 1.76 0 0.03 0.02 0.02 0 

850 Off-Road Recreational Vehicles 0.09 0.08 0 0.16 0 0 0 0 0 

860 Off-Road Equipment 1.15 1.08 0.58 20.01 0 0.05 0.05 0.04 0 

861 Off-Road Equipment (PERP) 0.03 0.03 0.2 0.31 0 0.01 0.01 0 0 

870 Farm Equipment 0.07 0.06 0.23 0.7 0 0.01 0.01 0.01 0 

890 Fuel Storage and Handling 0.22 0.22 0 0 0 0 0 0 0 

 Total Other Mobile Sources 2.35 2.2 6.12 25.27 0.05 0.23 0.22 0.19 0.01 

           

Total Stationary and Area Sources 12.44 7.49 1.39 2.42 0.16 64.84 32.16 4.26 1.98 
Total On-Road Vehicles 2.41 2.2 2.9 16.42 0.06 0.91 0.89 0.37 1.01 

Total Other Mobile 2.35 2.2 6.12 25.27 0.05 0.23 0.22 0.19 0.01 

Total  17.21 11.9 10.41 44.1 0.27 65.97 33.27 4.82 3.00 

 

 

 



 

 

Attachment B 

2031 Summer Planning Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 0.08 0.02 0.67 0.11 0.14 0.01 0.01 0.01 0.02 

20 Cogeneration 0 0 0 0 0 0 0 0 0 

30 Oil and Gas Production (combustion) 0 0 0 0 0 0 0 0 0 

40 Petroleum Refining (Combustion) 0 0 0 0 0 0 0 0 0 

50 Manufacturing and Industrial 0.07 0.02 0.11 0.99 0 0.02 0.02 0.02 0 

52 Food and Agricultural Processing 0 0 0 0.01 0 0 0 0 0 

60 Service and Commercial 0.1 0.05 0.24 0.53 0.01 0.03 0.03 0.03 0.02 

99 Other (Fuel Combustion) 0.01 0.01 0.08 0.02 0 0 0 0 0 

 Total Fuel Combustion 0.27 0.1 1.1 1.66 0.16 0.06 0.06 0.06 0.05 

           

Waste Disposal          

110 Sewage Treatment 0.02 0.02 0 0 0 0 0 0 0 

120 Landfills 0 0 0 0 0 0 0 0 0 

130 Incineration 0 0 0.01 0 0 0 0 0 0 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 0 0 0 0 0 0 0 0 0 

 Total Waste Disposal 0.03 0.02 0.01 0 0 0 0 0 0.01 

           

Cleaning and Surface Coatings          

210 Laundering 0.12 0.01 0 0 0 0 0 0 0 

220 Degreasing 1.93 0.32 0 0 0 0 0 0 0 

230 Coatings and Related Processes 1.68 1.63 0 0 0 0.09 0.09 0.08 0 

240 Printing 0.04 0.04 0 0 0 0 0 0 0 

250 Adhesives and Sealants 0.17 0.15 0 0 0 0 0 0 0 

299 Other (Cleaning and Surface Coatings) 0.03 0.03 0 0 0 0 0 0 0 

 Total Cleaning and Surface Coatings 3.97 2.17 0 0 0 0.09 0.09 0.08 0 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 0 0 0 0 0 0 0 0 0 

320 Petroleum Refining 0 0 0 0 0 0 0 0 0 

330 Petroleum Marketing 1.36 0.32 0 0 0 0 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0 0 0 0 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

1.36 0.32 0 0 0 0 0 0 0 

           

Industrial Processes          

410 Chemical 0.15 0.15 0 0 0 0.01 0.01 0.01 0 

420 Food and Agriculture 0.03 0.03 0 0 0 0 0 0 0 

430 Mineral Processes 0.03 0.03 0 0 0 0.38 0.14 0.05 0 

440 Metal Processes 0 0 0 0 0 0 0 0 0 

450 Wood and Paper 0 0 0 0 0 0.32 0.23 0.14 0 

460 Glass and Related Products 0 0 0 0 0 0 0 0 0 

470 Electronics 0 0 0 0 0 0 0 0 0 

499 Other (Industrial Processes) 0.08 0.08 0 0 0 0.03 0.02 0.02 0.02 

 Total Industrial Processes 0.3 0.29 0 0 0 0.74 0.4 0.22 0.02 

           

Solvent Evaporation          

510 Consumer Products 4.78 3.79 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 0.4 0.4 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 0.22 0.22 0 0 0 0 0 0 0.58 

540 Asphalt Paving/Roofing 0.08 0.08 0 0 0 0 0 0 0 

 Total Solvent Evaporation 5.48 4.49 0 0 0 0 0 0 0.58 

 

 

 

 



 

 

Attachment B 

(Continued)  

2031 Summer Planning Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 0.21 0.1 0.27 0.55 0 0.09 0.08 0.08 0 

620 Farming Operations 0.86 0.07 0 0 0 0.67 0.31 0.05 0.34 

630 Construction and Demolition 0 0 0 0 0 42.98 21.03 2.1 0 

640 Paved Road Dust 0 0 0 0 0 13.34 6.1 0.92 0 

645 Unpaved Road Dust 0 0 0 0 0 4.79 2.85 0.28 0 

650 Fugitive Windblown Dust 0 0 0 0 0 2.23 1.16 0.16 0 

660 Fires 0.01 0.01 0 0.08 0 0.01 0.01 0.01 0 

670 Waste Burning and Disposal 0.01 0.01 0.01 0.12 0 0.02 0.02 0.01 0 

690 Cooking 0.08 0.03 0 0 0 0.31 0.31 0.31 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 1 

 Total Miscellaneous Processes 1.17 0.21 0.28 0.74 0 64.43 31.85 3.92 1.34 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 0.61 0.59 0.25 5.31 0.02 0.32 0.32 0.13 0.26 

722 Light Duty Trucks 1 (T1) 0.16 0.15 0.06 1 0 0.04 0.04 0.02 0.04 

723 Light Duty Trucks 2 (T2) 0.42 0.4 0.17 3.01 0.01 0.14 0.13 0.06 0.11 

724 Medium Duty Trucks (T3) 0.35 0.34 0.13 2.11 0.01 0.1 0.09 0.04 0.08 

732 Light Heavy Duty Gas Trucks 1 (T4) 0.04 0.04 0.02 0.09 0 0.01 0.01 0 0 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.01 0.01 0.01 0.02 0 0 0 0 0 

734 Medium Heavy Duty Gas Trucks (T6) 0.02 0.02 0.02 0.13 0 0.01 0.01 0.01 0 

736 Heavy Heavy Duty Gas Trucks ((HHD) 0 0 0 0.01 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0 0 0.06 0.02 0 0.01 0.01 0 0.02 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0 0 0.03 0.01 0 0 0 0 0.01 

744 Medium Heavy Duty Diesel Truck (T6) 0 0 0.25 0.03 0 0.05 0.05 0.02 0.07 

746 Heavy Heavy Duty Diesel Trucks (HHD) 0.18 0.14 1.61 1.75 0.02 0.2 0.2 0.09 0.4 

750 Motorcycles (MCY) 0.5 0.45 0.1 2.14 0 0 0 0 0 

760 Diesel Urban Buses (UB) 0.05 0 0 0.39 0 0 0 0 0.02 

762 Gas Urban Buses (UB) 0 0 0 0 0 0 0 0 0 

771 Gas School Buses (SB) 0 0 0 0.01 0 0.01 0.01 0 0 

772 Diesel School Buses (SB) 0 0 0.05 0 0 0.01 0.01 0 0 

777 Gas Other Buses (OB) 0 0 0 0.01 0 0 0 0 0 

778 Motor Coaches 0 0 0 0 0 0 0 0 0 

779 Diesel Other Buses (OB) 0 0 0.01 0 0 0 0 0 0 

780 Motor Homes (MH) 0 0 0.01 0 0 0 0 0 0 

 Total On-Road Motor Vehicles 2.35 2.14 2.79 16.06 0.06 0.91 0.9 0.37 1.03 

           

Other Mobile Sources          

810 Aircraft 0.09 0.09 0.54 1.23 0.04 0.03 0.03 0.02 0 

820 Trains 0.22 0.18 4.51 1.13 0 0.1 0.1 0.09 0 

833 Ocean Going Vessels 0 0 0 0 0 0 0 0 0 

835 Commercial Harbor Crafts 0 0 0 0 0 0 0 0 0 

840 Recreational Boats 0.47 0.45 0.09 1.75 0 0.03 0.02 0.02 0 

850 Off-Road Recreational Vehicles 0.08 0.08 0 0.16 0 0 0 0 0 

860 Off-Road Equipment 1.07 1.01 0.57 18.74 0 0.05 0.05 0.04 0 

861 Off-Road Equipment (PERP) 0.03 0.03 0.2 0.31 0 0 0 0 0 

870 Farm Equipment 0.06 0.06 0.22 0.67 0 0.01 0.01 0.01 0 

890 Fuel Storage and Handling 0.22 0.22 0 0 0 0 0 0 0 

 Total Other Mobile Sources 2.25 2.1 6.14 24 0.05 0.23 0.22 0.19 0.01 

           

Total Stationary and Area Sources 12.58 7.60 1.39 2.42 0.16 65.33 32.41 4.29 1.99 
Total On-Road Vehicles 2.35 2.14 2.79 16.06 0.06 0.91 0.9 0.37 1.03 

Total Other Mobile 2.25 2.1 6.14 24 0.05 0.23 0.22 0.19 0.01 

Total  17.17 11.84 10.32 42.48 0.27 66.47 33.52 4.85 3.03 

 

 

 



 

 

Attachment B 

2032 Summer Planning Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 0.08 0.02 0.67 0.11 0.14 0.01 0.01 0.01 0.02 

20 Cogeneration 0 0 0 0 0 0 0 0 0 

30 Oil and Gas Production (combustion) 0 0 0 0 0 0 0 0 0 

40 Petroleum Refining (Combustion) 0 0 0 0 0 0 0 0 0 

50 Manufacturing and Industrial 0.07 0.02 0.11 0.99 0 0.02 0.02 0.02 0 

52 Food and Agricultural Processing 0 0 0 0.01 0 0 0 0 0 

60 Service and Commercial 0.1 0.05 0.24 0.53 0.01 0.03 0.03 0.03 0.02 

99 Other (Fuel Combustion) 0.01 0.01 0.08 0.02 0 0 0 0 0 

 Total Fuel Combustion 0.27 0.1 1.1 1.66 0.16 0.06 0.06 0.06 0.05 

           

Waste Disposal          

110 Sewage Treatment 0.02 0.02 0 0 0 0 0 0 0 

120 Landfills 0 0 0 0 0 0 0 0 0 

130 Incineration 0 0 0.01 0 0 0 0 0 0 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 0 0 0 0 0 0 0 0 0 

 Total Waste Disposal 0.03 0.02 0.01 0 0 0 0 0 0.01 

           

Cleaning and Surface Coatings          

210 Laundering 0.12 0.01 0 0 0 0 0 0 0 

220 Degreasing 1.93 0.32 0 0 0 0 0 0 0 

230 Coatings and Related Processes 1.69 1.64 0 0 0 0.09 0.09 0.08 0 

240 Printing 0.04 0.04 0 0 0 0 0 0 0 

250 Adhesives and Sealants 0.17 0.15 0 0 0 0 0 0 0 

299 Other (Cleaning and Surface Coatings) 0.03 0.03 0 0 0 0 0 0 0 

 Total Cleaning and Surface Coatings 3.98 2.18 0 0 0 0.09 0.09 0.08 0 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 0 0 0 0 0 0 0 0 0 

320 Petroleum Refining 0 0 0 0 0 0 0 0 0 

330 Petroleum Marketing 1.36 0.32 0 0 0 0 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0 0 0 0 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

1.36 0.32 0 0 0 0 0 0 0 

           

Industrial Processes          

410 Chemical 0.15 0.15 0 0 0 0.01 0.01 0.01 0 

420 Food and Agriculture 0.03 0.03 0 0 0 0 0 0 0 

430 Mineral Processes 0.03 0.03 0 0 0 0.38 0.14 0.05 0 

440 Metal Processes 0 0 0 0 0 0 0 0 0 

450 Wood and Paper 0 0 0 0 0 0.32 0.23 0.14 0 

460 Glass and Related Products 0 0 0 0 0 0 0 0 0 

470 Electronics 0 0 0 0 0 0 0 0 0 

499 Other (Industrial Processes) 0.09 0.08 0 0 0 0.03 0.02 0.02 0.02 

 Total Industrial Processes 0.3 0.3 0 0 0 0.75 0.4 0.22 0.02 

           

Solvent Evaporation          

510 Consumer Products 4.86 3.86 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 0.4 0.4 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 0.22 0.22 0 0 0 0 0 0 0.57 

540 Asphalt Paving/Roofing 0.09 0.08 0 0 0 0 0 0 0 

 Total Solvent Evaporation 5.57 4.57 0 0 0 0 0 0 0.57 

 

 

 

 



 

 

Attachment B 

(Continued)  

2032 Summer Planning Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 0.21 0.1 0.27 0.55 0 0.09 0.08 0.08 0 

620 Farming Operations 0.86 0.07 0 0 0 0.67 0.31 0.05 0.34 

630 Construction and Demolition 0 0 0 0 0 43.36 21.22 2.12 0 

640 Paved Road Dust 0 0 0 0 0 13.52 6.18 0.93 0 

645 Unpaved Road Dust 0 0 0 0 0 4.79 2.85 0.28 0 

650 Fugitive Windblown Dust 0 0 0 0 0 2.22 1.15 0.16 0 

660 Fires 0.01 0.01 0 0.08 0 0.01 0.01 0.01 0 

670 Waste Burning and Disposal 0.01 0.01 0.01 0.12 0 0.02 0.02 0.01 0 

690 Cooking 0.08 0.03 0 0 0 0.31 0.31 0.31 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 1.01 

 Total Miscellaneous Processes 1.17 0.21 0.28 0.74 0 64.99 32.12 3.96 1.35 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 0.59 0.57 0.25 5.26 0.02 0.33 0.32 0.13 0.27 

722 Light Duty Trucks 1 (T1) 0.15 0.14 0.06 0.96 0 0.05 0.04 0.02 0.04 

723 Light Duty Trucks 2 (T2) 0.41 0.39 0.16 2.97 0.01 0.14 0.14 0.06 0.12 

724 Medium Duty Trucks (T3) 0.34 0.33 0.12 2.07 0.01 0.1 0.1 0.04 0.08 

732 Light Heavy Duty Gas Trucks 1 (T4) 0.04 0.04 0.02 0.08 0 0.01 0.01 0 0 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.01 0.01 0 0.02 0 0 0 0 0 

734 Medium Heavy Duty Gas Trucks (T6) 0.02 0.02 0.02 0.12 0 0.01 0.01 0.01 0 

736 Heavy Heavy Duty Gas Trucks ((HHD) 0 0 0 0.02 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0 0 0.05 0.02 0 0.01 0.01 0 0.02 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0 0 0.02 0.01 0 0 0 0 0.01 

744 Medium Heavy Duty Diesel Truck (T6) 0 0 0.24 0.03 0 0.05 0.05 0.02 0.08 

746 Heavy Heavy Duty Diesel Trucks (HHD) 0.18 0.14 1.59 1.76 0.02 0.2 0.2 0.09 0.4 

750 Motorcycles (MCY) 0.51 0.46 0.1 2.16 0 0 0 0 0 

760 Diesel Urban Buses (UB) 0.05 0 0 0.37 0 0 0 0 0.02 

762 Gas Urban Buses (UB) 0 0 0 0 0 0 0 0 0 

771 Gas School Buses (SB) 0 0 0 0.01 0 0.01 0.01 0 0 

772 Diesel School Buses (SB) 0 0 0.04 0 0 0.01 0.01 0 0 

777 Gas Other Buses (OB) 0 0 0 0.01 0 0 0 0 0 

778 Motor Coaches 0 0 0 0 0 0 0 0 0 

779 Diesel Other Buses (OB) 0 0 0.01 0 0 0 0 0 0 

780 Motor Homes (MH) 0 0 0.01 0 0 0 0 0 0 

 Total On-Road Motor Vehicles 2.3 2.1 2.72 15.9 0.06 0.92 0.9 0.38 1.05 

           

Other Mobile Sources          

810 Aircraft 0.09 0.09 0.55 1.23 0.04 0.03 0.03 0.02 0 

820 Trains 0.21 0.18 4.47 1.16 0 0.09 0.09 0.09 0 

833 Ocean Going Vessels 0 0 0 0 0 0 0 0 0 

835 Commercial Harbor Crafts 0 0 0 0 0 0 0 0 0 

840 Recreational Boats 0.46 0.43 0.09 1.75 0 0.02 0.02 0.02 0 

850 Off-Road Recreational Vehicles 0.08 0.08 0 0.16 0 0 0 0 0 

860 Off-Road Equipment 1.01 0.94 0.57 17.59 0 0.05 0.05 0.04 0 

861 Off-Road Equipment (PERP) 0.03 0.03 0.2 0.32 0 0 0 0 0 

870 Farm Equipment 0.06 0.05 0.21 0.63 0 0.01 0.01 0.01 0 

890 Fuel Storage and Handling 0.22 0.22 0 0 0 0 0 0 0 

 Total Other Mobile Sources 2.15 2.01 6.09 22.84 0.05 0.22 0.21 0.18 0.01 

           

Total Stationary and Area Sources 12.69 7.68 1.39 2.41 0.16 65.89 32.68 4.32 2.00 
Total On-Road Vehicles 2.3 2.1 2.72 15.9 0.06 0.92 0.9 0.38 1.05 

Total Other Mobile 2.15 2.01 6.09 22.84 0.05 0.22 0.21 0.18 0.01 

Total  17.14 11.81 10.2 41.15 0.27 67.03 33.79 4.89 3.06 

 

 

 



 

 

Attachment B 

2033 Summer Planning Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 0.08 0.02 0.68 0.11 0.14 0.01 0.01 0.01 0.02 

20 Cogeneration 0 0 0 0 0 0 0 0 0 

30 Oil and Gas Production (combustion) 0 0 0 0 0 0 0 0 0 

40 Petroleum Refining (Combustion) 0 0 0 0 0 0 0 0 0 

50 Manufacturing and Industrial 0.07 0.02 0.11 0.99 0 0.02 0.02 0.02 0 

52 Food and Agricultural Processing 0 0 0 0.01 0 0 0 0 0 

60 Service and Commercial 0.11 0.05 0.24 0.53 0.01 0.03 0.03 0.03 0.02 

99 Other (Fuel Combustion) 0.01 0.01 0.08 0.02 0 0 0 0 0 

 Total Fuel Combustion 0.27 0.1 1.1 1.66 0.16 0.06 0.06 0.06 0.05 

           

Waste Disposal          

110 Sewage Treatment 0.02 0.02 0 0 0 0 0 0 0 

120 Landfills 0 0 0 0 0 0 0 0 0 

130 Incineration 0 0 0.01 0 0 0 0 0 0 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 0 0 0 0 0 0 0 0 0 

 Total Waste Disposal 0.03 0.02 0.01 0 0 0 0 0 0.01 

           

Cleaning and Surface Coatings          

210 Laundering 0.12 0.01 0 0 0 0 0 0 0 

220 Degreasing 1.93 0.32 0 0 0 0 0 0 0 

230 Coatings and Related Processes 1.71 1.65 0 0 0 0.09 0.09 0.08 0 

240 Printing 0.04 0.04 0 0 0 0 0 0 0 

250 Adhesives and Sealants 0.17 0.15 0 0 0 0 0 0 0 

299 Other (Cleaning and Surface Coatings) 0.03 0.03 0 0 0 0 0 0 0 

 Total Cleaning and Surface Coatings 4 2.2 0 0 0 0.09 0.09 0.08 0 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 0 0 0 0 0 0 0 0 0 

320 Petroleum Refining 0 0 0 0 0 0 0 0 0 

330 Petroleum Marketing 1.37 0.32 0 0 0 0 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0 0 0 0 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

1.37 0.32 0 0 0 0 0 0 0 

           

Industrial Processes          

410 Chemical 0.15 0.15 0 0 0 0.01 0.01 0.01 0 

420 Food and Agriculture 0.04 0.04 0 0 0 0 0 0 0 

430 Mineral Processes 0.03 0.03 0 0 0 0.39 0.14 0.05 0 

440 Metal Processes 0 0 0 0 0 0 0 0 0 

450 Wood and Paper 0 0 0 0 0 0.33 0.23 0.14 0 

460 Glass and Related Products 0 0 0 0 0 0 0 0 0 

470 Electronics 0 0 0 0 0 0 0 0 0 

499 Other (Industrial Processes) 0.09 0.09 0 0 0 0.03 0.02 0.02 0.02 

 Total Industrial Processes 0.31 0.3 0 0 0 0.75 0.4 0.22 0.02 

           

Solvent Evaporation          

510 Consumer Products 4.94 3.92 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 0.41 0.41 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 0.22 0.22 0 0 0 0 0 0 0.57 

540 Asphalt Paving/Roofing 0.09 0.08 0 0 0 0 0 0 0 

 Total Solvent Evaporation 5.66 4.64 0 0 0 0 0 0 0.57 

 

 

 

 

 

 

 



 

 

 

Attachment B 

(Continued)  

2033 Summer Planning Emissions by Source Category in Coachella Valley (Tons/Day) 

 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 0.21 0.1 0.27 0.55 0 0.09 0.08 0.08 0 

620 Farming Operations 0.86 0.07 0 0 0 0.67 0.31 0.05 0.34 

630 Construction and Demolition 0 0 0 0 0 43.75 21.41 2.14 0 

640 Paved Road Dust 0 0 0 0 0 13.51 6.18 0.93 0 

645 Unpaved Road Dust 0 0 0 0 0 4.79 2.85 0.28 0 

650 Fugitive Windblown Dust 0 0 0 0 0 2.22 1.15 0.16 0 

660 Fires 0.01 0.01 0 0.08 0 0.01 0.01 0.01 0 

670 Waste Burning and Disposal 0.01 0.01 0.01 0.12 0 0.02 0.02 0.01 0 

690 Cooking 0.08 0.03 0 0 0 0.31 0.31 0.31 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 1.03 

 Total Miscellaneous Processes 1.17 0.21 0.28 0.75 0 65.36 32.31 3.98 1.37 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 0.56 0.54 0.24 5.13 0.02 0.32 0.32 0.13 0.27 

722 Light Duty Trucks 1 (T1) 0.14 0.13 0.05 0.91 0 0.04 0.04 0.02 0.04 

723 Light Duty Trucks 2 (T2) 0.39 0.37 0.15 2.88 0.01 0.14 0.14 0.06 0.12 

724 Medium Duty Trucks (T3) 0.32 0.31 0.11 1.99 0.01 0.1 0.09 0.04 0.08 

732 Light Heavy Duty Gas Trucks 1 (T4) 0.04 0.03 0.02 0.08 0 0.01 0.01 0 0 

733 Light Heavy Duty Gas Trucks 2 (T5) 0.01 0.01 0 0.01 0 0 0 0 0 

734 Medium Heavy Duty Gas Trucks (T6) 0.02 0.02 0.02 0.12 0 0.01 0.01 0.01 0 

736 Heavy Heavy Duty Gas Trucks ((HHD) 0 0 0 0.02 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0 0 0.05 0.02 0 0.01 0.01 0 0.02 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0 0 0.02 0.01 0 0 0 0 0.01 

744 Medium Heavy Duty Diesel Truck (T6) 0 0 0.23 0.03 0 0.05 0.05 0.02 0.08 

746 Heavy Heavy Duty Diesel Trucks (HHD) 0.19 0.14 1.57 1.79 0.02 0.21 0.2 0.09 0.41 

750 Motorcycles (MCY) 0.51 0.46 0.1 2.14 0 0 0 0 0 

760 Diesel Urban Buses (UB) 0.05 0 0 0.35 0 0 0 0 0.02 

762 Gas Urban Buses (UB) 0 0 0 0 0 0 0 0 0 

771 Gas School Buses (SB) 0 0 0 0.01 0 0.01 0.01 0 0 

772 Diesel School Buses (SB) 0 0 0.04 0 0 0.01 0.01 0 0 

777 Gas Other Buses (OB) 0 0 0 0.01 0 0 0 0 0 

778 Motor Coaches 0 0 0 0 0 0 0 0 0 

779 Diesel Other Buses (OB) 0 0 0.01 0 0 0 0 0 0 

780 Motor Homes (MH) 0 0 0.01 0 0 0 0 0 0 

 Total On-Road Motor Vehicles 2.23 2.03 2.65 15.52 0.06 0.92 0.9 0.38 1.06 

           

Other Mobile Sources          

810 Aircraft 0.09 0.09 0.57 1.23 0.05 0.03 0.03 0.02 0 

820 Trains 0.21 0.17 4.43 1.18 0 0.09 0.09 0.08 0 

833 Ocean Going Vessels 0 0 0 0 0 0 0 0 0 

835 Commercial Harbor Crafts 0 0 0 0 0 0 0 0 0 

840 Recreational Boats 0.44 0.42 0.09 1.75 0 0.02 0.02 0.02 0 

850 Off-Road Recreational Vehicles 0.07 0.07 0 0.16 0 0 0 0 0 

860 Off-Road Equipment 0.95 0.89 0.56 16.56 0 0.05 0.05 0.04 0 

861 Off-Road Equipment (PERP) 0.03 0.03 0.19 0.32 0 0 0 0 0 

870 Farm Equipment 0.06 0.05 0.2 0.6 0 0.01 0.01 0.01 0 

890 Fuel Storage and Handling 0.22 0.22 0 0 0 0 0 0 0 

 Total Other Mobile Sources 2.07 1.93 6.04 21.81 0.05 0.22 0.21 0.18 0.01 

           

Total Stationary and Area Sources 12.80 7.79 1.39 2.41 0.16 66.27 32.86 4.34 2.02 
Total On-Road Vehicles 2.23 2.03 2.65 15.52 0.06 0.92 0.9 0.38 1.06 

Total Other Mobile 2.07 1.93 6.04 21.81 0.05 0.22 0.21 0.18 0.01 

Total  17.1 11.75 10.08 39.75 0.27 67.41 33.97 4.9 3.09 

 

 

 



 

 

 

Attachment B 

2035 Summer Planning Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 0.08 0.02 0.68 0.11 0.14 0.01 0.01 0.01 0.02 

20 Cogeneration 0 0 0 0 0 0 0 0 0 

30 Oil and Gas Production (combustion) 0 0 0 0 0 0 0 0 0 

40 Petroleum Refining (Combustion) 0 0 0 0 0 0 0 0 0 

50 Manufacturing and Industrial 0.07 0.02 0.11 0.99 0 0.02 0.02 0.02 0 

52 Food and Agricultural Processing 0 0 0 0.01 0 0 0 0 0 

60 Service and Commercial 0.11 0.06 0.24 0.52 0.01 0.03 0.03 0.03 0.02 

99 Other (Fuel Combustion) 0.01 0.01 0.08 0.02 0 0 0 0 0 

 Total Fuel Combustion 0.27 0.1 1.11 1.65 0.16 0.06 0.06 0.06 0.05 

           

Waste Disposal          

110 Sewage Treatment 0.02 0.02 0 0 0 0 0 0 0 

120 Landfills 0 0 0 0 0 0 0 0 0 

130 Incineration 0 0 0.01 0 0 0 0 0 0 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 0 0 0 0 0 0 0 0 0 

 Total Waste Disposal 0.03 0.02 0.01 0 0 0 0 0 0.01 

           

Cleaning and Surface Coatings          

210 Laundering 0.12 0.01 0 0 0 0 0 0 0 

220 Degreasing 1.95 0.32 0 0 0 0 0 0 0 

230 Coatings and Related Processes 1.74 1.68 0 0 0 0.09 0.09 0.09 0 

240 Printing 0.04 0.04 0 0 0 0 0 0 0 

250 Adhesives and Sealants 0.17 0.15 0 0 0 0 0 0 0 

299 Other (Cleaning and Surface Coatings) 0.03 0.03 0 0 0 0 0 0 0 

 Total Cleaning and Surface Coatings 4.04 2.23 0 0 0 0.09 0.09 0.09 0 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 0 0 0 0 0 0 0 0 0 

320 Petroleum Refining 0 0 0 0 0 0 0 0 0 

330 Petroleum Marketing 1.37 0.32 0 0 0 0 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0 0 0 0 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

1.37 0.32 0 0 0 0 0 0 0 

           

Industrial Processes          

410 Chemical 0.15 0.15 0 0 0 0.01 0.01 0.01 0 

420 Food and Agriculture 0.04 0.04 0 0 0 0 0 0 0 

430 Mineral Processes 0.04 0.03 0 0 0 0.39 0.14 0.05 0 

440 Metal Processes 0 0 0 0 0 0 0 0 0 

450 Wood and Paper 0 0 0 0 0 0.33 0.23 0.14 0 

460 Glass and Related Products 0 0 0 0 0 0 0 0 0 

470 Electronics 0 0 0 0 0 0 0 0 0 

499 Other (Industrial Processes) 0.09 0.09 0 0 0 0.03 0.02 0.02 0.02 

 Total Industrial Processes 0.31 0.3 0 0 0 0.76 0.4 0.22 0.02 

           

Solvent Evaporation          

510 Consumer Products 5.1 4.06 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 0.42 0.42 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 0.23 0.23 0 0 0 0 0 0 0.57 

540 Asphalt Paving/Roofing 0.09 0.08 0 0 0 0 0 0 0 

 Total Solvent Evaporation 5.84 4.79 0 0 0 0 0 0 0.57 

 

 

 

 

 

 



 

 

Attachment B 

(Continued)  

2035 Summer Planning Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 0.22 0.1 0.27 0.55 0 0.09 0.08 0.08 0 

620 Farming Operations 0.86 0.07 0 0 0 0.67 0.3 0.05 0.34 

630 Construction and Demolition 0 0 0 0 0 44.55 21.8 2.18 0 

640 Paved Road Dust 0 0 0 0 0 13.5 6.17 0.93 0 

645 Unpaved Road Dust 0 0 0 0 0 4.79 2.85 0.28 0 

650 Fugitive Windblown Dust 0 0 0 0 0 2.22 1.15 0.16 0 

660 Fires 0.01 0.01 0 0.08 0 0.01 0.01 0.01 0 

670 Waste Burning and Disposal 0.01 0.01 0.01 0.12 0 0.02 0.02 0.01 0 

690 Cooking 0.08 0.03 0 0 0 0.32 0.32 0.32 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 1.06 

 Total Miscellaneous Processes 1.18 0.21 0.28 0.75 0 66.16 32.7 4.02 1.4 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 0.51 0.5 0.23 4.9 0.02 0.32 0.31 0.13 0.26 

722 Light Duty Trucks 1 (T1) 0.12 0.11 0.05 0.83 0 0.04 0.04 0.02 0.04 

723 Light Duty Trucks 2 (T2) 0.35 0.34 0.14 2.71 0.01 0.14 0.13 0.05 0.11 

724 Medium Duty Trucks (T3) 0.3 0.29 0.1 1.87 0.01 0.09 0.09 0.04 0.08 

732 Light Heavy Duty Gas Trucks 1 (T4) 0.03 0.03 0.02 0.08 0 0.01 0.01 0 0.01 

733 Light Heavy Duty Gas Trucks 2 (T5) 0 0 0 0.01 0 0 0 0 0 

734 Medium Heavy Duty Gas Trucks (T6) 0.02 0.02 0.01 0.11 0 0.01 0.01 0.01 0 

736 Heavy Heavy Duty Gas Trucks ((HHD) 0 0 0 0.02 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0 0 0.04 0.02 0 0.01 0.01 0 0.02 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0 0 0.02 0.01 0 0 0 0 0.01 

744 Medium Heavy Duty Diesel Truck (T6) 0 0 0.21 0.03 0 0.05 0.05 0.02 0.08 

746 Heavy Heavy Duty Diesel Trucks (HHD) 0.19 0.15 1.57 1.84 0.02 0.21 0.21 0.09 0.43 

750 Motorcycles (MCY) 0.51 0.46 0.1 2.11 0 0 0 0 0 

760 Diesel Urban Buses (UB) 0.04 0 0 0.28 0 0 0 0 0.02 

762 Gas Urban Buses (UB) 0 0 0 0 0 0 0 0 0 

771 Gas School Buses (SB) 0 0 0 0.01 0 0.01 0.01 0 0 

772 Diesel School Buses (SB) 0 0 0.03 0 0 0.01 0.01 0 0 

777 Gas Other Buses (OB) 0 0 0 0.01 0 0 0 0 0 

778 Motor Coaches 0 0 0 0 0 0 0 0 0 

779 Diesel Other Buses (OB) 0 0 0.01 0 0 0 0 0 0 

780 Motor Homes (MH) 0 0 0.01 0 0 0 0 0 0 

 Total On-Road Motor Vehicles 2.08 1.9 2.54 14.84 0.06 0.92 0.9 0.37 1.08 

           

Other Mobile Sources          

810 Aircraft 0.09 0.09 0.59 1.24 0.05 0.03 0.03 0.02 0 

820 Trains 0.2 0.17 4.23 1.23 0 0.09 0.09 0.08 0 

833 Ocean Going Vessels 0 0 0 0 0 0 0 0 0 

835 Commercial Harbor Crafts 0 0 0 0 0 0 0 0 0 

840 Recreational Boats 0.41 0.39 0.09 1.75 0 0.02 0.02 0.02 0 

850 Off-Road Recreational Vehicles 0.07 0.07 0 0.17 0 0 0 0 0 

860 Off-Road Equipment 0.84 0.79 0.56 14.85 0 0.06 0.05 0.04 0 

861 Off-Road Equipment (PERP) 0.03 0.03 0.19 0.34 0 0 0 0 0 

870 Farm Equipment 0.05 0.05 0.18 0.54 0 0.01 0.01 0.01 0 

890 Fuel Storage and Handling 0.22 0.22 0 0 0 0 0 0 0 

 Total Other Mobile Sources 1.92 1.79 5.84 20.11 0.05 0.21 0.2 0.17 0.01 

           

Total Stationary and Area Sources 13.04 7.98 1.39 2.40 0.17 67.07 33.26 4.39 2.05 
Total On-Road Vehicles 2.08 1.9 2.54 14.84 0.06 0.92 0.9 0.37 1.08 

Total Other Mobile 1.92 1.79 5.84 20.11 0.05 0.21 0.2 0.17 0.01 

Total  17.04 11.67 9.78 37.36 0.27 68.2 34.36 4.94 3.14 

 

 

 

 

 



 

 

Attachment B 

2036 Summer Planning Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 0.08 0.02 0.67 0.11 0.14 0.01 0.01 0.01 0.02 

20 Cogeneration 0 0 0 0 0 0 0 0 0 

30 Oil and Gas Production (combustion) 0 0 0 0 0 0 0 0 0 

40 Petroleum Refining (Combustion) 0 0 0 0 0 0 0 0 0 

50 Manufacturing and Industrial 0.07 0.02 0.11 0.98 0 0.02 0.02 0.02 0 

52 Food and Agricultural Processing 0 0 0 0.01 0 0 0 0 0 

60 Service and Commercial 0.11 0.06 0.24 0.52 0.01 0.03 0.03 0.03 0.02 

99 Other (Fuel Combustion) 0.01 0.01 0.08 0.02 0 0 0 0 0 

 Total Fuel Combustion 0.27 0.1 1.11 1.65 0.16 0.06 0.06 0.06 0.05 

           

Waste Disposal          

110 Sewage Treatment 0.02 0.02 0 0 0 0 0 0 0 

120 Landfills 0 0 0 0 0 0 0 0 0 

130 Incineration 0 0 0.01 0 0 0 0 0 0 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 0 0 0 0 0 0 0 0 0 

 Total Waste Disposal 0.03 0.02 0.01 0 0 0 0 0 0.01 

           

Cleaning and Surface Coatings          

210 Laundering 0.12 0.01 0 0 0 0 0 0 0 

220 Degreasing 1.95 0.32 0 0 0 0 0 0 0 

230 Coatings and Related Processes 1.75 1.69 0 0 0 0.09 0.09 0.09 0 

240 Printing 0.04 0.04 0 0 0 0 0 0 0 

250 Adhesives and Sealants 0.17 0.15 0 0 0 0 0 0 0 

299 Other (Cleaning and Surface Coatings) 0.03 0.03 0 0 0 0 0 0 0 

 Total Cleaning and Surface Coatings 4.07 2.24 0 0 0 0.09 0.09 0.09 0 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 0 0 0 0 0 0 0 0 0 

320 Petroleum Refining 0 0 0 0 0 0 0 0 0 

330 Petroleum Marketing 1.38 0.32 0 0 0 0 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0 0 0 0 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

1.38 0.32 0 0 0 0 0 0 0 

           

Industrial Processes          

410 Chemical 0.15 0.15 0 0 0 0.01 0.01 0.01 0 

420 Food and Agriculture 0.04 0.04 0 0 0 0 0 0 0 

430 Mineral Processes 0.04 0.03 0 0 0 0.39 0.14 0.05 0 

440 Metal Processes 0 0 0 0 0 0 0 0 0 

450 Wood and Paper 0 0 0 0 0 0.33 0.23 0.14 0 

460 Glass and Related Products 0 0 0 0 0 0 0 0 0 

470 Electronics 0 0 0 0 0 0 0 0 0 

499 Other (Industrial Processes) 0.09 0.09 0 0 0 0.03 0.02 0.02 0.02 

 Total Industrial Processes 0.31 0.31 0 0 0 0.76 0.41 0.23 0.02 

           

Solvent Evaporation          

510 Consumer Products 5.19 4.13 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 0.43 0.43 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 0.23 0.23 0 0 0 0 0 0 0.57 

540 Asphalt Paving/Roofing 0.09 0.08 0 0 0 0 0 0 0 

 Total Solvent Evaporation 5.93 4.87 0 0 0 0 0 0 0.57 

 

 

 

 

 

 

 



 

 

Attachment B 

(Continued)  

2036 Summer Planning Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 0.22 0.1 0.27 0.55 0 0.09 0.08 0.08 0 

620 Farming Operations 0.86 0.07 0 0 0 0.67 0.3 0.05 0.34 

630 Construction and Demolition 0 0 0 0 0 44.87 21.95 2.2 0 

640 Paved Road Dust 0 0 0 0 0 13.66 6.25 0.94 0 

645 Unpaved Road Dust 0 0 0 0 0 4.79 2.85 0.28 0 

650 Fugitive Windblown Dust 0 0 0 0 0 2.21 1.15 0.16 0 

660 Fires 0.01 0.01 0 0.08 0 0.01 0.01 0.01 0 

670 Waste Burning and Disposal 0.01 0.01 0.01 0.12 0 0.02 0.02 0.01 0 

690 Cooking 0.08 0.03 0 0 0 0.32 0.32 0.32 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 1.07 

 Total Miscellaneous Processes 1.18 0.22 0.28 0.75 0 66.63 32.93 4.05 1.42 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 0.5 0.48 0.23 4.88 0.02 0.32 0.31 0.13 0.27 

722 Light Duty Trucks 1 (T1) 0.11 0.11 0.04 0.8 0 0.05 0.04 0.02 0.04 

723 Light Duty Trucks 2 (T2) 0.34 0.33 0.13 2.69 0.01 0.14 0.13 0.05 0.12 

724 Medium Duty Trucks (T3) 0.29 0.28 0.1 1.85 0.01 0.1 0.09 0.04 0.08 

732 Light Heavy Duty Gas Trucks 1 (T4) 0.03 0.02 0.02 0.08 0 0.01 0.01 0 0.01 

733 Light Heavy Duty Gas Trucks 2 (T5) 0 0 0 0.01 0 0 0 0 0 

734 Medium Heavy Duty Gas Trucks (T6) 0.02 0.02 0.01 0.11 0 0.01 0.01 0.01 0.01 

736 Heavy Heavy Duty Gas Trucks ((HHD) 0 0 0 0.02 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0 0 0.03 0.02 0 0.01 0.01 0 0.02 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0 0 0.02 0.01 0 0 0 0 0.01 

744 Medium Heavy Duty Diesel Truck (T6) 0 0 0.2 0.03 0 0.05 0.05 0.02 0.08 

746 Heavy Heavy Duty Diesel Trucks (HHD) 0.2 0.15 1.57 1.87 0.02 0.22 0.21 0.09 0.44 

750 Motorcycles (MCY) 0.52 0.46 0.1 2.13 0 0 0 0 0 

760 Diesel Urban Buses (UB) 0.03 0 0 0.25 0 0 0 0 0.02 

762 Gas Urban Buses (UB) 0 0 0 0 0 0 0 0 0 

771 Gas School Buses (SB) 0 0 0 0.01 0 0.01 0.01 0 0 

772 Diesel School Buses (SB) 0 0 0.02 0 0 0.01 0.01 0 0 

777 Gas Other Buses (OB) 0 0 0 0.01 0 0 0 0 0 

778 Motor Coaches 0 0 0 0 0 0 0 0 0 

779 Diesel Other Buses (OB) 0 0 0.01 0 0 0 0 0 0 

780 Motor Homes (MH) 0 0 0.01 0 0 0 0 0 0 

 Total On-Road Motor Vehicles 2.05 1.88 2.52 14.78 0.06 0.93 0.91 0.38 1.1 

           

Other Mobile Sources          

810 Aircraft 0.09 0.09 0.6 1.24 0.05 0.03 0.03 0.02 0 

820 Trains 0.18 0.15 3.99 1.26 0 0.08 0.08 0.07 0 

833 Ocean Going Vessels 0 0 0 0 0 0 0 0 0 

835 Commercial Harbor Crafts 0 0 0 0 0 0 0 0 0 

840 Recreational Boats 0.39 0.37 0.09 1.74 0 0.02 0.02 0.02 0 

850 Off-Road Recreational Vehicles 0.07 0.06 0 0.17 0 0 0 0 0 

860 Off-Road Equipment 0.8 0.75 0.56 14.17 0 0.06 0.05 0.04 0 

861 Off-Road Equipment (PERP) 0.04 0.03 0.19 0.34 0 0 0 0 0 

870 Farm Equipment 0.05 0.04 0.17 0.51 0 0.01 0.01 0.01 0 

890 Fuel Storage and Handling 0.22 0.22 0 0 0 0 0 0 0 

 Total Other Mobile Sources 1.84 1.72 5.6 19.44 0.06 0.2 0.19 0.16 0.01 

           

Total Stationary and Area Sources 13.16 8.07 1.39 2.40 0.16 67.55 33.49 4.42 2.06 
Total On-Road Vehicles 2.05 1.88 2.52 14.78 0.06 0.93 0.91 0.38 1.1 

Total Other Mobile 1.84 1.72 5.6 19.44 0.06 0.2 0.19 0.16 0.01 

Total  17.06 11.67 9.51 36.63 0.27 68.68 34.59 4.97 3.17 

 

 

 

 

 



 

 

Attachment B 

2037 Summer Planning Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Fuel Combustion          

10 Electric Utilities 0.08 0.02 0.68 0.11 0.14 0.01 0.01 0.01 0.02 

20 Cogeneration 0 0 0 0 0 0 0 0 0 

30 Oil and Gas Production (combustion) 0 0 0 0 0 0 0 0 0 

40 Petroleum Refining (Combustion) 0 0 0 0 0 0 0 0 0 

50 Manufacturing and Industrial 0.07 0.02 0.11 0.98 0 0.02 0.02 0.02 0 

52 Food and Agricultural Processing 0 0 0 0.01 0 0 0 0 0 

60 Service and Commercial 0.11 0.06 0.24 0.52 0.01 0.03 0.03 0.03 0.02 

99 Other (Fuel Combustion) 0.01 0.01 0.08 0.02 0 0 0 0 0 

 Total Fuel Combustion 0.27 0.1 1.11 1.64 0.16 0.06 0.06 0.06 0.05 

           

Waste Disposal          

110 Sewage Treatment 0.02 0.02 0 0 0 0 0 0 0 

120 Landfills 0 0 0 0 0 0 0 0 0 

130 Incineration 0 0 0.01 0 0 0 0 0 0 

140 Soil Remediation 0 0 0 0 0 0 0 0 0 

199 Other (Waste Disposal) 0 0 0 0 0 0 0 0 0 

 Total Waste Disposal 0.03 0.02 0.01 0 0 0 0 0 0.01 

           

Cleaning and Surface Coatings          

210 Laundering 0.13 0.01 0 0 0 0 0 0 0 

220 Degreasing 1.95 0.33 0 0 0 0 0 0 0 

230 Coatings and Related Processes 1.76 1.71 0 0 0 0.09 0.09 0.09 0 

240 Printing 0.04 0.04 0 0 0 0 0 0 0 

250 Adhesives and Sealants 0.17 0.15 0 0 0 0 0 0 0 

299 Other (Cleaning and Surface Coatings) 0.03 0.03 0 0 0 0 0 0 0 

 Total Cleaning and Surface Coatings 4.09 2.26 0 0 0 0.09 0.09 0.09 0 

           

Petroleum Production and Marketing          

310 Oil and Gas Production 0 0 0 0 0 0 0 0 0 

320 Petroleum Refining 0 0 0 0 0 0 0 0 0 

330 Petroleum Marketing 1.38 0.32 0 0 0 0 0 0 0 

399 Other (Petroleum Production and 
Marketing) 

0 0 0 0 0 0 0 0 0 

 Total Petroleum Production and 
Marketing 

1.38 0.32 0 0 0 0 0 0 0 

           

Industrial Processes          

410 Chemical 0.15 0.15 0 0 0 0.01 0.01 0.01 0 

420 Food and Agriculture 0.04 0.04 0 0 0 0 0 0 0 

430 Mineral Processes 0.04 0.03 0 0 0 0.39 0.14 0.05 0 

440 Metal Processes 0 0 0 0 0 0 0 0 0 

450 Wood and Paper 0 0 0 0 0 0.34 0.23 0.14 0 

460 Glass and Related Products 0 0 0 0 0 0 0 0 0 

470 Electronics 0 0 0 0 0 0 0 0 0 

499 Other (Industrial Processes) 0.09 0.09 0 0 0 0.03 0.02 0.02 0.02 

 Total Industrial Processes 0.31 0.31 0 0 0 0.77 0.41 0.23 0.02 

           

Solvent Evaporation          

510 Consumer Products 5.27 4.19 0 0 0 0 0 0 0 

520 Architectural Coatings and Related Solvent 0.44 0.44 0 0 0 0 0 0 0 

530 Pesticides/Fertilizers 0.23 0.23 0 0 0 0 0 0 0.57 

540 Asphalt Paving/Roofing 0.09 0.08 0 0 0 0 0 0 0 

 Total Solvent Evaporation 6.02 4.94 0 0 0 0 0 0 0.57 

 

 

 

 

 

 

 



 

 

Attachment B 

(Continued)  

2037 Summer Planning Emissions by Source Category in Coachella Valley (Tons/Day) 

MSC DESC TOG VOC NOX CO SOX PM PM10 PM25 NH3 

Miscellaneous Processes          

610 Residential Fuel Combustion 0.22 0.1 0.27 0.56 0 0.09 0.08 0.08 0 

620 Farming Operations 0.86 0.07 0 0 0 0.67 0.3 0.05 0.34 

630 Construction and Demolition 0 0 0 0 0 45.18 22.11 2.21 0 

640 Paved Road Dust 0 0 0 0 0 13.82 6.32 0.95 0 

645 Unpaved Road Dust 0 0 0 0 0 4.79 2.85 0.28 0 

650 Fugitive Windblown Dust 0 0 0 0 0 2.21 1.15 0.16 0 

660 Fires 0.01 0.01 0 0.08 0 0.01 0.01 0.01 0 

670 Waste Burning and Disposal 0.01 0.01 0.01 0.12 0 0.02 0.02 0.01 0 

690 Cooking 0.08 0.03 0 0 0 0.32 0.32 0.32 0 

699 Other (Miscellaneous Processes 0 0 0 0 0 0 0 0 1.09 

 Total Miscellaneous Processes 1.18 0.22 0.28 0.75 0.01 67.1 33.15 4.08 1.43 

           

On-Road Motor Vehicles          

710 Light Duty Passenger Auto (LDA) 0.49 0.47 0.23 4.89 0.02 0.32 0.32 0.13 0.27 

722 Light Duty Trucks 1 (T1) 0.11 0.1 0.04 0.79 0 0.05 0.04 0.02 0.04 

723 Light Duty Trucks 2 (T2) 0.33 0.32 0.13 2.68 0.01 0.14 0.14 0.06 0.12 

724 Medium Duty Trucks (T3) 0.29 0.28 0.1 1.84 0.01 0.1 0.09 0.04 0.08 

732 Light Heavy Duty Gas Trucks 1 (T4) 0.02 0.02 0.02 0.07 0 0.01 0.01 0 0.01 

733 Light Heavy Duty Gas Trucks 2 (T5) 0 0 0 0.01 0 0 0 0 0 

734 Medium Heavy Duty Gas Trucks (T6) 0.02 0.02 0.01 0.11 0 0.01 0.01 0.01 0.01 

736 Heavy Heavy Duty Gas Trucks ((HHD) 0 0 0 0.02 0 0 0 0 0 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0 0 0.03 0.02 0 0.01 0.01 0 0.03 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0 0 0.02 0.01 0 0 0 0 0.01 

744 Medium Heavy Duty Diesel Truck (T6) 0 0 0.19 0.03 0 0.05 0.05 0.02 0.09 

746 Heavy Heavy Duty Diesel Trucks (HHD) 0.2 0.15 1.59 1.91 0.02 0.22 0.22 0.09 0.45 

750 Motorcycles (MCY) 0.53 0.47 0.1 2.14 0 0 0 0 0 

760 Diesel Urban Buses (UB) 0.03 0 0 0.2 0 0 0 0 0.02 

762 Gas Urban Buses (UB) 0 0 0 0 0 0 0 0 0 

771 Gas School Buses (SB) 0 0 0 0.01 0 0.01 0.01 0 0 

772 Diesel School Buses (SB) 0 0 0.02 0 0 0.01 0.01 0 0 

777 Gas Other Buses (OB) 0 0 0 0.01 0 0 0 0 0 

778 Motor Coaches 0 0 0 0 0 0 0 0 0 

779 Diesel Other Buses (OB) 0 0 0.01 0 0 0 0 0 0 

780 Motor Homes (MH) 0 0 0.01 0 0 0 0 0 0 

 Total On-Road Motor Vehicles 2.03 1.86 2.51 14.74 0.06 0.94 0.92 0.38 1.12 

           

Other Mobile Sources          

810 Aircraft 0.09 0.09 0.61 1.24 0.05 0.03 0.03 0.02 0 

820 Trains 0.17 0.14 3.71 1.29 0.01 0.07 0.07 0.07 0 

833 Ocean Going Vessels 0 0 0 0 0 0 0 0 0 

835 Commercial Harbor Crafts 0 0 0 0 0 0 0 0 0 

840 Recreational Boats 0.38 0.36 0.09 1.74 0 0.02 0.02 0.01 0 

850 Off-Road Recreational Vehicles 0.06 0.06 0 0.17 0 0 0 0 0 

860 Off-Road Equipment 0.76 0.71 0.56 13.61 0 0.06 0.05 0.04 0 

861 Off-Road Equipment (PERP) 0.04 0.03 0.19 0.35 0 0 0 0 0 

870 Farm Equipment 0.05 0.04 0.16 0.48 0 0.01 0.01 0.01 0 

890 Fuel Storage and Handling 0.23 0.23 0 0 0 0 0 0 0 

 Total Other Mobile Sources 1.77 1.66 5.33 18.88 0.06 0.19 0.19 0.16 0.01 

           

Total Stationary and Area Sources 13.28 8.17 1.39 2.41 0.16 68.03 33.72 4.45 2.08 
Total On-Road Vehicles 2.03 1.86 2.51 14.74 0.06 0.94 0.92 0.38 1.12 

Total Other Mobile 1.77 1.66 5.33 18.88 0.06 0.19 0.19 0.16 0.01 

Total  17.08 11.68 9.23 36.03 0.28 69.15 34.82 5 3.2 
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Table C-1 

VOC Stationary Sources in 2018 Emitting 10 Tons/Year and Higher in South Coast Air Basin 

Emission 
Rank 

Facility ID Facility Name Facility located City 
Emissions 

(tons/year) 

1 181667 TORRANCE REFINING COMPANY LLC TORRANCE 637 

2 174655 TESORO REFINING & MARKETING CO, LLC CARSON 554 

3 800030 CHEVRON PRODUCTS CO. EL SEGUNDO 500 

4 800026 ULTRAMAR INC WILMINGTON 246 

5 800436 TESORO REFINING AND MARKETING CO, LLC WILMINGTON 237 

6 171107 PHILLIPS 66 CO/LA REFINERY WILMINGTON PL WILMINGTON 206 

7 3721 DART CONTAINER CORP OF CALIFORNIA CORONA 150 

8 94872 METAL CONTAINER CORP MIRA LOMA 116 

9 800372 EQUILON ENTER. LLC, SHELL OIL PROD. US CARSON 106 

10 151843 INSULFOAM CHINO 98 

11 800129 SFPP, L.P. BLOOMINGTON 89 

12 171109 PHILLIPS 66 COMPANY/LOS ANGELES REFINERY CARSON 86 

13 16642 ANHEUSER-BUSCH LLC., (LA BREWERY) VAN NUYS 84 

14 70021 XERXES CORP ( A DELAWARE CORP) ANAHEIM 76 

15 185801 BERRY PETROLEUM COMPANY, LLC SANTA CLARITA 74 

16 155877 MILLERCOORS USA LLC IRWINDALE 70 

17 52517 REXAM BEVERAGE CAN COMPANY CHATSWORTH 68 

18 800057 KINDER MORGAN LIQUIDS TERMINALS, LLC CARSON 67 

19 172005 NEW- INDY ONTARIO, LLC ONTARIO 51 

20 49111 SUNSHINE CYN LANDFILL REPUBLIC SERV INC SYLMAR 48 

21 82657 QUEST DIAGNOSTICS INC SAN JUAN CAPISTRANO 44 

22 800278 SFPP, L.P.  (NSR USE) CARSON 38 

23 187165 ALTAIR PARAMOUNT, LLC PARAMOUNT 32 

24 151798 TESORO REFINING AND MARKETING CO, LLC CARSON 31 

25 117290 B BRAUN MEDICAL, INC IRVINE 30 

26 53729 TREND OFFSET PRINTING SERVICES, INC LOS ALAMITOS 29 

27 185059 CUSTOM FIBREGLASS MFG. CO DBA SNUGTOP LONG BEACH 28 

28 144455 LIFOAM INDUSTRIES, LLC VERNON 26 

29 174710 TESORO LOGISTICS, VINVALE TERMINAL SOUTH GATE 26 

30 45489 ABBOTT CARDIOVASCULAR SYSTEMS, INC. TEMECULA 25 

31 157259 GRAPHIC PACKAGING INTERNATIONAL, INC IRVINE 25 

32 174705 TESORO LOGISTICS, COLTON TERMINAL BLOOMINGTON 25 

33 115563 NCI GROUP INC., DBA, METAL COATERS OF CA RANCHO CUCAMONGA 25 

34 800202 UNIVERSAL CITY STUDIOS, LLC. UNIVERSAL CITY 23 

35 18452 UNIVERSITY OF CALIFORNIA, LOS ANGELES LOS ANGELES 23 

36 184301 SENTINEL PEAK RESOURCES CALIFORNIA, LLC LOS ANGELES 22 
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Table C-1 (CONTINUED) 

VOC Stationary Sources in 2018 Emitting 10 Tons/Year and Higher in South Coast Air Basin 

Emission 
Rank 

Facility ID Facility Name Facility located City 
Emissions 

(tons/year) 

37 174704 TESORO LOGISTICS, EAST HYNES TERMINAL LONG BEACH 22 

38 126964 EDWARDS LIFESCIENCES LLC IRVINE 21 

39 800330 THUMS LONG BEACH LONG BEACH 20 

40 167598 SPACE EXPLORATION TECHNOLOGIES HAWTHORNE 20 

41 182752 TORRANCE LOGISTICS COMPANY LLC VERNON 19 

42 160437 SOUTHERN CALIFORNIA EDISON REDLANDS 18 

43 159492 WOODWARD HRT- VALENCIA VALENCIA 18 

44 174711 TESORO LOGISTICS, HATHAWAY TERMINAL SIGNAL HILL 18 

45 800080 LUNDAY-THAGARD CO DBA WORLD OIL REFINING SOUTH GATE 18 

46 18294 NORTHROP GRUMMAN SYSTEMS CORP EL SEGUNDO 18 

47 800022 CALNEV PIPE LINE, LLC BLOOMINGTON 18 

48 800236 LA CO. SANITATION DIST CARSON 18 

49 62548 THE NEWARK GROUP, INC. COMMERCE 18 

50 18931 TAMCO RANCHO CUCAMONGA 17 

51 17301 ORANGE COUNTY SANITATION DISTRICT FOUNTAIN VALLEY 17 

52 178770 CHEMOIL TERMINALS CORP, CARSON TERMINAL CARSON 17 

53 140552 PERFORMANCE COMPOSITES, INC COMPTON 17 

54 171326 PHILLIPS 66 PIPELINE LLC LOS ANGELES 17 

55 25501 FABRI-COTE,DIV A & S GLASS FABRICS CO IN LOS ANGELES 17 

56 800369 EQUILON ENTER.LLC , SHELL OIL PROD. U S VAN NUYS 17 

57 186770 FLEISCHMANN'S VINEGAR CO, INC. MONTEBELLO 16 

58 800393 VALERO WILMINGTON ASPHALT PLANT WILMINGTON 16 

59 89248 OLD COUNTRY MILLWORK INC LOS ANGELES 16 

60 49805 LA CITY, BUREAU OF SANIT(LOPEZ CANYON) LAKE VIEW TERRACE 16 

61 46268 CALIFORNIA STEEL INDUSTRIES INC FONTANA 15 

62 150201 BREITBURN OPERATING LP SANTA FE SPRINGS 15 

63 800032 CHEVRON USA INC MONTEBELLO 15 

64 115962 BEST CONTRACTING SERVICES INC GARDENA 15 

65 188380 VALENCE SURFACE TECHNOLOGIES - LYNWOOD LYNWOOD 15 

66 800279 SFPP, L.P. (NSR USE ONLY) ORANGE 15 

67 800234 LOMA LINDA UNIV LOMA LINDA 15 

68 45746 PABCO BLDG PRODUCTS LLC,PABCO PAPER, DBA VERNON 15 

69 126536 CPP - POMONA POMONA 15 

70 167599 COVIDIEN IRVINE 15 

71 58563 MERCURY PLASTICS INC CITY OF INDUSTRY 15 

72 2044 G B MFG INC/CALIF ACRYLIC, DBA CAL SPAS POMONA 14 
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Table C-1 (CONTINUED) 

VOC Stationary Sources in 2018 Emitting 10 Tons/Year and Higher in South Coast Air Basin 

Emission 
Rank 

Facility ID Facility Name Facility located City 
Emissions 

(tons/year) 

73 104004 MICROMETALS, INC ANAHEIM 14 

74 38908 TOYOTA LOGISTICS SERVICES, INC LONG BEACH 14 

75 3417 AIR PROD & CHEM INC CARSON 14 

76 800128 SO CAL GAS CO NORTHRIDGE 14 

77 167492 CAL BLEND SOILS INC IRWINDALE 14 

78 800263 U.S. GOVT, DEPT OF NAVY SAN CLEMENTE 14 

79 119940 BUILDING MATERIALS MANUFACTURING CORP FONTANA 14 

80 176377 TESORO LOGISTICS MARINE TERMINAL 2 LONG BEACH 13 

81 107652 RALPHS GROCERY CO RIVERSIDE 13 

82 5973 SOCAL GAS CO VALENCIA 13 

83 2825 MCP FOODS INC ANAHEIM 13 

84 80373 MISSION RUBBER COMPANY, LLC CORONA 13 

85 149814 SIERRACIN/SYLMAR CORP SYLMAR 13 

86 171327 PHILLIPS 66 PIPELINE LLC TORRANCE 12 

87 183567 GS II, INC. WILMINGTON 12 

88 800312 LA CO HARBOR-UCLA MEDICAL CENTER TORRANCE 12 

89 117297 MM PRIMA DESHECHA ENERGY, LLC SAN JUAN CAPISTRANO 12 

90 800074 LA CITY, DWP HAYNES GENERATING STATION LONG BEACH 12 

91 153443 MYERS CONTAINER LLC CITY OF INDUSTRY 12 

92 145211 RIVERBED DAIRY SAN JACINTO 12 

93 800335 LA CITY, DEPT OF AIRPORTS LOS ANGELES 11 

94 22911 CARLTON FORGE WORKS PARAMOUNT 11 

95 13011 THE GILL CORPORATION EL MONTE 11 

96 85943 SIERRA ALUMINUM COMPANY FONTANA 11 

97 3704 ALL AMERICAN ASPHALT, UNIT NO.01 CORONA 11 

98 185101 LSC COMMUNICATIONS, LA MFG DIV TORRANCE 11 

99 174694 TESORO LOGISTICS, CARSON  CRUDE TERMINAL CARSON 11 

100 124808 INEOS  POLYPROPYLENE LLC CARSON 11 

101 10656 NEWPORT LAMINATES SANTA ANA 11 

102 100145 HARBOR FUMIGATION INC SAN PEDRO 11 

103 104234 MISSION FOODS CORPORATION RANCHO CUCAMONGA 11 

104 166073 BETA OFFSHORE HUNTINGTON BEACH 10 

105 40915 FREUND BAKING CO GLENDALE 10 

106 1379 MADISON-GRAHAM COLORGRAPHICS INC LOS ANGELES 10 

107 150613 COSTCO WHOLESALE CORP./COSTCO GASOLINE TUSTIN 10 

108 176023 NASCO PETROLEUM, LLC LOS ANGELES 10 
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Table C-1 (CONCLUDED) 

VOC Stationary Sources in 2018 Emitting 10 Tons/Year and Higher in South Coast Air Basin 

Emission 
Rank 

Facility ID Facility Name Facility located City 
Emissions 

(tons/year) 

109 117225 EQUILON ENTER. LLC, SHELL OIL PROD. U S BLOOMINGTON 10 

110 82207 ALL AMERICAN ASPHALT,ALL AMER AGGREGATES IRVINE 10 

111 106897 AG-FUME SERVICES INC SAN PEDRO 10 

112 141287 SCOTT BROS. DAIRY FARMS MORENO VALLEY 10 

113 14871 SONOCO PRODUCTS CO CITY OF INDUSTRY 10 

114 116931 EQUILON ENT LLC, SHELL OIL PROD. U S SIGNAL HILL 10 

115 182735 TORRANCE LOGISTICS COMPANY LLC TORRANCE 10 

116 139869 COSTCO WHOLESALE CORP CYPRESS 10 

117 35302 OWENS CORNING ROOFING AND ASPHALT, LLC COMPTON 10 

118 185600 BRIDGE ENERGY, LLC BREA 10 

119 75531 EDELBROCK FOUNDRY CORP SAN JACINTO 10 

120 29110 ORANGE COUNTY SANITATION DISTRICT HUNTINGTON BEACH 10 

121 120494 COSTCO WHOLESALE #411 FOUNTAIN VALLEY 10 

122 101977 SIGNAL HILL PETROLEUM INC SIGNAL HILL 10 

123 14966 VA GREATER LOS ANGELES HEALTHCARE SYS LOS ANGELES 10 

124 167981 TESORO LOGISTICS, WILMINGTON TERMINAL WILMINGTON 10 

125 44707 OLD TOWN FIBERGLASS DBA FIBERGLASS FAB. ORANGE 10 

126 178865 COSTCO WHOLESALE CORP COSTCO GASOLINE TORRANCE 10 

127 14492 JOHNSON LAMINATING & COATING INC CARSON 10 

128 164589 DIGITAL ROOM, LLC VAN NUYS 10 
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Table C-2 

NOX Stationary Sources in 2018 Emitting 10 Tons/Year and Higher in South Coast Air Basin 

Emission 
Rank 

Facility 
ID 

Facility Name Facility located City 
Emissions 

(tons/year) 

1 181667 TORRANCE REFINING COMPANY LLC TORRANCE 972 

2 800030 CHEVRON PRODUCTS CO. EL SEGUNDO 714 

3 174655 TESORO REFINING & MARKETING CO, LLC CARSON 687 

4 800436 TESORO REFINING AND MARKETING CO, LLC WILMINGTON 674 

5 171107 PHILLIPS 66 CO/LA REFINERY WILMINGTON PL WILMINGTON 463 

6 171109 PHILLIPS 66 COMPANY/LOS ANGELES REFINERY CARSON 390 

7 800026 ULTRAMAR INC WILMINGTON 264 

8 44577 LONG BEACH CITY, SERRF PROJECT LONG BEACH 244 

9 174591 TESORO REF & MKTG CO LLC,CALCINER LONG BEACH 211 

10 166073 BETA OFFSHORE HUNTINGTON BEACH 151 

11 18931 TAMCO RANCHO 
CUCAMONGA 

149 

12 46268 CALIFORNIA STEEL INDUSTRIES INC FONTANA 130 

13 172005 NEW- INDY ONTARIO, LLC ONTARIO 124 

14 800263 U.S. GOVT, DEPT OF NAVY SAN CLEMENTE 119 

15 113518 BREA PARENT 2007, LLC BREA 108 

16 800074 LA CITY, DWP HAYNES GENERATING STATION LONG BEACH 84 

17 800236 LA CO. SANITATION DIST CARSON 73 

18 800193 LA CITY, DWP VALLEY GENERATING STATION SUN VALLEY 65 

19 4477 SO CAL EDISON CO AVALON 59 

20 160437 SOUTHERN CALIFORNIA EDISON REDLANDS 58 

21 800214 LA CITY, SANITATION BUREAU (HTP) PLAYA DEL REY 54 

22 185801 BERRY PETROLEUM COMPANY, LLC SANTA CLARITA 53 

23 37336 COMMERCE REFUSE TO ENERGY FACILITY COMMERCE 51 

24 5973 SOCAL GAS CO VALENCIA 49 

25 151798 TESORO REFINING AND MARKETING CO, LLC CARSON 47 

26 25070 LA CNTY SANITATION DISTRICT-PUENTE HILLS CITY OF INDUSTRY 43 

27 800075 LA CITY, DWP SCATTERGOOD GENERATING STN PLAYA DEL REY 42 

28 115394 AES ALAMITOS, LLC LONG BEACH 40 

29 117297 MM PRIMA DESHECHA ENERGY, LLC SAN JUAN 
CAPISTRANO 

34 

30 800234 LOMA LINDA UNIV LOMA LINDA 33 

31 15504 SCHLOSSER FORGE COMPANY RANCHO 
CUCAMONGA 

33 

32 129497 THUMS LONG BEACH CO LONG BEACH 32 

33 800327 GLENDALE CITY, GLENDALE WATER & POWER GLENDALE 31 

34 128243 BURBANK CITY, BURBANK WATER & POWER, 
SCPPA 

BURBANK 31 
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Table C-2 (CONTINUED) 

NOX Stationary Sources in 2018 Emitting 10 Tons/Year and Higher in South Coast Air Basin 

Emission 
Rank 

Facility 
ID 

Facility Name Facility located City 
Emissions 

(tons/year) 

35 187885 SMITHFIELD PACKAGED MEATS CORP VERNON 30 

36 126498 STEELSCAPE, INC RANCHO 
CUCAMONGA 

28 

37 101656 AIR PRODUCTS AND CHEMICALS, INC. WILMINGTON 28 

38 49111 SUNSHINE CYN LANDFILL REPUBLIC SERV INC SYLMAR 28 

39 800080 LUNDAY-THAGARD CO DBA WORLD OIL 
REFINING 

SOUTH GATE 27 

40 800386 LA CO., SHERIFF DEPT CASTAIC 27 

41 18452 UNIVERSITY OF CALIFORNIA, LOS ANGELES LOS ANGELES 25 

42 180908 ECO SERVICES OPERATIONS CORP. CARSON 24 

43 22911 CARLTON FORGE WORKS PARAMOUNT 24 

44 187165 ALTAIR PARAMOUNT, LLC PARAMOUNT 24 

45 115663 EL SEGUNDO ENERGY CENTER LLC EL SEGUNDO 23 

46 7427 OWENS-BROCKWAY GLASS CONTAINER INC VERNON 22 

47 8547 QUEMETCO INC CITY OF INDUSTRY 22 

48 94677 YORBA LINDA WATER DISTRICT YORBA LINDA 21 

49 146536 WALNUT CREEK ENERGY, LLC CITY OF INDUSTRY 21 

50 139938 SUNSHINE GAS PRODUCERS LLC SYLMAR 21 

51 3417 AIR PROD & CHEM INC CARSON 20 

52 8582 SO CAL GAS CO/PLAYA DEL REY STORAGE FAC PLAYA DEL REY 20 

53 800037 DEMENNO-KERDOON DBA WORLD OIL 
RECYCLING 

COMPTON 20 

54 157152 BOWERMAN POWER LFG, LLC IRVINE 20 

55 45262 LA  COUNTY SANITATION DIST SCHOLL CANYON GLENDALE 20 

56 14495 VISTA METALS CORPORATION FONTANA 20 

57 800265 UNIV OF SO CAL (EIS & NSR USE ONLY) LOS ANGELES 19 

58 550 LA CO., INTERNAL SERVICE DEPT LOS ANGELES 19 

59 177120 PROVIDENCE SAINT JOHN'S HEALTH CENTER SANTA MONICA 18 

60 94872 METAL CONTAINER CORP MIRA LOMA 18 

61 3093 LA CO., OLIVE VIEW/UCLA MEDICAL CENTER SYLMAR 18 

62 16639 SHULTZ STEEL CO SOUTH GATE 17 

63 800129 SFPP, L.P. BLOOMINGTON 16 

64 800189 DISNEYLAND RESORT ANAHEIM 16 

65 10966 WEBER METALS INC PARAMOUNT 16 

66 16239 YORBA LINDA WATER DISTRICT PLACENTIA 16 

67 105903 PRIME WHEEL CARSON 15 

68 4242 SAN DIEGO GAS & ELECTRIC MORENO VALLEY 15 

69 119219 CHIQUITA CANYON LLC CASTAIC 15 
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Table C-2 (CONCLUDED) 

NOX Stationary Sources in 2018 Emitting 10 Tons/Year and Higher in South Coast Air Basin 

Emission 
Rank 

Facility 
ID 

Facility Name Facility located City 
Emissions 

(tons/year) 

70 155474 BICENT (CALIFORNIA) MALBURG LLC VERNON 14 

71 43436 TST, INC. FONTANA 14 

72 148236 AIR LIQUIDE LARGE INDUSTRIES U.S., LP EL SEGUNDO 14 

73 115389 AES HUNTINGTON BEACH, LLC HUNTINGTON BEACH 14 

74 800335 LA CITY, DEPT OF AIRPORTS LOS ANGELES 13 

75 181426 OC WASTE & RECYCLING, COYOTE NEWPORT COAST 13 

76 800409 NORTHROP GRUMMAN SYSTEMS 
CORPORATION 

REDONDO BEACH 13 

77 136 PRESS FORGE CO PARAMOUNT 13 

78 12428 NEW NGC, INC. LONG BEACH 13 

79 9755 UNITED AIRLINES INC LOS ANGELES 12 

80 69646 OC WASTE & RECYCLING, FRB IRVINE 12 

81 22607 CALIFORNIA DAIRIES, INC ARTESIA 12 

82 35302 OWENS CORNING ROOFING AND ASPHALT, LLC COMPTON 12 

83 800016 BAKER COMMODITIES INC VERNON 11 

84 800202 UNIVERSAL CITY STUDIOS, LLC. UNIVERSAL CITY 11 

85 73867 PARAMOUNT, CITY OF PARAMOUNT 11 

86 115536 AES REDONDO BEACH, LLC REDONDO BEACH 11 

87 16642 ANHEUSER-BUSCH LLC., (LA BREWERY) VAN NUYS 11 

88 3704 ALL AMERICAN ASPHALT, UNIT NO.01 CORONA 11 

89 113674 USA WASTE OF CAL (EL SOBRANTE LANDFILL) CORONA 10 

90 346 FRITO-LAY, INC. RANCHO 
CUCAMONGA 

10 

91 50310 WASTE MGMT DISP &RECY SERVS INC BRADLEY SUN VALLEY 10 

92 16338 KAISER ALUMINUM FABRICATED PRODUCTS, 
LLC 

LOS ANGELES 10 

93 113873 MM WEST COVINA LLC WEST COVINA 10 

94 182157 BAXALTA US INC LOS ANGELES 10 
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Table D-1 

2018 Annual Average On-Road Mobile Source Emissions (tons per day) in the South Coast Air Basin

 

Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Grand Total

Vehicles 9183366 62527 121728 77994 18071 84532 96 80816 5900 3917 938 5181 1986 6194 36134 10685 9368219 331848 9700067

VMT 359541558 2687439 4508688 3216042 995410 5220413 6459 9483401 269275 283265 88274 566560 84525 196134 340431 108747 365834618 21762001 387596619

Reactive Organic Gas Emissions

Run Exhaust 15.69 0.07 0.26 0.34 0.13 1.12 0.01 1.91 0.03 0.10 0.00 0.24 0.01 0.03 0.04 0.01 16.17 3.82 19.99

Idle Exhaust 0.00 0.00 0.06 0.01 0.02 0.02 0.00 0.40 0.00 0.01 0.00 0.00 0.02 0.00 0.00 0.00 0.11 0.43 0.55

Start Exhaust 19.67 0.00 0.32 0.00 0.10 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.12 0.00 20.12

Total Exhaust 35.35 0.07 0.65 0.35 0.25 1.14 0.01 2.31 0.06 0.10 0.00 0.24 0.04 0.03 0.04 0.01 36.40 4.25 40.65

Diurnal 4.77 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 4.79 0.00 4.79

Hot Soak 7.46 0.00 0.29 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.80 0.00 7.80

Running 18.96 0.00 1.94 0.00 0.21 0.00 0.00 0.00 0.04 0.00 0.00 0.00 0.01 0.00 0.01 0.00 21.18 0.00 21.18

Resting 4.04 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.05 0.00 4.05

Total 70.59 0.07 2.89 0.35 0.50 1.14 0.01 2.31 0.11 0.10 0.01 0.24 0.04 0.03 0.06 0.01 74.22 4.25 78.48

Carbon Monoxide Emissions

Run Exhaust 520.06 0.78 6.81 2.22 3.34 3.92 0.38 8.82 0.72 0.32 0.03 24.37 0.23 0.08 1.27 0.04 532.84 40.56 573.39

Idle Exhaust 0.00 0.00 0.50 0.08 0.28 0.23 0.00 4.22 0.04 0.06 0.00 0.00 0.18 0.04 0.00 0.00 1.00 4.62 5.62

Start Exhaust 131.52 0.00 3.84 0.00 2.11 0.00 0.01 0.00 0.47 0.00 0.03 0.00 0.08 0.00 0.01 0.00 138.06 0.00 138.06

Total Exhaust 651.58 0.78 11.15 2.30 5.73 4.14 0.39 13.04 1.23 0.38 0.06 24.37 0.48 0.12 1.28 0.04 671.90 45.18 717.08

Oxides of Nitrogen Emissions

Run Exhaust 44.97 0.38 1.53 10.47 0.84 22.33 0.05 54.62 0.21 1.66 0.03 1.99 0.06 1.86 0.22 0.55 47.91 93.86 141.77

Idle Exhaust 0.00 0.00 0.01 0.21 0.00 0.94 0.00 5.61 0.00 0.13 0.00 0.00 0.00 0.32 0.00 0.00 0.01 7.21 7.22

Start Exhaust 15.10 0.00 1.14 0.00 0.16 0.94 0.00 1.19 0.04 0.05 0.00 0.00 0.00 0.05 0.00 0.00 16.46 2.22 18.68

Total Exhaust 60.07 0.38 2.68 10.68 1.00 24.21 0.05 61.42 0.25 1.84 0.03 1.99 0.06 2.23 0.22 0.55 64.37 103.29 167.67

PM2.5 Emissions

Run Exhaust 0.68 0.04 0.01 0.07 0.00 0.73 0.00 0.96 0.00 0.05 0.00 0.00 0.00 0.01 0.00 0.01 0.69 1.87 2.56

Idle Exhaust 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.03

Start Exhaust 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.00 0.10

Total Exhaust 0.78 0.04 0.01 0.08 0.00 0.73 0.00 0.98 0.00 0.05 0.00 0.00 0.00 0.01 0.00 0.01 0.79 1.90 2.69

Tire Wear 0.79 0.01 0.01 0.01 0.00 0.02 0.00 0.09 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.81 0.13 0.94

Brake Wear 6.22 0.05 0.17 0.12 0.06 0.32 0.00 0.27 0.02 0.02 0.00 0.02 0.03 0.07 0.02 0.01 6.52 0.87 7.40

Total 7.79 0.09 0.18 0.21 0.07 1.07 0.00 1.34 0.02 0.06 0.01 0.03 0.03 0.08 0.02 0.02 8.12 2.91 11.02

Fuel Consumption (1000 gallons) and SO2

Fuel 14394.23 78.89 445.06 161.20 201.91 525.54 1.70 1546.78 55.62 36.50 18.65 141.55 9.53 26.72 68.93 10.63 15195.63 2527.82 17723.44

SOx 1.35 0.01 0.04 0.02 0.02 0.06 0.00 0.16 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.00 1.42 0.25 1.67
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Table D-2 

2022 Annual Average On-Road Mobile Source Emissions (tons per day) in the South Coast Air Basin

 

Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Grand Total

Vehicles 9721203 90057 102437 85456 18496 92732 66 93054 5832 4150 964 5304 2563 6354 34091 12199 9885652 389306 10274957

VMT 361694286 3654388 3629105 3374702 978029 5968837 6548 10837663 240795 316404 90329 579937 102708 200786 324253 117488 367066052 25050207 392116260

Reactive Organic Gas Emissions

Run Exhaust 10.18 0.06 0.12 0.25 0.06 0.35 0.00 0.82 0.02 0.02 0.00 0.06 0.01 0.03 0.02 0.01 10.40 1.59 11.99

Idle Exhaust 0.00 0.00 0.05 0.01 0.02 0.01 0.00 0.45 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.10 0.47 0.58

Start Exhaust 14.45 0.00 0.21 0.00 0.08 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 14.77 0.00 14.77

Total Exhaust 24.63 0.06 0.38 0.26 0.16 0.35 0.00 1.26 0.04 0.03 0.00 0.06 0.04 0.03 0.02 0.01 25.27 2.06 27.34

Diurnal 3.98 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.99 0.00 3.99

Hot Soak 6.15 0.00 0.21 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.39 0.00 6.39

Running 16.47 0.00 1.37 0.00 0.17 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.01 0.00 0.01 0.00 18.07 0.00 18.07

Resting 3.52 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.53 0.00 3.53

Total 54.75 0.06 1.96 0.26 0.36 0.35 0.00 1.26 0.09 0.03 0.01 0.06 0.05 0.03 0.03 0.01 57.25 2.06 59.31

Carbon Monoxide Emissions

Run Exhaust 352.38 0.85 3.17 1.55 1.45 1.47 0.22 5.96 0.39 0.09 0.03 31.34 0.16 0.08 0.53 0.04 358.34 41.38 399.71

Idle Exhaust 0.00 0.00 0.42 0.09 0.29 0.24 0.00 6.14 0.04 0.06 0.00 0.00 0.23 0.04 0.00 0.00 0.99 6.57 7.55

Start Exhaust 121.24 0.00 2.86 0.00 1.77 0.00 0.01 0.00 0.42 0.00 0.03 0.00 0.09 0.00 0.01 0.00 126.43 0.00 126.43

Total Exhaust 473.62 0.85 6.46 1.64 3.52 1.71 0.23 12.10 0.85 0.15 0.06 31.34 0.48 0.12 0.54 0.04 485.75 47.95 533.69

Oxides of Nitrogen Emissions

Run Exhaust 25.81 0.25 0.81 6.13 0.43 11.20 0.03 38.50 0.12 0.80 0.03 0.31 0.05 1.61 0.12 0.48 27.40 59.28 86.69

Idle Exhaust 0.00 0.00 0.00 0.19 0.00 0.66 0.00 6.19 0.00 0.07 0.00 0.00 0.00 0.30 0.00 0.00 0.01 7.42 7.43

Start Exhaust 11.44 0.00 0.87 0.00 0.15 1.75 0.00 2.14 0.04 0.08 0.00 0.00 0.01 0.07 0.00 0.00 12.52 4.04 16.56

Total Exhaust 37.25 0.25 1.69 6.32 0.58 13.61 0.03 46.83 0.16 0.96 0.03 0.31 0.06 1.98 0.13 0.48 39.93 70.74 110.67

PM2.5 Emissions

Run Exhaust 0.59 0.03 0.00 0.06 0.00 0.24 0.00 0.33 0.00 0.01 0.00 0.00 0.00 0.01 0.00 0.01 0.59 0.68 1.28

Idle Exhaust 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01

Start Exhaust 0.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.09 0.00 0.09

Total Exhaust 0.68 0.03 0.00 0.06 0.00 0.24 0.00 0.33 0.00 0.01 0.00 0.00 0.00 0.01 0.00 0.01 0.68 0.69 1.37

Tire Wear 0.80 0.01 0.01 0.01 0.00 0.02 0.00 0.11 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.81 0.15 0.96

Brake Wear 6.26 0.06 0.13 0.13 0.06 0.37 0.00 0.31 0.01 0.02 0.00 0.02 0.04 0.07 0.02 0.01 6.53 0.99 7.51

Total 7.73 0.10 0.15 0.20 0.06 0.63 0.00 0.75 0.02 0.03 0.01 0.03 0.04 0.08 0.02 0.02 8.02 1.83 9.85

Fuel Consumption (1000 gallons) and SO2

Fuel 12837.60 96.89 346.45 159.74 190.68 552.56 1.55 1652.98 47.77 37.46 18.40 147.38 11.27 26.42 62.96 11.12 13516.68 2684.54 16201.22

SOx 1.20 0.01 0.03 0.02 0.02 0.06 0.00 0.17 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 1.27 0.26 1.53
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Table D-3 

2023 Annual Average On-Road Mobile Source Emissions (tons per day) in the South Coast Air Basin

 

Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Grand Total

Vehicles 9868253 96221 99257 87331 18725 92409 64 95542 5826 4159 970 5335 2712 6393 33692 12560 10029499 399950 10429450

VMT 363058006 3840479 3489837 3398648 979785 6143579 6819 11188577 235991 323909 90856 583365 107297 202054 321144 119509 368289735 25800120 394089855

Reactive Organic Gas Emissions

Run Exhaust 9.44 0.06 0.10 0.24 0.05 0.05 0.00 0.31 0.01 0.00 0.00 0.06 0.01 0.03 0.02 0.01 9.63 0.75 10.38

Idle Exhaust 0.00 0.00 0.05 0.01 0.02 0.01 0.00 0.46 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.10 0.48 0.58

Start Exhaust 13.45 0.00 0.19 0.00 0.08 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 13.74 0.00 13.74

Total Exhaust 22.89 0.06 0.34 0.25 0.15 0.06 0.00 0.76 0.04 0.01 0.00 0.06 0.04 0.03 0.02 0.01 23.48 1.23 24.71

Diurnal 3.84 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.85 0.00 3.85

Hot Soak 5.90 0.00 0.19 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.13 0.00 6.13

Running 16.06 0.00 1.26 0.00 0.16 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.01 0.00 0.01 0.00 17.55 0.00 17.55

Resting 3.42 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.42 0.00 3.42

Total 52.11 0.06 1.80 0.25 0.34 0.06 0.00 0.76 0.09 0.01 0.00 0.06 0.05 0.03 0.03 0.01 54.43 1.23 55.66

Carbon Monoxide Emissions

Run Exhaust 327.45 0.86 2.67 1.43 1.20 0.44 0.21 5.04 0.34 0.04 0.03 31.52 0.15 0.07 0.43 0.04 332.48 39.45 371.93

Idle Exhaust 0.00 0.00 0.41 0.09 0.30 0.25 0.00 6.77 0.04 0.06 0.00 0.00 0.25 0.05 0.00 0.00 0.99 7.21 8.20

Start Exhaust 118.80 0.00 2.70 0.00 1.71 0.00 0.01 0.00 0.41 0.00 0.03 0.00 0.09 0.00 0.01 0.00 123.76 0.00 123.76

Total Exhaust 446.25 0.86 5.79 1.52 3.20 0.69 0.22 11.81 0.79 0.11 0.05 31.52 0.48 0.12 0.44 0.04 457.23 46.66 503.89

Oxides of Nitrogen Emissions

Run Exhaust 22.94 0.22 0.69 5.36 0.36 6.96 0.03 27.15 0.11 0.55 0.02 0.31 0.05 1.54 0.11 0.47 24.31 42.57 66.88

Idle Exhaust 0.00 0.00 0.00 0.18 0.00 0.47 0.00 5.45 0.00 0.05 0.00 0.00 0.00 0.30 0.00 0.00 0.01 6.44 6.45

Start Exhaust 10.73 0.00 0.82 0.00 0.14 2.10 0.00 2.34 0.04 0.10 0.00 0.00 0.01 0.07 0.00 0.00 11.75 4.61 16.36

Total Exhaust 33.67 0.22 1.52 5.55 0.51 9.53 0.03 34.94 0.15 0.70 0.02 0.31 0.06 1.91 0.11 0.47 36.07 53.62 89.69

PM2.5 Emissions

Run Exhaust 0.56 0.02 0.00 0.05 0.00 0.05 0.00 0.23 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.01 0.56 0.38 0.95

Idle Exhaust 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01

Start Exhaust 0.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.09 0.00 0.09

Total Exhaust 0.64 0.02 0.00 0.05 0.00 0.05 0.00 0.23 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.01 0.65 0.39 1.04

Tire Wear 0.80 0.01 0.01 0.01 0.00 0.02 0.00 0.11 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.81 0.16 0.97

Brake Wear 6.28 0.07 0.13 0.13 0.06 0.38 0.00 0.32 0.01 0.02 0.00 0.02 0.04 0.07 0.02 0.01 6.55 1.01 7.56

Total 7.73 0.10 0.14 0.19 0.06 0.45 0.00 0.66 0.02 0.02 0.01 0.03 0.04 0.08 0.02 0.02 8.01 1.56 9.57

Fuel Consumption (1000 gallons) and SO2

Fuel 12458.29 99.15 329.18 158.46 188.60 546.27 1.57 1620.39 46.21 37.17 17.62 148.25 11.68 26.30 61.57 11.19 13114.72 2647.17 15761.90

SOx 1.17 0.01 0.03 0.02 0.02 0.06 0.00 0.16 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 1.23 0.26 1.49
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Table D-4 

2024 Annual Average On-Road Mobile Source Emissions (tons per day) in the South Coast Air Basin

 

Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Grand Total

Vehicles 9956024 101316 96729 89352 18831 96639 63 98517 5824 4310 976 5367 2862 6430 33327 12907 10114636 414838 10529474

VMT 362312808 3982207 3377600 3425943 974886 6281275 7104 11486021 231713 331728 91382 586794 111917 203278 318279 121381 367425689 26418626 393844315

Reactive Organic Gas Emissions

Run Exhaust 8.76 0.05 0.09 0.22 0.04 0.06 0.00 0.31 0.01 0.01 0.00 0.06 0.01 0.02 0.01 0.01 8.92 0.74 9.65

Idle Exhaust 0.00 0.00 0.04 0.01 0.02 0.01 0.00 0.47 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.10 0.49 0.60

Start Exhaust 12.45 0.00 0.17 0.00 0.08 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 12.73 0.00 12.73

Total Exhaust 21.21 0.05 0.30 0.23 0.14 0.06 0.00 0.78 0.04 0.01 0.00 0.06 0.04 0.03 0.01 0.01 21.75 1.23 22.98

Diurnal 3.69 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.70 0.00 3.70

Hot Soak 5.64 0.00 0.18 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.86 0.00 5.86

Running 15.60 0.00 1.18 0.00 0.16 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.01 0.00 0.01 0.00 17.00 0.00 17.00

Resting 3.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.30 0.00 3.30

Total 49.45 0.05 1.67 0.23 0.33 0.06 0.00 0.78 0.09 0.01 0.00 0.06 0.05 0.03 0.03 0.01 51.62 1.23 52.85

Carbon Monoxide Emissions

Run Exhaust 303.88 0.85 2.27 1.32 0.98 0.45 0.21 5.31 0.25 0.04 0.03 31.15 0.14 0.07 0.41 0.03 308.17 39.24 347.40

Idle Exhaust 0.00 0.00 0.40 0.09 0.30 0.26 0.00 6.99 0.04 0.07 0.00 0.00 0.26 0.05 0.00 0.00 0.99 7.45 8.44

Start Exhaust 115.35 0.00 2.57 0.00 1.64 0.00 0.01 0.00 0.40 0.00 0.03 0.00 0.09 0.00 0.01 0.00 120.10 0.00 120.10

Total Exhaust 419.23 0.85 5.24 1.41 2.92 0.71 0.22 12.30 0.68 0.10 0.05 31.15 0.49 0.12 0.42 0.03 429.27 46.68 475.95

Oxides of Nitrogen Emissions

Run Exhaust 20.42 0.19 0.60 4.71 0.31 6.42 0.03 22.76 0.10 0.46 0.02 0.31 0.05 1.46 0.10 0.41 21.62 36.72 58.34

Idle Exhaust 0.00 0.00 0.00 0.18 0.00 0.44 0.00 4.53 0.00 0.05 0.00 0.00 0.00 0.29 0.00 0.00 0.01 5.47 5.48

Start Exhaust 10.03 0.00 0.77 0.00 0.14 1.97 0.00 1.98 0.04 0.09 0.00 0.00 0.01 0.08 0.00 0.00 10.99 4.12 15.12

Total Exhaust 30.45 0.19 1.37 4.89 0.45 8.83 0.03 29.26 0.14 0.60 0.02 0.31 0.06 1.83 0.10 0.41 32.62 46.31 78.94

PM2.5 Emissions

Run Exhaust 0.53 0.02 0.00 0.05 0.00 0.05 0.00 0.20 0.00 0.01 0.00 0.00 0.00 0.01 0.00 0.02 0.54 0.35 0.88

Idle Exhaust 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01

Start Exhaust 0.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.08 0.00 0.08

Total Exhaust 0.61 0.02 0.00 0.05 0.00 0.05 0.00 0.20 0.00 0.01 0.00 0.00 0.00 0.01 0.00 0.02 0.62 0.35 0.97

Tire Wear 0.80 0.01 0.01 0.01 0.00 0.02 0.00 0.11 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.81 0.16 0.97

Brake Wear 6.27 0.07 0.12 0.13 0.06 0.39 0.00 0.33 0.01 0.02 0.00 0.02 0.04 0.07 0.02 0.01 6.53 1.03 7.56

Total 7.68 0.10 0.14 0.19 0.06 0.45 0.00 0.64 0.02 0.03 0.01 0.03 0.04 0.08 0.02 0.02 7.96 1.54 9.51

Fuel Consumption (1000 gallons) and SO2

Fuel 12008.99 100.11 314.79 157.29 184.74 550.27 1.59 1641.56 45.75 38.29 17.14 149.17 12.05 26.12 61.67 10.70 12646.72 2673.51 15320.23

SOx 1.13 0.01 0.03 0.02 0.02 0.06 0.00 0.16 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 1.19 0.26 1.44
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Table D-5 

2025 Annual Average On-Road Mobile Source Emissions (tons per day) in the South Coast Air Basin 

 

Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Grand Total

Vehicles 10044475 106006 94679 91407 18998 100846 63 101120 5822 4537 981 5398 3013 6467 33043 13231 10201073 429013 10630087

VMT 361596396 4102592 3283885 3451924 973023 6406790 7439 11778260 228042 338774 91909 590222 116477 204500 315800 123031 366612969 26996092 393609062

Reactive Organic Gas Emissions

Run Exhaust 8.19 0.05 0.07 0.21 0.03 0.06 0.00 0.31 0.01 0.00 0.00 0.06 0.01 0.02 0.01 0.01 8.33 0.72 9.05

Idle Exhaust 0.00 0.00 0.04 0.01 0.02 0.01 0.00 0.48 0.00 0.00 0.00 0.00 0.04 0.00 0.00 0.00 0.10 0.51 0.61

Start Exhaust 11.54 0.00 0.16 0.00 0.08 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 11.80 0.00 11.80

Total Exhaust 19.74 0.05 0.27 0.22 0.13 0.06 0.00 0.80 0.03 0.01 0.00 0.06 0.05 0.03 0.01 0.01 20.23 1.23 21.46

Diurnal 3.58 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.59 0.00 3.59

Hot Soak 5.42 0.00 0.17 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.62 0.00 5.62

Running 15.21 0.00 1.11 0.00 0.15 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.01 0.00 0.01 0.00 16.53 0.00 16.53

Resting 3.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.21 0.00 3.21

Total 47.13 0.05 1.56 0.22 0.31 0.06 0.00 0.80 0.09 0.01 0.00 0.06 0.05 0.03 0.02 0.01 49.18 1.23 50.41

Carbon Monoxide Emissions

Run Exhaust 284.72 0.85 1.94 1.22 0.81 0.46 0.21 5.56 0.26 0.04 0.02 30.95 0.13 0.07 0.31 0.04 288.42 39.19 327.61

Idle Exhaust 0.00 0.00 0.39 0.09 0.30 0.27 0.00 7.17 0.04 0.07 0.00 0.00 0.27 0.05 0.00 0.00 1.00 7.65 8.65

Start Exhaust 111.64 0.00 2.46 0.00 1.58 0.00 0.01 0.00 0.39 0.00 0.03 0.00 0.10 0.00 0.01 0.00 116.22 0.00 116.22

Total Exhaust 396.36 0.85 4.79 1.31 2.70 0.73 0.22 12.74 0.69 0.11 0.05 30.95 0.50 0.12 0.32 0.04 405.64 46.85 452.48

Oxides of Nitrogen Emissions

Run Exhaust 18.40 0.17 0.52 4.12 0.26 5.93 0.03 18.23 0.09 0.47 0.02 0.31 0.05 1.38 0.09 0.45 19.45 31.05 50.51

Idle Exhaust 0.00 0.00 0.00 0.17 0.00 0.41 0.00 3.48 0.00 0.04 0.00 0.00 0.00 0.28 0.00 0.00 0.01 4.38 4.39

Start Exhaust 9.39 0.00 0.73 0.00 0.14 1.86 0.00 1.60 0.04 0.09 0.00 0.00 0.01 0.09 0.00 0.00 10.31 3.64 13.95

Total Exhaust 27.79 0.17 1.25 4.29 0.41 8.20 0.03 23.31 0.13 0.59 0.02 0.31 0.06 1.74 0.09 0.45 29.77 39.07 68.84

PM2.5 Emissions

Run Exhaust 0.51 0.02 0.00 0.05 0.00 0.04 0.00 0.16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.51 0.28 0.79

Idle Exhaust 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Start Exhaust 0.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.08 0.00 0.08

Total Exhaust 0.59 0.02 0.00 0.05 0.00 0.04 0.00 0.16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.59 0.29 0.88

Tire Wear 0.80 0.01 0.01 0.01 0.00 0.02 0.00 0.11 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.81 0.16 0.97

Brake Wear 6.26 0.07 0.12 0.13 0.06 0.39 0.00 0.34 0.01 0.02 0.00 0.02 0.04 0.07 0.02 0.01 6.52 1.05 7.57

Total 7.64 0.10 0.13 0.19 0.06 0.45 0.00 0.61 0.01 0.02 0.01 0.03 0.04 0.08 0.02 0.02 7.92 1.50 9.42

Fuel Consumption (1000 gallons) and SO2

Fuel 11559.61 100.24 301.58 155.90 181.27 551.70 1.63 1654.94 43.27 37.70 16.68 150.08 12.42 25.94 58.66 11.24 12175.12 2687.74 14862.85

SOx 1.08 0.01 0.03 0.02 0.02 0.06 0.00 0.17 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 1.14 0.26 1.40
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Table D-6 

2026 Annual Average On-Road Mobile Source Emissions (tons per day) in the South Coast Air Basin

 

Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Grand Total

Vehicles 10210137 111020 92322 92773 19057 104114 63 102777 5826 4742 987 5429 3163 6505 32760 13541 10364314 440901 10805216

VMT 362742033 4227770 3183271 3453071 965873 6485069 7735 12003308 225084 345782 92435 593650 121040 205751 313616 124597 367651087 27438998 395090085

Reactive Organic Gas Emissions

Run Exhaust 7.80 0.05 0.06 0.20 0.03 0.06 0.00 0.31 0.01 0.00 0.00 0.06 0.01 0.02 0.01 0.01 7.91 0.71 8.62

Idle Exhaust 0.00 0.00 0.04 0.01 0.02 0.01 0.00 0.49 0.00 0.00 0.00 0.00 0.04 0.00 0.00 0.00 0.10 0.51 0.62

Start Exhaust 10.83 0.00 0.14 0.00 0.07 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 11.07 0.00 11.07

Total Exhaust 18.63 0.05 0.24 0.21 0.12 0.06 0.00 0.80 0.03 0.01 0.00 0.06 0.05 0.02 0.01 0.01 19.09 1.22 20.31

Diurnal 3.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.50 0.00 3.50

Hot Soak 5.25 0.00 0.16 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.44 0.00 5.44

Running 14.94 0.00 1.05 0.00 0.15 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.01 0.00 0.00 0.00 16.19 0.00 16.19

Resting 3.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.14 0.00 3.14

Total 45.44 0.05 1.46 0.21 0.30 0.06 0.00 0.80 0.08 0.01 0.00 0.06 0.05 0.02 0.02 0.01 47.37 1.22 48.59

Carbon Monoxide Emissions

Run Exhaust 270.92 0.85 1.63 1.12 0.68 0.47 0.21 5.76 0.23 0.04 0.02 30.94 0.13 0.07 0.25 0.03 274.08 39.29 313.37

Idle Exhaust 0.00 0.00 0.38 0.09 0.30 0.27 0.00 7.28 0.04 0.07 0.00 0.00 0.28 0.05 0.00 0.00 1.00 7.77 8.77

Start Exhaust 109.18 0.00 2.35 0.00 1.52 0.00 0.01 0.00 0.38 0.00 0.03 0.00 0.10 0.00 0.01 0.00 113.59 0.00 113.59

Total Exhaust 380.11 0.85 4.36 1.22 2.51 0.74 0.22 13.04 0.65 0.12 0.05 30.94 0.51 0.12 0.26 0.03 388.67 47.06 435.73

Oxides of Nitrogen Emissions

Run Exhaust 16.90 0.15 0.45 3.57 0.23 5.73 0.03 17.09 0.08 0.45 0.02 0.31 0.05 1.30 0.08 0.44 17.81 29.06 46.87

Idle Exhaust 0.00 0.00 0.00 0.17 0.00 0.39 0.00 3.28 0.00 0.04 0.00 0.00 0.00 0.27 0.00 0.00 0.01 4.14 4.15

Start Exhaust 8.92 0.00 0.68 0.00 0.14 1.84 0.00 1.53 0.04 0.09 0.00 0.00 0.01 0.09 0.00 0.00 9.79 3.55 13.34

Total Exhaust 25.82 0.15 1.13 3.74 0.37 7.96 0.03 21.90 0.12 0.58 0.02 0.31 0.06 1.66 0.08 0.44 27.61 36.75 64.36

PM2.5 Emissions

Run Exhaust 0.49 0.02 0.00 0.04 0.00 0.04 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.49 0.27 0.76

Idle Exhaust 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Start Exhaust 0.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.08 0.00 0.08

Total Exhaust 0.56 0.02 0.00 0.05 0.00 0.04 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.57 0.28 0.85

Tire Wear 0.80 0.01 0.01 0.01 0.00 0.02 0.00 0.12 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.81 0.17 0.98

Brake Wear 6.28 0.07 0.12 0.13 0.06 0.40 0.00 0.34 0.01 0.02 0.00 0.02 0.04 0.07 0.02 0.01 6.53 1.06 7.60

Total 7.64 0.10 0.13 0.19 0.06 0.46 0.00 0.61 0.01 0.02 0.01 0.03 0.04 0.08 0.02 0.02 7.91 1.50 9.42

Fuel Consumption (1000 gallons) and SO2

Fuel 11230.89 100.80 287.96 153.38 177.20 549.76 1.65 1656.15 42.00 37.71 16.60 150.95 12.79 25.74 57.32 11.23 11826.41 2685.72 14512.14

SOx 1.05 0.01 0.03 0.02 0.02 0.06 0.00 0.17 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 1.11 0.26 1.37

School Buses Motor Homes All VehiclesLight and Medium Light Heavy Medium Heavy Heavy Heavy Other Buses Urban Buses
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Table D-7 

2027 Annual Average On-Road Mobile Source Emissions (tons per day) in the South Coast Air Basin

 

Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Grand Total

Vehicles 10339920 115175 90529 94245 19105 107378 64 104043 5827 4960 993 5461 3310 6548 32543 13834 10492292 451644 10943936

VMT 363426576 4331596 3102660 3458194 958676 6572916 8037 12243643 222523 353701 92962 597078 125447 207282 311789 126014 368248670 27890424 396139094

Reactive Organic Gas Emissions

Run Exhaust 7.44 0.05 0.05 0.18 0.02 0.06 0.00 0.31 0.01 0.00 0.00 0.06 0.01 0.02 0.01 0.01 7.54 0.69 8.23

Idle Exhaust 0.00 0.00 0.04 0.01 0.02 0.01 0.00 0.49 0.00 0.00 0.00 0.00 0.04 0.00 0.00 0.00 0.10 0.52 0.62

Start Exhaust 10.18 0.00 0.13 0.00 0.07 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.40 0.00 10.40

Total Exhaust 17.61 0.05 0.22 0.20 0.12 0.06 0.00 0.81 0.03 0.01 0.00 0.06 0.05 0.02 0.01 0.01 18.04 1.21 19.25

Diurnal 3.41 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.42 0.00 3.42

Hot Soak 5.06 0.00 0.15 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.24 0.00 5.24

Running 14.61 0.00 1.01 0.00 0.14 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.01 0.00 0.00 0.00 15.81 0.00 15.81

Resting 3.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.07 0.00 3.07

Total 43.76 0.05 1.38 0.20 0.29 0.06 0.00 0.81 0.08 0.01 0.00 0.06 0.06 0.02 0.02 0.01 45.59 1.21 46.80

Carbon Monoxide Emissions

Run Exhaust 258.79 0.85 1.40 1.04 0.57 0.47 0.22 5.93 0.20 0.05 0.03 30.09 0.12 0.07 0.21 0.03 261.53 38.52 300.05

Idle Exhaust 0.00 0.00 0.37 0.09 0.30 0.28 0.00 7.35 0.04 0.08 0.00 0.00 0.30 0.05 0.00 0.00 1.00 7.86 8.86

Start Exhaust 106.73 0.00 2.26 0.00 1.47 0.00 0.01 0.00 0.37 0.00 0.03 0.00 0.10 0.00 0.01 0.00 110.97 0.00 110.97

Total Exhaust 365.51 0.85 4.03 1.13 2.34 0.75 0.22 13.28 0.61 0.12 0.05 30.09 0.52 0.12 0.22 0.03 373.50 46.38 419.88

Oxides of Nitrogen Emissions

Run Exhaust 15.61 0.13 0.39 3.10 0.19 5.53 0.03 16.26 0.07 0.45 0.02 0.31 0.05 1.21 0.07 0.43 16.42 27.43 43.86

Idle Exhaust 0.00 0.00 0.00 0.16 0.00 0.38 0.00 3.15 0.00 0.04 0.00 0.00 0.00 0.25 0.00 0.00 0.01 3.99 4.00

Start Exhaust 8.50 0.00 0.64 0.00 0.13 1.81 0.00 1.47 0.04 0.09 0.00 0.00 0.01 0.10 0.00 0.00 9.33 3.48 12.80

Total Exhaust 24.11 0.13 1.03 3.26 0.33 7.72 0.03 20.89 0.11 0.58 0.02 0.31 0.06 1.57 0.07 0.43 25.76 34.90 60.66

PM2.5 Emissions

Run Exhaust 0.46 0.02 0.00 0.04 0.00 0.04 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.46 0.27 0.73

Idle Exhaust 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Start Exhaust 0.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.08 0.00 0.08

Total Exhaust 0.54 0.02 0.00 0.04 0.00 0.04 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.54 0.27 0.81

Tire Wear 0.80 0.01 0.01 0.01 0.00 0.02 0.00 0.12 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.81 0.17 0.98

Brake Wear 6.29 0.08 0.11 0.13 0.06 0.40 0.00 0.35 0.01 0.02 0.00 0.02 0.04 0.07 0.02 0.01 6.54 1.07 7.61

Total 7.62 0.10 0.12 0.18 0.06 0.46 0.00 0.62 0.01 0.02 0.01 0.03 0.04 0.08 0.02 0.02 7.90 1.51 9.41

Fuel Consumption (1000 gallons) and SO2

Fuel 10924.36 101.01 276.14 150.98 172.85 547.39 1.68 1655.81 40.77 37.78 16.63 151.83 13.13 25.54 55.99 11.20 11501.55 2681.55 14183.10

SOx 1.02 0.01 0.03 0.02 0.02 0.06 0.00 0.16 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 1.08 0.26 1.33
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Table D-8 

2029 Annual Average On-Road Mobile Source Emissions (tons per day) in the South Coast Air Basin

 

Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Grand Total

Vehicles 10617951 123051 87890 97285 19352 113258 67 106292 5862 5289 992 5536 3607 6664 32250 14386 10767971 471760 11239731

VMT 365460089 4511591 2976404 3471502 952655 6724920 8645 12703913 219000 365343 92942 605007 134254 211359 308858 128404 370152847 28722039 398874887

Reactive Organic Gas Emissions

Run Exhaust 6.91 0.04 0.04 0.17 0.02 0.06 0.00 0.31 0.01 0.00 0.00 0.05 0.00 0.02 0.01 0.01 6.99 0.66 7.65

Idle Exhaust 0.00 0.00 0.03 0.01 0.02 0.01 0.00 0.50 0.00 0.01 0.00 0.00 0.04 0.00 0.00 0.00 0.10 0.52 0.63

Start Exhaust 9.12 0.00 0.11 0.00 0.07 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.32 0.00 9.32

Total Exhaust 16.03 0.04 0.18 0.18 0.11 0.06 0.00 0.81 0.03 0.01 0.00 0.05 0.05 0.02 0.01 0.01 16.41 1.19 17.59

Diurnal 3.26 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.27 0.00 3.27

Hot Soak 4.73 0.00 0.13 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.90 0.00 4.90

Running 13.95 0.00 0.94 0.00 0.13 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.01 0.00 0.00 0.00 15.09 0.00 15.09

Resting 2.93 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.93 0.00 2.93

Total 40.90 0.04 1.26 0.18 0.27 0.06 0.00 0.81 0.08 0.01 0.00 0.05 0.06 0.02 0.01 0.01 42.59 1.19 43.78

Carbon Monoxide Emissions

Run Exhaust 240.85 0.85 1.01 0.89 0.40 0.47 0.22 6.21 0.16 0.05 0.02 27.06 0.11 0.06 0.13 0.03 242.90 35.62 278.52

Idle Exhaust 0.00 0.00 0.35 0.09 0.30 0.29 0.00 7.44 0.04 0.08 0.00 0.00 0.32 0.06 0.00 0.00 1.00 7.96 8.97

Start Exhaust 102.96 0.00 2.08 0.00 1.37 0.00 0.01 0.00 0.36 0.00 0.02 0.00 0.11 0.00 0.01 0.00 106.92 0.00 106.92

Total Exhaust 343.81 0.85 3.44 0.98 2.08 0.76 0.23 13.65 0.55 0.13 0.05 27.06 0.53 0.12 0.14 0.03 350.82 43.58 394.41

Oxides of Nitrogen Emissions

Run Exhaust 13.68 0.11 0.29 2.34 0.14 5.01 0.02 14.27 0.05 0.44 0.02 0.30 0.04 1.04 0.05 0.41 14.31 23.90 38.21

Idle Exhaust 0.00 0.00 0.00 0.15 0.00 0.34 0.00 2.82 0.00 0.04 0.00 0.00 0.00 0.23 0.00 0.00 0.01 3.57 3.58

Start Exhaust 7.88 0.00 0.57 0.00 0.13 1.67 0.00 1.31 0.04 0.09 0.00 0.00 0.01 0.11 0.00 0.00 8.62 3.19 11.82

Total Exhaust 21.55 0.11 0.87 2.49 0.27 7.01 0.03 18.40 0.09 0.57 0.02 0.30 0.06 1.38 0.06 0.41 22.95 30.67 53.61

PM2.5 Emissions

Run Exhaust 0.41 0.01 0.00 0.04 0.00 0.04 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.41 0.25 0.66

Idle Exhaust 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Start Exhaust 0.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.07 0.00 0.07

Total Exhaust 0.48 0.01 0.00 0.04 0.00 0.04 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.48 0.26 0.74

Tire Wear 0.80 0.01 0.01 0.01 0.00 0.02 0.00 0.12 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.82 0.18 0.99

Brake Wear 6.32 0.08 0.11 0.13 0.06 0.40 0.00 0.36 0.01 0.02 0.00 0.02 0.05 0.07 0.02 0.01 6.57 1.09 7.66

Total 7.60 0.10 0.12 0.18 0.06 0.46 0.00 0.63 0.01 0.03 0.01 0.03 0.05 0.08 0.02 0.02 7.87 1.52 9.39

Fuel Consumption (1000 gallons) and SO2

Fuel 10442.37 101.46 257.31 147.15 166.41 543.07 1.74 1650.62 38.80 37.82 16.48 153.81 13.80 25.20 53.72 11.13 10990.62 2670.25 13660.88

SOx 0.98 0.01 0.02 0.01 0.01 0.06 0.00 0.16 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 1.03 0.25 1.28
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Table D-9 

2030 Annual Average On-Road Mobile Source Emissions (tons per day) in the South Coast Air Basin

 

Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Grand Total

Vehicles 10690302 125912 87135 99081 19491 116022 69 107358 5874 5426 998 5567 3750 6735 32226 14666 10839845 480766 11320610

VMT 364300147 4558946 2934524 3488099 950937 6802882 8902 12927400 217613 370767 93469 608435 138430 213884 308048 129521 368952068 29099934 398052002

Reactive Organic Gas Emissions

Run Exhaust 6.66 0.04 0.03 0.16 0.02 0.06 0.00 0.31 0.01 0.00 0.00 0.05 0.00 0.02 0.00 0.01 6.73 0.64 7.37

Idle Exhaust 0.00 0.00 0.03 0.01 0.02 0.01 0.00 0.50 0.00 0.01 0.00 0.00 0.04 0.00 0.00 0.00 0.10 0.53 0.63

Start Exhaust 8.61 0.00 0.10 0.00 0.07 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.80 0.00 8.80

Total Exhaust 15.28 0.04 0.16 0.17 0.10 0.06 0.00 0.81 0.03 0.01 0.00 0.05 0.05 0.02 0.01 0.01 15.63 1.17 16.80

Diurnal 3.16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.17 0.00 3.17

Hot Soak 4.54 0.00 0.13 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.70 0.00 4.70

Running 13.50 0.00 0.92 0.00 0.13 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.01 0.00 0.00 0.00 14.61 0.00 14.61

Resting 2.84 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.84 0.00 2.84

Total 39.32 0.04 1.22 0.17 0.26 0.06 0.00 0.81 0.08 0.01 0.00 0.05 0.06 0.02 0.01 0.01 40.96 1.17 42.13

Carbon Monoxide Emissions

Run Exhaust 232.52 0.85 0.81 0.83 0.35 0.47 0.23 6.30 0.13 0.05 0.02 24.39 0.10 0.06 0.10 0.03 234.26 32.97 267.23

Idle Exhaust 0.00 0.00 0.34 0.09 0.30 0.29 0.00 7.47 0.04 0.09 0.00 0.00 0.33 0.06 0.00 0.00 1.00 8.00 9.00

Start Exhaust 100.98 0.00 1.99 0.00 1.32 0.00 0.01 0.00 0.35 0.00 0.02 0.00 0.11 0.00 0.01 0.00 104.78 0.00 104.78

Total Exhaust 333.49 0.85 3.14 0.92 1.97 0.76 0.23 13.77 0.52 0.13 0.04 24.39 0.54 0.12 0.11 0.03 340.04 40.97 381.01

Oxides of Nitrogen Emissions

Run Exhaust 12.86 0.10 0.25 2.03 0.13 4.78 0.02 13.62 0.05 0.44 0.02 0.28 0.04 0.95 0.05 0.40 13.42 22.59 36.00

Idle Exhaust 0.00 0.00 0.00 0.15 0.00 0.32 0.00 2.73 0.00 0.04 0.00 0.00 0.00 0.22 0.00 0.00 0.01 3.45 3.46

Start Exhaust 7.59 0.00 0.54 0.00 0.12 1.61 0.00 1.27 0.04 0.09 0.00 0.00 0.01 0.12 0.00 0.00 8.31 3.09 11.40

Total Exhaust 20.45 0.10 0.80 2.18 0.25 6.70 0.02 17.62 0.09 0.57 0.02 0.28 0.05 1.29 0.05 0.40 21.73 29.13 50.86

PM2.5 Emissions

Run Exhaust 0.38 0.01 0.00 0.04 0.00 0.04 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.38 0.25 0.63

Idle Exhaust 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Start Exhaust 0.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.07 0.00 0.07

Total Exhaust 0.45 0.01 0.00 0.04 0.00 0.04 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.45 0.25 0.71

Tire Wear 0.80 0.01 0.01 0.01 0.00 0.02 0.00 0.13 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.81 0.18 0.99

Brake Wear 6.30 0.08 0.10 0.13 0.06 0.40 0.00 0.36 0.01 0.02 0.00 0.02 0.05 0.07 0.02 0.01 6.55 1.09 7.64

Total 7.55 0.10 0.11 0.18 0.06 0.46 0.00 0.64 0.01 0.03 0.01 0.03 0.05 0.08 0.02 0.02 7.81 1.52 9.34

Fuel Consumption (1000 gallons) and SO2

Fuel 10181.51 100.94 250.40 146.00 163.69 541.54 1.76 1645.86 37.97 37.92 16.42 154.67 14.11 25.06 52.85 11.10 10718.70 2663.08 13381.78

SOx 0.95 0.01 0.02 0.01 0.01 0.05 0.00 0.16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.25 1.25
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Table D-10 

2031 Annual Average On-Road Mobile Source Emissions (tons per day) in the South Coast Air Basin

 

Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Grand Total

Vehicles 10757448 128722 86474 100745 19661 118401 72 108172 5901 5534 1004 5598 3889 6810 32269 14939 10906717 488922 11395639

VMT 363152993 4597912 2896605 3501000 951019 6879809 9168 13154790 216739 375972 93996 611863 142417 216568 307602 130586 367770539 29468501 397239040

Reactive Organic Gas Emissions

Run Exhaust 6.45 0.04 0.02 0.15 0.01 0.06 0.00 0.31 0.01 0.00 0.00 0.04 0.00 0.02 0.00 0.01 6.50 0.63 7.13

Idle Exhaust 0.00 0.00 0.03 0.01 0.02 0.01 0.00 0.50 0.00 0.01 0.00 0.00 0.04 0.00 0.00 0.00 0.10 0.53 0.63

Start Exhaust 8.16 0.00 0.09 0.00 0.07 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.01 0.00 0.00 0.00 8.34 0.00 8.34

Total Exhaust 14.60 0.04 0.15 0.16 0.10 0.06 0.00 0.81 0.03 0.01 0.00 0.04 0.05 0.02 0.00 0.01 14.94 1.15 16.09

Diurnal 3.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.07 0.00 3.07

Hot Soak 4.34 0.00 0.12 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.49 0.00 4.49

Running 13.04 0.00 0.83 0.00 0.13 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.01 0.00 0.00 0.00 14.06 0.00 14.06

Resting 2.75 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.75 0.00 2.75

Total 37.80 0.04 1.10 0.16 0.25 0.06 0.00 0.81 0.08 0.01 0.00 0.04 0.06 0.02 0.01 0.01 39.31 1.15 40.47

Carbon Monoxide Emissions

Run Exhaust 225.09 0.85 0.63 0.77 0.30 0.46 0.23 6.38 0.12 0.05 0.02 20.34 0.09 0.05 0.09 0.03 226.56 28.92 255.48

Idle Exhaust 0.00 0.00 0.33 0.09 0.29 0.29 0.00 7.49 0.04 0.09 0.00 0.00 0.34 0.06 0.00 0.00 1.00 8.02 9.01

Start Exhaust 99.18 0.00 1.90 0.00 1.28 0.00 0.01 0.00 0.34 0.00 0.02 0.00 0.11 0.00 0.01 0.00 102.84 0.00 102.84

Total Exhaust 324.26 0.85 2.86 0.86 1.87 0.75 0.24 13.87 0.49 0.14 0.04 20.34 0.53 0.12 0.10 0.03 330.39 36.94 367.33

Oxides of Nitrogen Emissions

Run Exhaust 12.14 0.09 0.22 1.76 0.11 4.55 0.02 13.06 0.04 0.43 0.02 0.23 0.04 0.86 0.05 0.40 12.64 21.39 34.02

Idle Exhaust 0.00 0.00 0.00 0.14 0.00 0.30 0.00 2.67 0.00 0.04 0.00 0.00 0.00 0.20 0.00 0.00 0.01 3.35 3.36

Start Exhaust 7.35 0.00 0.52 0.00 0.12 1.54 0.00 1.23 0.04 0.09 0.00 0.00 0.01 0.13 0.00 0.00 8.03 2.99 11.02

Total Exhaust 19.49 0.09 0.74 1.90 0.23 6.39 0.02 16.96 0.08 0.57 0.02 0.23 0.05 1.19 0.05 0.40 20.68 27.72 48.41

PM2.5 Emissions

Run Exhaust 0.35 0.01 0.00 0.03 0.00 0.04 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.36 0.25 0.61

Idle Exhaust 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Start Exhaust 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.00 0.06

Total Exhaust 0.42 0.01 0.00 0.04 0.00 0.04 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.42 0.25 0.68

Tire Wear 0.80 0.01 0.01 0.01 0.00 0.02 0.00 0.13 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.81 0.18 0.99

Brake Wear 6.28 0.08 0.10 0.13 0.05 0.40 0.00 0.37 0.01 0.02 0.00 0.02 0.05 0.07 0.02 0.01 6.52 1.09 7.62

Total 7.50 0.10 0.11 0.17 0.06 0.46 0.00 0.65 0.01 0.03 0.00 0.02 0.05 0.08 0.02 0.02 7.76 1.53 9.28

Fuel Consumption (1000 gallons) and SO2

Fuel 9951.03 100.47 244.37 144.90 161.64 541.05 1.79 1643.12 37.26 38.02 16.10 155.58 14.39 24.93 52.05 11.08 10478.65 2659.16 13137.81

SOx 0.93 0.01 0.02 0.01 0.01 0.05 0.00 0.16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.98 0.24 1.22

School Buses Motor Homes All VehiclesLight and Medium Light Heavy Medium Heavy Heavy Heavy Other Buses Urban Buses
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Table D-11 

2032 Annual Average On-Road Mobile Source Emissions (tons per day) in the South Coast Air Basin

 

Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Grand Total

Vehicles 10894923 132040 86250 102702 19853 120392 75 108691 5931 5631 1009 5630 4022 6883 32375 15212 11044437 497181 11541618

VMT 364511578 4659935 2872304 3523631 952485 6961711 9399 13375612 216080 381175 94522 615291 146208 219168 307530 131618 369110106 29868142 398978248

Reactive Organic Gas Emissions

Run Exhaust 6.30 0.04 0.02 0.15 0.01 0.06 0.00 0.31 0.00 0.00 0.00 0.04 0.00 0.01 0.00 0.01 6.35 0.61 6.96

Idle Exhaust 0.00 0.00 0.03 0.01 0.02 0.01 0.00 0.50 0.00 0.01 0.00 0.00 0.05 0.00 0.00 0.00 0.10 0.53 0.63

Start Exhaust 7.80 0.00 0.09 0.00 0.06 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.01 0.00 0.00 0.00 7.98 0.00 7.98

Total Exhaust 14.10 0.04 0.13 0.16 0.10 0.06 0.00 0.81 0.03 0.01 0.00 0.04 0.05 0.02 0.00 0.01 14.43 1.14 15.57

Diurnal 2.99 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.00 0.00 3.00

Hot Soak 4.19 0.00 0.11 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.33 0.00 4.33

Running 12.70 0.00 0.76 0.00 0.12 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.01 0.00 0.00 0.00 13.64 0.00 13.64

Resting 2.68 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.69 0.00 2.69

Total 36.67 0.04 1.01 0.16 0.25 0.06 0.00 0.81 0.08 0.01 0.00 0.04 0.06 0.02 0.01 0.01 38.08 1.14 39.22

Carbon Monoxide Emissions

Run Exhaust 220.32 0.85 0.50 0.72 0.26 0.45 0.23 6.43 0.11 0.05 0.02 19.46 0.08 0.05 0.08 0.03 221.59 28.04 249.63

Idle Exhaust 0.00 0.00 0.32 0.09 0.29 0.28 0.00 7.49 0.04 0.09 0.00 0.00 0.34 0.07 0.00 0.00 0.99 8.02 9.01

Start Exhaust 98.22 0.00 1.83 0.00 1.24 0.00 0.01 0.00 0.33 0.00 0.02 0.00 0.11 0.00 0.01 0.00 101.76 0.00 101.76

Total Exhaust 318.54 0.85 2.65 0.81 1.79 0.74 0.24 13.93 0.47 0.14 0.03 19.46 0.53 0.12 0.09 0.03 324.34 36.06 360.40

Oxides of Nitrogen Emissions

Run Exhaust 11.63 0.09 0.19 1.54 0.10 4.33 0.02 12.55 0.04 0.43 0.01 0.21 0.04 0.78 0.04 0.39 12.07 20.30 32.37

Idle Exhaust 0.00 0.00 0.00 0.14 0.00 0.28 0.00 2.61 0.00 0.04 0.00 0.00 0.00 0.19 0.00 0.00 0.01 3.25 3.26

Start Exhaust 7.20 0.00 0.49 0.00 0.11 1.47 0.00 1.19 0.04 0.09 0.00 0.00 0.01 0.13 0.00 0.00 7.86 2.88 10.74

Total Exhaust 18.83 0.09 0.69 1.67 0.21 6.08 0.02 16.34 0.07 0.56 0.02 0.21 0.05 1.10 0.05 0.39 19.94 26.43 46.37

PM2.5 Emissions

Run Exhaust 0.34 0.01 0.00 0.03 0.00 0.04 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.34 0.24 0.58

Idle Exhaust 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Start Exhaust 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.00 0.06

Total Exhaust 0.40 0.01 0.00 0.04 0.00 0.04 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.40 0.25 0.65

Tire Wear 0.80 0.01 0.01 0.01 0.00 0.02 0.00 0.13 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.81 0.18 1.00

Brake Wear 6.31 0.08 0.10 0.12 0.05 0.40 0.00 0.37 0.01 0.02 0.00 0.02 0.05 0.07 0.02 0.01 6.55 1.10 7.64

Total 7.50 0.10 0.11 0.17 0.06 0.46 0.00 0.65 0.01 0.03 0.00 0.02 0.05 0.08 0.02 0.02 7.76 1.53 9.29

Fuel Consumption (1000 gallons) and SO2

Fuel 9810.50 100.55 239.69 144.36 159.85 540.96 1.81 1639.29 36.69 38.17 16.16 156.45 14.66 24.79 51.46 11.06 10330.82 2655.62 12986.44

SOx 0.92 0.01 0.02 0.01 0.01 0.05 0.00 0.16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.96 0.24 1.20

School Buses Motor Homes All VehiclesLight and Medium Light Heavy Medium Heavy Heavy Heavy Other Buses Urban Buses
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Table D-12 

2033 Annual Average On-Road Mobile Source Emissions (tons per day) in the South Coast Air Basin

 

Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Grand Total

Vehicles 11011919 135026 86381 104947 20065 122200 77 109271 5966 5710 1015 5661 4141 6956 32555 15474 11162119 505245 11667364

VMT 365289646 4708135 2860791 3556625 955624 7053659 9621 13616064 215692 386277 95049 618719 149465 221729 307882 132595 369883770 30293803 400177574

Reactive Organic Gas Emissions

Run Exhaust 6.17 0.04 0.02 0.14 0.01 0.05 0.00 0.31 0.00 0.00 0.00 0.04 0.00 0.01 0.00 0.01 6.21 0.60 6.81

Idle Exhaust 0.00 0.00 0.03 0.01 0.02 0.01 0.00 0.50 0.00 0.01 0.00 0.00 0.05 0.00 0.00 0.00 0.10 0.53 0.63

Start Exhaust 7.48 0.00 0.08 0.00 0.06 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.01 0.00 0.00 0.00 7.64 0.00 7.64

Total Exhaust 13.64 0.04 0.13 0.15 0.10 0.06 0.00 0.81 0.03 0.01 0.00 0.04 0.05 0.01 0.00 0.01 13.95 1.13 15.09

Diurnal 2.92 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.93 0.00 2.93

Hot Soak 4.03 0.00 0.10 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.16 0.00 4.16

Running 12.36 0.00 0.67 0.00 0.12 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.01 0.00 0.00 0.00 13.22 0.00 13.22

Resting 2.61 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.62 0.00 2.62

Total 35.58 0.04 0.91 0.15 0.24 0.06 0.00 0.81 0.08 0.01 0.00 0.04 0.07 0.01 0.01 0.01 36.88 1.13 38.01

Carbon Monoxide Emissions

Run Exhaust 215.86 0.85 0.45 0.68 0.24 0.45 0.23 6.47 0.10 0.05 0.02 18.50 0.06 0.05 0.08 0.03 217.03 27.07 244.10

Idle Exhaust 0.00 0.00 0.32 0.09 0.28 0.28 0.00 7.51 0.04 0.09 0.00 0.00 0.35 0.07 0.00 0.00 0.98 8.04 9.02

Start Exhaust 97.24 0.00 1.77 0.00 1.20 0.00 0.01 0.00 0.33 0.00 0.02 0.00 0.11 0.00 0.01 0.00 100.68 0.00 100.68

Total Exhaust 313.10 0.85 2.54 0.77 1.72 0.73 0.24 13.99 0.46 0.14 0.03 18.50 0.51 0.11 0.08 0.03 318.69 35.11 353.80

Oxides of Nitrogen Emissions

Run Exhaust 11.18 0.08 0.17 1.34 0.09 4.12 0.02 12.11 0.04 0.42 0.01 0.19 0.03 0.70 0.04 0.38 11.59 19.34 30.93

Idle Exhaust 0.00 0.00 0.00 0.13 0.00 0.27 0.00 2.56 0.00 0.04 0.00 0.00 0.00 0.17 0.00 0.00 0.01 3.17 3.18

Start Exhaust 7.07 0.00 0.47 0.00 0.11 1.40 0.00 1.15 0.03 0.09 0.00 0.00 0.01 0.14 0.00 0.00 7.70 2.78 10.48

Total Exhaust 18.25 0.08 0.65 1.48 0.20 5.78 0.02 15.82 0.07 0.55 0.02 0.19 0.04 1.01 0.04 0.38 19.30 25.29 44.59

PM2.5 Emissions

Run Exhaust 0.32 0.01 0.00 0.03 0.00 0.04 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.32 0.24 0.56

Idle Exhaust 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Start Exhaust 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.00 0.06

Total Exhaust 0.37 0.01 0.00 0.03 0.00 0.04 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.38 0.24 0.62

Tire Wear 0.80 0.01 0.01 0.01 0.00 0.02 0.00 0.13 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.82 0.19 1.00

Brake Wear 6.32 0.08 0.10 0.12 0.05 0.40 0.00 0.37 0.01 0.02 0.00 0.02 0.05 0.07 0.02 0.01 6.56 1.10 7.66

Total 7.50 0.10 0.11 0.17 0.06 0.46 0.00 0.66 0.01 0.03 0.00 0.02 0.05 0.08 0.02 0.02 7.75 1.53 9.28

Fuel Consumption (1000 gallons) and SO2

Fuel 9675.35 100.47 236.36 144.37 158.52 542.29 1.83 1639.63 36.21 38.31 16.19 157.32 14.86 24.64 51.00 11.04 10190.33 2658.08 12848.41

SOx 0.91 0.01 0.02 0.01 0.01 0.05 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.95 0.24 1.18

School Buses Motor Homes All VehiclesLight and Medium Light Heavy Medium Heavy Heavy Heavy Other Buses Urban Buses
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Table D-13 

2035 Annual Average On-Road Mobile Source Emissions (tons per day) in the South Coast Air Basin

 

Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Grand Total

Vehicles 11232616 140300 86693 109211 20495 125801 83 110936 6041 5862 1026 5724 4370 7109 32993 15967 11384316 520909 11905225

VMT 366870498 4787919 2843256 3617428 963501 7239411 10006 14109895 215522 396366 96102 625576 155728 226922 309065 134393 371463678 31137908 402601586

Reactive Organic Gas Emissions

Run Exhaust 5.94 0.04 0.01 0.13 0.01 0.05 0.00 0.31 0.00 0.00 0.00 0.03 0.00 0.01 0.00 0.01 5.98 0.58 6.56

Idle Exhaust 0.00 0.00 0.03 0.01 0.02 0.01 0.00 0.51 0.00 0.01 0.00 0.00 0.05 0.00 0.00 0.00 0.10 0.53 0.63

Start Exhaust 6.91 0.00 0.07 0.00 0.06 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.01 0.00 0.00 0.00 7.06 0.00 7.06

Total Exhaust 12.85 0.04 0.11 0.14 0.09 0.06 0.00 0.82 0.02 0.01 0.00 0.03 0.05 0.01 0.00 0.01 13.14 1.11 14.25

Diurnal 2.78 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.78 0.00 2.78

Hot Soak 3.73 0.00 0.09 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.85 0.00 3.85

Running 11.75 0.00 0.45 0.00 0.11 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.01 0.00 0.00 0.00 12.37 0.00 12.37

Resting 2.48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.48 0.00 2.48

Total 33.59 0.04 0.65 0.14 0.23 0.06 0.00 0.82 0.08 0.01 0.00 0.03 0.07 0.01 0.01 0.01 34.63 1.11 35.74

Carbon Monoxide Emissions

Run Exhaust 208.43 0.85 0.37 0.60 0.19 0.43 0.22 6.49 0.08 0.05 0.01 14.79 0.04 0.04 0.07 0.03 209.41 23.27 232.68

Idle Exhaust 0.00 0.00 0.30 0.09 0.27 0.27 0.00 7.60 0.03 0.09 0.00 0.00 0.35 0.07 0.00 0.00 0.95 8.12 9.07

Start Exhaust 95.66 0.00 1.65 0.00 1.11 0.00 0.01 0.00 0.31 0.00 0.01 0.00 0.11 0.00 0.01 0.00 98.87 0.00 98.87

Total Exhaust 304.09 0.85 2.32 0.69 1.58 0.69 0.23 14.09 0.43 0.14 0.03 14.79 0.49 0.11 0.08 0.03 309.24 31.39 340.63

Oxides of Nitrogen Emissions

Run Exhaust 10.49 0.08 0.14 1.03 0.07 3.69 0.02 11.34 0.03 0.41 0.01 0.15 0.02 0.56 0.04 0.37 10.82 17.61 28.43

Idle Exhaust 0.00 0.00 0.00 0.13 0.00 0.24 0.00 2.51 0.00 0.03 0.00 0.00 0.00 0.14 0.00 0.00 0.01 3.04 3.05

Start Exhaust 6.90 0.00 0.44 0.00 0.10 1.26 0.00 1.09 0.03 0.09 0.00 0.00 0.01 0.14 0.00 0.00 7.48 2.58 10.06

Total Exhaust 17.38 0.08 0.58 1.15 0.18 5.18 0.02 14.93 0.06 0.53 0.01 0.15 0.03 0.84 0.04 0.37 18.31 23.23 41.54

PM2.5 Emissions

Run Exhaust 0.28 0.01 0.00 0.03 0.00 0.04 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.29 0.24 0.52

Idle Exhaust 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Start Exhaust 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.00 0.05

Total Exhaust 0.34 0.01 0.00 0.03 0.00 0.04 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.34 0.24 0.58

Tire Wear 0.81 0.01 0.01 0.01 0.00 0.02 0.00 0.14 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.82 0.19 1.01

Brake Wear 6.35 0.08 0.09 0.12 0.05 0.39 0.00 0.38 0.01 0.02 0.00 0.02 0.05 0.07 0.02 0.01 6.58 1.10 7.68

Total 7.49 0.10 0.10 0.17 0.06 0.46 0.00 0.67 0.01 0.03 0.00 0.02 0.05 0.08 0.02 0.01 7.74 1.54 9.27

Fuel Consumption (1000 gallons) and SO2

Fuel 9460.53 100.28 230.75 144.48 156.61 545.66 1.86 1645.42 35.52 38.56 15.89 159.06 15.24 24.39 50.32 11.01 9966.72 2668.87 12635.60

SOx 0.89 0.01 0.02 0.01 0.01 0.05 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.93 0.23 1.15

School Buses Motor Homes All VehiclesLight and Medium Light Heavy Medium Heavy Heavy Heavy Other Buses Urban Buses
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Table D-14 

2036 Annual Average On-Road Mobile Source Emissions (tons per day) in the South Coast Air Basin

 

Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Grand Total

Vehicles 11351674 142797 87146 111361 20709 127732 86 112080 6081 5936 1032 5755 4465 7192 33271 16202 11504462 529056 12033518

VMT 368147993 4827093 2842082 3648909 967441 7340030 10165 14376700 215684 401480 96629 629004 158214 229634 309990 135251 372748199 31588100 404336299

Reactive Organic Gas Emissions

Run Exhaust 5.86 0.04 0.01 0.13 0.01 0.05 0.00 0.31 0.00 0.00 0.00 0.03 0.00 0.01 0.00 0.01 5.89 0.57 6.46

Idle Exhaust 0.00 0.00 0.03 0.01 0.02 0.01 0.00 0.51 0.00 0.01 0.00 0.00 0.05 0.00 0.00 0.00 0.10 0.54 0.64

Start Exhaust 6.68 0.00 0.07 0.00 0.06 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.01 0.00 0.00 0.00 6.83 0.00 6.83

Total Exhaust 12.54 0.04 0.11 0.14 0.09 0.06 0.00 0.82 0.02 0.01 0.00 0.03 0.05 0.01 0.00 0.01 12.82 1.11 13.93

Diurnal 2.71 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.72 0.00 2.72

Hot Soak 3.60 0.00 0.08 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.71 0.00 3.71

Running 11.51 0.00 0.43 0.00 0.11 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.01 0.00 0.00 0.00 12.10 0.00 12.10

Resting 2.42 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.42 0.00 2.42

Total 32.78 0.04 0.62 0.14 0.22 0.06 0.00 0.82 0.07 0.01 0.00 0.03 0.07 0.01 0.01 0.01 33.78 1.11 34.89

Carbon Monoxide Emissions

Run Exhaust 205.73 0.85 0.33 0.57 0.18 0.42 0.22 6.48 0.08 0.05 0.01 13.17 0.03 0.04 0.07 0.03 206.65 21.61 228.25

Idle Exhaust 0.00 0.00 0.29 0.09 0.26 0.26 0.00 7.66 0.03 0.09 0.00 0.00 0.35 0.07 0.00 0.00 0.93 8.17 9.10

Start Exhaust 95.17 0.00 1.59 0.00 1.07 0.00 0.01 0.00 0.30 0.00 0.01 0.00 0.11 0.00 0.01 0.00 98.27 0.00 98.27

Total Exhaust 300.90 0.85 2.21 0.66 1.51 0.68 0.22 14.14 0.42 0.14 0.02 13.17 0.49 0.11 0.07 0.03 305.85 29.78 335.62

Oxides of Nitrogen Emissions

Run Exhaust 10.23 0.07 0.13 0.89 0.07 3.49 0.02 11.08 0.03 0.40 0.01 0.14 0.02 0.50 0.04 0.36 10.54 16.94 27.49

Idle Exhaust 0.00 0.00 0.00 0.12 0.00 0.22 0.00 2.49 0.00 0.03 0.00 0.00 0.00 0.13 0.00 0.00 0.01 3.00 3.00

Start Exhaust 6.85 0.00 0.42 0.00 0.10 1.20 0.00 1.06 0.03 0.09 0.00 0.00 0.01 0.14 0.00 0.00 7.41 2.49 9.90

Total Exhaust 17.09 0.07 0.55 1.02 0.17 4.91 0.02 14.64 0.06 0.52 0.01 0.14 0.03 0.77 0.04 0.36 17.96 22.43 40.39

PM2.5 Emissions

Run Exhaust 0.27 0.01 0.00 0.03 0.00 0.04 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.27 0.23 0.51

Idle Exhaust 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Start Exhaust 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.00 0.05

Total Exhaust 0.32 0.01 0.00 0.03 0.00 0.04 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.32 0.24 0.56

Tire Wear 0.81 0.01 0.01 0.01 0.00 0.02 0.00 0.14 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.82 0.20 1.02

Brake Wear 6.37 0.08 0.09 0.12 0.05 0.39 0.00 0.39 0.01 0.02 0.00 0.01 0.05 0.07 0.02 0.01 6.60 1.11 7.70

Total 7.50 0.10 0.10 0.16 0.05 0.45 0.00 0.68 0.01 0.03 0.00 0.02 0.05 0.08 0.02 0.01 7.74 1.54 9.28

Fuel Consumption (1000 gallons) and SO2

Fuel 9390.49 100.33 228.94 144.73 155.92 548.78 1.87 1653.15 35.27 38.71 15.96 159.94 15.36 24.30 50.10 11.00 9893.92 2680.94 12574.86

SOx 0.88 0.01 0.02 0.01 0.01 0.05 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.92 0.22 1.14
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Table D-15 

2037 Annual Average On-Road Mobile Source Emissions (tons per day) in the South Coast Air Basin

 

Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Grand Total

Vehicles 11469713 145129 87670 113399 20925 129618 88 113315 6132 6009 1037 5786 4543 7284 33578 16424 11623686 536965 12160651

VMT 369434943 4862470 2843044 3678440 971785 7441627 10310 14648586 215998 406517 97156 632432 160091 232554 311060 136058 374044388 32038683 406083071

Reactive Organic Gas Emissions

Run Exhaust 5.80 0.04 0.01 0.12 0.01 0.05 0.00 0.31 0.00 0.00 0.00 0.02 0.00 0.01 0.00 0.01 5.83 0.56 6.39

Idle Exhaust 0.00 0.00 0.03 0.01 0.02 0.01 0.00 0.52 0.00 0.01 0.00 0.00 0.05 0.00 0.00 0.00 0.10 0.54 0.64

Start Exhaust 6.48 0.00 0.06 0.00 0.06 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.01 0.00 0.00 0.00 6.63 0.00 6.63

Total Exhaust 12.28 0.04 0.10 0.14 0.09 0.06 0.00 0.83 0.02 0.01 0.00 0.02 0.06 0.01 0.00 0.01 12.56 1.10 13.66

Diurnal 2.66 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.66 0.00 2.66

Hot Soak 3.49 0.00 0.08 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.60 0.00 3.60

Running 11.30 0.00 0.41 0.00 0.11 0.00 0.00 0.00 0.04 0.00 0.00 0.00 0.01 0.00 0.00 0.00 11.87 0.00 11.87

Resting 2.37 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.38 0.00 2.38

Total 32.10 0.04 0.60 0.14 0.22 0.06 0.00 0.83 0.07 0.01 0.00 0.02 0.07 0.01 0.01 0.01 33.06 1.10 34.17

Carbon Monoxide Emissions

Run Exhaust 203.72 0.85 0.30 0.54 0.16 0.41 0.21 6.46 0.07 0.05 0.01 10.43 0.03 0.04 0.06 0.03 204.58 18.80 223.38

Idle Exhaust 0.00 0.00 0.28 0.09 0.26 0.26 0.00 7.73 0.03 0.09 0.00 0.00 0.35 0.07 0.00 0.00 0.92 8.23 9.15

Start Exhaust 94.80 0.00 1.53 0.00 1.03 0.00 0.01 0.00 0.30 0.00 0.01 0.00 0.11 0.00 0.01 0.00 97.79 0.00 97.79

Total Exhaust 298.52 0.85 2.12 0.62 1.45 0.66 0.22 14.19 0.40 0.14 0.02 10.43 0.49 0.11 0.07 0.03 303.28 27.03 330.32

Oxides of Nitrogen Emissions

Run Exhaust 10.03 0.07 0.12 0.77 0.06 3.31 0.02 10.87 0.03 0.39 0.01 0.11 0.02 0.45 0.04 0.36 10.32 16.33 26.65

Idle Exhaust 0.00 0.00 0.00 0.12 0.00 0.21 0.00 2.49 0.00 0.03 0.00 0.00 0.00 0.12 0.00 0.00 0.01 2.96 2.97

Start Exhaust 6.83 0.00 0.40 0.00 0.09 1.14 0.00 1.04 0.03 0.09 0.00 0.00 0.01 0.14 0.00 0.00 7.37 2.41 9.78

Total Exhaust 16.87 0.07 0.52 0.89 0.16 4.66 0.02 14.40 0.06 0.51 0.01 0.11 0.03 0.71 0.04 0.36 17.70 21.71 39.40

PM2.5 Emissions

Run Exhaust 0.26 0.01 0.00 0.03 0.00 0.04 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.26 0.23 0.49

Idle Exhaust 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Start Exhaust 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.00 0.05

Total Exhaust 0.31 0.01 0.00 0.03 0.00 0.04 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.31 0.23 0.55

Tire Wear 0.81 0.01 0.01 0.01 0.00 0.02 0.00 0.14 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.82 0.20 1.02

Brake Wear 6.39 0.08 0.09 0.12 0.05 0.39 0.00 0.39 0.01 0.03 0.00 0.01 0.05 0.07 0.02 0.01 6.62 1.11 7.73

Total 7.51 0.10 0.10 0.16 0.05 0.45 0.00 0.69 0.01 0.03 0.00 0.02 0.05 0.08 0.02 0.01 7.75 1.54 9.30

Fuel Consumption (1000 gallons) and SO2

Fuel 9336.64 100.37 227.41 144.97 155.40 551.36 1.88 1661.23 35.08 38.88 15.99 160.81 15.41 24.25 49.94 11.00 9837.76 2692.87 12530.63

SOx 0.88 0.01 0.02 0.01 0.01 0.04 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.91 0.22 1.13
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Table D-16 

2018 Summer Planning On-Road Mobile Source Emissions (tons per day) in the South Coast Air Basin

 

Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Grand Total

Vehicles 9183366 62527 121728 77994 18071 84532 96 80816 5900 3917 938 5181 1986 6194 36134 10685 9368219 331848 9700067

VMT 359541558 2687439 4508688 3216042 995410 5220413 6459 9483401 269275 283265 88274 566560 84525 196134 340431 108747 365834618 21762001 387596619

Reactive Organic Gas Emissions

Run Exhaust 16.18 0.07 0.27 0.34 0.13 1.12 0.01 1.91 0.03 0.10 0.00 0.24 0.01 0.03 0.04 0.01 16.67 3.82 20.49

Idle Exhaust 0.00 0.00 0.06 0.01 0.02 0.01 0.00 0.41 0.00 0.01 0.00 0.00 0.02 0.00 0.00 0.00 0.11 0.44 0.55

Start Exhaust 17.41 0.00 0.31 0.00 0.10 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 17.84 0.00 17.84

Total Exhaust 33.58 0.07 0.64 0.35 0.25 1.14 0.01 2.32 0.06 0.10 0.00 0.24 0.04 0.03 0.04 0.01 34.62 4.26 38.88

Diurnal 7.71 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 7.74 0.00 7.74

Hot Soak 7.94 0.00 0.31 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.30 0.00 8.30

Running 17.94 0.00 1.90 0.00 0.20 0.00 0.00 0.00 0.04 0.00 0.00 0.00 0.01 0.00 0.01 0.00 20.10 0.00 20.10

Resting 6.18 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.19 0.00 6.19

Total 73.36 0.07 2.87 0.35 0.50 1.14 0.01 2.32 0.10 0.10 0.01 0.24 0.04 0.03 0.07 0.01 76.96 4.26 81.22

Carbon Monoxide Emissions

Run Exhaust 569.50 0.78 6.92 2.22 3.40 3.92 0.38 8.82 0.74 0.32 0.03 24.37 0.23 0.08 1.29 0.04 582.48 40.56 623.04

Idle Exhaust 0.00 0.00 0.50 0.08 0.21 0.19 0.00 4.05 0.04 0.05 0.00 0.00 0.18 0.03 0.00 0.00 0.92 4.40 5.33

Start Exhaust 112.20 0.00 3.66 0.00 2.00 0.00 0.01 0.00 0.44 0.00 0.02 0.00 0.06 0.00 0.01 0.00 118.41 0.00 118.41

Total Exhaust 681.70 0.78 11.08 2.30 5.61 4.11 0.39 12.86 1.22 0.37 0.05 24.37 0.47 0.12 1.30 0.04 701.82 44.96 746.78

Oxides of Nitrogen Emissions

Run Exhaust 39.66 0.36 1.35 9.92 0.74 21.10 0.04 51.67 0.18 1.57 0.02 1.99 0.05 1.76 0.19 0.52 42.24 88.89 131.12

Idle Exhaust 0.00 0.00 0.01 0.21 0.00 0.96 0.00 5.55 0.00 0.13 0.00 0.00 0.00 0.33 0.00 0.00 0.01 7.18 7.19

Start Exhaust 14.02 0.00 1.10 0.00 0.15 0.94 0.00 1.19 0.04 0.05 0.00 0.00 0.00 0.05 0.00 0.00 15.32 2.22 17.54

Total Exhaust 53.67 0.36 2.45 10.13 0.89 22.99 0.05 58.41 0.23 1.75 0.03 1.99 0.05 2.14 0.19 0.52 57.56 98.29 155.85

PM2.5 Emissions

Run Exhaust 0.68 0.04 0.01 0.07 0.00 0.73 0.00 0.96 0.00 0.05 0.00 0.00 0.00 0.01 0.00 0.01 0.69 1.87 2.56

Idle Exhaust 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.02

Start Exhaust 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.00 0.10

Total Exhaust 0.78 0.04 0.01 0.08 0.00 0.73 0.00 0.97 0.00 0.05 0.00 0.00 0.00 0.01 0.00 0.01 0.79 1.90 2.68

Tire Wear 0.79 0.01 0.01 0.01 0.00 0.02 0.00 0.09 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.81 0.13 0.94

Brake Wear 6.22 0.05 0.17 0.12 0.06 0.32 0.00 0.27 0.02 0.02 0.00 0.02 0.03 0.07 0.02 0.01 6.52 0.87 7.40

Total 7.79 0.09 0.18 0.21 0.07 1.07 0.00 1.34 0.02 0.06 0.01 0.03 0.03 0.08 0.02 0.02 8.12 2.90 11.02

Fuel Consumption (1000 gallons) and SO2

Fuel 15039.23 78.89 445.05 161.20 201.95 525.75 1.70 1547.33 55.61 36.52 18.65 141.55 9.53 26.81 68.93 10.63 15840.66 2528.69 18369.34

SOx 1.41 0.01 0.04 0.02 0.02 0.06 0.00 0.16 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.00 1.49 0.25 1.73
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Table D-17 

2022 Summer Planning On-Road Mobile Source Emissions (tons per day) in the South Coast Air Basin

 

Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Grand Total

Vehicles 9721203 90057 102437 85456 18496 92732 66 93054 5832 4150 964 5304 2563 6354 34091 12199 9885652 389306 10274957

VMT 361694286 3654388 3629105 3374702 978029 5968837 6548 10837663 240795 316404 90329 579937 102708 200786 324253 117488 367066052 25050207 392116260

Reactive Organic Gas Emissions

Run Exhaust 10.45 0.06 0.13 0.25 0.06 0.35 0.00 0.82 0.02 0.02 0.00 0.06 0.01 0.03 0.02 0.01 10.68 1.59 12.27

Idle Exhaust 0.00 0.00 0.05 0.01 0.02 0.01 0.00 0.47 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.10 0.49 0.60

Start Exhaust 12.81 0.00 0.20 0.00 0.08 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 13.11 0.00 13.11

Total Exhaust 23.26 0.06 0.37 0.26 0.16 0.35 0.00 1.28 0.04 0.03 0.00 0.06 0.04 0.03 0.02 0.01 23.90 2.08 25.98

Diurnal 6.42 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 6.44 0.00 6.44

Hot Soak 6.50 0.00 0.22 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.76 0.00 6.76

Running 15.56 0.00 1.33 0.00 0.16 0.00 0.00 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.01 0.00 17.11 0.00 17.11

Resting 5.31 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.32 0.00 5.32

Total 57.05 0.06 1.94 0.26 0.36 0.35 0.00 1.28 0.09 0.03 0.01 0.06 0.05 0.03 0.04 0.01 59.53 2.08 61.62

Carbon Monoxide Emissions

Run Exhaust 386.65 0.85 3.25 1.55 1.48 1.47 0.23 5.96 0.40 0.09 0.03 31.34 0.16 0.08 0.54 0.04 392.74 41.38 434.12

Idle Exhaust 0.00 0.00 0.42 0.09 0.21 0.22 0.00 6.00 0.04 0.06 0.00 0.00 0.23 0.04 0.00 0.00 0.91 6.41 7.32

Start Exhaust 103.52 0.00 2.73 0.00 1.68 0.00 0.01 0.00 0.40 0.00 0.02 0.00 0.07 0.00 0.01 0.00 108.44 0.00 108.44

Total Exhaust 490.17 0.85 6.40 1.64 3.38 1.70 0.23 11.96 0.83 0.15 0.06 31.34 0.46 0.12 0.55 0.04 502.09 47.79 549.88

Oxides of Nitrogen Emissions

Run Exhaust 22.77 0.23 0.71 5.81 0.38 10.58 0.03 36.42 0.11 0.76 0.02 0.31 0.05 1.52 0.11 0.46 24.17 56.09 80.26

Idle Exhaust 0.00 0.00 0.00 0.19 0.00 0.66 0.00 6.01 0.00 0.07 0.00 0.00 0.00 0.31 0.00 0.00 0.01 7.24 7.25

Start Exhaust 10.62 0.00 0.84 0.00 0.14 1.75 0.00 2.14 0.04 0.08 0.00 0.00 0.01 0.07 0.00 0.00 11.65 4.04 15.69

Total Exhaust 33.39 0.23 1.56 6.00 0.52 12.99 0.03 44.57 0.15 0.91 0.03 0.31 0.05 1.90 0.11 0.46 35.83 67.37 103.20

PM2.5 Emissions

Run Exhaust 0.59 0.03 0.00 0.06 0.00 0.24 0.00 0.33 0.00 0.01 0.00 0.00 0.00 0.01 0.00 0.01 0.59 0.68 1.28

Idle Exhaust 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01

Start Exhaust 0.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.09 0.00 0.09

Total Exhaust 0.68 0.03 0.00 0.06 0.00 0.24 0.00 0.33 0.00 0.01 0.00 0.00 0.00 0.01 0.00 0.01 0.68 0.69 1.37

Tire Wear 0.80 0.01 0.01 0.01 0.00 0.02 0.00 0.11 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.81 0.15 0.96

Brake Wear 6.26 0.06 0.13 0.13 0.06 0.37 0.00 0.31 0.01 0.02 0.00 0.02 0.04 0.07 0.02 0.01 6.53 0.99 7.51

Total 7.73 0.10 0.15 0.20 0.06 0.63 0.00 0.75 0.02 0.03 0.01 0.03 0.04 0.08 0.02 0.02 8.02 1.83 9.85

Fuel Consumption (1000 gallons) and SO2

Fuel 13406.08 96.89 346.44 159.74 190.72 552.62 1.55 1652.65 47.77 37.46 18.40 147.38 11.26 26.49 62.96 11.12 14085.19 2684.34 16769.53

SOx 1.26 0.01 0.03 0.02 0.02 0.06 0.00 0.17 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 1.32 0.26 1.58
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Table D-18 

2023 Summer Planning On-Road Mobile Source Emissions (tons per day) in the South Coast Air Basin

 

Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Grand Total

Vehicles 9868253 96221 99257 87331 18725 92409 64 95542 5826 4159 970 5335 2712 6393 33692 12560 10029499 399950 10429450

VMT 363058006 3840479 3489837 3398648 979785 6143579 6819 11188577 235991 323909 90856 583365 107297 202054 321144 119509 368289735 25800120 394089855

Reactive Organic Gas Emissions

Run Exhaust 9.67 0.06 0.10 0.24 0.05 0.05 0.00 0.31 0.01 0.00 0.00 0.06 0.01 0.03 0.02 0.01 9.87 0.75 10.62

Idle Exhaust 0.00 0.00 0.05 0.01 0.02 0.01 0.00 0.48 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.10 0.51 0.61

Start Exhaust 11.93 0.00 0.18 0.00 0.08 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 12.21 0.00 12.21

Total Exhaust 21.60 0.06 0.33 0.25 0.14 0.06 0.00 0.79 0.04 0.01 0.00 0.06 0.04 0.03 0.02 0.01 22.17 1.26 23.43

Diurnal 6.20 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 6.21 0.00 6.21

Hot Soak 6.24 0.00 0.20 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.48 0.00 6.48

Running 15.16 0.00 1.23 0.00 0.16 0.00 0.00 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.01 0.00 16.61 0.00 16.61

Resting 5.15 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.16 0.00 5.16

Total 54.34 0.06 1.78 0.25 0.34 0.06 0.00 0.79 0.09 0.01 0.00 0.06 0.05 0.03 0.03 0.01 56.64 1.26 57.89

Carbon Monoxide Emissions

Run Exhaust 359.29 0.86 2.74 1.43 1.22 0.44 0.22 5.04 0.35 0.04 0.03 31.52 0.15 0.07 0.44 0.04 364.44 39.45 403.89

Idle Exhaust 0.00 0.00 0.41 0.09 0.22 0.24 0.00 6.67 0.04 0.06 0.00 0.00 0.25 0.04 0.00 0.00 0.91 7.10 8.01

Start Exhaust 101.51 0.00 2.58 0.00 1.62 0.00 0.01 0.00 0.39 0.00 0.02 0.00 0.07 0.00 0.01 0.00 106.21 0.00 106.21

Total Exhaust 460.80 0.86 5.73 1.52 3.06 0.68 0.23 11.71 0.77 0.10 0.05 31.52 0.47 0.12 0.45 0.04 471.56 46.55 518.12

Oxides of Nitrogen Emissions

Run Exhaust 20.23 0.21 0.61 5.09 0.32 6.58 0.03 25.68 0.10 0.52 0.02 0.31 0.05 1.45 0.10 0.44 21.45 40.29 61.73

Idle Exhaust 0.00 0.00 0.00 0.18 0.00 0.46 0.00 5.21 0.00 0.05 0.00 0.00 0.00 0.30 0.00 0.00 0.01 6.20 6.21

Start Exhaust 9.97 0.00 0.78 0.00 0.14 2.10 0.00 2.34 0.04 0.10 0.00 0.00 0.01 0.07 0.00 0.00 10.94 4.61 15.55

Total Exhaust 30.20 0.21 1.40 5.27 0.46 9.13 0.03 33.23 0.14 0.66 0.02 0.31 0.05 1.83 0.10 0.44 32.39 51.09 83.48

PM2.5 Emissions

Run Exhaust 0.56 0.02 0.00 0.05 0.00 0.05 0.00 0.23 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.01 0.56 0.38 0.95

Idle Exhaust 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01

Start Exhaust 0.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.09 0.00 0.09

Total Exhaust 0.64 0.02 0.00 0.05 0.00 0.05 0.00 0.23 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.01 0.65 0.39 1.04

Tire Wear 0.80 0.01 0.01 0.01 0.00 0.02 0.00 0.11 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.81 0.16 0.97

Brake Wear 6.28 0.07 0.13 0.13 0.06 0.38 0.00 0.32 0.01 0.02 0.00 0.02 0.04 0.07 0.02 0.01 6.55 1.01 7.56

Total 7.73 0.10 0.14 0.19 0.06 0.45 0.00 0.66 0.02 0.02 0.01 0.03 0.04 0.08 0.02 0.02 8.01 1.56 9.57

Fuel Consumption (1000 gallons) and SO2

Fuel 13009.09 99.15 329.17 158.46 188.64 546.23 1.57 1619.24 46.21 37.15 17.62 148.25 11.68 26.36 61.57 11.19 13665.55 2646.03 16311.58

SOx 1.22 0.01 0.03 0.02 0.02 0.06 0.00 0.16 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 1.28 0.26 1.54

School Buses Motor Homes All VehiclesLight and Medium Light Heavy Medium Heavy Heavy Heavy Other Buses Urban Buses
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Table D-19 

2024 Summer Planning On-Road Mobile Source Emissions (tons per day) in the South Coast Air Basin

 

Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Grand Total

Vehicles 9956024 101316 96729 89352 18831 96639 63 98517 5824 4310 976 5367 2862 6430 33327 12907 10114636 414838 10529474

VMT 362312808 3982207 3377600 3425943 974886 6281275 7104 11486021 231713 331728 91382 586794 111917 203278 318279 121381 367425689 26418626 393844315

Reactive Organic Gas Emissions

Run Exhaust 8.95 0.05 0.09 0.22 0.04 0.06 0.00 0.31 0.01 0.01 0.00 0.06 0.01 0.02 0.01 0.01 9.11 0.74 9.85

Idle Exhaust 0.00 0.00 0.04 0.01 0.02 0.01 0.00 0.50 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.10 0.52 0.62

Start Exhaust 11.05 0.00 0.16 0.00 0.07 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 11.31 0.00 11.31

Total Exhaust 19.99 0.05 0.30 0.23 0.13 0.06 0.00 0.81 0.04 0.01 0.00 0.06 0.04 0.03 0.01 0.01 20.52 1.26 21.78

Diurnal 5.96 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 5.97 0.00 5.97

Hot Soak 5.96 0.00 0.19 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.19 0.00 6.19

Running 14.72 0.00 1.15 0.00 0.15 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.01 0.00 0.01 0.00 16.09 0.00 16.09

Resting 4.96 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.97 0.00 4.97

Total 51.60 0.05 1.65 0.23 0.32 0.06 0.00 0.81 0.08 0.01 0.00 0.06 0.05 0.03 0.03 0.01 53.75 1.26 55.01

Carbon Monoxide Emissions

Run Exhaust 333.34 0.85 2.32 1.32 1.00 0.45 0.22 5.31 0.25 0.04 0.03 31.15 0.14 0.07 0.42 0.03 337.73 39.24 376.96

Idle Exhaust 0.00 0.00 0.40 0.09 0.22 0.25 0.00 6.89 0.04 0.07 0.00 0.00 0.26 0.04 0.00 0.00 0.91 7.34 8.25

Start Exhaust 98.64 0.00 2.46 0.00 1.56 0.00 0.01 0.00 0.38 0.00 0.02 0.00 0.08 0.00 0.01 0.00 103.14 0.00 103.14

Total Exhaust 431.98 0.85 5.18 1.41 2.78 0.71 0.23 12.20 0.67 0.10 0.05 31.15 0.48 0.12 0.43 0.03 441.78 46.57 488.36

Oxides of Nitrogen Emissions

Run Exhaust 18.02 0.18 0.53 4.47 0.27 6.06 0.02 21.53 0.08 0.43 0.02 0.31 0.04 1.38 0.09 0.39 19.08 34.75 53.82

Idle Exhaust 0.00 0.00 0.00 0.18 0.00 0.43 0.00 4.33 0.00 0.04 0.00 0.00 0.00 0.29 0.00 0.00 0.01 5.27 5.28

Start Exhaust 9.31 0.00 0.74 0.00 0.14 1.97 0.00 1.98 0.04 0.09 0.00 0.00 0.01 0.08 0.00 0.00 10.24 4.12 14.36

Total Exhaust 27.33 0.18 1.27 4.64 0.41 8.46 0.03 27.84 0.12 0.57 0.02 0.31 0.05 1.75 0.09 0.39 29.32 44.14 73.46

PM2.5 Emissions

Run Exhaust 0.53 0.02 0.00 0.05 0.00 0.05 0.00 0.20 0.00 0.01 0.00 0.00 0.00 0.01 0.00 0.02 0.54 0.35 0.88

Idle Exhaust 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Start Exhaust 0.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.08 0.00 0.08

Total Exhaust 0.61 0.02 0.00 0.05 0.00 0.05 0.00 0.20 0.00 0.01 0.00 0.00 0.00 0.01 0.00 0.02 0.62 0.35 0.97

Tire Wear 0.80 0.01 0.01 0.01 0.00 0.02 0.00 0.11 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.81 0.16 0.97

Brake Wear 6.27 0.07 0.12 0.13 0.06 0.39 0.00 0.33 0.01 0.02 0.00 0.02 0.04 0.07 0.02 0.01 6.53 1.03 7.56

Total 7.68 0.10 0.14 0.19 0.06 0.45 0.00 0.64 0.02 0.03 0.01 0.03 0.04 0.08 0.02 0.02 7.96 1.54 9.50

Fuel Consumption (1000 gallons) and SO2

Fuel 12539.03 100.11 314.78 157.29 184.78 550.22 1.60 1640.37 45.75 38.27 17.14 149.17 12.05 26.19 61.67 10.70 13176.79 2672.32 15849.11

SOx 1.18 0.01 0.03 0.02 0.02 0.06 0.00 0.16 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 1.23 0.26 1.49

School Buses Motor Homes All VehiclesLight and Medium Light Heavy Medium Heavy Heavy Heavy Other Buses Urban Buses
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Table D-20 

2025 Summer Planning On-Road Mobile Source Emissions (tons per day) in the South Coast Air Basin

 

Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Grand Total

Vehicles 10044475 106006 94679 91407 18998 100846 63 101120 5822 4537 981 5398 3013 6467 33043 13231 10201073 429013 10630087

VMT 361596396 4102592 3283885 3451924 973023 6406790 7439 11778260 228042 338774 91909 590222 116477 204500 315800 123031 366612969 26996092 393609062

Reactive Organic Gas Emissions

Run Exhaust 8.35 0.05 0.07 0.21 0.03 0.06 0.00 0.31 0.01 0.00 0.00 0.06 0.01 0.02 0.01 0.01 8.49 0.72 9.22

Idle Exhaust 0.00 0.00 0.04 0.01 0.02 0.01 0.00 0.51 0.00 0.00 0.00 0.00 0.04 0.00 0.00 0.00 0.10 0.54 0.64

Start Exhaust 10.24 0.00 0.15 0.00 0.07 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.49 0.00 10.49

Total Exhaust 18.59 0.05 0.27 0.22 0.13 0.06 0.00 0.82 0.03 0.01 0.00 0.06 0.05 0.03 0.01 0.01 19.08 1.26 20.34

Diurnal 5.77 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 5.78 0.00 5.78

Hot Soak 5.72 0.00 0.18 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.93 0.00 5.93

Running 14.34 0.00 1.09 0.00 0.15 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.01 0.00 0.01 0.00 15.63 0.00 15.63

Resting 4.82 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.83 0.00 4.83

Total 49.24 0.05 1.54 0.22 0.31 0.06 0.00 0.82 0.08 0.01 0.00 0.06 0.05 0.03 0.03 0.01 51.26 1.26 52.52

Carbon Monoxide Emissions

Run Exhaust 312.21 0.85 1.98 1.22 0.83 0.46 0.22 5.56 0.27 0.04 0.02 30.95 0.14 0.07 0.32 0.04 315.99 39.19 355.19

Idle Exhaust 0.00 0.00 0.39 0.09 0.22 0.26 0.00 7.07 0.04 0.07 0.00 0.00 0.27 0.05 0.00 0.00 0.92 7.54 8.46

Start Exhaust 95.52 0.00 2.35 0.00 1.50 0.00 0.01 0.00 0.37 0.00 0.02 0.00 0.08 0.00 0.01 0.00 99.86 0.00 99.86

Total Exhaust 407.73 0.85 4.72 1.31 2.55 0.72 0.23 12.64 0.68 0.11 0.05 30.95 0.49 0.12 0.32 0.04 416.77 46.74 463.51

Oxides of Nitrogen Emissions

Run Exhaust 16.24 0.16 0.46 3.91 0.23 5.60 0.02 17.24 0.08 0.44 0.01 0.31 0.04 1.30 0.08 0.43 17.16 29.39 46.56

Idle Exhaust 0.00 0.00 0.00 0.17 0.00 0.40 0.00 3.33 0.00 0.04 0.00 0.00 0.00 0.28 0.00 0.00 0.01 4.23 4.23

Start Exhaust 8.72 0.00 0.70 0.00 0.13 1.86 0.00 1.60 0.04 0.09 0.00 0.00 0.01 0.09 0.00 0.00 9.60 3.64 13.24

Total Exhaust 24.96 0.16 1.16 4.08 0.37 7.86 0.02 22.18 0.11 0.57 0.02 0.31 0.05 1.67 0.08 0.43 26.77 37.26 64.03

PM2.5 Emissions

Run Exhaust 0.51 0.02 0.00 0.05 0.00 0.04 0.00 0.16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.51 0.28 0.79

Idle Exhaust 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Start Exhaust 0.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.08 0.00 0.08

Total Exhaust 0.59 0.02 0.00 0.05 0.00 0.04 0.00 0.16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.59 0.29 0.88

Tire Wear 0.80 0.01 0.01 0.01 0.00 0.02 0.00 0.11 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.81 0.16 0.97

Brake Wear 6.26 0.07 0.12 0.13 0.06 0.39 0.00 0.34 0.01 0.02 0.00 0.02 0.04 0.07 0.02 0.01 6.52 1.05 7.57

Total 7.64 0.10 0.13 0.19 0.06 0.45 0.00 0.61 0.01 0.02 0.01 0.03 0.04 0.08 0.02 0.02 7.92 1.50 9.42

Fuel Consumption (1000 gallons) and SO2

Fuel 12068.98 100.24 301.56 155.90 181.31 551.64 1.63 1653.72 43.27 37.68 16.68 150.08 12.42 25.99 58.66 11.24 12684.50 2686.50 15371.00

SOx 1.13 0.01 0.03 0.02 0.02 0.06 0.00 0.17 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 1.19 0.26 1.45
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Table D-21 

2026 Summer Planning On-Road Mobile Source Emissions (tons per day) in the South Coast Air Basin

 

Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Grand Total

Vehicles 10210137 111020 92322 92773 19057 104114 63 102777 5826 4742 987 5429 3163 6505 32760 13541 10364314 440901 10805216

VMT 362742033 4227770 3183271 3453071 965873 6485069 7735 12003308 225084 345782 92435 593650 121040 205751 313616 124597 367651087 27438998 395090085

Reactive Organic Gas Emissions

Run Exhaust 7.93 0.05 0.06 0.20 0.03 0.06 0.00 0.31 0.01 0.00 0.00 0.06 0.01 0.02 0.01 0.01 8.05 0.71 8.76

Idle Exhaust 0.00 0.00 0.04 0.01 0.02 0.01 0.00 0.52 0.00 0.00 0.00 0.00 0.04 0.00 0.00 0.00 0.10 0.54 0.64

Start Exhaust 9.61 0.00 0.14 0.00 0.07 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.85 0.00 9.85

Total Exhaust 17.54 0.05 0.24 0.21 0.12 0.06 0.00 0.83 0.03 0.01 0.00 0.06 0.05 0.02 0.01 0.01 18.00 1.25 19.25

Diurnal 5.64 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.65 0.00 5.65

Hot Soak 5.54 0.00 0.16 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.74 0.00 5.74

Running 14.08 0.00 1.03 0.00 0.14 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.01 0.00 0.00 0.00 15.31 0.00 15.31

Resting 4.72 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.72 0.00 4.72

Total 47.52 0.05 1.44 0.21 0.29 0.06 0.00 0.83 0.08 0.01 0.00 0.06 0.05 0.02 0.02 0.01 49.42 1.25 50.67

Carbon Monoxide Emissions

Run Exhaust 296.98 0.85 1.66 1.12 0.69 0.47 0.22 5.76 0.24 0.04 0.03 30.94 0.13 0.07 0.26 0.03 300.21 39.29 339.50

Idle Exhaust 0.00 0.00 0.38 0.09 0.22 0.27 0.00 7.17 0.04 0.07 0.00 0.00 0.28 0.05 0.00 0.00 0.92 7.66 8.58

Start Exhaust 93.47 0.00 2.25 0.00 1.45 0.00 0.01 0.00 0.36 0.00 0.02 0.00 0.08 0.00 0.01 0.00 97.64 0.00 97.64

Total Exhaust 390.45 0.85 4.29 1.22 2.36 0.74 0.23 12.94 0.63 0.12 0.05 30.94 0.50 0.12 0.27 0.03 398.77 46.95 445.72

Oxides of Nitrogen Emissions

Run Exhaust 14.91 0.14 0.40 3.39 0.20 5.41 0.02 16.17 0.07 0.43 0.01 0.31 0.04 1.23 0.07 0.42 15.72 27.50 43.22

Idle Exhaust 0.00 0.00 0.00 0.17 0.00 0.38 0.00 3.14 0.00 0.04 0.00 0.00 0.00 0.27 0.00 0.00 0.01 4.00 4.01

Start Exhaust 8.28 0.00 0.65 0.00 0.13 1.84 0.00 1.53 0.04 0.09 0.00 0.00 0.01 0.09 0.00 0.00 9.12 3.55 12.66

Total Exhaust 23.19 0.14 1.05 3.56 0.33 7.63 0.02 20.84 0.11 0.56 0.02 0.31 0.05 1.59 0.07 0.42 24.84 35.05 59.89

PM2.5 Emissions

Run Exhaust 0.49 0.02 0.00 0.04 0.00 0.04 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.49 0.27 0.76

Idle Exhaust 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Start Exhaust 0.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.08 0.00 0.08

Total Exhaust 0.56 0.02 0.00 0.05 0.00 0.04 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.57 0.28 0.85

Tire Wear 0.80 0.01 0.01 0.01 0.00 0.02 0.00 0.12 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.81 0.17 0.98

Brake Wear 6.28 0.07 0.12 0.13 0.06 0.40 0.00 0.34 0.01 0.02 0.00 0.02 0.04 0.07 0.02 0.01 6.53 1.06 7.60

Total 7.64 0.10 0.13 0.19 0.06 0.46 0.00 0.61 0.01 0.02 0.01 0.03 0.04 0.08 0.02 0.02 7.91 1.50 9.42

Fuel Consumption (1000 gallons) and SO2

Fuel 11725.44 100.80 287.94 153.38 177.24 549.70 1.66 1654.91 41.99 37.69 16.60 150.95 12.79 25.79 57.32 11.23 12320.98 2684.46 15005.44

SOx 1.10 0.01 0.03 0.02 0.02 0.06 0.00 0.17 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 1.15 0.26 1.41
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Table D-22 

2027 Summer Planning On-Road Mobile Source Emissions (tons per day) in the South Coast Air Basin

 

Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Grand Total

Vehicles 10339920 115175 90529 94245 19105 107378 64 104043 5827 4960 993 5461 3310 6548 32543 13834 10492292 451644 10943936

VMT 363426576 4331596 3102660 3458194 958676 6572916 8037 12243643 222523 353701 92962 597078 125447 207282 311789 126014 368248670 27890424 396139094

Reactive Organic Gas Emissions

Run Exhaust 7.55 0.05 0.05 0.18 0.02 0.06 0.00 0.31 0.01 0.00 0.00 0.06 0.01 0.02 0.01 0.01 7.65 0.69 8.34

Idle Exhaust 0.00 0.00 0.04 0.01 0.02 0.01 0.00 0.52 0.00 0.01 0.00 0.00 0.04 0.00 0.00 0.00 0.10 0.55 0.65

Start Exhaust 9.04 0.00 0.13 0.00 0.07 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.25 0.00 9.25

Total Exhaust 16.58 0.05 0.22 0.20 0.11 0.06 0.00 0.84 0.03 0.01 0.00 0.06 0.05 0.02 0.01 0.01 17.01 1.24 18.25

Diurnal 5.50 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.52 0.00 5.52

Hot Soak 5.35 0.00 0.15 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.54 0.00 5.54

Running 13.76 0.00 0.98 0.00 0.14 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.01 0.00 0.00 0.00 14.94 0.00 14.94

Resting 4.61 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.61 0.00 4.61

Total 45.80 0.05 1.36 0.20 0.28 0.06 0.00 0.84 0.08 0.01 0.00 0.06 0.06 0.02 0.02 0.01 47.61 1.24 48.85

Carbon Monoxide Emissions

Run Exhaust 283.56 0.85 1.43 1.04 0.58 0.47 0.22 5.93 0.21 0.05 0.03 30.09 0.12 0.07 0.21 0.03 286.36 38.52 324.88

Idle Exhaust 0.00 0.00 0.37 0.09 0.22 0.28 0.00 7.25 0.04 0.08 0.00 0.00 0.30 0.05 0.00 0.00 0.92 7.75 8.67

Start Exhaust 91.41 0.00 2.16 0.00 1.40 0.00 0.01 0.00 0.35 0.00 0.02 0.00 0.08 0.00 0.01 0.00 95.44 0.00 95.44

Total Exhaust 374.97 0.85 3.96 1.13 2.20 0.75 0.23 13.18 0.59 0.12 0.05 30.09 0.50 0.12 0.22 0.03 382.72 46.27 428.99

Oxides of Nitrogen Emissions

Run Exhaust 13.78 0.12 0.35 2.94 0.17 5.23 0.02 15.38 0.06 0.42 0.02 0.31 0.04 1.15 0.06 0.41 14.49 25.97 40.46

Idle Exhaust 0.00 0.00 0.00 0.16 0.00 0.36 0.00 3.02 0.00 0.04 0.00 0.00 0.00 0.26 0.00 0.00 0.01 3.84 3.85

Start Exhaust 7.89 0.00 0.61 0.00 0.13 1.81 0.00 1.47 0.04 0.09 0.00 0.00 0.01 0.10 0.00 0.00 8.68 3.48 12.16

Total Exhaust 21.67 0.12 0.96 3.10 0.30 7.41 0.02 19.88 0.10 0.55 0.02 0.31 0.05 1.50 0.06 0.41 23.19 33.29 56.48

PM2.5 Emissions

Run Exhaust 0.46 0.02 0.00 0.04 0.00 0.04 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.46 0.27 0.73

Idle Exhaust 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Start Exhaust 0.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.08 0.00 0.08

Total Exhaust 0.54 0.02 0.00 0.04 0.00 0.04 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.54 0.27 0.81

Tire Wear 0.80 0.01 0.01 0.01 0.00 0.02 0.00 0.12 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.81 0.17 0.98

Brake Wear 6.29 0.08 0.11 0.13 0.06 0.40 0.00 0.35 0.01 0.02 0.00 0.02 0.04 0.07 0.02 0.01 6.54 1.07 7.61

Total 7.62 0.10 0.12 0.18 0.06 0.46 0.00 0.62 0.01 0.02 0.01 0.03 0.04 0.08 0.02 0.02 7.90 1.51 9.41

Fuel Consumption (1000 gallons) and SO2

Fuel 11405.15 101.01 276.13 150.98 172.89 547.32 1.68 1654.57 40.77 37.77 16.63 151.83 13.12 25.59 55.99 11.20 11982.36 2680.26 14662.62

SOx 1.07 0.01 0.03 0.02 0.02 0.06 0.00 0.16 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 1.12 0.26 1.38
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Table D-23 

2029 Summer Planning On-Road Mobile Source Emissions (tons per day) in the South Coast Air Basin

 

Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Grand Total

Vehicles 10617951 123051 87890 97285 19352 113258 67 106292 5862 5289 992 5536 3607 6664 32250 14386 10767971 471760 11239731

VMT 365460089 4511591 2976404 3471502 952655 6724920 8645 12703913 219000 365343 92942 605007 134254 211359 308858 128404 370152847 28722039 398874887

Reactive Organic Gas Emissions

Run Exhaust 6.99 0.04 0.04 0.17 0.02 0.06 0.00 0.31 0.01 0.00 0.00 0.05 0.01 0.02 0.01 0.01 7.07 0.66 7.73

Idle Exhaust 0.00 0.00 0.03 0.01 0.02 0.01 0.00 0.53 0.00 0.01 0.00 0.00 0.04 0.00 0.00 0.00 0.10 0.55 0.65

Start Exhaust 8.10 0.00 0.11 0.00 0.07 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.29 0.00 8.29

Total Exhaust 15.09 0.04 0.18 0.18 0.10 0.06 0.00 0.84 0.03 0.01 0.00 0.05 0.05 0.02 0.01 0.01 15.46 1.22 16.67

Diurnal 5.27 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.28 0.00 5.28

Hot Soak 5.00 0.00 0.14 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.17 0.00 5.17

Running 13.13 0.00 0.92 0.00 0.13 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.01 0.00 0.00 0.00 14.24 0.00 14.24

Resting 4.41 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.41 0.00 4.41

Total 42.90 0.04 1.25 0.18 0.26 0.06 0.00 0.84 0.08 0.01 0.00 0.05 0.06 0.02 0.01 0.01 44.56 1.22 45.78

Carbon Monoxide Emissions

Run Exhaust 263.75 0.85 1.03 0.89 0.41 0.47 0.23 6.21 0.16 0.05 0.02 27.06 0.11 0.06 0.13 0.03 265.85 35.62 301.47

Idle Exhaust 0.00 0.00 0.35 0.09 0.22 0.28 0.00 7.34 0.04 0.08 0.00 0.00 0.32 0.06 0.00 0.00 0.92 7.86 8.78

Start Exhaust 88.27 0.00 1.99 0.00 1.30 0.00 0.01 0.00 0.34 0.00 0.02 0.00 0.09 0.00 0.01 0.00 92.02 0.00 92.02

Total Exhaust 352.02 0.85 3.37 0.98 1.93 0.76 0.24 13.55 0.53 0.13 0.04 27.06 0.51 0.12 0.14 0.03 358.79 43.47 402.27

Oxides of Nitrogen Emissions

Run Exhaust 12.07 0.10 0.26 2.22 0.13 4.73 0.02 13.50 0.05 0.41 0.02 0.30 0.04 0.98 0.05 0.39 12.64 22.63 35.26

Idle Exhaust 0.00 0.00 0.00 0.15 0.00 0.32 0.00 2.70 0.00 0.04 0.00 0.00 0.00 0.23 0.00 0.00 0.01 3.44 3.45

Start Exhaust 7.31 0.00 0.55 0.00 0.12 1.67 0.00 1.31 0.04 0.09 0.00 0.00 0.01 0.11 0.00 0.00 8.03 3.19 11.22

Total Exhaust 19.39 0.10 0.81 2.37 0.25 6.73 0.02 17.50 0.08 0.54 0.02 0.30 0.05 1.33 0.05 0.39 20.67 29.26 49.93

PM2.5 Emissions

Run Exhaust 0.41 0.01 0.00 0.04 0.00 0.04 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.41 0.25 0.66

Idle Exhaust 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Start Exhaust 0.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.07 0.00 0.07

Total Exhaust 0.48 0.01 0.00 0.04 0.00 0.04 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.48 0.26 0.74

Tire Wear 0.80 0.01 0.01 0.01 0.00 0.02 0.00 0.12 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.82 0.18 0.99

Brake Wear 6.32 0.08 0.11 0.13 0.06 0.40 0.00 0.36 0.01 0.02 0.00 0.02 0.05 0.07 0.02 0.01 6.57 1.09 7.66

Total 7.60 0.10 0.12 0.18 0.06 0.46 0.00 0.63 0.01 0.03 0.01 0.03 0.05 0.08 0.02 0.02 7.87 1.52 9.39

Fuel Consumption (1000 gallons) and SO2

Fuel 10901.91 101.46 257.29 147.15 166.45 542.99 1.74 1649.37 38.79 37.80 16.48 153.81 13.79 25.23 53.73 11.13 11450.18 2668.94 14119.12

SOx 1.02 0.01 0.02 0.01 0.01 0.06 0.00 0.16 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 1.07 0.25 1.32

School Buses Motor Homes All VehiclesLight and Medium Light Heavy Medium Heavy Heavy Heavy Other Buses Urban Buses
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Table D-24 

2030 Summer Planning On-Road Mobile Source Emissions (tons per day) in the South Coast Air Basin

 

Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Grand Total

Vehicles 10690302 125912 87135 99081 19491 116022 69 107358 5874 5426 998 5567 3750 6735 32226 14666 10839845 480766 11320610

VMT 364300147 4558946 2934524 3488099 950937 6802882 8902 12927400 217613 370767 93469 608435 138430 213884 308048 129521 368952068 29099934 398052002

Reactive Organic Gas Emissions

Run Exhaust 6.73 0.04 0.03 0.16 0.02 0.06 0.00 0.31 0.01 0.00 0.00 0.05 0.00 0.02 0.01 0.01 6.79 0.64 7.44

Idle Exhaust 0.00 0.00 0.03 0.01 0.02 0.01 0.00 0.53 0.00 0.01 0.00 0.00 0.04 0.00 0.00 0.00 0.10 0.56 0.66

Start Exhaust 7.65 0.00 0.10 0.00 0.06 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.83 0.00 7.83

Total Exhaust 14.38 0.04 0.16 0.17 0.10 0.06 0.00 0.84 0.03 0.01 0.00 0.05 0.05 0.02 0.01 0.01 14.73 1.20 15.93

Diurnal 5.11 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.12 0.00 5.12

Hot Soak 4.80 0.00 0.13 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.96 0.00 4.96

Running 12.70 0.00 0.90 0.00 0.12 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.01 0.00 0.00 0.00 13.79 0.00 13.79

Resting 4.27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.28 0.00 4.28

Total 41.27 0.04 1.20 0.17 0.25 0.06 0.00 0.84 0.08 0.01 0.00 0.05 0.06 0.02 0.01 0.01 42.88 1.20 44.08

Carbon Monoxide Emissions

Run Exhaust 254.56 0.85 0.83 0.83 0.35 0.47 0.23 6.30 0.14 0.05 0.02 24.39 0.10 0.06 0.10 0.03 256.34 32.97 289.31

Idle Exhaust 0.00 0.00 0.34 0.09 0.21 0.28 0.00 7.37 0.04 0.08 0.00 0.00 0.33 0.06 0.00 0.00 0.92 7.89 8.81

Start Exhaust 86.60 0.00 1.90 0.00 1.26 0.00 0.01 0.00 0.33 0.00 0.02 0.00 0.09 0.00 0.01 0.00 90.20 0.00 90.20

Total Exhaust 341.16 0.85 3.07 0.92 1.83 0.75 0.24 13.67 0.50 0.13 0.04 24.39 0.52 0.12 0.11 0.03 347.46 40.86 388.32

Oxides of Nitrogen Emissions

Run Exhaust 11.35 0.09 0.23 1.93 0.11 4.51 0.02 12.88 0.04 0.41 0.02 0.28 0.04 0.90 0.04 0.38 11.85 21.38 33.23

Idle Exhaust 0.00 0.00 0.00 0.15 0.00 0.31 0.00 2.62 0.00 0.04 0.00 0.00 0.00 0.22 0.00 0.00 0.01 3.32 3.33

Start Exhaust 7.05 0.00 0.52 0.00 0.12 1.61 0.00 1.27 0.04 0.09 0.00 0.00 0.01 0.12 0.00 0.00 7.73 3.09 10.82

Total Exhaust 18.40 0.09 0.75 2.07 0.23 6.43 0.02 16.76 0.08 0.54 0.02 0.28 0.05 1.24 0.04 0.38 19.59 27.79 47.38

PM2.5 Emissions

Run Exhaust 0.38 0.01 0.00 0.04 0.00 0.04 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.38 0.25 0.63

Idle Exhaust 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Start Exhaust 0.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.07 0.00 0.07

Total Exhaust 0.45 0.01 0.00 0.04 0.00 0.04 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.45 0.25 0.71

Tire Wear 0.80 0.01 0.01 0.01 0.00 0.02 0.00 0.13 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.81 0.18 0.99

Brake Wear 6.30 0.08 0.10 0.13 0.06 0.40 0.00 0.36 0.01 0.02 0.00 0.02 0.05 0.07 0.02 0.01 6.55 1.09 7.64

Total 7.55 0.10 0.11 0.18 0.06 0.46 0.00 0.64 0.01 0.03 0.01 0.03 0.05 0.08 0.02 0.02 7.81 1.52 9.34

Fuel Consumption (1000 gallons) and SO2

Fuel 10629.56 100.94 250.38 146.00 163.73 541.45 1.76 1644.61 37.96 37.91 16.42 154.67 14.10 25.09 52.85 11.10 11166.77 2661.76 13828.52

SOx 1.00 0.01 0.02 0.01 0.01 0.05 0.00 0.16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.04 0.25 1.29

School Buses Motor Homes All VehiclesLight and Medium Light Heavy Medium Heavy Heavy Heavy Other Buses Urban Buses
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Table D-25 

2031 Summer Planning On-Road Mobile Source Emissions (tons per day) in the South Coast Air Basin

 

Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Grand Total

Vehicles 10757448 128722 86474 100745 19661 118401 72 108172 5901 5534 1004 5598 3889 6810 32269 14939 10906717 488922 11395639

VMT 363152993 4597912 2896605 3501000 951019 6879809 9168 13154790 216739 375972 93996 611863 142417 216568 307602 130586 367770539 29468501 397239040

Reactive Organic Gas Emissions

Run Exhaust 6.50 0.04 0.02 0.15 0.01 0.06 0.00 0.31 0.01 0.00 0.00 0.04 0.00 0.02 0.00 0.01 6.56 0.63 7.18

Idle Exhaust 0.00 0.00 0.03 0.01 0.02 0.01 0.00 0.53 0.00 0.01 0.00 0.00 0.04 0.00 0.00 0.00 0.10 0.56 0.66

Start Exhaust 7.25 0.00 0.09 0.00 0.06 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.42 0.00 7.42

Total Exhaust 13.75 0.04 0.14 0.16 0.10 0.06 0.00 0.84 0.03 0.01 0.00 0.04 0.05 0.02 0.01 0.01 14.08 1.18 15.26

Diurnal 4.95 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.96 0.00 4.96

Hot Soak 4.60 0.00 0.12 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.75 0.00 4.75

Running 12.26 0.00 0.81 0.00 0.12 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.01 0.00 0.00 0.00 13.25 0.00 13.25

Resting 4.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.15 0.00 4.15

Total 39.71 0.04 1.08 0.16 0.25 0.06 0.00 0.84 0.08 0.01 0.00 0.04 0.06 0.02 0.01 0.01 41.19 1.18 42.38

Carbon Monoxide Emissions

Run Exhaust 246.37 0.85 0.64 0.77 0.31 0.46 0.23 6.38 0.12 0.05 0.02 20.34 0.09 0.05 0.09 0.03 247.87 28.92 276.79

Idle Exhaust 0.00 0.00 0.33 0.09 0.21 0.28 0.00 7.39 0.04 0.09 0.00 0.00 0.34 0.06 0.00 0.00 0.92 7.91 8.83

Start Exhaust 85.08 0.00 1.82 0.00 1.22 0.00 0.01 0.00 0.32 0.00 0.02 0.00 0.09 0.00 0.01 0.00 88.55 0.00 88.55

Total Exhaust 331.46 0.85 2.79 0.86 1.73 0.74 0.24 13.77 0.48 0.13 0.03 20.34 0.51 0.11 0.10 0.03 337.34 36.83 374.17

Oxides of Nitrogen Emissions

Run Exhaust 10.72 0.09 0.20 1.67 0.10 4.30 0.02 12.36 0.04 0.41 0.01 0.23 0.03 0.82 0.04 0.37 11.16 20.24 31.40

Idle Exhaust 0.00 0.00 0.00 0.14 0.00 0.29 0.00 2.55 0.00 0.04 0.00 0.00 0.00 0.20 0.00 0.00 0.01 3.22 3.23

Start Exhaust 6.83 0.00 0.49 0.00 0.11 1.54 0.00 1.23 0.03 0.09 0.00 0.00 0.01 0.13 0.00 0.00 7.48 2.99 10.47

Total Exhaust 17.55 0.09 0.69 1.82 0.21 6.13 0.02 16.13 0.07 0.54 0.02 0.23 0.05 1.14 0.04 0.37 18.65 26.45 45.10

PM2.5 Emissions

Run Exhaust 0.35 0.01 0.00 0.03 0.00 0.04 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.36 0.25 0.61

Idle Exhaust 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Start Exhaust 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.00 0.06

Total Exhaust 0.42 0.01 0.00 0.04 0.00 0.04 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.42 0.25 0.67

Tire Wear 0.80 0.01 0.01 0.01 0.00 0.02 0.00 0.13 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.81 0.18 0.99

Brake Wear 6.28 0.08 0.10 0.13 0.05 0.40 0.00 0.37 0.01 0.02 0.00 0.02 0.05 0.07 0.02 0.01 6.52 1.09 7.62

Total 7.50 0.10 0.11 0.17 0.06 0.46 0.00 0.64 0.01 0.03 0.00 0.02 0.05 0.08 0.02 0.02 7.76 1.53 9.28

Fuel Consumption (1000 gallons) and SO2

Fuel 10389.13 100.47 244.36 144.90 161.67 540.96 1.79 1641.87 37.26 38.00 16.10 155.58 14.39 24.95 52.05 11.08 10916.76 2657.83 13574.58

SOx 0.97 0.01 0.02 0.01 0.01 0.05 0.00 0.16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.02 0.24 1.26

School Buses Motor Homes All VehiclesLight and Medium Light Heavy Medium Heavy Heavy Heavy Other Buses Urban Buses
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Table D-26 

2032 Summer Planning On-Road Mobile Source Emissions (tons per day) in the South Coast Air Basin

 

Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Grand Total

Vehicles 10894923 132040 86250 102702 19853 120392 75 108691 5931 5631 1009 5630 4022 6883 32375 15212 11044437 497181 11541618

VMT 364511578 4659935 2872304 3523631 952485 6961711 9399 13375612 216080 381175 94522 615291 146208 219168 307530 131618 369110106 29868142 398978248

Reactive Organic Gas Emissions

Run Exhaust 6.35 0.04 0.02 0.15 0.01 0.06 0.00 0.31 0.00 0.00 0.00 0.04 0.00 0.01 0.00 0.01 6.39 0.61 7.01

Idle Exhaust 0.00 0.00 0.03 0.01 0.02 0.01 0.00 0.53 0.00 0.01 0.00 0.00 0.05 0.00 0.00 0.00 0.10 0.56 0.66

Start Exhaust 6.94 0.00 0.08 0.00 0.06 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.10 0.00 7.10

Total Exhaust 13.28 0.04 0.13 0.16 0.09 0.06 0.00 0.84 0.03 0.01 0.00 0.04 0.05 0.02 0.00 0.01 13.60 1.17 14.77

Diurnal 4.84 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.85 0.00 4.85

Hot Soak 4.43 0.00 0.12 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.58 0.00 4.58

Running 11.94 0.00 0.74 0.00 0.12 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.01 0.00 0.00 0.00 12.85 0.00 12.85

Resting 4.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.05 0.00 4.05

Total 38.55 0.04 0.99 0.16 0.24 0.06 0.00 0.84 0.08 0.01 0.00 0.04 0.06 0.02 0.01 0.01 39.94 1.17 41.11

Carbon Monoxide Emissions

Run Exhaust 241.12 0.85 0.51 0.72 0.27 0.45 0.23 6.43 0.11 0.05 0.02 19.46 0.08 0.05 0.08 0.03 242.42 28.04 270.45

Idle Exhaust 0.00 0.00 0.32 0.09 0.21 0.28 0.00 7.39 0.04 0.09 0.00 0.00 0.34 0.06 0.00 0.00 0.91 7.92 8.83

Start Exhaust 84.29 0.00 1.75 0.00 1.18 0.00 0.01 0.00 0.31 0.00 0.01 0.00 0.09 0.00 0.01 0.00 87.64 0.00 87.64

Total Exhaust 325.41 0.85 2.58 0.81 1.66 0.73 0.24 13.83 0.46 0.14 0.03 19.46 0.51 0.11 0.09 0.03 330.97 35.95 366.92

Oxides of Nitrogen Emissions

Run Exhaust 10.27 0.08 0.17 1.46 0.09 4.09 0.02 11.87 0.03 0.40 0.01 0.21 0.03 0.74 0.04 0.37 10.66 19.21 29.88

Idle Exhaust 0.00 0.00 0.00 0.14 0.00 0.27 0.00 2.49 0.00 0.03 0.00 0.00 0.00 0.19 0.00 0.00 0.01 3.12 3.13

Start Exhaust 6.69 0.00 0.47 0.00 0.11 1.47 0.00 1.19 0.03 0.09 0.00 0.00 0.01 0.13 0.00 0.00 7.32 2.88 10.20

Total Exhaust 16.95 0.08 0.65 1.60 0.20 5.83 0.02 15.55 0.07 0.53 0.01 0.21 0.04 1.05 0.04 0.37 17.99 25.22 43.21

PM2.5 Emissions

Run Exhaust 0.34 0.01 0.00 0.03 0.00 0.04 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.34 0.24 0.58

Idle Exhaust 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Start Exhaust 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.00 0.06

Total Exhaust 0.40 0.01 0.00 0.04 0.00 0.04 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.40 0.25 0.65

Tire Wear 0.80 0.01 0.01 0.01 0.00 0.02 0.00 0.13 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.81 0.18 1.00

Brake Wear 6.31 0.08 0.10 0.12 0.05 0.40 0.00 0.37 0.01 0.02 0.00 0.02 0.05 0.07 0.02 0.01 6.55 1.10 7.64

Total 7.50 0.10 0.11 0.17 0.06 0.46 0.00 0.65 0.01 0.03 0.00 0.02 0.05 0.08 0.02 0.02 7.76 1.53 9.29

Fuel Consumption (1000 gallons) and SO2

Fuel 10242.64 100.55 239.68 144.36 159.89 540.86 1.81 1638.04 36.68 38.15 16.16 156.45 14.66 24.80 51.46 11.06 10762.97 2654.28 13417.24

SOx 0.96 0.01 0.02 0.01 0.01 0.05 0.00 0.16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.24 1.24

School Buses Motor Homes All VehiclesLight and Medium Light Heavy Medium Heavy Heavy Heavy Other Buses Urban Buses
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Table D-27 

2033 Summer Planning On-Road Mobile Source Emissions (tons per day) in the South Coast Air Basin

 

Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Grand Total

Vehicles 11011919 135026 86381 104947 20065 122200 77 109271 5966 5710 1015 5661 4141 6956 32555 15474 11162119 505245 11667364

VMT 365289646 4708135 2860791 3556625 955624 7053659 9621 13616064 215692 386277 95049 618719 149465 221729 307882 132595 369883770 30293803 400177574

Reactive Organic Gas Emissions

Run Exhaust 6.20 0.04 0.02 0.14 0.01 0.05 0.00 0.31 0.00 0.00 0.00 0.04 0.00 0.01 0.00 0.01 6.25 0.60 6.85

Idle Exhaust 0.00 0.00 0.03 0.01 0.02 0.01 0.00 0.53 0.00 0.01 0.00 0.00 0.05 0.00 0.00 0.00 0.10 0.56 0.66

Start Exhaust 6.65 0.00 0.08 0.00 0.06 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.81 0.00 6.81

Total Exhaust 12.85 0.04 0.12 0.15 0.09 0.06 0.00 0.84 0.03 0.01 0.00 0.04 0.05 0.01 0.00 0.01 13.15 1.16 14.32

Diurnal 4.73 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.74 0.00 4.74

Hot Soak 4.27 0.00 0.11 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.41 0.00 4.41

Running 11.62 0.00 0.66 0.00 0.11 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.01 0.00 0.00 0.00 12.45 0.00 12.45

Resting 3.95 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.96 0.00 3.96

Total 37.42 0.04 0.90 0.15 0.23 0.06 0.00 0.84 0.08 0.01 0.00 0.04 0.06 0.01 0.01 0.01 38.71 1.16 39.87

Carbon Monoxide Emissions

Run Exhaust 236.19 0.85 0.46 0.68 0.24 0.45 0.23 6.47 0.10 0.05 0.02 18.50 0.06 0.05 0.08 0.03 237.38 27.07 264.46

Idle Exhaust 0.00 0.00 0.32 0.09 0.21 0.27 0.00 7.41 0.04 0.09 0.00 0.00 0.35 0.07 0.00 0.00 0.90 7.93 8.84

Start Exhaust 83.48 0.00 1.70 0.00 1.14 0.00 0.01 0.00 0.31 0.00 0.01 0.00 0.09 0.00 0.01 0.00 86.73 0.00 86.73

Total Exhaust 319.67 0.85 2.47 0.77 1.59 0.72 0.24 13.89 0.44 0.14 0.03 18.50 0.49 0.11 0.09 0.03 325.02 35.01 360.03

Oxides of Nitrogen Emissions

Run Exhaust 9.87 0.08 0.16 1.28 0.08 3.89 0.02 11.45 0.03 0.40 0.01 0.19 0.03 0.66 0.04 0.36 10.23 18.31 28.55

Idle Exhaust 0.00 0.00 0.00 0.13 0.00 0.26 0.00 2.45 0.00 0.03 0.00 0.00 0.00 0.17 0.00 0.00 0.01 3.04 3.05

Start Exhaust 6.57 0.00 0.45 0.00 0.11 1.40 0.00 1.15 0.03 0.09 0.00 0.00 0.01 0.14 0.00 0.00 7.17 2.78 9.95

Total Exhaust 16.44 0.08 0.62 1.41 0.18 5.55 0.02 15.05 0.06 0.52 0.01 0.19 0.04 0.97 0.04 0.36 17.41 24.13 41.54

PM2.5 Emissions

Run Exhaust 0.32 0.01 0.00 0.03 0.00 0.04 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.32 0.24 0.56

Idle Exhaust 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Start Exhaust 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.00 0.06

Total Exhaust 0.37 0.01 0.00 0.03 0.00 0.04 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.38 0.24 0.62

Tire Wear 0.80 0.01 0.01 0.01 0.00 0.02 0.00 0.13 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.82 0.19 1.00

Brake Wear 6.32 0.08 0.10 0.12 0.05 0.40 0.00 0.37 0.01 0.02 0.00 0.02 0.05 0.07 0.02 0.01 6.56 1.10 7.66

Total 7.50 0.10 0.11 0.17 0.06 0.46 0.00 0.66 0.01 0.03 0.00 0.02 0.05 0.08 0.02 0.02 7.75 1.53 9.28

Fuel Consumption (1000 gallons) and SO2

Fuel 10101.69 100.47 236.35 144.37 158.56 542.19 1.83 1638.38 36.21 38.29 16.19 157.32 14.86 24.65 51.00 11.04 10616.69 2656.72 13273.40

SOx 0.95 0.01 0.02 0.01 0.01 0.05 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.99 0.24 1.22

School Buses Motor Homes All VehiclesLight and Medium Light Heavy Medium Heavy Heavy Heavy Other Buses Urban Buses



Attachment D 
 

Table D-28 

2035 Summer Planning On-Road Mobile Source Emissions (tons per day) in the South Coast Air Basin

 

Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Grand Total

Vehicles 11232616 140300 86693 109211 20495 125801 83 110936 6041 5862 1026 5724 4370 7109 32993 15967 11384316 520909 11905225

VMT 366870498 4787919 2843256 3617428 963501 7239411 10006 14109895 215522 396366 96102 625576 155728 226922 309065 134393 371463678 31137908 402601586

Reactive Organic Gas Emissions

Run Exhaust 5.96 0.04 0.01 0.13 0.01 0.05 0.00 0.31 0.00 0.00 0.00 0.03 0.00 0.01 0.00 0.01 6.00 0.58 6.58

Idle Exhaust 0.00 0.00 0.03 0.01 0.02 0.01 0.00 0.54 0.00 0.01 0.00 0.00 0.05 0.00 0.00 0.00 0.10 0.56 0.66

Start Exhaust 6.15 0.00 0.07 0.00 0.06 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.30 0.00 6.30

Total Exhaust 12.11 0.04 0.11 0.14 0.09 0.06 0.00 0.85 0.02 0.01 0.00 0.03 0.05 0.01 0.00 0.01 12.39 1.14 13.54

Diurnal 4.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.50 0.00 4.50

Hot Soak 3.96 0.00 0.09 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.08 0.00 4.08

Running 11.03 0.00 0.44 0.00 0.11 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.01 0.00 0.00 0.00 11.64 0.00 11.64

Resting 3.76 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.77 0.00 3.77

Total 35.36 0.04 0.65 0.14 0.22 0.06 0.00 0.85 0.08 0.01 0.00 0.03 0.06 0.01 0.01 0.01 36.38 1.14 37.53

Carbon Monoxide Emissions

Run Exhaust 227.98 0.85 0.37 0.60 0.20 0.43 0.23 6.49 0.09 0.05 0.01 14.79 0.04 0.04 0.07 0.03 228.98 23.27 252.25

Idle Exhaust 0.00 0.00 0.30 0.09 0.20 0.26 0.00 7.50 0.03 0.09 0.00 0.00 0.35 0.07 0.00 0.00 0.88 8.01 8.89

Start Exhaust 82.16 0.00 1.58 0.00 1.06 0.00 0.01 0.00 0.29 0.00 0.01 0.00 0.09 0.00 0.01 0.00 85.21 0.00 85.21

Total Exhaust 310.14 0.85 2.25 0.69 1.45 0.69 0.23 13.99 0.41 0.14 0.03 14.79 0.47 0.11 0.08 0.03 315.07 31.28 346.35

Oxides of Nitrogen Emissions

Run Exhaust 9.26 0.07 0.13 0.98 0.06 3.48 0.02 10.73 0.03 0.38 0.01 0.15 0.02 0.53 0.03 0.35 9.56 16.67 26.23

Idle Exhaust 0.00 0.00 0.00 0.13 0.00 0.23 0.00 2.39 0.00 0.03 0.00 0.00 0.00 0.14 0.00 0.00 0.01 2.91 2.92

Start Exhaust 6.40 0.00 0.42 0.00 0.10 1.26 0.00 1.09 0.03 0.09 0.00 0.00 0.01 0.14 0.00 0.00 6.96 2.58 9.54

Total Exhaust 15.67 0.07 0.55 1.10 0.16 4.97 0.02 14.21 0.06 0.50 0.01 0.15 0.03 0.81 0.03 0.35 16.53 22.16 38.69

PM2.5 Emissions

Run Exhaust 0.28 0.01 0.00 0.03 0.00 0.04 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.29 0.24 0.52

Idle Exhaust 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Start Exhaust 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.00 0.05

Total Exhaust 0.34 0.01 0.00 0.03 0.00 0.04 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.34 0.24 0.58

Tire Wear 0.81 0.01 0.01 0.01 0.00 0.02 0.00 0.14 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.82 0.19 1.01

Brake Wear 6.35 0.08 0.09 0.12 0.05 0.39 0.00 0.38 0.01 0.02 0.00 0.02 0.05 0.07 0.02 0.01 6.58 1.10 7.68

Total 7.49 0.10 0.10 0.17 0.06 0.46 0.00 0.67 0.01 0.03 0.00 0.02 0.05 0.08 0.02 0.01 7.74 1.54 9.27

Fuel Consumption (1000 gallons) and SO2

Fuel 9877.84 100.28 230.74 144.48 156.65 545.56 1.86 1644.16 35.51 38.54 15.89 159.06 15.24 24.39 50.32 11.01 10384.04 2667.48 13051.53

SOx 0.93 0.01 0.02 0.01 0.01 0.05 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.96 0.23 1.19

School Buses Motor Homes All VehiclesLight and Medium Light Heavy Medium Heavy Heavy Heavy Other Buses Urban Buses
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Table D-29 

2036 Summer Planning On-Road Mobile Source Emissions (tons per day) in the South Coast Air Basin

 

Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Grand Total

Vehicles 11351674 142797 87146 111361 20709 127732 86 112080 6081 5936 1032 5755 4465 7192 33271 16202 11504462 529056 12033518

VMT 368147993 4827093 2842082 3648909 967441 7340030 10165 14376700 215684 401480 96629 629004 158214 229634 309990 135251 372748199 31588100 404336299

Reactive Organic Gas Emissions

Run Exhaust 5.87 0.04 0.01 0.13 0.01 0.05 0.00 0.31 0.00 0.00 0.00 0.03 0.00 0.01 0.00 0.01 5.91 0.57 6.48

Idle Exhaust 0.00 0.00 0.03 0.01 0.02 0.01 0.00 0.54 0.00 0.01 0.00 0.00 0.05 0.00 0.00 0.00 0.10 0.57 0.67

Start Exhaust 5.94 0.00 0.06 0.00 0.06 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.09 0.00 6.09

Total Exhaust 11.82 0.04 0.10 0.14 0.09 0.06 0.00 0.85 0.02 0.01 0.00 0.03 0.05 0.01 0.00 0.01 12.09 1.14 13.23

Diurnal 4.39 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.40 0.00 4.40

Hot Soak 3.82 0.00 0.09 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.94 0.00 3.94

Running 10.80 0.00 0.42 0.00 0.11 0.00 0.00 0.00 0.04 0.00 0.00 0.00 0.01 0.00 0.00 0.00 11.38 0.00 11.38

Resting 3.68 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.68 0.00 3.68

Total 34.51 0.04 0.61 0.14 0.22 0.06 0.00 0.85 0.07 0.01 0.00 0.03 0.07 0.01 0.01 0.01 35.50 1.14 36.63

Carbon Monoxide Emissions

Run Exhaust 224.99 0.85 0.34 0.57 0.18 0.42 0.22 6.48 0.08 0.05 0.01 13.17 0.03 0.04 0.07 0.03 225.92 21.61 247.53

Idle Exhaust 0.00 0.00 0.29 0.09 0.19 0.26 0.00 7.56 0.03 0.09 0.00 0.00 0.35 0.07 0.00 0.00 0.86 8.06 8.92

Start Exhaust 81.76 0.00 1.52 0.00 1.02 0.00 0.01 0.00 0.29 0.00 0.01 0.00 0.09 0.00 0.01 0.00 84.70 0.00 84.70

Total Exhaust 306.75 0.85 2.15 0.66 1.39 0.67 0.23 14.04 0.40 0.14 0.02 13.17 0.47 0.11 0.07 0.03 311.48 29.67 341.15

Oxides of Nitrogen Emissions

Run Exhaust 9.04 0.07 0.12 0.85 0.06 3.30 0.02 10.49 0.02 0.37 0.01 0.14 0.02 0.47 0.03 0.34 9.32 16.04 25.35

Idle Exhaust 0.00 0.00 0.00 0.12 0.00 0.21 0.00 2.37 0.00 0.03 0.00 0.00 0.00 0.13 0.00 0.00 0.01 2.87 2.87

Start Exhaust 6.36 0.00 0.40 0.00 0.09 1.20 0.00 1.06 0.03 0.09 0.00 0.00 0.01 0.14 0.00 0.00 6.90 2.49 9.39

Total Exhaust 15.40 0.07 0.52 0.98 0.15 4.71 0.02 13.92 0.05 0.49 0.01 0.14 0.03 0.74 0.03 0.34 16.22 21.40 37.62

PM2.5 Emissions

Run Exhaust 0.27 0.01 0.00 0.03 0.00 0.04 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.27 0.23 0.51

Idle Exhaust 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Start Exhaust 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.00 0.05

Total Exhaust 0.32 0.01 0.00 0.03 0.00 0.04 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.32 0.24 0.56

Tire Wear 0.81 0.01 0.01 0.01 0.00 0.02 0.00 0.14 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.82 0.20 1.02

Brake Wear 6.37 0.08 0.09 0.12 0.05 0.39 0.00 0.39 0.01 0.02 0.00 0.01 0.05 0.07 0.02 0.01 6.60 1.11 7.70

Total 7.50 0.10 0.10 0.16 0.05 0.45 0.00 0.68 0.01 0.03 0.00 0.02 0.05 0.08 0.02 0.01 7.74 1.54 9.28

Fuel Consumption (1000 gallons) and SO2

Fuel 9804.92 100.33 228.93 144.73 155.95 548.67 1.87 1651.87 35.26 38.70 15.96 159.94 15.36 24.29 50.10 11.00 10308.35 2679.54 12987.89

SOx 0.92 0.01 0.02 0.01 0.01 0.05 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.96 0.22 1.18

School Buses Motor Homes All VehiclesLight and Medium Light Heavy Medium Heavy Heavy Heavy Other Buses Urban Buses
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Table D-30 

2037 Summer Planning On-Road Mobile Source Emissions (tons per day) in the South Coast Air Basin

 

Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Gas Diesel Grand Total

Vehicles 11469713 145129 87670 113399 20925 129618 88 113315 6132 6009 1037 5786 4543 7284 33578 16424 11623686 536965 12160651

VMT 369434943 4862470 2843044 3678440 971785 7441627 10310 14648586 215998 406517 97156 632432 160091 232554 311060 136058 374044388 32038683 406083071

Reactive Organic Gas Emissions

Run Exhaust 5.80 0.04 0.01 0.12 0.01 0.05 0.00 0.31 0.00 0.00 0.00 0.02 0.00 0.01 0.00 0.01 5.84 0.56 6.40

Idle Exhaust 0.00 0.00 0.03 0.01 0.02 0.01 0.00 0.55 0.00 0.01 0.00 0.00 0.05 0.00 0.00 0.00 0.10 0.57 0.67

Start Exhaust 5.77 0.00 0.06 0.00 0.06 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.91 0.00 5.91

Total Exhaust 11.57 0.04 0.10 0.14 0.09 0.06 0.00 0.86 0.02 0.01 0.00 0.02 0.05 0.01 0.00 0.01 11.84 1.13 12.98

Diurnal 4.31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.32 0.00 4.32

Hot Soak 3.71 0.00 0.08 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.82 0.00 3.82

Running 10.60 0.00 0.40 0.00 0.10 0.00 0.00 0.00 0.04 0.00 0.00 0.00 0.01 0.00 0.00 0.00 11.16 0.00 11.16

Resting 3.61 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.61 0.00 3.61

Total 33.80 0.04 0.59 0.14 0.21 0.06 0.00 0.86 0.07 0.01 0.00 0.02 0.07 0.01 0.01 0.01 34.75 1.13 35.88

Carbon Monoxide Emissions

Run Exhaust 222.77 0.85 0.31 0.54 0.17 0.41 0.22 6.46 0.08 0.05 0.01 10.43 0.03 0.04 0.06 0.03 223.64 18.80 242.44

Idle Exhaust 0.00 0.00 0.28 0.09 0.19 0.25 0.00 7.63 0.03 0.09 0.00 0.00 0.35 0.07 0.00 0.00 0.85 8.12 8.97

Start Exhaust 81.47 0.00 1.47 0.00 0.98 0.00 0.01 0.00 0.28 0.00 0.01 0.00 0.09 0.00 0.01 0.00 84.30 0.00 84.30

Total Exhaust 304.23 0.85 2.06 0.62 1.33 0.66 0.22 14.09 0.39 0.14 0.02 10.43 0.46 0.11 0.07 0.03 308.79 26.92 335.71

Oxides of Nitrogen Emissions

Run Exhaust 8.86 0.07 0.11 0.74 0.05 3.13 0.02 10.28 0.02 0.37 0.01 0.11 0.02 0.43 0.03 0.34 9.12 15.46 24.58

Idle Exhaust 0.00 0.00 0.00 0.12 0.00 0.20 0.00 2.37 0.00 0.03 0.00 0.00 0.00 0.12 0.00 0.00 0.01 2.83 2.84

Start Exhaust 6.34 0.00 0.39 0.00 0.09 1.14 0.00 1.04 0.03 0.09 0.00 0.00 0.01 0.14 0.00 0.00 6.86 2.41 9.27

Total Exhaust 15.21 0.07 0.50 0.86 0.14 4.46 0.02 13.69 0.05 0.48 0.01 0.11 0.03 0.68 0.03 0.34 15.99 20.70 36.69

PM2.5 Emissions

Run Exhaust 0.26 0.01 0.00 0.03 0.00 0.04 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.26 0.23 0.49

Idle Exhaust 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Start Exhaust 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.00 0.05

Total Exhaust 0.31 0.01 0.00 0.03 0.00 0.04 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.31 0.23 0.55

Tire Wear 0.81 0.01 0.01 0.01 0.00 0.02 0.00 0.14 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.82 0.20 1.02

Brake Wear 6.39 0.08 0.09 0.12 0.05 0.39 0.00 0.39 0.01 0.03 0.00 0.01 0.05 0.07 0.02 0.01 6.62 1.11 7.73

Total 7.51 0.10 0.10 0.16 0.05 0.45 0.00 0.69 0.01 0.03 0.00 0.02 0.05 0.08 0.02 0.01 7.75 1.54 9.30

Fuel Consumption (1000 gallons) and SO2

Fuel 9748.92 100.37 227.40 144.97 155.43 551.26 1.88 1659.95 35.08 38.87 15.99 160.81 15.41 24.24 49.94 11.00 10250.05 2691.45 12941.50

SOx 0.91 0.01 0.02 0.01 0.01 0.04 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.95 0.22 1.17

School Buses Motor Homes All VehiclesLight and Medium Light Heavy Medium Heavy Heavy Heavy Other Buses Urban Buses



 

 

 

 

 

 

Attachment E: 

 

Diesel Emissions in South Coast Air Basin 

  



 Attachment E  

TABLE E-1 

2018 BASELINE DIESEL EMISSIONS (TONS/DAY) IN SOUTH COAST AIR BASIN 

MSC Major Source Category (MSC) 

annual average summer planning 

TOG VOC NOX CO SOX PM PM10 PM25 NH3 VOC NOX 

10 Electric Utilities 0.00 0.00 0.17 0.01 0.00 0.01 0.01 0.01 0.00 0.00 0.17 

30 Oil and Gas Production (combustion) 0.00 0.00 0.03 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.03 

40 Petroleum Refining (Combustion) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

50 Manufacturing and Industrial 0.15 0.16 0.57 2.85 0.01 0.02 0.02 0.02 0.05 0.16 0.60 

52 Food and Agricultural Processing 0.01 0.01 0.08 0.02 0.00 0.01 0.01 0.01 0.00 0.01 0.09 

60 Service and Commercial 0.10 0.08 0.93 0.24 0.00 0.07 0.07 0.07 0.00 0.10 1.10 

99 Other (Fuel Combustion) 0.80 0.61 2.84 1.21 0.07 0.40 0.38 0.37 0.25 0.68 3.16 

430 Mineral Processes 0.10 0.08 0.06 0.07 0.02 0.74 0.08 0.06 0.04 0.09 0.08 

710 Light Duty Passenger Auto (LDA) 0.05 0.05 0.26 0.50 0.00 0.03 0.03 0.03 7.18 0.05 0.25 

722 Light Duty Trucks 1 (T1) 0.00 0.00 0.02 0.02 0.00 0.00 0.00 0.00 0.86 0.00 0.02 

723 Light Duty Trucks 2 (T2) 0.01 0.01 0.03 0.06 0.00 0.00 0.00 0.00 2.43 0.01 0.02 

724 Medium Duty Trucks (T3) 0.02 0.01 0.08 0.21 0.00 0.01 0.01 0.01 1.72 0.01 0.07 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0.30 0.26 8.02 1.72 0.01 0.06 0.06 0.06 0.34 0.26 7.61 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0.10 0.09 2.66 0.58 0.01 0.02 0.02 0.02 0.14 0.09 2.52 

744 Medium Heavy Duty Diesel Truck (T6) 1.30 1.14 24.21 4.14 0.06 0.77 0.77 0.73 0.85 1.14 22.99 

746 Heavy Heavy Duty Diesel Trucks (HHD) 3.46 2.31 61.42 13.04 0.16 1.03 1.02 0.98 1.73 2.32 58.41 

760 Diesel Urban Buses (UB) 5.08 0.24 1.99 24.37 0.00 0.00 0.00 0.00 0.60 0.24 1.99 

772 Diesel School Buses (SB) 0.04 0.03 2.23 0.12 0.00 0.01 0.01 0.01 0.02 0.03 2.14 

778 Motor Coaches 0.05 0.05 0.89 0.20 0.00 0.02 0.02 0.02 0.02 0.05 0.85 

779 Diesel Other Buses (OB) 0.06 0.06 0.95 0.18 0.00 0.03 0.03 0.03 0.04 0.06 0.90 

780 Motor Homes (MH) 0.01 0.01 0.55 0.04 0.00 0.02 0.02 0.01 0.03 0.01 0.52 

820 Trains 0.82 0.69 15.10 3.55 0.02 0.37 0.37 0.34 0.01 0.69 15.10 

833 Ocean Going Vessels 1.71 1.44 30.62 4.16 1.57 0.53 0.53 0.49 0.02 1.44 30.62 

835 Commercial Habor Crafts 0.39 0.33 5.86 1.25 0.00 0.25 0.25 0.23 0.00 0.33 5.86 

840 Recreational Boats 0.21 0.17 0.59 0.26 0.00 0.01 0.01 0.01 0.00 0.26 0.87 

860 Off-Road Equipment 5.42 4.51 37.91 24.45 0.05 1.79 1.79 1.64 0.05 4.98 42.75 

861 Off-Road Equipment (PERP) 0.90 0.76 8.83 4.80 0.01 0.34 0.34 0.31 0.01 0.76 8.83 

870 Farm Equipment 0.12 0.10 0.61 0.43 0.00 0.04 0.04 0.03 0.00 0.12 0.74 

Total   21.22 13.20 207.49 88.49 2.01 6.57 5.89 5.49 16.40 13.88 208.30 
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TABLE E-2 

2022 BASELINE DIESEL EMISSIONS (TONS/DAY) IN SOUTH COAST AIR BASIN 

MSC Major Source Category (MSC) 

annual average summer planning 

TOG VOC NOX CO SOX PM PM10 PM25 NH3 VOC NOX 

10 Electric Utilities 0.00 0.00 0.14 0.01 0.00 0.01 0.01 0.01 0.00 0.00 0.18 

30 Oil and Gas Production (combustion) 0.00 0.00 0.02 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.02 

40 Petroleum Refining (Combustion) 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 

50 Manufacturing and Industrial 0.15 0.16 0.55 2.88 0.01 0.02 0.02 0.02 0.05 0.16 0.58 

52 Food and Agricultural Processing 0.01 0.01 0.08 0.02 0.00 0.01 0.01 0.01 0.00 0.01 0.09 

60 Service and Commercial 0.10 0.09 1.06 0.25 0.00 0.08 0.08 0.07 0.00 0.10 1.27 

99 Other (Fuel Combustion) 0.78 0.59 2.38 1.11 0.17 0.40 0.38 0.37 0.27 0.66 2.64 

430 Mineral Processes 0.10 0.08 0.17 0.07 0.10 0.74 0.08 0.06 0.04 0.10 0.19 

710 Light Duty Passenger Auto (LDA) 0.04 0.04 0.15 0.50 0.00 0.02 0.02 0.02 8.14 0.04 0.15 

722 Light Duty Trucks 1 (T1) 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.96 0.00 0.01 

723 Light Duty Trucks 2 (T2) 0.01 0.01 0.02 0.08 0.00 0.00 0.00 0.00 2.74 0.01 0.02 

724 Medium Duty Trucks (T3) 0.02 0.02 0.06 0.26 0.00 0.01 0.01 0.01 1.82 0.02 0.06 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0.22 0.19 4.73 1.21 0.01 0.04 0.04 0.04 0.46 0.19 4.49 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0.08 0.07 1.59 0.43 0.00 0.02 0.02 0.02 0.18 0.07 1.51 

744 Medium Heavy Duty Diesel Truck (T6) 0.40 0.35 13.61 1.71 0.06 0.26 0.25 0.24 1.30 0.35 12.99 

746 Heavy Heavy Duty Diesel Trucks (HHD) 2.43 1.26 46.83 12.10 0.17 0.35 0.35 0.33 2.38 1.28 44.57 

760 Diesel Urban Buses (UB) 4.12 0.06 0.31 31.34 0.00 0.00 0.00 0.00 0.62 0.06 0.31 

772 Diesel School Buses (SB) 0.03 0.03 1.98 0.12 0.00 0.01 0.01 0.01 0.02 0.03 1.90 

778 Motor Coaches 0.02 0.01 0.46 0.10 0.00 0.00 0.00 0.00 0.04 0.01 0.44 

779 Diesel Other Buses (OB) 0.01 0.01 0.50 0.05 0.00 0.01 0.01 0.01 0.07 0.01 0.47 

780 Motor Homes (MH) 0.01 0.01 0.48 0.04 0.00 0.01 0.01 0.01 0.03 0.01 0.46 

820 Trains 0.81 0.68 15.87 3.83 0.02 0.37 0.37 0.34 0.01 0.68 15.88 

833 Ocean Going Vessels 1.78 1.49 30.62 4.34 1.64 0.55 0.55 0.51 0.02 1.49 30.62 

835 Commercial Habor Crafts 0.39 0.33 5.76 1.23 0.00 0.24 0.24 0.23 0.00 0.33 5.76 

840 Recreational Boats 0.20 0.17 0.57 0.25 0.00 0.01 0.01 0.01 0.00 0.25 0.85 

860 Off-Road Equipment 3.94 3.30 23.68 16.47 0.04 1.14 1.13 1.04 0.01 3.67 26.37 

861 Off-Road Equipment (PERP) 0.64 0.54 5.38 4.59 0.01 0.19 0.19 0.17 0.01 0.54 5.38 

870 Farm Equipment 0.10 0.08 0.47 0.39 0.00 0.03 0.03 0.03 0.00 0.10 0.58 

Total   16.39 9.59 157.50 83.41 2.26 4.51 3.83 3.55 19.18 10.17 157.79 
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TABLE E-3 

2023 BASELINE DIESEL EMISSIONS (TONS/DAY) IN SOUTH COAST AIR BASIN 

MSC Major Source Category (MSC) 

annual average summer planning 

TOG VOC NOX CO SOX PM PM10 PM25 NH3 VOC NOX 

10 Electric Utilities 0.00 0.00 0.14 0.01 0.00 0.01 0.01 0.01 0.00 0.00 0.18 

30 Oil and Gas Production (combustion) 0.00 0.00 0.02 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.02 

40 Petroleum Refining (Combustion) 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 

50 Manufacturing and Industrial 0.15 0.16 0.55 2.90 0.01 0.02 0.02 0.02 0.05 0.17 0.59 

52 Food and Agricultural Processing 0.01 0.01 0.08 0.02 0.00 0.01 0.01 0.01 0.00 0.01 0.09 

60 Service and Commercial 0.10 0.09 1.07 0.26 0.00 0.08 0.08 0.07 0.00 0.10 1.28 

99 Other (Fuel Combustion) 0.78 0.60 2.38 1.11 0.17 0.40 0.39 0.37 0.27 0.66 2.65 

430 Mineral Processes 0.11 0.08 0.17 0.07 0.10 0.74 0.08 0.06 0.04 0.10 0.19 

710 Light Duty Passenger Auto (LDA) 0.04 0.03 0.13 0.49 0.00 0.02 0.02 0.02 8.35 0.03 0.13 

722 Light Duty Trucks 1 (T1) 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.99 0.00 0.01 

723 Light Duty Trucks 2 (T2) 0.01 0.01 0.02 0.09 0.00 0.00 0.00 0.00 2.81 0.01 0.02 

724 Medium Duty Trucks (T3) 0.02 0.01 0.05 0.27 0.00 0.01 0.01 0.01 1.84 0.01 0.05 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0.21 0.18 4.14 1.12 0.01 0.04 0.04 0.04 0.48 0.18 3.93 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0.07 0.07 1.40 0.40 0.00 0.02 0.02 0.02 0.19 0.07 1.33 

744 Medium Heavy Duty Diesel Truck (T6) 0.07 0.06 9.53 0.69 0.06 0.05 0.05 0.05 1.48 0.06 9.13 

746 Heavy Heavy Duty Diesel Trucks (HHD) 1.90 0.76 34.94 11.81 0.16 0.25 0.24 0.23 2.71 0.79 33.23 

760 Diesel Urban Buses (UB) 4.14 0.06 0.31 31.52 0.00 0.00 0.00 0.00 0.62 0.06 0.31 

772 Diesel School Buses (SB) 0.03 0.03 1.91 0.12 0.00 0.01 0.01 0.01 0.02 0.03 1.83 

778 Motor Coaches 0.01 0.01 0.33 0.08 0.00 0.00 0.00 0.00 0.04 0.01 0.31 

779 Diesel Other Buses (OB) 0.00 0.00 0.37 0.02 0.00 0.00 0.00 0.00 0.07 0.00 0.35 

780 Motor Homes (MH) 0.01 0.01 0.47 0.04 0.00 0.01 0.01 0.01 0.03 0.01 0.44 

820 Trains 0.83 0.69 16.13 3.90 0.02 0.37 0.37 0.34 0.01 0.69 16.13 

833 Ocean Going Vessels 1.72 1.45 29.47 4.25 1.60 0.54 0.54 0.49 0.02 1.45 29.47 

835 Commercial Habor Crafts 0.39 0.33 5.77 1.22 0.00 0.25 0.25 0.23 0.00 0.33 5.77 

840 Recreational Boats 0.20 0.17 0.57 0.25 0.00 0.01 0.01 0.01 0.00 0.25 0.84 

860 Off-Road Equipment 3.75 3.12 22.11 16.34 0.04 1.06 1.06 0.97 0.02 3.46 24.57 

861 Off-Road Equipment (PERP) 0.63 0.53 5.16 4.72 0.01 0.18 0.18 0.16 0.01 0.53 5.16 

870 Farm Equipment 0.09 0.08 0.45 0.39 0.00 0.03 0.03 0.03 0.00 0.09 0.54 

Total   15.27 8.54 137.69 82.12 2.22 4.10 3.42 3.16 20.07 9.10 138.60 
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TABLE E-4 

2024 BASELINE DIESEL EMISSIONS (TONS/DAY) IN SOUTH COAST AIR BASIN 

MSC Major Source Category (MSC) 

annual average summer planning 

TOG VOC NOX CO SOX PM PM10 PM25 NH3 VOC NOX 

10 Electric Utilities 0.00 0.00 0.14 0.01 0.00 0.01 0.01 0.01 0.00 0.00 0.18 

30 Oil and Gas Production (combustion) 0.00 0.00 0.02 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.02 

40 Petroleum Refining (Combustion) 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 

50 Manufacturing and Industrial 0.16 0.16 0.55 2.92 0.01 0.02 0.02 0.02 0.05 0.17 0.59 

52 Food and Agricultural Processing 0.01 0.01 0.08 0.02 0.00 0.01 0.01 0.01 0.00 0.01 0.09 

60 Service and Commercial 0.10 0.09 1.08 0.26 0.00 0.08 0.08 0.07 0.00 0.10 1.29 

99 Other (Fuel Combustion) 0.79 0.61 2.38 1.12 0.17 0.41 0.39 0.38 0.27 0.67 2.65 

430 Mineral Processes 0.11 0.08 0.17 0.07 0.10 0.74 0.08 0.06 0.04 0.10 0.19 

710 Light Duty Passenger Auto (LDA) 0.03 0.03 0.11 0.48 0.00 0.01 0.01 0.01 8.49 0.03 0.11 

722 Light Duty Trucks 1 (T1) 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 1.00 0.00 0.01 

723 Light Duty Trucks 2 (T2) 0.01 0.01 0.02 0.09 0.00 0.00 0.00 0.00 2.86 0.01 0.02 

724 Medium Duty Trucks (T3) 0.02 0.01 0.05 0.28 0.00 0.01 0.01 0.01 1.85 0.01 0.05 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0.19 0.17 3.64 1.04 0.01 0.04 0.04 0.04 0.50 0.17 3.46 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0.07 0.06 1.24 0.37 0.00 0.02 0.02 0.02 0.20 0.06 1.18 

744 Medium Heavy Duty Diesel Truck (T6) 0.07 0.06 8.83 0.71 0.06 0.05 0.05 0.05 1.51 0.06 8.46 

746 Heavy Heavy Duty Diesel Trucks (HHD) 1.95 0.78 29.26 12.30 0.16 0.21 0.21 0.20 2.78 0.81 27.84 

760 Diesel Urban Buses (UB) 4.08 0.06 0.31 31.15 0.00 0.00 0.00 0.00 0.63 0.06 0.31 

772 Diesel School Buses (SB) 0.03 0.03 1.83 0.12 0.00 0.01 0.01 0.01 0.03 0.03 1.75 

778 Motor Coaches 0.01 0.01 0.25 0.08 0.00 0.00 0.00 0.00 0.04 0.01 0.24 

779 Diesel Other Buses (OB) 0.00 0.00 0.34 0.02 0.00 0.00 0.00 0.00 0.08 0.00 0.33 

780 Motor Homes (MH) 0.01 0.01 0.41 0.03 0.00 0.02 0.02 0.02 0.03 0.01 0.39 

820 Trains 0.83 0.69 16.36 3.98 0.02 0.37 0.37 0.34 0.01 0.69 16.36 

833 Ocean Going Vessels 1.76 1.48 29.77 4.35 1.70 0.55 0.55 0.51 0.02 1.48 29.77 

835 Commercial Habor Crafts 0.39 0.33 5.79 1.22 0.00 0.25 0.25 0.23 0.00 0.33 5.79 

840 Recreational Boats 0.20 0.17 0.57 0.25 0.00 0.01 0.01 0.01 0.00 0.25 0.84 

860 Off-Road Equipment 3.54 2.94 20.94 16.16 0.04 0.98 0.98 0.90 0.02 3.26 23.20 

861 Off-Road Equipment (PERP) 0.63 0.53 4.99 4.81 0.02 0.17 0.17 0.16 0.01 0.53 4.99 

870 Farm Equipment 0.09 0.07 0.42 0.38 0.00 0.03 0.03 0.02 0.00 0.09 0.51 

Total   15.08 8.40 129.57 82.23 2.33 3.99 3.32 3.06 20.44 8.94 130.62 
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TABLE E-5 

2025 BASELINE DIESEL EMISSIONS (TONS/DAY) IN SOUTH COAST AIR BASIN 

MSC Major Source Category (MSC) 

annual average summer planning 

TOG VOC NOX CO SOX PM PM10 PM25 NH3 VOC NOX 

10 Electric Utilities 0.00 0.00 0.14 0.01 0.00 0.01 0.01 0.01 0.00 0.00 0.14 

30 Oil and Gas Production (combustion) 0.00 0.00 0.02 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.02 

40 Petroleum Refining (Combustion) 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 

50 Manufacturing and Industrial 0.16 0.16 0.57 2.93 0.01 0.02 0.02 0.02 0.05 0.17 0.60 

52 Food and Agricultural Processing 0.01 0.01 0.08 0.02 0.00 0.01 0.01 0.01 0.00 0.01 0.09 

60 Service and Commercial 0.10 0.09 1.13 0.26 0.00 0.08 0.08 0.07 0.00 0.10 1.33 

99 Other (Fuel Combustion) 0.79 0.61 2.39 1.13 0.17 0.42 0.40 0.39 0.28 0.67 2.66 

430 Mineral Processes 0.11 0.08 0.21 0.07 0.10 0.74 0.08 0.06 0.04 0.10 0.28 

710 Light Duty Passenger Auto (LDA) 0.03 0.03 0.10 0.47 0.00 0.01 0.01 0.01 8.61 0.03 0.09 

722 Light Duty Trucks 1 (T1) 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 1.02 0.00 0.01 

723 Light Duty Trucks 2 (T2) 0.01 0.01 0.02 0.09 0.00 0.00 0.00 0.00 2.91 0.01 0.02 

724 Medium Duty Trucks (T3) 0.02 0.01 0.05 0.28 0.00 0.01 0.01 0.00 1.86 0.01 0.04 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0.18 0.16 3.19 0.96 0.01 0.04 0.04 0.03 0.52 0.16 3.03 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0.07 0.06 1.10 0.35 0.00 0.02 0.02 0.02 0.20 0.06 1.05 

744 Medium Heavy Duty Diesel Truck (T6) 0.07 0.06 8.20 0.73 0.06 0.04 0.04 0.04 1.55 0.06 7.86 

746 Heavy Heavy Duty Diesel Trucks (HHD) 2.00 0.80 23.31 12.74 0.17 0.17 0.17 0.16 2.86 0.82 22.18 

760 Diesel Urban Buses (UB) 4.05 0.06 0.31 30.95 0.00 0.00 0.00 0.00 0.63 0.06 0.31 

772 Diesel School Buses (SB) 0.03 0.03 1.74 0.12 0.00 0.00 0.00 0.00 0.03 0.03 1.67 

778 Motor Coaches 0.01 0.01 0.23 0.09 0.00 0.00 0.00 0.00 0.04 0.01 0.22 

779 Diesel Other Buses (OB) 0.00 0.00 0.37 0.03 0.00 0.00 0.00 0.00 0.08 0.00 0.35 

780 Motor Homes (MH) 0.01 0.01 0.45 0.04 0.00 0.01 0.01 0.01 0.03 0.01 0.43 

820 Trains 0.81 0.68 16.43 4.05 0.02 0.37 0.37 0.34 0.01 0.68 16.44 

833 Ocean Going Vessels 1.74 1.47 29.39 4.33 1.69 0.54 0.54 0.50 0.02 1.47 29.39 

835 Commercial Habor Crafts 0.39 0.33 5.79 1.22 0.00 0.25 0.25 0.23 0.00 0.33 5.79 

840 Recreational Boats 0.20 0.17 0.56 0.25 0.00 0.01 0.01 0.01 0.00 0.25 0.84 

860 Off-Road Equipment 3.43 2.85 19.85 15.97 0.04 0.92 0.92 0.84 0.02 3.16 21.94 

861 Off-Road Equipment (PERP) 0.59 0.49 4.25 4.90 0.02 0.13 0.13 0.12 0.01 0.49 4.25 

870 Farm Equipment 0.08 0.07 0.40 0.37 0.00 0.02 0.02 0.02 0.00 0.09 0.49 

Total   14.90 8.25 120.32 82.37 2.32 3.82 3.15 2.90 20.78 8.78 121.52 
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TABLE E-6 

2026 BASELINE DIESEL EMISSIONS (TONS/DAY) IN SOUTH COAST AIR BASIN 

MSC Major Source Category (MSC) 

annual average summer planning 

TOG VOC NOX CO SOX PM PM10 PM25 NH3 VOC NOX 

10 Electric Utilities 0.00 0.00 0.14 0.01 0.00 0.01 0.01 0.01 0.00 0.00 0.14 

30 Oil and Gas Production (combustion) 0.00 0.00 0.02 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.02 

40 Petroleum Refining (Combustion) 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 

50 Manufacturing and Industrial 0.16 0.17 0.57 2.95 0.01 0.02 0.02 0.02 0.05 0.17 0.60 

52 Food and Agricultural Processing 0.01 0.01 0.08 0.02 0.00 0.01 0.01 0.01 0.00 0.01 0.09 

60 Service and Commercial 0.10 0.09 1.15 0.26 0.00 0.08 0.08 0.08 0.00 0.11 1.35 

99 Other (Fuel Combustion) 0.80 0.62 2.39 1.13 0.07 0.42 0.41 0.39 0.28 0.68 2.66 

430 Mineral Processes 0.11 0.09 0.22 0.07 0.02 0.74 0.08 0.06 0.04 0.10 0.29 

710 Light Duty Passenger Auto (LDA) 0.03 0.02 0.08 0.46 0.00 0.01 0.01 0.01 8.76 0.02 0.08 

722 Light Duty Trucks 1 (T1) 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 1.04 0.00 0.00 

723 Light Duty Trucks 2 (T2) 0.01 0.01 0.02 0.10 0.00 0.00 0.00 0.00 2.98 0.01 0.02 

724 Medium Duty Trucks (T3) 0.02 0.01 0.04 0.28 0.00 0.00 0.00 0.00 1.88 0.01 0.04 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0.17 0.15 2.77 0.89 0.01 0.03 0.03 0.03 0.53 0.15 2.64 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0.06 0.06 0.97 0.33 0.00 0.02 0.02 0.01 0.21 0.06 0.92 

744 Medium Heavy Duty Diesel Truck (T6) 0.07 0.06 7.96 0.74 0.06 0.04 0.04 0.04 1.57 0.06 7.63 

746 Heavy Heavy Duty Diesel Trucks (HHD) 2.03 0.80 21.90 13.04 0.17 0.16 0.16 0.15 2.92 0.83 20.84 

760 Diesel Urban Buses (UB) 4.04 0.06 0.31 30.94 0.00 0.00 0.00 0.00 0.63 0.06 0.31 

772 Diesel School Buses (SB) 0.03 0.02 1.66 0.12 0.00 0.00 0.00 0.00 0.03 0.02 1.59 

778 Motor Coaches 0.01 0.01 0.21 0.09 0.00 0.00 0.00 0.00 0.04 0.01 0.20 

779 Diesel Other Buses (OB) 0.00 0.00 0.37 0.03 0.00 0.00 0.00 0.00 0.08 0.00 0.35 

780 Motor Homes (MH) 0.01 0.01 0.44 0.03 0.00 0.01 0.01 0.01 0.03 0.01 0.42 

820 Trains 0.83 0.70 16.68 4.13 0.02 0.37 0.37 0.34 0.01 0.70 16.69 

833 Ocean Going Vessels 1.77 1.49 29.71 4.40 1.72 0.55 0.55 0.51 0.02 1.49 29.71 

835 Commercial Habor Crafts 0.39 0.33 5.79 1.21 0.00 0.25 0.25 0.23 0.00 0.33 5.79 

840 Recreational Boats 0.20 0.17 0.56 0.25 0.00 0.01 0.01 0.01 0.00 0.25 0.83 

860 Off-Road Equipment 3.37 2.77 18.77 15.92 0.04 0.86 0.86 0.78 0.03 3.05 20.69 

861 Off-Road Equipment (PERP) 0.59 0.49 4.16 5.00 0.02 0.13 0.13 0.12 0.01 0.49 4.16 

870 Farm Equipment 0.08 0.07 0.38 0.37 0.00 0.02 0.02 0.02 0.00 0.08 0.46 

Total   14.89 8.20 117.36 82.78 2.16 3.76 3.09 2.85 21.15 8.70 118.52 
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TABLE E-7 

2027 BASELINE DIESEL EMISSIONS (TONS/DAY) IN SOUTH COAST AIR BASIN 

MSC Major Source Category (MSC) 

annual average summer planning 

TOG VOC NOX CO SOX PM PM10 PM25 NH3 VOC NOX 

10 Electric Utilities 0.00 0.00 0.13 0.01 0.00 0.01 0.01 0.01 0.00 0.00 0.13 

30 Oil and Gas Production (combustion) 0.00 0.00 0.02 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.02 

40 Petroleum Refining (Combustion) 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 

50 Manufacturing and Industrial 0.16 0.17 0.57 2.96 0.01 0.02 0.02 0.02 0.05 0.17 0.61 

52 Food and Agricultural Processing 0.01 0.01 0.08 0.02 0.00 0.01 0.01 0.01 0.00 0.01 0.09 

60 Service and Commercial 0.10 0.09 1.16 0.27 0.00 0.08 0.08 0.08 0.00 0.11 1.36 

99 Other (Fuel Combustion) 0.81 0.62 2.39 1.14 0.07 0.43 0.41 0.40 0.28 0.68 2.66 

430 Mineral Processes 0.11 0.09 0.22 0.07 0.02 0.74 0.08 0.06 0.04 0.10 0.29 

710 Light Duty Passenger Auto (LDA) 0.02 0.02 0.07 0.46 0.00 0.01 0.01 0.01 8.88 0.02 0.06 

722 Light Duty Trucks 1 (T1) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.05 0.00 0.00 

723 Light Duty Trucks 2 (T2) 0.01 0.01 0.02 0.10 0.00 0.00 0.00 0.00 3.03 0.01 0.02 

724 Medium Duty Trucks (T3) 0.01 0.01 0.04 0.29 0.00 0.00 0.00 0.00 1.90 0.01 0.04 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0.16 0.14 2.41 0.82 0.01 0.03 0.03 0.03 0.54 0.14 2.29 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0.06 0.05 0.85 0.31 0.00 0.02 0.02 0.01 0.21 0.05 0.81 

744 Medium Heavy Duty Diesel Truck (T6) 0.07 0.06 7.72 0.75 0.06 0.04 0.04 0.04 1.59 0.06 7.41 

746 Heavy Heavy Duty Diesel Trucks (HHD) 2.06 0.81 20.89 13.28 0.16 0.16 0.16 0.15 2.98 0.84 19.88 

760 Diesel Urban Buses (UB) 3.92 0.06 0.31 30.09 0.00 0.00 0.00 0.00 0.64 0.06 0.31 

772 Diesel School Buses (SB) 0.03 0.02 1.57 0.12 0.00 0.00 0.00 0.00 0.03 0.02 1.50 

778 Motor Coaches 0.01 0.01 0.21 0.09 0.00 0.00 0.00 0.00 0.04 0.01 0.20 

779 Diesel Other Buses (OB) 0.00 0.00 0.37 0.03 0.00 0.00 0.00 0.00 0.08 0.00 0.36 

780 Motor Homes (MH) 0.01 0.01 0.43 0.03 0.00 0.01 0.01 0.01 0.03 0.01 0.41 

820 Trains 0.84 0.70 16.97 4.21 0.02 0.37 0.37 0.34 0.01 0.70 16.97 

833 Ocean Going Vessels 1.79 1.51 29.80 4.46 1.74 0.56 0.56 0.52 0.02 1.51 29.80 

835 Commercial Habor Crafts 0.38 0.32 5.77 1.21 0.00 0.25 0.25 0.23 0.00 0.32 5.77 

840 Recreational Boats 0.20 0.17 0.56 0.25 0.00 0.01 0.01 0.01 0.00 0.25 0.83 

860 Off-Road Equipment 3.29 2.72 17.91 15.83 0.04 0.81 0.80 0.73 0.03 2.99 19.68 

861 Off-Road Equipment (PERP) 0.56 0.47 3.65 5.10 0.02 0.10 0.10 0.10 0.01 0.47 3.65 

870 Farm Equipment 0.08 0.06 0.36 0.36 0.00 0.02 0.02 0.02 0.00 0.08 0.43 

Total   14.70 8.14 114.50 82.26 2.18 3.70 3.02 2.79 21.47 8.63 115.60 
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TABLE E-8 

2029 BASELINE DIESEL EMISSIONS (TONS/DAY) IN SOUTH COAST AIR BASIN 

MSC Major Source Category (MSC) 

annual average summer planning 

TOG VOC NOX CO SOX PM PM10 PM25 NH3 VOC NOX 

10 Electric Utilities 0.00 0.00 0.12 0.01 0.00 0.01 0.01 0.00 0.00 0.00 0.12 

30 Oil and Gas Production (combustion) 0.00 0.00 0.02 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.02 

40 Petroleum Refining (Combustion) 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 

50 Manufacturing and Industrial 0.16 0.17 0.57 2.96 0.01 0.02 0.02 0.02 0.05 0.17 0.61 

52 Food and Agricultural Processing 0.01 0.01 0.08 0.02 0.00 0.01 0.01 0.01 0.00 0.01 0.09 

60 Service and Commercial 0.11 0.09 1.19 0.27 0.00 0.08 0.08 0.08 0.00 0.11 1.39 

99 Other (Fuel Combustion) 0.81 0.63 2.40 1.14 0.08 0.43 0.42 0.40 0.28 0.69 2.67 

430 Mineral Processes 0.11 0.09 0.22 0.07 0.02 0.74 0.09 0.06 0.04 0.10 0.29 

710 Light Duty Passenger Auto (LDA) 0.02 0.02 0.05 0.45 0.00 0.01 0.01 0.01 9.12 0.02 0.05 

722 Light Duty Trucks 1 (T1) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.08 0.00 0.00 

723 Light Duty Trucks 2 (T2) 0.01 0.01 0.02 0.11 0.00 0.00 0.00 0.00 3.13 0.01 0.02 

724 Medium Duty Trucks (T3) 0.01 0.01 0.03 0.29 0.00 0.00 0.00 0.00 1.94 0.01 0.03 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0.15 0.13 1.82 0.71 0.01 0.03 0.03 0.03 0.56 0.13 1.73 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0.06 0.05 0.67 0.27 0.00 0.01 0.01 0.01 0.22 0.05 0.64 

744 Medium Heavy Duty Diesel Truck (T6) 0.07 0.06 7.01 0.76 0.06 0.04 0.04 0.04 1.63 0.06 6.73 

746 Heavy Heavy Duty Diesel Trucks (HHD) 2.11 0.81 18.40 13.65 0.16 0.16 0.16 0.15 3.10 0.84 17.50 

760 Diesel Urban Buses (UB) 3.52 0.05 0.30 27.06 0.00 0.00 0.00 0.00 0.65 0.05 0.30 

772 Diesel School Buses (SB) 0.02 0.02 1.38 0.12 0.00 0.00 0.00 0.00 0.03 0.02 1.33 

778 Motor Coaches 0.01 0.01 0.19 0.10 0.00 0.00 0.00 0.00 0.04 0.01 0.18 

779 Diesel Other Buses (OB) 0.00 0.00 0.38 0.03 0.00 0.00 0.00 0.00 0.08 0.00 0.36 

780 Motor Homes (MH) 0.01 0.01 0.41 0.03 0.00 0.01 0.01 0.01 0.03 0.01 0.39 

820 Trains 0.86 0.72 17.54 4.37 0.03 0.38 0.38 0.35 0.01 0.72 17.54 

833 Ocean Going Vessels 1.84 1.55 30.43 4.58 1.78 0.58 0.58 0.53 0.02 1.55 30.43 

835 Commercial Habor Crafts 0.38 0.32 5.73 1.19 0.00 0.24 0.24 0.23 0.00 0.32 5.73 

840 Recreational Boats 0.20 0.16 0.56 0.25 0.00 0.01 0.01 0.01 0.00 0.24 0.82 

860 Off-Road Equipment 3.13 2.60 16.24 15.64 0.05 0.71 0.70 0.64 0.02 2.85 17.77 

861 Off-Road Equipment (PERP) 0.57 0.48 3.58 5.30 0.02 0.10 0.10 0.09 0.01 0.48 3.58 

870 Farm Equipment 0.07 0.06 0.32 0.35 0.00 0.02 0.02 0.02 0.00 0.07 0.39 

Total   14.24 8.06 109.67 79.75 2.22 3.60 2.92 2.70 22.07 8.53 110.71 
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TABLE E-9 

2030 BASELINE DIESEL EMISSIONS (TONS/DAY) IN SOUTH COAST AIR BASIN 

MSC Major Source Category (MSC) 

annual average summer planning 

TOG VOC NOX CO SOX PM PM10 PM25 NH3 VOC NOX 

10 Electric Utilities 0.00 0.00 0.11 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.11 

30 Oil and Gas Production (combustion) 0.00 0.00 0.02 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.02 

40 Petroleum Refining (Combustion) 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 

50 Manufacturing and Industrial 0.16 0.17 0.57 2.95 0.01 0.02 0.02 0.02 0.05 0.17 0.61 

52 Food and Agricultural Processing 0.01 0.01 0.08 0.02 0.00 0.01 0.01 0.01 0.00 0.01 0.08 

60 Service and Commercial 0.11 0.09 1.20 0.27 0.00 0.08 0.08 0.08 0.00 0.11 1.41 

99 Other (Fuel Combustion) 0.81 0.63 2.40 1.14 0.08 0.43 0.42 0.40 0.28 0.69 2.67 

430 Mineral Processes 0.11 0.09 0.22 0.07 0.02 0.74 0.08 0.06 0.04 0.10 0.29 

710 Light Duty Passenger Auto (LDA) 0.02 0.02 0.04 0.44 0.00 0.00 0.00 0.00 9.16 0.02 0.04 

722 Light Duty Trucks 1 (T1) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.09 0.00 0.00 

723 Light Duty Trucks 2 (T2) 0.01 0.01 0.02 0.11 0.00 0.00 0.00 0.00 3.15 0.01 0.02 

724 Medium Duty Trucks (T3) 0.01 0.01 0.03 0.29 0.00 0.00 0.00 0.00 1.95 0.01 0.03 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0.14 0.12 1.58 0.66 0.01 0.03 0.03 0.02 0.57 0.12 1.51 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0.05 0.05 0.60 0.26 0.00 0.01 0.01 0.01 0.22 0.05 0.57 

744 Medium Heavy Duty Diesel Truck (T6) 0.07 0.06 6.70 0.76 0.05 0.04 0.04 0.04 1.65 0.06 6.43 

746 Heavy Heavy Duty Diesel Trucks (HHD) 2.13 0.81 17.62 13.77 0.16 0.16 0.16 0.15 3.16 0.84 16.76 

760 Diesel Urban Buses (UB) 3.16 0.05 0.28 24.39 0.00 0.00 0.00 0.00 0.65 0.05 0.28 

772 Diesel School Buses (SB) 0.02 0.02 1.29 0.12 0.00 0.00 0.00 0.00 0.03 0.02 1.24 

778 Motor Coaches 0.01 0.01 0.18 0.10 0.00 0.00 0.00 0.00 0.04 0.01 0.17 

779 Diesel Other Buses (OB) 0.00 0.00 0.39 0.03 0.00 0.00 0.00 0.00 0.08 0.00 0.37 

780 Motor Homes (MH) 0.01 0.01 0.40 0.03 0.00 0.01 0.01 0.01 0.03 0.01 0.38 

820 Trains 0.86 0.72 17.66 4.45 0.03 0.38 0.38 0.35 0.01 0.72 17.67 

833 Ocean Going Vessels 1.87 1.57 30.75 4.65 1.80 0.58 0.58 0.54 0.02 1.57 30.75 

835 Commercial Habor Crafts 0.37 0.31 5.70 1.18 0.00 0.24 0.24 0.23 0.00 0.31 5.70 

840 Recreational Boats 0.20 0.16 0.55 0.25 0.00 0.01 0.01 0.01 0.00 0.24 0.82 

860 Off-Road Equipment 3.13 2.57 15.76 15.65 0.05 0.67 0.67 0.61 0.04 2.81 17.18 

861 Off-Road Equipment (PERP) 0.58 0.49 3.55 5.41 0.02 0.09 0.09 0.08 0.01 0.49 3.55 

870 Farm Equipment 0.07 0.06 0.30 0.34 0.00 0.02 0.02 0.02 0.00 0.07 0.37 

Total   13.92 8.03 108.01 77.37 2.24 3.57 2.89 2.66 22.26 8.49 109.02 
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TABLE E-10 

2031 BASELINE DIESEL EMISSIONS (TONS/DAY) IN SOUTH COAST AIR BASIN 

MSC Major Source Category (MSC) 

annual average summer planning 

TOG VOC NOX CO SOX PM PM10 PM25 NH3 VOC NOX 

10 Electric Utilities 0.00 0.00 0.11 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.11 

30 Oil and Gas Production (combustion) 0.00 0.00 0.03 0.01 0.00 0.01 0.01 0.00 0.00 0.00 0.03 

40 Petroleum Refining (Combustion) 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 

50 Manufacturing and Industrial 0.16 0.17 0.57 2.95 0.01 0.02 0.02 0.02 0.05 0.17 0.61 

52 Food and Agricultural Processing 0.01 0.01 0.08 0.02 0.00 0.01 0.01 0.01 0.00 0.01 0.08 

60 Service and Commercial 0.11 0.09 1.21 0.28 0.00 0.08 0.08 0.08 0.00 0.11 1.42 

99 Other (Fuel Combustion) 0.82 0.63 2.40 1.14 0.08 0.44 0.42 0.40 0.28 0.69 2.67 

430 Mineral Processes 0.11 0.09 0.22 0.07 0.02 0.74 0.08 0.06 0.04 0.10 0.28 

710 Light Duty Passenger Auto (LDA) 0.02 0.02 0.04 0.44 0.00 0.00 0.00 0.00 9.19 0.02 0.04 

722 Light Duty Trucks 1 (T1) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.09 0.00 0.00 

723 Light Duty Trucks 2 (T2) 0.01 0.01 0.02 0.11 0.00 0.00 0.00 0.00 3.17 0.01 0.02 

724 Medium Duty Trucks (T3) 0.01 0.01 0.03 0.29 0.00 0.00 0.00 0.00 1.95 0.01 0.03 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0.13 0.12 1.37 0.62 0.01 0.02 0.02 0.02 0.58 0.12 1.31 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0.05 0.05 0.53 0.24 0.00 0.01 0.01 0.01 0.23 0.05 0.51 

744 Medium Heavy Duty Diesel Truck (T6) 0.07 0.06 6.39 0.75 0.05 0.04 0.04 0.04 1.66 0.06 6.13 

746 Heavy Heavy Duty Diesel Trucks (HHD) 2.16 0.81 16.96 13.87 0.16 0.16 0.16 0.15 3.22 0.84 16.13 

760 Diesel Urban Buses (UB) 2.67 0.04 0.23 20.34 0.00 0.00 0.00 0.00 0.65 0.04 0.23 

772 Diesel School Buses (SB) 0.02 0.02 1.19 0.12 0.00 0.00 0.00 0.00 0.04 0.02 1.14 

778 Motor Coaches 0.01 0.01 0.18 0.10 0.00 0.00 0.00 0.00 0.04 0.01 0.17 

779 Diesel Other Buses (OB) 0.00 0.00 0.39 0.03 0.00 0.00 0.00 0.00 0.08 0.00 0.37 

780 Motor Homes (MH) 0.01 0.01 0.40 0.03 0.00 0.01 0.01 0.01 0.03 0.01 0.37 

820 Trains 0.85 0.72 17.78 4.54 0.03 0.38 0.38 0.35 0.01 0.72 17.78 

833 Ocean Going Vessels 1.89 1.59 30.99 4.72 1.82 0.59 0.59 0.54 0.02 1.59 30.99 

835 Commercial Habor Crafts 0.37 0.31 5.67 1.17 0.00 0.24 0.24 0.23 0.00 0.31 5.67 

840 Recreational Boats 0.20 0.16 0.55 0.25 0.00 0.01 0.01 0.01 0.00 0.24 0.82 

860 Off-Road Equipment 3.10 2.55 15.32 15.60 0.05 0.64 0.64 0.58 0.04 2.78 16.65 

861 Off-Road Equipment (PERP) 0.59 0.49 3.51 5.52 0.02 0.09 0.09 0.08 0.02 0.49 3.51 

870 Farm Equipment 0.06 0.05 0.29 0.34 0.00 0.02 0.02 0.02 0.00 0.06 0.35 

Total   13.43 8.01 106.46 73.53 2.26 3.53 2.85 2.63 22.42 8.46 107.43 
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TABLE E-11 

2032 BASELINE DIESEL EMISSIONS (TONS/DAY) IN SOUTH COAST AIR BASIN 

MSC Major Source Category (MSC) 

annual average summer planning 

TOG VOC NOX CO SOX PM PM10 PM25 NH3 VOC NOX 

10 Electric Utilities 0.00 0.00 0.11 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.11 

30 Oil and Gas Production (combustion) 0.00 0.00 0.03 0.01 0.00 0.01 0.01 0.00 0.00 0.00 0.03 

40 Petroleum Refining (Combustion) 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 

50 Manufacturing and Industrial 0.16 0.17 0.57 2.94 0.01 0.02 0.02 0.02 0.05 0.17 0.61 

52 Food and Agricultural Processing 0.01 0.01 0.08 0.02 0.00 0.01 0.01 0.01 0.00 0.01 0.08 

60 Service and Commercial 0.11 0.10 1.22 0.28 0.00 0.08 0.08 0.08 0.00 0.11 1.43 

99 Other (Fuel Combustion) 0.82 0.63 2.40 1.14 0.08 0.44 0.42 0.40 0.28 0.69 2.67 

430 Mineral Processes 0.11 0.09 0.21 0.07 0.02 0.74 0.08 0.06 0.04 0.10 0.28 

710 Light Duty Passenger Auto (LDA) 0.02 0.02 0.04 0.43 0.00 0.00 0.00 0.00 9.27 0.02 0.03 

722 Light Duty Trucks 1 (T1) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.11 0.00 0.00 

723 Light Duty Trucks 2 (T2) 0.01 0.01 0.02 0.12 0.00 0.00 0.00 0.00 3.21 0.01 0.02 

724 Medium Duty Trucks (T3) 0.01 0.01 0.03 0.30 0.00 0.00 0.00 0.00 1.97 0.01 0.02 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0.13 0.11 1.20 0.58 0.01 0.02 0.02 0.02 0.58 0.11 1.14 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0.05 0.04 0.48 0.23 0.00 0.01 0.01 0.01 0.23 0.04 0.46 

744 Medium Heavy Duty Diesel Truck (T6) 0.07 0.06 6.08 0.74 0.05 0.04 0.04 0.04 1.68 0.06 5.83 

746 Heavy Heavy Duty Diesel Trucks (HHD) 2.18 0.81 16.34 13.93 0.16 0.16 0.16 0.15 3.28 0.84 15.55 

760 Diesel Urban Buses (UB) 2.55 0.04 0.21 19.46 0.00 0.00 0.00 0.00 0.66 0.04 0.21 

772 Diesel School Buses (SB) 0.02 0.02 1.10 0.12 0.00 0.00 0.00 0.00 0.04 0.02 1.05 

778 Motor Coaches 0.01 0.01 0.17 0.11 0.00 0.00 0.00 0.00 0.05 0.01 0.16 

779 Diesel Other Buses (OB) 0.00 0.00 0.39 0.03 0.00 0.00 0.00 0.00 0.09 0.00 0.37 

780 Motor Homes (MH) 0.01 0.01 0.39 0.03 0.00 0.01 0.01 0.01 0.03 0.01 0.37 

820 Trains 0.84 0.71 17.74 4.62 0.03 0.37 0.37 0.34 0.01 0.71 17.75 

833 Ocean Going Vessels 1.92 1.61 31.37 4.78 1.85 0.60 0.60 0.55 0.02 1.61 31.37 

835 Commercial Habor Crafts 0.36 0.31 5.64 1.15 0.00 0.24 0.24 0.22 0.00 0.31 5.64 

840 Recreational Boats 0.20 0.16 0.55 0.25 0.00 0.01 0.01 0.01 0.00 0.24 0.82 

860 Off-Road Equipment 3.06 2.52 14.93 15.47 0.05 0.61 0.61 0.55 0.03 2.74 16.18 

861 Off-Road Equipment (PERP) 0.59 0.50 3.48 5.62 0.02 0.09 0.09 0.08 0.02 0.50 3.48 

870 Farm Equipment 0.06 0.05 0.27 0.33 0.00 0.02 0.02 0.01 0.00 0.06 0.33 

Total   13.29 7.98 105.05 72.75 2.28 3.50 2.82 2.60 22.66 8.43 106.00 
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TABLE E-12 

2033 BASELINE DIESEL EMISSIONS (TONS/DAY) IN SOUTH COAST AIR BASIN 

MSC Major Source Category (MSC) 

annual average summer planning 

TOG VOC NOX CO SOX PM PM10 PM25 NH3 VOC NOX 

10 Electric Utilities 0.00 0.00 0.11 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.11 

30 Oil and Gas Production (combustion) 0.00 0.00 0.03 0.01 0.00 0.01 0.01 0.00 0.00 0.00 0.03 

40 Petroleum Refining (Combustion) 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 

50 Manufacturing and Industrial 0.16 0.16 0.57 2.92 0.01 0.02 0.02 0.02 0.05 0.17 0.61 

52 Food and Agricultural Processing 0.01 0.01 0.08 0.02 0.00 0.01 0.01 0.01 0.00 0.01 0.08 

60 Service and Commercial 0.11 0.10 1.23 0.28 0.00 0.08 0.08 0.08 0.00 0.11 1.44 

99 Other (Fuel Combustion) 0.82 0.63 2.40 1.14 0.08 0.44 0.42 0.40 0.28 0.69 2.67 

430 Mineral Processes 0.11 0.09 0.21 0.07 0.02 0.74 0.08 0.06 0.04 0.10 0.28 

710 Light Duty Passenger Auto (LDA) 0.02 0.02 0.03 0.43 0.00 0.00 0.00 0.00 9.33 0.02 0.03 

722 Light Duty Trucks 1 (T1) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.12 0.00 0.00 

723 Light Duty Trucks 2 (T2) 0.01 0.01 0.02 0.12 0.00 0.00 0.00 0.00 3.24 0.01 0.02 

724 Medium Duty Trucks (T3) 0.01 0.01 0.02 0.30 0.00 0.00 0.00 0.00 1.99 0.01 0.02 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0.12 0.11 1.05 0.55 0.01 0.02 0.02 0.02 0.59 0.11 1.00 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0.05 0.04 0.43 0.22 0.00 0.01 0.01 0.01 0.23 0.04 0.41 

744 Medium Heavy Duty Diesel Truck (T6) 0.07 0.06 5.78 0.73 0.05 0.04 0.04 0.04 1.71 0.06 5.55 

746 Heavy Heavy Duty Diesel Trucks (HHD) 2.20 0.81 15.82 13.99 0.15 0.16 0.16 0.15 3.34 0.84 15.05 

760 Diesel Urban Buses (UB) 2.43 0.04 0.19 18.50 0.00 0.00 0.00 0.00 0.66 0.04 0.19 

772 Diesel School Buses (SB) 0.02 0.01 1.01 0.11 0.00 0.00 0.00 0.00 0.04 0.01 0.97 

778 Motor Coaches 0.01 0.01 0.16 0.11 0.00 0.00 0.00 0.00 0.05 0.01 0.15 

779 Diesel Other Buses (OB) 0.00 0.00 0.39 0.03 0.00 0.00 0.00 0.00 0.09 0.00 0.37 

780 Motor Homes (MH) 0.01 0.01 0.38 0.03 0.00 0.01 0.01 0.01 0.03 0.01 0.36 

820 Trains 0.82 0.69 17.41 4.71 0.03 0.36 0.36 0.33 0.01 0.69 17.41 

833 Ocean Going Vessels 1.94 1.63 31.72 4.85 1.87 0.61 0.61 0.56 0.02 1.63 31.72 

835 Commercial Habor Crafts 0.36 0.30 5.60 1.14 0.00 0.24 0.24 0.22 0.00 0.30 5.60 

840 Recreational Boats 0.19 0.16 0.55 0.24 0.00 0.01 0.01 0.01 0.00 0.24 0.82 

860 Off-Road Equipment 3.05 2.51 14.34 15.50 0.05 0.58 0.57 0.52 0.03 2.73 15.52 

861 Off-Road Equipment (PERP) 0.60 0.50 3.43 5.73 0.02 0.08 0.08 0.07 0.02 0.50 3.43 

870 Farm Equipment 0.06 0.05 0.26 0.33 0.00 0.02 0.02 0.01 0.00 0.06 0.31 

Total   13.17 7.97 103.24 72.07 2.30 3.45 2.77 2.56 22.88 8.40 104.16 
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TABLE E-13 

2035 BASELINE DIESEL EMISSIONS (TONS/DAY) IN SOUTH COAST AIR BASIN 

MSC Major Source Category (MSC) 

annual average summer planning 

TOG VOC NOX CO SOX PM PM10 PM25 NH3 VOC NOX 

10 Electric Utilities 0.00 0.00 0.11 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.11 

30 Oil and Gas Production (combustion) 0.00 0.00 0.03 0.01 0.00 0.01 0.01 0.00 0.00 0.00 0.03 

40 Petroleum Refining (Combustion) 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 

50 Manufacturing and Industrial 0.16 0.16 0.57 2.91 0.01 0.02 0.02 0.02 0.05 0.17 0.61 

52 Food and Agricultural Processing 0.01 0.01 0.08 0.02 0.00 0.01 0.01 0.01 0.00 0.01 0.08 

60 Service and Commercial 0.11 0.10 1.25 0.28 0.00 0.08 0.08 0.08 0.00 0.11 1.46 

99 Other (Fuel Combustion) 0.82 0.63 2.40 1.13 0.08 0.44 0.42 0.41 0.28 0.69 2.67 

430 Mineral Processes 0.11 0.09 0.21 0.07 0.02 0.74 0.08 0.06 0.04 0.10 0.28 

710 Light Duty Passenger Auto (LDA) 0.02 0.01 0.03 0.43 0.00 0.00 0.00 0.00 9.42 0.01 0.03 

722 Light Duty Trucks 1 (T1) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.14 0.00 0.00 

723 Light Duty Trucks 2 (T2) 0.01 0.01 0.02 0.12 0.00 0.00 0.00 0.00 3.28 0.01 0.02 

724 Medium Duty Trucks (T3) 0.01 0.01 0.02 0.30 0.00 0.00 0.00 0.00 2.01 0.01 0.02 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0.12 0.10 0.80 0.49 0.01 0.02 0.02 0.02 0.61 0.10 0.77 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0.05 0.04 0.35 0.20 0.00 0.01 0.01 0.01 0.24 0.04 0.34 

744 Medium Heavy Duty Diesel Truck (T6) 0.06 0.06 5.18 0.69 0.05 0.04 0.04 0.04 1.75 0.06 4.97 

746 Heavy Heavy Duty Diesel Trucks (HHD) 2.25 0.82 14.93 14.09 0.15 0.16 0.16 0.15 3.47 0.85 14.21 

760 Diesel Urban Buses (UB) 1.94 0.03 0.15 14.79 0.00 0.00 0.00 0.00 0.67 0.03 0.15 

772 Diesel School Buses (SB) 0.01 0.01 0.84 0.11 0.00 0.00 0.00 0.00 0.04 0.01 0.81 

778 Motor Coaches 0.01 0.01 0.14 0.11 0.00 0.00 0.00 0.00 0.05 0.01 0.13 

779 Diesel Other Buses (OB) 0.00 0.00 0.39 0.03 0.00 0.00 0.00 0.00 0.09 0.00 0.37 

780 Motor Homes (MH) 0.01 0.01 0.37 0.03 0.00 0.01 0.01 0.01 0.03 0.01 0.35 

820 Trains 0.80 0.67 16.94 4.90 0.03 0.35 0.35 0.32 0.02 0.67 16.94 

833 Ocean Going Vessels 2.00 1.68 32.49 5.00 1.92 0.63 0.63 0.58 0.02 1.68 32.49 

835 Commercial Habor Crafts 0.35 0.29 5.53 1.12 0.00 0.23 0.23 0.22 0.00 0.29 5.53 

840 Recreational Boats 0.19 0.16 0.54 0.24 0.00 0.01 0.01 0.01 0.00 0.24 0.81 

860 Off-Road Equipment 2.95 2.41 13.38 15.62 0.05 0.52 0.52 0.47 0.04 2.62 14.43 

861 Off-Road Equipment (PERP) 0.62 0.52 3.40 5.96 0.02 0.08 0.08 0.07 0.02 0.52 3.40 

870 Farm Equipment 0.05 0.04 0.23 0.32 0.00 0.01 0.01 0.01 0.00 0.05 0.28 

Total   12.66 7.88 100.39 68.96 2.35 3.38 2.70 2.49 23.27 8.30 101.28 
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TABLE E-14 

2036 BASELINE DIESEL EMISSIONS (TONS/DAY) IN SOUTH COAST AIR BASIN 

MSC Major Source Category (MSC) 

annual average summer planning 

TOG VOC NOX CO SOX PM PM10 PM25 NH3 VOC NOX 

10 Electric Utilities 0.00 0.00 0.11 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.11 

30 Oil and Gas Production (combustion) 0.00 0.00 0.03 0.01 0.00 0.01 0.01 0.00 0.00 0.00 0.03 

40 Petroleum Refining (Combustion) 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 

50 Manufacturing and Industrial 0.16 0.16 0.57 2.90 0.01 0.02 0.02 0.02 0.05 0.17 0.61 

52 Food and Agricultural Processing 0.01 0.01 0.08 0.02 0.00 0.01 0.01 0.01 0.00 0.01 0.08 

60 Service and Commercial 0.11 0.10 1.26 0.29 0.00 0.09 0.08 0.08 0.00 0.11 1.48 

99 Other (Fuel Combustion) 0.82 0.63 2.40 1.13 0.08 0.44 0.42 0.41 0.28 0.69 2.67 

430 Mineral Processes 0.11 0.09 0.21 0.07 0.02 0.74 0.08 0.06 0.04 0.10 0.28 

710 Light Duty Passenger Auto (LDA) 0.02 0.01 0.03 0.43 0.00 0.00 0.00 0.00 9.47 0.01 0.03 

722 Light Duty Trucks 1 (T1) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.15 0.00 0.00 

723 Light Duty Trucks 2 (T2) 0.01 0.01 0.02 0.12 0.00 0.00 0.00 0.00 3.30 0.01 0.02 

724 Medium Duty Trucks (T3) 0.01 0.01 0.02 0.30 0.00 0.00 0.00 0.00 2.03 0.01 0.02 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0.11 0.10 0.70 0.46 0.01 0.02 0.02 0.02 0.62 0.10 0.67 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0.04 0.04 0.32 0.19 0.00 0.01 0.01 0.01 0.24 0.04 0.31 

744 Medium Heavy Duty Diesel Truck (T6) 0.06 0.06 4.91 0.68 0.05 0.04 0.04 0.04 1.78 0.06 4.71 

746 Heavy Heavy Duty Diesel Trucks (HHD) 2.27 0.82 14.64 14.14 0.15 0.16 0.16 0.15 3.54 0.85 13.92 

760 Diesel Urban Buses (UB) 1.73 0.03 0.14 13.17 0.00 0.00 0.00 0.00 0.67 0.03 0.14 

772 Diesel School Buses (SB) 0.01 0.01 0.77 0.11 0.00 0.00 0.00 0.00 0.04 0.01 0.74 

778 Motor Coaches 0.01 0.01 0.13 0.11 0.00 0.00 0.00 0.00 0.05 0.01 0.13 

779 Diesel Other Buses (OB) 0.00 0.00 0.38 0.03 0.00 0.00 0.00 0.00 0.09 0.00 0.37 

780 Motor Homes (MH) 0.01 0.01 0.36 0.03 0.00 0.01 0.01 0.01 0.03 0.01 0.34 

820 Trains 0.75 0.63 16.26 4.99 0.03 0.32 0.32 0.30 0.02 0.63 16.26 

833 Ocean Going Vessels 2.03 1.70 29.84 5.07 1.95 0.64 0.64 0.58 0.02 1.70 29.84 

835 Commercial Habor Crafts 0.34 0.29 5.49 1.10 0.00 0.23 0.23 0.22 0.00 0.29 5.49 

840 Recreational Boats 0.19 0.16 0.54 0.24 0.00 0.01 0.01 0.01 0.00 0.24 0.80 

860 Off-Road Equipment 2.86 2.38 13.04 15.41 0.05 0.49 0.49 0.44 0.02 2.59 14.05 

861 Off-Road Equipment (PERP) 0.63 0.53 3.42 6.08 0.02 0.07 0.07 0.07 0.02 0.53 3.42 

870 Farm Equipment 0.05 0.04 0.22 0.32 0.00 0.01 0.01 0.01 0.00 0.05 0.27 

Total   12.35 7.83 95.91 67.40 2.37 3.33 2.65 2.45 23.46 8.25 96.78 
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TABLE E-15 

2037 BASELINE DIESEL EMISSIONS (TONS/DAY) IN SOUTH COAST AIR BASIN 

MSC Major Source Category (MSC) 

annual average summer planning 

TOG VOC NOX CO SOX PM PM10 PM25 NH3 VOC NOX 

10 Electric Utilities 0.00 0.00 0.11 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.11 

30 Oil and Gas Production (combustion) 0.00 0.00 0.03 0.01 0.00 0.01 0.01 0.00 0.00 0.00 0.03 

40 Petroleum Refining (Combustion) 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 

50 Manufacturing and Industrial 0.16 0.16 0.57 2.88 0.01 0.02 0.02 0.02 0.05 0.17 0.61 

52 Food and Agricultural Processing 0.01 0.01 0.08 0.02 0.00 0.01 0.01 0.01 0.00 0.01 0.08 

60 Service and Commercial 0.11 0.10 1.27 0.29 0.00 0.09 0.08 0.08 0.00 0.11 1.49 

99 Other (Fuel Combustion) 0.82 0.63 2.40 1.13 0.08 0.44 0.42 0.41 0.28 0.69 2.67 

430 Mineral Processes 0.11 0.09 0.21 0.07 0.02 0.74 0.08 0.06 0.04 0.10 0.28 

710 Light Duty Passenger Auto (LDA) 0.02 0.01 0.03 0.43 0.00 0.00 0.00 0.00 9.51 0.01 0.03 

722 Light Duty Trucks 1 (T1) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.16 0.00 0.00 

723 Light Duty Trucks 2 (T2) 0.01 0.01 0.02 0.13 0.00 0.00 0.00 0.00 3.32 0.01 0.02 

724 Medium Duty Trucks (T3) 0.01 0.01 0.02 0.30 0.00 0.00 0.00 0.00 2.04 0.01 0.02 

742 Light Heavy Duty Diesel Trucks 1 (T4) 0.11 0.10 0.60 0.44 0.01 0.02 0.02 0.02 0.63 0.10 0.58 

743 Light Heavy Duty Diesel Trucks 2 (T5) 0.04 0.04 0.29 0.19 0.00 0.01 0.01 0.01 0.24 0.04 0.28 

744 Medium Heavy Duty Diesel Truck (T6) 0.06 0.06 4.66 0.66 0.04 0.04 0.04 0.04 1.80 0.06 4.46 

746 Heavy Heavy Duty Diesel Trucks (HHD) 2.29 0.83 14.40 14.19 0.15 0.16 0.16 0.15 3.60 0.86 13.69 

760 Diesel Urban Buses (UB) 1.37 0.02 0.11 10.43 0.00 0.00 0.00 0.00 0.68 0.02 0.11 

772 Diesel School Buses (SB) 0.01 0.01 0.71 0.11 0.00 0.00 0.00 0.00 0.04 0.01 0.68 

778 Motor Coaches 0.01 0.01 0.12 0.11 0.00 0.00 0.00 0.00 0.05 0.01 0.12 

779 Diesel Other Buses (OB) 0.00 0.00 0.38 0.03 0.00 0.00 0.00 0.00 0.09 0.00 0.36 

780 Motor Homes (MH) 0.01 0.01 0.36 0.03 0.00 0.01 0.01 0.01 0.03 0.01 0.34 

820 Trains 0.72 0.61 15.50 5.09 0.03 0.31 0.31 0.28 0.02 0.61 15.50 

833 Ocean Going Vessels 2.06 1.73 28.65 5.15 1.97 0.64 0.64 0.59 0.02 1.73 28.65 

835 Commercial Habor Crafts 0.34 0.28 5.45 1.09 0.00 0.23 0.23 0.21 0.00 0.28 5.45 

840 Recreational Boats 0.19 0.16 0.54 0.24 0.00 0.01 0.01 0.01 0.00 0.24 0.80 

860 Off-Road Equipment 2.95 2.40 12.71 15.72 0.05 0.47 0.47 0.43 0.04 2.60 13.67 

861 Off-Road Equipment (PERP) 0.64 0.54 3.43 6.20 0.02 0.07 0.07 0.07 0.02 0.54 3.43 

870 Farm Equipment 0.05 0.04 0.21 0.31 0.00 0.01 0.01 0.01 0.00 0.05 0.25 

Total   12.10 7.84 92.86 65.24 2.39 3.30 2.62 2.42 23.68 8.26 93.72 
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Road Construction Dust Emissions in South Coast Air Basin 
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Table F-1 

Emissions of Road Construction Dust (Tons/Day) in South Coast Air Basin 

 (Annual Average Inventory) 

Years PM PM10 PM25 

2018 4.96 2.43 0.24 
2022 5.12 2.50 0.25 

2024 5.23 2.56 0.26 

2023 5.18 2.53 0.25 
2025 5.29 2.59 0.26 

2026 5.33 2.61 0.26 
2027 5.36 2.62 0.26 

2029 5.44 2.66 0.27 
2030 5.48 2.68 0.27 

2031 5.51 2.70 0.27 

2032 5.55 2.72 0.27 
2033 5.58 2.73 0.27 

2035 5.66 2.77 0.28 
2036 5.70 2.79 0.28 

2037 5.73 2.80 0.28 
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Methodology of Area Source Update for 2022 Air Quality Management 

Plan from South Coast Air Quality Management District  

RECLAIM/former-RECLAIM Emissions in South Coast Air Basin and 

Coachella Valley 

 
 

 

COMMERCIAL AND INDUSTRIAL NATURAL GAS CONSUMPTION 

RESIDENTIAL NATURAL GAS CONSUMPTION 

LPG TRANSFER AND DISPENSING – FUGITIVE LOSSES 

COMMERCIAL AND INDUSTRIAL COMBUSTION OF LPG 

OGV TANKERS FUGITIVE LOSSES DURING TRANSIT 

ARCHITECTURAL COATINGS AND RELATED SOLVENT 

ADHESIVES AND SEALANTS 

LIVESTOCK 

COMPOSTING - SOLID WASTE (UNSPECIFIED) - CHIPPINGS AND GRINDINGS 

COMPOSTING - SOLID WASTE (UNSPECIFIED) – GREENWASTE 

COMPOSTING - CO-COMPOSTING - BIOSOLIDS AND GREENWASTE MIX 

PAVED ROAD DUST 

UNPAVED ROAD AND TRAVEL DUST 
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Table G-1 

NOX Emissions of RECLAIM/former-RECLAIM* (Tons/Day) in South Coast Air Basin 

and Coachella Valley 

  South Coast Air Basin Coachella Valley Total RECLAIM 

Years Annual 
Summer 
Planning Annual 

Summer 
Planning Annual 

Summer 
Planning 

2018 17.77 18.15 0.11 0.11 17.88 18.26 

2022 14.28 15.05 0.24 0.24 14.52 15.29 

2023 14.28 15.05 0.24 0.24 14.52 15.29 

2024 14.28 15.05 0.24 0.24 14.52 15.29 

2025 13.01 13.51 0.25 0.25 13.26 13.76 

2026 12.30 12.79 0.25 0.25 12.55 13.04 

2027 11.84 12.34 0.24 0.24 12.08 12.58 

2029 11.13 11.61 0.22 0.22 11.35 11.83 

2030 10.76 11.25 0.21 0.21 10.97 11.46 

2031 10.67 11.15 0.21 0.21 10.88 11.36 

2032 10.62 11.10 0.21 0.21 10.83 11.31 

2033 10.49 10.97 0.21 0.21 10.70 11.18 

2035 10.27 10.74 0.21 0.21 10.48 10.95 

2036 10.31 10.79 0.21 0.21 10.52 11.00 

2037 10.31 10.79 0.21 0.21 10.52 11.00 

*Sunset of the RECLAIM program is 2024 for NOx emissions, and 2025 for SOx emissions. NOx and SOx 

emissions are no longer regulated under RECLAIM program starting in 2025 and 2026, respectively.  

Emissions of NOX for years 2019 through 2024 are based on RECLAIM allocations for annual emissions. 

Those annual allocations are consistent with the values presented in the 2016 AQMP.  The summer 

planning emissions for the period 2019-2024 are slightly higher than the ones shown in the 2016 AQMP 

because of the way summer adjustment factors were applied to annual allocations. In the 2016 AQMP, 

the summer adjustment would be based on the overall reported summer emissions divided by total 

annual emissions in the RECLAIM universe. In this 2022 AQMP, specific adjustment factors by SCC/SIC 

pairs are applied to individual allocations within the RECLAIM program, in a similar way as to how non-

RECLAIM point sources are treated. 

  



Attachment G 
 

Table G-2 

SOX Emissions of RECLAIM/former-RECLAIM* (Tons/Day) in South Coast Air Basin 

and Coachella Valley 

 
South Coast Air Basin Coachella Valley Total RECLAIM 

Years Annual 
Summer 
Planning Annual 

Summer 
Planning Annual 

Summer 
Planning 

2018 5.48 5.50 0 0 5.48 5.50 

2022 6.08 6.10 0 0 6.08 6.10 

2023 6.08 6.10 0 0 6.08 6.10 

2024 6.08 6.10 0 0 6.08 6.10 

2025 6.08 6.10 0 0 6.08 6.10 

2026 5.52 5.55 0 0 5.52 5.55 

2027 5.53 5.55 0 0 5.53 5.55 

2029 5.54 5.56 0 0 5.54 5.56 

2030 5.54 5.56 0 0 5.54 5.56 

2031 5.54 5.56 0 0 5.54 5.56 

2032 5.54 5.56 0 0 5.54 5.56 

2033 5.54 5.56 0 0 5.54 5.56 

2035 5.54 5.56 0 0 5.54 5.56 

2036 5.54 5.57 0 0 5.54 5.57 

2037 5.54 5.57 0 0 5.54 5.57 
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Methodology of Area Source Update for 2022 Air Quality Management 
Plan from South Coast Air Quality Management District 
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AREA SOURCE EMISSIONS FOR C/Y 2018 for 2022 AQMP 
COMMERCIAL AND INDUSTRIAL NATURAL GAS CONSUMPTION 

 
 

 

 
DESCRIPTION OF CATEGORY 

This category estimates the emissions of TSP, SOX, NOX, TOG, and CO from the combustion of natural 
gas in the industrial and commercial sectors. 

 
METHODOLOGY 

Natural gas throughput data was provided by SoCalGas for the industrial and commercial sectors. 
Throughput data for Long Beach, provided separately by SoCalGas, was incorporated into the total. 
The data was further segregated by end use (see Table 1) based on the factors specified by SoCalGas. 
All data were consistent with the 2020 California Gas Report.1 
 

Table 1. 2018 total natural gas throughput (therms) by end use. 

End Use Industrial Commercial 

Space Heating 13,992,772 184,159,407 

Water Heating 220,126,105 213,701,946 

Other 1,212,529,404 389,720,372 

 
To separate the point source contribution, gas throughput data from Annual Emissions Reporting 
(AER) was subtracted from the totals shown in Table 1. The subtraction was performed because point 
sources have distinct emission factors and are accounted for separately in the inventory. Table 2 
provides the natural gas usage from 2018 AER, while Table 3 provides the remaining usage after 
subtraction of the AER portion. 
 

Table 2. 2018 AER throughput (therms) by sector. 

Sector AER throughput 

Commercial 152,543,537 

Industrial 668,933,379 

 

 
1 https://www.socalgas.com/sites/default/files/2020-
10/2020_California_Gas_Report_Joint_Utility_Biennial_Comprehensive_Filing.pdf 

Emission Inventory Source Category 

Miscellaneous Processes/Commercial/Industrial Fuel Combustion 

 

Category of Emission Sources and Description 

CES 47142 Industrial - Natural Gas - Unspecified  

CES 66787 Industrial - Natural Gas – IC Engines 

CES 58735 Commercial - Natural Gas – Space Heating 

CES 58743 Commercial - Natural Gas – Water Heating 

CES 94024 Commercial – Natural Gas – IC Engines 

CES 95025 Commercial – Natural Gas - Other 

https://www.socalgas.com/sites/default/files/2020-10/2020_California_Gas_Report_Joint_Utility_Biennial_Comprehensive_Filing.pdf
https://www.socalgas.com/sites/default/files/2020-10/2020_California_Gas_Report_Joint_Utility_Biennial_Comprehensive_Filing.pdf
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Table 3. 2018 natural gas throughput (therms) by end use after subtracting the AER contribution. 

End Use Industrial Commercial 

Space Heating 7,522,483 148,490,312 

Water Heating 118,339,305 172,310,876 

Other 651,853,114 314,237,001 

 
The throughput in Table 3 was allocated to the county level using NAICS 451 - Other Miscellaneous 
Retail Stores (commercial) and NAICS 339 - Miscellaneous Manufacturing (industrial) as surrogates. 
The same allocation factor was assumed for all end uses. Figures 1 and 2 demonstrate these 
surrogates on a sub-county basis. These data are consistent with SCAG’s 2020 RTP/SCS.2 
 

 
Figure 1. 2018 NAICS 451 (arbitrary units) was used to allocate throughput to the appropriate 

county and air basin. 
 
 

 
Figure 2. 2018 NAICS 339 (arbitrary units) was used to allocate throughput to the appropriate 

county and air basin. 
 

 
2 https://scag.ca.gov/connect-socal 
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The internal/external combustion ratio derived from AER throughput data (see Figure 3) was then 
applied to calculate the throughputs for the respective categories. For the industrial categories, this 
ratio was applied to the total usage as there are only two relevant CES. However, there are separate 
CES for space and water heating in the commercial sector. Thus, the ratio was only applied to the 
throughput for the “Other” end uses. 
 

 
Figure 3. The relative contribution of internal and external combustion in the industrial and 

commercial sectors as determined from AER throughput data. 
 

NOx emission factors for the base year were determined based on compliance with South Coast 
AQMD’s rules and proposed control measures (see Table 3). Emission factors from AP-42 were 
assumed for all other pollutants (see Table 4).3  
 

Table 3. NOx emission factors (lbs/mmscf) by CES. 

CES Source of EF NOx 
EF 

47142 Industrial - Natural 
Gas - Unspecified 

Rule 1147 NOx Reductions From Miscellaneous Sources 57.42 

66787 Industrial - Natural 
Gas – IC Engines 

Rule 1110.2 Emissions from Gaseous And Liquid Fueled 
Engines 

42.60 

58735 Commercial - Natural 
Gas – Space Heating 

CMB-03 (2012 AQMP) Reductions from Commercial Space 
Heating 

127.60 

58743 Commercial - Natural 
Gas – Water Heating 

Rule 1146.2 Emissions of Oxides of Nitrogen from Large 
Water Heaters and Small Boilers and Process Heaters 

25.52 

95024 Commercial – Natural 
Gas – IC Engines 

Rule 1110.2 Emissions from Gaseous And Liquid Fueled 
Engines 

42.60 

95025 Commercial – Natural 
Gas - Other 

Rule 1147 NOx Reductions From Miscellaneous Sources 57.42 

 

 
3 https://www.epa.gov/air-emissions-factors-and-quantification/ap-42-compilation-air-emissions-factors 

43%

57%

Commercial

Internal External

68%

32%

Industrial

Internal External

https://www.epa.gov/air-emissions-factors-and-quantification/ap-42-compilation-air-emissions-factors
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Table 4. US EPA AP-42 emission factors (lbs/mmscf). 

Applicable CES AP-42 
Category 

TOG CO SO2 PM 

47142 Industrial - Natural Gas - Unspecified, 
58735 Commercial - Natural Gas – Space Heating, 
58743 Commercial - Natural Gas – Water Heating, 
95025 Commercial – Natural Gas - Other 
 

Large and 
small boilers 

11 84 0.6 7.6 

95024 Commercial – Natural Gas – IC Engines, 
66787 Industrial - Natural Gas – IC Engines 

4-stroke lean-
burn engines 

40.5 1 589 1 0.6 10 

1 TOG and CO emission factors provided by rule staff 
 
SUMMARY AND NEW EMISSIONS 
 
Below, 2022 AQMP emissions for 2018 are compared with 2018 emissions from the 2016 AQMP, which 
used 2012 as the base year with projections based on the socioeconomic forecast from the 2016 RTP. 
 
SCAB CES 47142 emissions for base year, 2018, tons per day (tpy) 

Pollutants 2016 AQMP 2022 AQMP 

TOG1 177 131 

NOx 2060 684 

CO 849 1000 

SOx 14.6 7.15 

PM2.5 182 90.5 
1 2022 AQMP emissions use the emissions factor for TOG, consistent with AP-42 

 
SCAB CES 58735 emissions for base year, 2018, tpy 

Pollutants 2016 AQMP 2022 AQMP 

TOG  23.7 76.4 

NOx 195 886 

CO 114 583 

SOx 1.83 4.17 

PM2.5 24.5 52.8 

 
SCAB CES 58743 emissions for base year, 2018, tpy 

Pollutants 2016 AQMP 2022 AQMP 

TOG  23.0 88.6 

NOx 71.9 206 

CO 110 677 

SOx 1.83 4.83 

PM2.5 23.4 61.2 
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  SCAB CES 66787 emissions for base year, 2018, tpy 

Pollutants 2016 AQMP 2022 AQMP 

TOG  751 1010 

NOx 508 1060 

CO 1990 14700 

SOx 4.02 15.0 

PM2.5 65.7 250 

 
SCAB CES 95024 emissions for base year, 2018, tpy 

Pollutants 2016 AQMP 2022 AQMP 

TOG  1160 258 

NOx 1130 271 

CO 3030 3750 

SOx 5.84 3.82 

PM2.5 100 63.7 

 
SCAB CES 95025 emissions for base year, 2018, tpy 

Pollutants 2016 AQMP 2022 AQMP 

TOG  85.8 91.6 

NOx 845 478 

CO 414 700 

SOx 7.67 5.00 

PM2.5 94.5 63.3 
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APPENDIX 
 
Overall, NOx emissions are higher for industrial categories, but lower for commercial categories compared 
to the previous inventory. 
 

 
Figure 1. A comparison of the updated and previous emissions inventories for NOx emissions related 

to commercial natural gas combustion. 
 

 
Figure 2. A comparison of the updated and previous emissions inventories for NOx emissions related 

to industrial natural gas combustion. 
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AREA SOURCE EMISSIONS FOR C/Y 2018 for 2022 AQMP 

RESIDENTIAL NATURAL GAS CONSUMPTION 
 

 

 

DESCRIPTION OF CATEGORY 

This category estimates the emissions of TSP, SOX, NOX, TOG, and CO from the combustion of natural 

gas in the residential sector. 

 

METHODOLOGY 

Natural gas throughput data was provided by SoCalGas for the residential sector. Throughput data for 

Long Beach, provided separately by SoCalGas, was incorporated into the total. The data was further 

segregated by end use (see Table 1) assuming constant factors specified by SoCalGas. All data were 

consistent with the 2020 California Gas Report.4 

 

Table 1. 2018 total residential natural gas throughput by end use. 

End use Throughput (therms) 

Space Heating 927,413,750  

Water Heating 600,331,226  

Cooking 105,692,130  

Other 178,607,907 

 

Throughput was allocated to the county level using population data as provided in SCAG’s 2020 

RTP/SCS (see Figure 1).5 The same allocation factor was assumed for all end uses. 

 

 
4 https://www.socalgas.com/sites/default/files/2020-
10/2020_California_Gas_Report_Joint_Utility_Biennial_Comprehensive_Filing.pdf 
5 https://scag.ca.gov/connect-socal 

Emission Inventory Source Category 

Miscellaneous Processes/Residential Fuel Combustion 

 

Category of Emission Sources and Description 

CES 54569 Residential Fuel Combustion - Natural Gas - Space Heating  

CES 54577 Residential Fuel Combustion - Natural Gas - Water Heating 

CES 54585 Residential Fuel Combustion - Natural Gas - Cooking 

CES 47191 Residential Fuel Combustion - Natural Gas - Other 

https://www.socalgas.com/sites/default/files/2020-10/2020_California_Gas_Report_Joint_Utility_Biennial_Comprehensive_Filing.pdf
https://www.socalgas.com/sites/default/files/2020-10/2020_California_Gas_Report_Joint_Utility_Biennial_Comprehensive_Filing.pdf
https://scag.ca.gov/connect-socal
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Figure 1. 2018 population by county and air basin as provided by SCAG. 

 

With the exception of the cooking and other categories, for which no controls exist, NOx emission 

factors for the base year were determined based on compliance with South Coast AQMD’s rules (see 

Table 3). Emission factors from AP-42 were assumed for all other pollutants (see Table 4).6  

 

Table 3. NOx emission factors (lbs/mmscf) by residential category. 

Category Applicable Rule NOx Emission Factor 
(lbs/mmscf) 

Space Heating 1111. Reduction of NOx Emissions From Natural Gas 
Fired, Fan-Type Central Furnaces 

97.77 

Water Heating 1121. Control of Nitrogen Oxides From Residential 
Type, Natural Gas Fired Water Heaters 

24.44 

Cooking/Other US EPA AP-42 94 

 

 

Table 4. US EPA AP-42 emission factors (lbs/mmscf) for residential furnaces. 

TOG CO SO2 PM 

11 40 0.6 7.6 

 

 

 
6 https://www.epa.gov/air-emissions-factors-and-quantification/ap-42-compilation-air-emissions-factors 

9,868,536
3,232,189

1,936,606

1,634,476

471,012 24,993

Los Angeles (South Coast)

Orange County

Riverside (South Coast)

San Bernardino (South Coast)

Riverside (Salton Sea)

Riverside (Mojave Desert)

https://www.epa.gov/air-emissions-factors-and-quantification/ap-42-compilation-air-emissions-factors


Attachment H 
 

 

SUMMARY AND NEW EMISSIONS 

Below, 2022 AQMP emissions for 2018 are compared with 2018 emissions from the 2016 AQMP, which 

used 2012 as the base year with projections based on the socioeconomic forecast from the 2016 RTP. 

 

SCAB residential space heating emissions for base year, 2018, tons per day (tpy) 

Pollutants 2016 AQMP 2022 AQMP 

TOG1 140 479 

NOx 2490 4260 

CO 1210 1740 

SOx 18.3 26.1 

PM2.5 229 331 

 1 2022 AQMP emissions use the emissions factor for TOG, consistent with AP-42 

 

SCAB residential cooking emissions for base year, 2018, tpy 

Pollutants 2016 AQMP 2022 AQMP 

TOG  28.5 54.6 

NOx 575 466 

CO 245 198 

SOx 3.65 2.98 

PM2.5 46.4 37.7 

 

SCAB residential water heating emissions for base year, 2018, tpy 

Pollutants 2016 AQMP 2022 AQMP 

TOG 143 310 

NOx 722 689 

CO 1230 1127 

SOx 18.6 16.9 

PM2.5 234 214 

 

SCAB residential other emissions for base year, 2018, tpy 

Pollutants 2016 AQMP 2022 AQMP 

TOG  53.7 92.2 

NOx 1090 788 

CO 463 335 

SOx 6.94 5.03 

PM2.5 88.0 63.7 
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APPENDIX 

 

Overall, NOx emissions are higher in the current inventory compared to the previous inventory, with much 

of the increase stemming from space heating. 

 

 

Figure 1. A comparison of the updated and previous emissions inventories for NOx emissions related 

to residential natural gas combustion. 
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AREA SOURCE EMISSIONS FOR C/Y 2018 for 2022 AQMP 

CES NUMBER 94466 

LPG Transfer and Dispensing – Fugitive Losses 

 

DESCRIPTION OF CATEGORY 

This category estimates the emissions of VOC from LPG transfer and dispensing – fugitive losses at 

residential, commercial, industrial, chemical, agricultural and retail sales facilities. 

 

METHODOLOGY AND ASSUMPTIONS 

Methodology used to derive the 2008 TAD sheet reviewed. Documentations showed the 

methodology, emission factors and assumptions used in the inventory development was thorough 

and remain valid. Thus, no changes were made to the methodology/emission factors/assumptions. 

The following updates on activity/population data were made: 

• 2018 activity data is used as base year throughput in 2018. 

• 2018 population data is used to apportion 2018 state throughput to South Coast AQMD 
jurisdiction and county/basin level. 

 

SUMMARY NAD NEW EMISSIONS 

Emissions for base year, 2018, for South Coast Air Basin only 

Pollutants 2016 AQMP 2022 AQMP 

VOC  2.639 tpd 2.251 tpd 

NOx   

CO   

SOx   

PM2.5   

NH3   
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AREA SOURCE EMISSIONS FOR CY 2018 
 COMMERCIAL AND INDUSTRIAL 

COMBUSTION OF LPG 
(NOT REPORTED VIA AER) 

 
 

DESCRIPTION OF CATEGORY: 
This analysis provides an estimate of emissions from external & internal combustion of LPG from industrial 
and commercial sector facilities with non-permitted equipment and emissions not reported through the 
Annual Emission Reporting (AER) Program.  LPG combustion can occur in equipment such as boilers, 
ovens, heaters (external), or ICEs (internal). Emissions consist of combustion contaminants, i.e. PM, CO, 
SOx, NOx, and VOC. Emissions estimates include all air basins in the South Coast AQMD (i.e., South Coast 
Air Basin (SCAB), the Salton Sea Air Basin and the Mojave Desert Air Basin (SSAB & MDSB)). 

 
METHODOLOGY AND ASSUMPTIONS: 
The total LPG consumed in California for both the industrial and commercial sectors was obtained from 

the Energy Information Administration (EIA) of the U.S. Department of Energy calendar year 2018. 

Previously, EIA reported LPG as propane but now uses the term Hydrocarbon Gaseous Liquid (HCL). EIA 

however still considers HCL to be propane for reporting purposes. EIA defines industrial activities by 

North American Industrial Classification System (NAICS) code and also includes agricultural sector 

consumption (NAICS Code 11) in industrial sector consumption, as shown below: 

 

 

The Propane Education and Research Council (PERC) is a national propane industry group and published 

a detail industry study in 2017. Industrial sector consumption in the South Coast AQMD was estimated 

by adjusting total EIA industrial sector consumption and excluding agricultural consumption based on 

the ratio of agricultural to agricultural plus industrial sector propane consumption as reported in the 

PERC study. Consumption for the industrial sector was further refined by using calendar year 2018 AER 

data and further subdividing sources into industrial only and commercial only sectors (based on NAICS 

Industrial 

An energy-consuming sector that consists of all facilities and equipment 
used for producing, processing, or assembling goods The industrial sector 
encompasses the following types of activity: manufacturing (NAICS codes 
31-33); agriculture, forestry, fishing and hunting (NAICS code 11); mining, 
including oil and gas extraction (NAICS code 21); natural gas distribution 
(NAICS code 2212); and construction (NAICS code 23). Overall energy use in 
this sector is largely for process heat and cooling and powering machinery, 
with lesser amounts used for facility heating, air conditioning, and lighting. 
Fossil fuels are also used as raw material inputs to manufactured products. 
Note: This sector includes generators that produce electricity and/or useful 
thermal output primarily to support the above-mentioned industrial 
activities. 
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code), and for both sectors into external & internal combustion equipment. There were no agricultural 

(NAICS 11 code) sources in the AER database, so that all non-industrial sector sources are assumed to be 

commercial sector sources. Consumption for commercial sector sources was adjusted for the South 

Coast AQMD by applying a factor based on the ratio of manufacturing sector employment in the South 

Coast AQMD to California. 

 

Total unreported/un-permitted area source emissions for both the industrial and commercial sectors 

were estimated by first subtracting the AER reported consumption from the total California 

consumption for each sector (industrial or commercial) and category (external or internal combustion). 

Then, by applying the appropriate (external/internal combustion) pollutant emissions factors for each 

adjusted sector (industrial or commercial) to the resulting net consumption amounts. Finally, totals for 

each category were distributed among counties based on the population ratios provided by SCAG. 

 

ESTIMATION (calculated values are 5 significant digits) by Industrial and Commercial Sectors: 

 

CY 2018 AER Database for South Coast (all areas in South Coast AQMD jurisdiction): 

▪ Industrial7: Total LPG usage for internal (portable + stationary) & external combustion 
equipment in commercial sector in 1000 gallons = 89.261 

▪ Industrial: Total LPG usage for external combustion equipment in commercial sector 
in 1000 gallons = 65.682 

▪ Industrial: Total LPG usage for internal combustion equipment in commercial sector in 
1000 gallons = 23.579 

▪ Industrial: The ratio of external to internal + external in commercial sector is 
estimated to be 73.584% (65.682 M gal / 89.261 M gal) 

▪ Industrial: The ratio of internal to internal + external in commercial sector is 
estimated to be 26.416% (23.579 M gal / 89.261 M gal) 

 

▪ Commercial: Total LPG usage for internal (portable + stationary) & external 
combustion equipment in commercial sector in 1000 gallons = 1,098.39 

▪ Commercial: Total LPG usage for external combustion equipment in commercial 
sector in 1000 gallons = 886.67 

▪ Commercial: Total LPG usage for internal combustion equipment in commercial 
sector in 1000 gallons = 211.72 

▪ Commercial: The ratio of external to internal + external in commercial sector is 
estimated to be 80.725% (886.67 M gal / 1,098.39 M gal) 

▪ Commercial: The ratio of internal to internal + external in commercial sector is 
estimated to be 19.275% (211.72 M gal / 1,098.39 M gal) 

 

 
7 NAICS Codes: 21, 2212, 23, and 31-33. Excludes agriculture, forestry, fishing and hunting (NAICS code 11). 
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From EIA and PERC (CA totals): 

▪ Industrial: Total EIA HGL8 usage in California for external and internal combustion 
equipment in industrial sector in 1000 barrels9 = 5,492 

▪ Industrial: EIA definition of industrial sector includes agriculture NAICS Code 11 
▪ Industrial: Total PERC10 Industrial and Agricultural sectors propane11 in 1000 gallons = 

89,364 (29,935 M gal +59,429 M/gal) 
▪ Industrial: Ratio of total PERC industrial to industrial + agricultural propane in 1000 

gallons = 33.498% (29,935 M gal / 89,364 M/gal) 
▪ Industrial: Total LPG usage in California for external and internal combustion 

equipment in adjusted industrial without agricultural sector in 1000 barrels = 1,839.7 
(5,492 M barrels x 33.498%) 

▪ Industrial: Total LPG usage in California for external and internal combustion 
equipment in adjusted industrial without agricultural sector in 1000 gallons = 77,267 
(1,839.7 M barrels x 42 gallons / barrel)12 

▪ Industrial: Total LPG usage in commercial sector in South Coast for external 
combustion equipment in 1000 gallons = 56,857 (77,267 M gal x 73.585%) 

▪ Industrial: Total LPG usage in commercial sector in South Coast for internal 
combustion equipment in 1000 gallons = 20,411 (77,267 M gal x 26.415%) 

 

▪ Commercial: Total EIA HGL usage in California for external and internal combustion 
equipment in commercial sector in 1000 barrels = 3,262 

▪ Total LPG usage in SCAB for external and internal combustion equipment in industrial 
section in 1000 gallons = 62,433 (1,486.5 M barrels x 42 gallons / barrel) 

▪ Total LPG usage in commercial sector in SCAB for external combustion equipment in 
1000 gallons = 80.188% x 62,443 = 50,072 

▪ Total LPG usage in commercial sector in SCAB for internal combustion equipment in 
1000 gallons = 19.812% x 62,443 = 12,371 

 

Area Sources Estimated (South Coast): 

 

▪ Ratio of manufacturing (industrial and commercial) employment South Coast to State = 
45.569% 

▪ Total LPG usage in SCAB for external and internal combustion equipment in commercial 
section in 1000 barrels = 3,262 x 45.569% = 1,486.5 

 

 
8 EIA uses HGL now instead of LPC (per phone conversation with Yvonne Taylor, EIA). All HGL is considered to be 
propane https://www.eia.gov/state/seds/sep_sum/html/pdf/sum_btu_res.pdf (see footnote c). 
9 https://www.eia.gov/state/seds/sep_use/ind/pdf/use_ind_CA.pdf (CY 2018). 
10 Propane Education Research C is a national industry group and commissioned the 2017 study (based on 2015 EIA 
consumption data). http://www.npga.org/wp-content/uploads/2018/02/2015-Propane-Industry-Impact-on-US-
and-State-Economies-FINAL.pdf 
11 Propane is used as a proxy for LPG. https://www.eia.gov/energyexplained/hydrocarbon-gas-liquids/ 
12 https://www.epa.gov/sites/production/files/2015-08/documents/ii14_july2001.pdf 

https://www.eia.gov/state/seds/sep_sum/html/pdf/sum_btu_res.pdf
http://www.npga.org/wp-content/uploads/2018/02/2015-Propane-Industry-Impact-on-US-and-State-Economies-FINAL.pdf
http://www.npga.org/wp-content/uploads/2018/02/2015-Propane-Industry-Impact-on-US-and-State-Economies-FINAL.pdf
https://www.eia.gov/energyexplained/hydrocarbon-gas-liquids/
https://www.epa.gov/sites/production/files/2015-08/documents/ii14_july2001.pdf


Attachment H 
 

 

▪ Industrial13: Total LPG usage for the area source industrial external combustion 
equipment in 1000 gallons = 56,857 –  65.682= 56,791 

▪ Industrial: Total LPG usage for the area source industrial internal combustion equipment 
in 1000 gallons = 15,019 – 23.579 = 14,995 

 

▪ Commercial: Total LPG usage for the area source commercial external combustion 
equipment in 1000 gallons = 49,917 – 952.36 = 48,965 

▪ Commercial: Total LPG usage for the area source commercial internal combustion 
equipment in 1000 gallons = 12,333 – 235.30 = 12,098 

 

▪ The final emissions were determined by multiplying the estimated area source 
consumption for both the external and internal portions of the industrial and commercial 
sectors by the respective AP-42 default emission factors as summarized below: 

 

LPG Estimated Industrial Sector External Combustion Consumption =  M gal 

 

LPG Estimate Industrial Sector Internal Combustion Consumption =  M gal 

 

LPG Estimated Commercial Sector External Combustion Consumption =  M gal 

 

LPG Commercial Sector Internal Combustion Consumption =  M gal 

 

  

 
13 No LPG sources in AER databases with NAICS 11 (agriculture) 

Pollutant VOC NOx SOx CO PM 

Emission Factor (lb/gal) 0.26 12.80 4.60 3.20 0.28 

Emissions (lb/yr) 14,765 726,920 261,240 181,730 15,901 

Pollutant VOC NOx SOx CO PM 

Emission Factor (lb/gal) 83.00 139.00 0.35 129.00 5.00 

Emissions (lb/yr) 14,765 726,920 261,240 181,730 15,901 

Pollutant VOC NOx SOx CO PM 

Emission Factor (lb/gal) 0.26 12.80 4.60 3.20 0.28 

Emissions (lb/yr) 14,765 726,920 261,240 181,730 15,901 

Pollutant VOC NOx SOx CO PM 

Emission Factor (lb/gal) 83.00 139.00 0.35 129.00 5.00 

Emissions (lb/yr) 14,765 726,920 261,240 181,730 15,901 
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AREA SOURCE EMISSIONS FOR C/Y 2018 for 2022 AQMP 

CES NUMBER 92925 

OGV TANKERS FUGITIVE LOSSES DURING TRANSIT 

 

 

DESCRIPTION OF CATEGORY 

CES EIC Name MSC SRC MAT 

92925 83384716009999 OGV TANKERS TRANSIT VOC LOSSES 833 847 1622 

 

EIC 83384716201999 

EICSUM 833 

EICSUMN Ocean Going Vessels 

EICSOU 847 

EICSOUN Tankers 

EICMAT 1620 

EICMATN Crude Oil 

EICSUB 1999 

EICSUBN TRANSIT VOC LOSSES 

EICN OGV TANKERS TRANSIT VOC LOSSES 

 

This category estimates pressure-related fugitive VOC emissions through the mast riser, pressure 

vacuum (P/V) valves and other components of OGV tankers during marine transit of crude oil and 

other petroleum products. This category does not include fugitive losses at berth. 

 

METHODOLOGY AND ASSUMPTIONS 

Emissions for the 2018 base year were estimated based on the California State Land Commission’s 

throughput data. The throughput was grouped by product category (crude oil, distillate oil, gasoline, jet 

kerosene, residual oil), vessel type (tanker, barge), and vessel call purpose (load/discharge) as shown 

below: 
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Product Type Vessel 
Type 

Load/Discharge 2018 Throughput 
(bbs/yr) 

Crude Oil Tanker Load 1,294,269 

Discharge 258,405,379 

Barge Load 413,346 

Discharge 1,745,520 

Distilate Oil Tanker Load 3,027,144 

Discharge 5,383,705 

Barge Load 2,829,611 

Discharge 755,239 

Gasoline Tanker Load 2,737,699 

Discharge 8,253,810 

Barge Load 450,563 

Discharge 10,290,714 

Jet Kerosene Tanker Load 2,799,056 

Discharge 14,954,702 

Barge Load 9,048 

Discharge 693,434 

Residual Oil Tanker Load 10,991,077 

Discharge 34,626,894 

Barge Load 24,117,677 

Discharge 6,419,768 

Others Tanker Load 1,427,250 

Discharge 1,532,663 

Barge Load 2,267,377 

Discharge 1,530,693 

TOTAL 
  

396,956,638 

 

TOG emissions for each group was then calculated using the following equation: 

 

TOG (tons/yr) = Throughput (bbls/yr) * 42 gals/bbl * Transit Loss EF (lb/week-kgal) *1 kgal/1,000 gal 

*1 week/7 days * Transit Duration (days) * 0.0005 ton/lb  

where: 

• Transit Loss EFs, as shown below, are from the AP-42 Table 5.2-614 except for the gasoline EF 
of 1.82 lb/week-kgal which is based on RVP 7. The default factor of 2.7 lb/week-kgal in Table 
5.2-6 is based on RVP 10 which is not representative of gasoline products transported in the 
South Coast waters. For products that were not categorized, the crude oil EF was used as 
default. 

  

 
14 AP-42 TOG emission factors for petroleum marine vessel sources 

https://www.epa.gov/sites/production/files/2020-09/documents/5.2_transportation_and_marketing_of_petroleum_liquids.pdf
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Pollutant 

Gasoline 

Crude 

Oil 

Jet 

Kerosene 

Distillate 

Oil No. 2 

Residual 

Oil No. 

6 

TOG (lb/week-

kgal) 1.82 1.3 0.005 0.005 0.00003 

 

• Transit Duration is calculated by summing the average anchorage time for tanker vessels in 
the San Pedro Bay Ports and the average transit time for tanker vessels within 100 nm from 
the San Pedro Bay Ports as show below: 

 

Transit Duration (days) = [Anchorage Time (hrs) + Transit Time (hrs)]*1 day/24 hrs 

 

 = (66.5 hrs +6.62 hrs)* 1 day/24 hrs = 3.05 days 

 

66.5 hrs is the weighted average of anchorage hoteling times for non-chemical tankers based 

on the 2018 emissions inventories for POLA and POLB1516; and 

 

6.62 hrs is the average transit time for tanker vessels to travel 100 nm from and to the San 

Pedro Bay Ports at a service speed of 15.09 nm/hr, which is the average service speed for non-

chemical tanker vessels based on the 2018 IHS data. 

 

For barges, Transit Duration of 0.25 day was assumed 

 

VOC emissions were calculated by applying non-methane hydrocarbon content (NMHC) for each 

product type. For crude oil, 85% NMHC was assumed per AP 42 Table 5.2-6(c) and 100% NMHC was 

assumed for other product types. 

 

An Excel spreadsheet of 2018 TOG/VOC emissions calculated based on the above-described 

methodology is attached for reference. 

  

 
15 Port of Los Angeles Inventory of Air Emissions – 2018  
16 Port of Long Beach Air Emissions Inventory - 2018 

https://kentico.portoflosangeles.org/getmedia/ffc72e12-cc1c-4d4d-8dc8-c5a59d28685b/2018_Air_Emissions_Inventory_Presentation
https://www.polb.com/environment/air/#emissions-inventory
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SUMMARY AND NEW EMISSIONS 

  

Emissions for base year, 2018 

Pollutants 2016 AQMP 2022 AQMP 

VOC Not Reported 2,860 

TOG Not Reported 3,329 

 

 

GROWTH FORECASTING 

The growth forecast was based on the non-container cargo forecast for San Pedro Bay Ports by Mercator 

International LLC17. Projected emissions from 2020 thoroughthrough 2050 are provided in the attached 

Excel file. 

  

 
17 Mercator International LLC, San Pedro Bay Long-Term Unconstrained Cargo Forecast Final Report, July 12, 2016  
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AREA SOURCE EMISSIONS UPDATE FOR 2022 AQMP 

ARCHITECTURAL COATINGS AND RELATED SOLVENT 

 

CES EICMATN 
RULE 1113 

CODE TYPE COATING CATEGORY 

46763 
Oil based (organic solvent based) 
coatings (unspecified) 10 SB Fire Proofing Coatings 

85530 Oil based flat coatings 13 SB Flats 

85621 Oil based floor coatings 14 SB Floor Coatings 

85639 Oil based form release coatings 16 SB Form Release Compound 

46763 
Oil based (organic solvent based) 
coatings (unspecified) 17 SB Graphic Arts Coatings 

85647 
Oil based high temperature 
coatings 18 SB 

Industrial Maintenance - High 
Temperature IM Coatings 

85654 
Oil based industrial maintenance 
coatings 19 SB Industrial Maintenance 

85654 
Oil based industrial maintenance 
coatings 19a SB Non-Sacrificial Anti-Graffiti Coatings 

89797 Oil based lacquers (unspecified) 20 SB 
Clear Wood Finishes - Lacquer 
(includes Lacquer Sanding Sealer) 

46763 
Oil based (organic solvent based) 
coatings (unspecified) 21 SB Low Solids Coatings 

46763 
Oil based (organic solvent based) 
coatings (unspecified) 22 SB Magnesite Cement coatings 

89813 Oil based mastic texture 23 SB Mastic Coatings 

85662 
Oil based metallic pigmented 
coatings 24 SB Metallic Pigmented Coatings 

46763 
Oil based (organic solvent based) 
coatings (unspecified) 25 SB Multi-Color Coatings 

89821 
Oil based nonflat - low 
gloss/medium gloss 26 SB nonflat coatings- low gloss 

89821 
Oil based nonflat - low 
gloss/medium gloss 27 SB non flat coatings - medium gloss 

85548 
Oil based high gloss nonflat 
coatings 28 SB nonflat - high gloss 

46763 
Oil based (organic solvent based) 
coatings (unspecified) 29 SB Pre-Treatment Wash Primers 

85399 
Oil based primers, sealers, and 
undercoaters 30 SB Primers, Sealers, and Undercoaters 

85506 
Oil based quick dry enamel 
coatings 31 SB Quick-Dry Enamels 

85407 
Oil based quick dry primers, 
sealers, and undercoaters 32 SB 

Quick-Dry Primers, Sealers, and 
Undercoaters 
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CES EICMATN 
RULE 1113 

CODE TYPE COATING CATEGORY 

46763 
Oil based (organic solvent based) 
coatings (unspecified) 33 SB Recycled Coatings 

85571 Oil based bituminous roof coatings 34 SB Roof Coatings 

89839 Oil based rust preventative 35 SB Rust Preventative Coatings 

85423 Oil based sanding sealers 36 SB 
Clear Wood Finishes - Sanding 
Sealers 

46763 
Oil based (organic solvent based) 
coatings (unspecified) 37 SB Shellac - Clear 

46763 
Oil based (organic solvent based) 
coatings (unspecified) 38 SB Shellac - Pigmented 

89847 
Oil based specialty primer, sealer, 
and undercoater 39 SB Specialty Primers 

89771 Oil based bituminous roof primer 4 SB Roof Primers - Bituminous 

89854 
Oil based stains - 
clear/semitransparent 40 SB 

Stains, Interior 
(Clear/Semitransparent) 

85472 Oil based stains - opaque 41 SB 
Stains 
(Clear/Semitransparent/Opaque) 

46763 
Oil based (organic solvent based) 
coatings (unspecified) 42 SB Swimming Pool Coatings - Other 

46763 
Oil based (organic solvent based) 
coatings (unspecified) 43 SB Swimming Pool Coatings - Repair 

85696 Oil based traffic coatings 45 SB Traffic Coatings 

89862 
Oil based varnish - 
clear/semitransparent 46 SB Clear Wood Finishes - Varnish (Clear) 

89862 
Oil based varnish - 
clear/semitransparent 47 SB 

Clear Wood Finishes -Varnish 
(Semitransparent) 

89870 Oil based waterproofing sealers 48 SB Waterproofing Sealers 

89888 
Oil based waterproofing 
concrete/masonry sealers 49 SB 

Waterproofing Concrete/Masonry 
Sealers 

46763 
Oil based (organic solvent based) 
coatings (unspecified) 5 SB Bond Breakers 

89896 Oil based wood preservatives 50 SB Wood Preservatives - Below-Ground 

46763 
Oil based (organic solvent based) 
coatings (unspecified) 51 SB Default 

85696 Oil based traffic coatings 52 SB Driveway Sealers 

85670 Oil based roof coatings 53 SB Roof Coatings - Aluminum 

85589 
Oil based concrete curing 
compounds 54 SB 

Concrete Curing Compounds for 
Roadways and Bridges 

89896 Oil based wood preservatives 55 SB Wood Preservatives - Other 
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CES EICMATN 
RULE 1113 

CODE TYPE COATING CATEGORY 

85654 
Oil based industrial maintenance 
coatings 56 SB 

Industrial Maintenance - Zinc Rich 
IM Primers 

89797 Oil based lacquers (unspecified) 57 SB Pigmented Lacquer 

46763 
Oil based (organic solvent based) 
coatings (unspecified) 58 SB Concrete Surface Retarder 

89888 
Oil based waterproofing 
concrete/masonry sealers 59 SB Reactive Penetrating Sealers 

89797 Oil based lacquers (unspecified) 6 SB Clear Brushing Lacquer 

46763 
Oil based (organic solvent based) 
coatings (unspecified) 60 SB Sacrificial Anti-Graffiti Coatings 

89888 
Oil based waterproofing 
concrete/masonry sealers 61 SB Stone Consolidant 

85589 
Oil based concrete curing 
compounds 7 SB Concrete -Curing Compounds 

85597 Oil based dry fog coatings 8 SB Dry Fog coatings 

89789 Oil based faux finishing 9 SB Faux - Decorative Coatings 

89789 Oil based faux finishing 9a SB Faux - Clear Topcoat 

89789 Oil based faux finishing 9b SB Faux - Glazes 

89789 Oil based faux finishing 9c SB Faux-Japan 

89789 Oil based faux finishing 9d SB Faux-Trowel Applied Coatings 

46755 
Water based coatings 
(unspecified) 10 WB Fire Proofing Coatings 

85852 Water based flat coatings 13 WB Flats 

85936 Water based floor coatings 14 WB Floor Coatings 

89920 
Water based form release 
compounds 16 WB Form Release Compound 

46755 
Water based coatings 
(unspecified) 17 WB Graphic Arts Coatings 

85944 
Water based industrial 
maintenance coatings 18 WB 

Industrial Maintenance - High 
Temperature IM Coatings 

85944 
Water based industrial 
maintenance coatings 19 WB Industrial Maintenance 

85944 
Water based industrial 
maintenance coatings 19a WB Non-Sacrificial Anti-Graffiti Coatings 

89938 
Water based lacquers 
(unspecified) 20 WB 

Clear Wood Finishes - Lacquer 
(includes Lacquer Sanding Sealer) 

46755 
Water based coatings 
(unspecified) 21 WB Low Solids Coatings 

46755 
Water based coatings 
(unspecified) 22 WB Magnesite Cement coatings 

89946 Water based mastic texture 23 WB Mastic Coatings 
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CES EICMATN 
RULE 1113 

CODE TYPE COATING CATEGORY 

85951 
Water based metallic pigmented 
coatings 24 WB Metallic Pigmented Coatings 

46755 
Water based coatings 
(unspecified) 25 WB Multi-Color Coatings 

89953 
Water based nonflat - low 
gloss/medium gloss 26 WB nonflat coatings- low gloss 

89953 
Water based nonflat - low 
gloss/medium gloss 27 WB non flat coatings - medium gloss 

85860 
Water based high gloss nonflat 
coatings 28 WB nonflat - high gloss 

46755 
Water based coatings 
(unspecified) 29 WB Pre-Treatment Wash Primers 

85720 
Water based primers, sealers, and 
undercoaters 30 WB Primers, Sealers, and Undercoaters 

46755 
Water based coatings 
(unspecified) 31 WB Quick-Dry Enamels 

85738 
Water based quick dry primers, 
sealers, and undercoaters 32 WB 

Quick-Dry Primers, Sealers, and 
Undercoaters 

46755 
Water based coatings 
(unspecified) 33 WB Recycled Coatings 

85894 
Water based bituminous roof 
coatings 34 WB Roof Coatings 

89961 Water based rust preventative 35 WB Rust Preventative Coatings 

85753 Water based sanding sealers 36 WB 
Clear Wood Finishes - Sanding 
Sealers 

46755 
Water based coatings 
(unspecified) 37 WB Shellac - Clear 

46755 
Water based coatings 
(unspecified) 38 WB Shellac - Pigmented 

89979 
Water based specialty primer, 
sealer, and undercoater 39 WB Specialty Primers 

89904 
Water based bituminous roof 
primer 4 WB Roof Primers - Bituminous 

89987 
Water based stains - 
clear/semitransparent 40 WB 

Stains, Interior 
(Clear/Semitransparent) 

85803 Water based stains - opaque 41 WB 
Stains 
(Clear/Semitransparent/Opaque) 

46755 
Water based coatings 
(unspecified) 42 WB Swimming Pool Coatings - Other 

46755 
Water based coatings 
(unspecified) 43 WB Swimming Pool Coatings - Repair 

85977 Water based traffic coatings 45 WB Traffic Coatings 
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CES EICMATN 
RULE 1113 

CODE TYPE COATING CATEGORY 

89995 
Water based varnishes - 
clear/semitransparent 46 WB Clear Wood Finishes - Varnish (Clear) 

89995 
Water based varnishes - 
clear/semitransparent 47 WB 

Clear Wood Finishes -Varnish 
(Semitransparent) 

90001 
Water based waterproofing 
sealers 48 WB Waterproofing Sealers 

90019 
Water based waterproofing 
concrete/masonry sealers 49 WB 

Waterproofing Concrete/Masonry 
Sealers 

46755 
Water based coatings 
(unspecified) 5 WB Bond Breakers 

90027 Water based wood preservatives 50 WB Wood Preservatives - Below-Ground 

46755 
Water based coatings 
(unspecified) 51 WB Default 

85977 Water based traffic coatings 52 WB Driveway Sealers 

85969 Water based roof coatings 53 WB Roof Coatings - Aluminum 

85902 
Water based concrete curing 
compounds 54 WB 

Concrete Curing Compounds for 
Roadways and Bridges 

90027 Water based wood preservatives 55 WB Wood Preservatives - Other 

85944 
Water based industrial 
maintenance coatings 56 WB 

Industrial Maintenance - Zinc Rich 
IM Primers 

89938 
Water based lacquers 
(unspecified) 57 WB Pigmented Lacquer 

46755 
Water based coatings 
(unspecified) 58 WB Concrete Surface Retarder 

90019 
Water based waterproofing 
concrete/masonry sealers 59 WB Reactive Penetrating Sealers 

89938 
Water based lacquers 
(unspecified) 6 WB Clear Brushing Lacquer 

46755 
Water based coatings 
(unspecified) 60 WB Sacrificial Anti-Graffiti Coatings 

90019 
Water based waterproofing 
concrete/masonry sealers 61 WB Stone Consolidant 

85902 
Water based concrete curing 
compounds 7 WB Concrete -Curing Compounds 

85910 Water based dry fog coatings 8 WB Dry Fog coatings 

89912 Water based faux finishing 9 WB Faux - Decorative Coatings 

89912 Water based faux finishing 9a WB Faux - Clear Topcoat 

89912 Water based faux finishing 9b WB Faux - Glazes 

89912 Water based faux finishing 9c WB Faux-Japan 

89912 Water based faux finishing 9d WB Faux-Trowel Applied Coatings 
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DESCRIPTION CATEGORY 

This category estimates the emissions of volatile organic compounds (VOC) from architectural coatings 

used in the South Coast AQMD. 

 

METHODOLOGY AND ASSUMPTIONS 

Rule 314 – Fees for Architectural Coatings (Rule 314) subdivision (e) – Requirement to Submit an Annual 

Quantity and Emissions Report (AQER) requires  architectural coating manufacturers who sell 

architectural coatings into or within the South Coast AQMD’s jurisdiction and are subject to Rule 1113 – 

Architectural Coatings (Rule 1113) to electronically submit an AQER by April 1 of each year.  

Determination of Reported VOC Emissions for each CES 

Annual quantity and emission data reported pursuant to Rule 314 is used to determine the annual 

Reported VOC Emissions (in tons per day (tpd) and tons per year (tpy)) for each CES listed above, as shown 

in the equations below. 

 

𝑅𝑒𝑝𝑜𝑟𝑡𝑒𝑑 𝑉𝑂𝐶 𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠 (𝑡𝑝𝑑)  

=  (𝐴𝑛𝑛𝑢𝑎𝑙 𝑆𝑎𝑙𝑒𝑠 𝑉𝑜𝑙 𝑖𝑛
𝑔𝑎𝑙

𝑦𝑒𝑎𝑟
 )(

3.78541 𝐿

1 𝑔𝑎𝑙
)(𝑟𝑒𝑝𝑜𝑟𝑡𝑒𝑑 𝑀𝑎𝑡𝑒𝑟𝑖𝑎𝑙 𝑉𝑂𝐶 𝑖𝑛 

𝑔

𝐿
)(

1 𝑙𝑏

453.592 𝑔
)(

1 𝑡𝑜𝑛

2000 𝑙𝑏𝑠
)(

1 𝑦𝑒𝑎𝑟

365 𝑑𝑎𝑦𝑠
) 

 

𝑅𝑒𝑝𝑜𝑟𝑡𝑒𝑑 𝑉𝑂𝐶 𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠 (𝑡𝑝𝑦)  

=  (𝐴𝑛𝑛𝑢𝑎𝑙 𝑆𝑎𝑙𝑒𝑠 𝑉𝑜𝑙 𝑖𝑛
𝑔𝑎𝑙

𝑦𝑒𝑎𝑟
 )(

3.78541 𝐿

1 𝑔𝑎𝑙
)(𝑟𝑒𝑝𝑜𝑟𝑡𝑒𝑑 𝑀𝑎𝑡𝑒𝑟𝑖𝑎𝑙 𝑉𝑂𝐶 𝑖𝑛 

𝑔

𝐿
)(

1 𝑙𝑏

453.592 𝑔
)(

1 𝑡𝑜𝑛

2000 𝑙𝑏𝑠
) 

 

Determination of colorant emissions 

Emissions from colorants are estimated based on the following assumptions:  

(1) Colorant will be added to 80% of all coatings, and  

(2) Four ounces of colorant is added at current VOC of Material (g/L) limit of Rule 1113. 

Sales volume reported pursuant to Rule 314 for the calendar year of interest is compiled for the 

following:  

(1) Flat coating (Rule 1113 code 13),  

(2) Non-flat coatings (Rule 1113 codes 26, 27, and 28), 

(3) Industrial Maintenance (IM) waterborne (Rule 1113 codes 18, 19, 19a, and 56), and 

(4) IM solvent-borne (same categories as waterborne). 

The annual emissions are calculated using the following equations: 

 

http://www.aqmd.gov/docs/default-source/rule-book/reg-iii/r314.pdf
http://www.aqmd.gov/docs/default-source/rule-book/reg-xi/r1113.pdf
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VOC Emissions = waterborne colorant emissions + solvent-based colorant emissions 

 

VOC Emissions = 

(
Rule 1113 Limit MatVOC 20

𝑔

𝐿

119.83
) (

4 𝑜𝑧 𝑐𝑜𝑙𝑜𝑟𝑎𝑛𝑡

128 𝑜𝑧 𝑚𝑎𝑡
) (

80 𝑡𝑖𝑛𝑡𝑒𝑑

100 𝑚𝑎𝑡
) (Vol IM water + Vol flat/non-flat) 

+ 

(
Rule 1113 Limit Material VOC 325

𝑔

𝐿

119.83
) (

4 𝑜𝑧 𝑐𝑜𝑙𝑜𝑟𝑎𝑛𝑡

128 𝑜𝑧 𝑚𝑎𝑡𝑒𝑟𝑖𝑎𝑙
) (

80 𝑡𝑖𝑛𝑡𝑒𝑑

100 𝑚𝑎𝑡𝑒𝑟𝑖𝑎𝑙
) (Vol IM solvent) 

(
2000 𝑙𝑏𝑠

1 𝑡𝑜𝑛
)(

365 𝑑𝑎𝑦𝑠

1 𝑦𝑒𝑎𝑟
) 

 

 

Determination of emissions from usage of thinners, additives, and clean-up solvents 

The sales volume for solvent based and waterborne coatings reported annually under the Rule 314 can 

be used to estimate the total volume of thinning, additive, and cleanup solvents using the usage ratios in 

the Table below. 

 

 Coating Type 
Solvent/Additive 

Usage Ratio* 
Notes 

VOC Content 
(lb VOC/gal solvent) 

Thinning Solvent-borne 0.0597 
Gal thinning solvent 
per gal SB coating 

25 

Additives Water-borne 0.0044 
Gal additive per gal 
WB coating 

110.24 

Cleanup 
Solvent-borne & Water-
borne 

0.0160 
Gal cleanup solvent 
per gal SB + WB 
coating 

25 

*Table 1 of Attachment A – New Method for Estimating Emissions from Thinning and Cleanup Solvents 

(ARB, March 2006): Estimation Methodology: 2006-03-09 New Method for Estimating Emissions from 

Thinning and Cleanup Solvents (ca.gov) 

 

To determine emissions for each of these solvents, the following equation is used: 

 

VOC Emissions =  
Volume (gal)  ×  VOC Content (g/L)

119.83 ∗ ×  2000 lbs/ton × 365 days/yr
 

 

∗ 119.83 =  
453.592 g/lb

3.7854 lbs/gal
 

 

  

https://ww2.arb.ca.gov/sites/default/files/2020-12/thinningandcleanupcalc.pdf
https://ww2.arb.ca.gov/sites/default/files/2020-12/thinningandcleanupcalc.pdf
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AREA SOURCE EMISSIONS FOR 2022 AQMP 

 

DESCRIPTION CATEGORY 

This category estimates the emissions of VOC from adhesive and sealant applications. 

METHODOLOGY AND ASSUMPTIONS 

Pursuant to the reporting requirements of Rule 1168 – Adhesive and Sealant Applications18, Sections 

(f)(2)(B), (f)(2)(C), and (f)(2)(F), regulated facilities are required to submit a Quantity & Emission Report 

(QER) using the approved QER form (1). The QER form contains three (3) tables: General QER, Aerosol 

QER, and 55 Gallon Exemption QER, each corresponding to the aforementioned rule sections.   

Determination of solvent-based and water-based products 

Reported sales data is sorted by type, i.e., solvent-based and water-based as reported in the QER for each 

facility prior to analysis. 

Determination of VOC_TPD from data reported in the General QER 

Reported sales volume for each product, as reported in the General QER section of the QER, is used to 

calculate the total VOC_TPD (in tons per day) for each product, using the equation below. 

 

𝑉𝑂𝐶_𝑇𝑃𝐷 =  
{(𝑇ℎ𝑟𝑜𝑢𝑔ℎ𝑝𝑢𝑡 ×  𝑉𝑂𝐶 𝑀𝑎𝑡𝑒𝑟𝑖𝑎𝑙)}

(119.83 × 2000 × 365)
 

 

Once the VOC_TPD for each product is determined, a sum for all products is calculated for each facility. 

Determination of VOC_TPD from data reported in the Aerosol QER 

Reported product weight sold for each product (in pounds) and their corresponding percent VOC by 

weight are used to calculate the VOC_TPD for each product. 

 

𝑉𝑂𝐶_𝑇𝑃𝐷 =  
{(𝑇ℎ𝑟𝑜𝑢𝑔ℎ𝑝𝑢𝑡 × % 𝑉𝑂𝐶 𝐵𝑦 𝑊𝑒𝑖𝑔ℎ𝑡)}

(2000 × 365)
 

 
18 Rule 1168 Quantity and Emission Report Form (08/15/19) 

 

CES # 83030: ADHESIVES AND SEALANTS (SOLVENT BASED)  

CES # 83063: ADHESIVES AND SEALANTS (WATER BASED) 
 

https://www.aqmd.gov/docs/default-source/aqmd-forms/Rule-by-Numbers/r1168_qer_081519.xls?sfvrsn=14
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Again, a total for all aerosol products is determined once the VOC_TPD for each product has been 

calculated. 

Determination of VOC_TPD from data reported in the 55 Gallon Exemption QER 

Facilities subject to (f)(2)(F) are users and purchasers of regulated products, not manufacturers as the 

case with sections (f)(2)(B) and (f)(2)(C).  Nevertheless, the VOC_TPD for each product can be 

determined using the equation below. 

 

𝑉𝑂𝐶_𝑇𝑃𝐷 =  
{(𝑇ℎ𝑟𝑜𝑢𝑔ℎ𝑝𝑢𝑡 ×  𝑉𝑂𝐶 𝑀𝑎𝑡𝑒𝑟𝑖𝑎𝑙)}

(119.83 × 2000 × 365)
 

 

Determination of the overall total VOC_TPD for each year 

Once the totals for water-based products, solvent-based products, aerosol products, and 55 gallon 

exempt products are calculated, they are added to provide a final overall total for each CES (83030 & 

83063).  The same methodology is used for each reporting year. 

Assumptions 

The following assumptions are made in the analysis: 

• For reported data that has no indication of whether the product is solvent-based or water-

based, the product is assumed to be solvent-based. 

• Some reports show only one value for both reporting years (2017 & 2018), the value is divided 

in halves for each year. 
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AREA SOURCE EMISSIONS FOR LIVESTOCK 

CY 2018 FOR 2022 AQMP 

 

CES NUMBER CATEGORY DESCRIPTION 

89516 Dairy Cattle 

89557 Layers 

89573 Swine 

 

CES NUMBER 89516 

This category estimates the area source emissions of PM, NH3 and VOC from dairy cattle. The 

methodology has two steps: methodology and assumptions, and estimated emissions reduction.  

Step 1 – Methodology and Assumptions 

There are four types of dairy cattle: milking cows, dry cows, heifers, and calves. Emissions can be 

estimated for each type of cattle using the emission factors (EF) from the South Coast AQMD April 

2011Technology Assessment (TA) report.19 A TAD sheet requires a single EF for calculations; therefore, 

weighted emission factors must be determined first.  

Throughput for each type of dairy cattle is determined based on the same distribution as provided in the 

2008 baseline inventory where 208,010 dairy cattle (110,991 milking cows, 19,952 dry cows, 47510 

heifers, and 29548 calves) were reported as indicated in the TA. The resulting percentage of dairy cattle 

are milking cows 53.4%; dry cows 9.6%; heifers 22.8%; and calves 14.2%.  

The total 2018 number of 126,000 dairy cattle was provided by the Santa Ana Water Control Board 

(SAWCB). The SAWCB 2019 dairy cattle count in the region was reported to be 122,000 (64,000 head in 

the Chino basin and the remaining 58,000 dairy cattle in the San Jacinto watershed and 

Riverside/Corona areas) as compared to 126,000 in 2018.  The throughput or head count for each type 

of dairy cattle is estimated by applying the percentage distribution by type to the total dairy cattle count 

as shown in Table 1. 

Table 1 – 2018 Estimated Dairy Cattle (Head/Yr) Throughput 

Types Annual Total Dairy Cattle 
(head) 

Percentage (%) Throughput (head/yr) = 
Annual Total Dairy Cattle x 

Percentage 

Milk Cow  
126,000 

53.4 67,284 

Dry Cow 9.6 12,096 

Heifer 22.8 28.728 

Calf 14.2 17,892 

 

 
19 South Coast AQMD, April 2011, TECHNOLOGY ASSESSMENT– 2007 AQMP CM# MCS-05 
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PM, NH3 and VOC emissions were estimated using equations (1) for each type of dairy cattle. 

 

Emission (pollutant,type) = Throughput (type) × EF (pollutant, type)) (1) 

Where, 

Emission: is the total emissions for the type of dairy cattle (milk cow, dry cow, heifer or calf) and for the 

pollutant (PM, NH3 or VOC) expressed in pound per year (lb/yr). 

type: type of dairy cattle (milk cow, dry cow, heifer, or calf). 

Throughput:  head count by type per year (head/yr). 

EF: is the emission factor by pollutant (PM, NH3 or VOC) and type expressed in pounds/head (lb/head). 

EFs are based on the TA. 

Weighted Emission Factors for each pollutant can be determined using equation (2). 

Pollutant Weighted Emission Factor (EFw) = Total Pollutant Emissions / Annual Total Dairy Cattle (2) 

Where, 

Pollutant Weighted Emission Factor (EFw): by pollutant (PM, NH3 or VOC) for all dairy cattle expressed in 

pound/head (lb/head) 

Total Pollutant Emissions: total emissions by pollutant (PM, NH3 or VOC) for each dairy cattle type 

expressed in pound per year (lb/yr).  Total Emissions= Emissions (Milk Cow) + Emissions (Dry Cow) + 

Emissions (Heifer) + Emissions (Calf) 

Table 2 shows the EFw for each pollutant. 

Table 2 – Weighted Emissions Factors for Dairy Cattle by Pollutant 

Pollutant EFw (lbs/head) 

PM10 3.56 

NH3 53.564 

VOC 9.7002 

 

Step 2 – Estimated Emission Reductions 

An assumption is made that the dairy cattle count in 2018 can be distributed between Riverside and San 

Bernardino counties and is the same as 2019. The distributions are the following: 

• Riverside Throughput= 58,000/122,000 x 126,000=59,850 

• San Bernardino Throughput= 64,000/122,000 x 126,000=66,150 

PM, NH3 and VOC emissions were estimated using equations (3). 

Emission = Throughput × Weighted Emission Factor (EFw) x Control Factor (CF)/2000  (3) 

Where, 
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Emission: is expressed in ton per year (ton/yr). 

Weighted Emission Factor (EFw): is expressed in pound/head (lb/head). 

Control Factor (CF): CFs were derived from Rule 1127 based on theTA1. CFs for NH3 are 0.74 and VOC 

0.63. PM does not have CF. 

Conversion factor for tons to pounds: 2,000 lb per ton. 

SUMMARY AND CONCLUSION 

A Quality Assurance check was conducted to determine if the estimated emission results were 

reasonable. Table 3 shows the data taken from the TA and estimates the reduction from 2008 to 2018. 

Table 4 shows the population reduction from 2008 to 2018 based on the throughput from the SAWCB. 

Table 3 

Pollutants 2008/2009 
Inventory 

(tons) 

2014 
Inventory 

from Survey 
(tons) 

2023 
Inventory 

Projected in 
TA (tons) 

Reduction / 
year (2008 to 

2023) 

Reduction 
in 2018 
(tons) 

Percentage 
(%) 

reduction 
in 2018 

PM10 0.54 0.48 0.25 -0.019333333 0.34667 36% 

NH3 11.29 10 5.21 -0.405333333 7.23667 36% 

VOC 2.25 1.54 0.8 -0.096666667 1.28333 43% 

 

Table 4 

2008 count (from Tech Assessment) 2018 count (SAWCB) Population reduced 

208,010 126,000 39% 

 

As a result, the TA predicts an estimated 36% to 43% reduction and SAWCB count shows an estimated 

39% reduction. Therefore, it appears that the estimates based on the TA and SAWCB are reasonable. 

An extensive literature search was conducted including USDA, County of San Bernardino and County of 

Riverside databases for various reporting/census years from 2008 through 2019. While each data source 

had some useful information, no single source had all the information needed for a precise assessment. 

In addition, definitions vary from source to source (for example, USDA and SB county include calves with 

beef cattle counts, whereas the “2011 Tech Assessment – 2007 AQMP CM# MCS-05” (TA) include calves 

as dairy cattle). However, since the TA based on Santa Ana Water Control Board (SAWCB) data 

represents the most complete assessment, and was used in a previous assessment, 2018 SAWCB dairy 

cattle data was obtained and compared with 2008 SAWCB data. It is unlikely that emission factors for 

animal types have changed since the TA notes they are derived from detailed and independent studies 

of specific animal types. Using the TA emission factors and 2018 SAWCB data we obtained the following, 

closely matching, estimates for 2018 “actual” (current estimated) vs TA projected emissions (for 

example, for NH3): 

• Projected 2018 NH3 emissions based on 2008 TA Baseline = 7.24 TPD 
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• Actual SAWCB dairy cattle population decrease from 2008 to 2018 = 39% 

• Estimated 2018 NH3 emissions based on actual 2018 SAWCB dairy animal count = Count x 

Weight Emission Factor x Rule 1127 Control Factor x Conversion Factor for TPD = 126,000 x 

53.564 x 0.74 x (1/365x2000) = 6.84 TPD 

• Only 3% variation between projected (higher) vs. actual estimated (lower) 2018 NH3 emissions 

• County of San Bernardino actual milk production 2008 to 2018 ≈ 49% decrease 

 

CES NUMBER 89557 

This category estimates the area source emissions of PM, NH3 and VOC from layers. There was no 

previous TAD so as requested a new TAD sheet was created.  

METHODOLOGY AND ASSUMPTIONS 

PM, NH3 and VOC emissions were estimated using equations (4). 

Emission= Throughput × Emission Factor (EF) / 2000  (4) 

Where, 

Emission: is expressed in ton per year (ton/yr). 

Emission Factor (EF): is expressed in pound/head (lb/head). 

Conversion factor: 2,000 pound per ton. 

Emission factors are based on Technology Assessment April 2011. Throughput is based on 2017 USDA 

census of agriculture in Los Angeles, Orange, Riverside and San Bernardino counties20.  

CES NUMBER 89573 

This category estimates the area source emissions of NH3 and VOC from swine. There was no previous 

TAD so as requested a new TAD sheet was created.  

METHODOLOGY AND ASSUMPTIONS 

NH3 and VOC emissions were estimated using equations (4). Emission factors are based on Technology 

Assessment April 2011. Throughput is based on 2017 USDA census of agriculture in Los Angeles, Orange, 

Riverside and San Bernardino counties2. There is only one swine facility in the Basin. All emissions are 

allocated to Riverside county.  

  

 
20 

https://www.nass.usda.gov/Publications/AgCensus/2017/Full_Report/Volume_1,_Chapter_2_County_Level/Califo

rnia/ 

https://www.nass.usda.gov/Publications/AgCensus/2017/Full_Report/Volume_1,_Chapter_2_County_Level/California/
https://www.nass.usda.gov/Publications/AgCensus/2017/Full_Report/Volume_1,_Chapter_2_County_Level/California/
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AREA SOURCE EMISSIONS FOR C/Y 2018 for 2022 AQMP 

CES NUMBER 90474 

COMPOSTING - SOLID WASTE (UNSPECIFIED) - CHIPPINGS AND GRINDINGS 

 

 

DESCRIPTION OF CATEGORY 

CES EIC Name MSC SRC MAT 

90474 19917002400116 COMPOSTING - SOLID WASTE (UNSPECIFIED) - 
CHIPPINGS AND GRINDINGS 

199 170 0240 

 

EIC 19917002400116 

EICSUM 199 

EICSUMN OTHER (WASTE DISPOSAL) 

EICSOU 170 

EICSOUN COMPOSTING 

EICMAT 270 

EICMATN SOLID WASTE (UNSPECIFIED) 

EICSUB 116 

EICSUBN CHIPPINGS AND GRINDINGS 

EICN COMPOSTING - SOLID WASTE - CHIPPINGS AND GRINDINGS 

 

This category estimates the area source emissions of VOC and NH3 from the direct land applications 

(DLAs) of chipped and ground, compostable mulch. Greenwaste, once collected and screened, is chipped 

and ground to produce multiple products, including, but not limited to, composting feedstock, biomass, 

alternative daily cover (ADC), and mulch. Mulch is compostable and when used as a ground cover, it may 

produce VOC and NH3 emissions over time due to microbiological decomposition activity. Compostable 

mulch is typically not well managed or controlled once applied to land and therefore, could become a 

potential source of emissions.  

 

Curbside and non-curbside greenwaste is chipped and ground to produce mulch that is used as a ground 

cover material on public land (e.g., for erosion control or soil reclamation). There is high potential to emit 

air pollutants from land applied mulch as the material may undergo microbiological decomposition over 

time because it would not be well managed or controlled once being spread. If uncomposted and 

untreated, mulched greenwaste may cause not only airborne emissions, but also threaten the 

environment and public health from possible pathogen contamination. A recent study showed that direct 

land applications of chipped and screened but uncomposted greenwaste had significant VOC emissions 

occurring from greenwaste applied on soil surface. In addition, uncontrolled mulch application piles may 

go through anaerobic decomposition stages, potentially resulting in methane emissions. 
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METHODOLOGY AND ASSUMPTIONS 

Emission methodology has not been updated since the last emissions inventory. VOC and NH3 emissions 

from the chipped and ground mulch are estimated based on South Coast AQMD Rule 1133.3 requirements 

(South Coast AQMD, 2011) and the methodology developed for the 2016 AQMP Control Measure BCM-

10 (South Coast AQMD, 2017).  

 

Uncontrolled Emission Factors 

This section comes from the 2015 AER guideline report. VOC and NH3 emissions can be estimated using 

equation (1) when the emissions are not being controlled prior to be released to the atmosphere. 

 

Emission = Throughput × Uncontrolled Emission Factor    (1) 

 

Where, 

Emission: VOC or NH3 emissions expressed in pounds per year (lb/yr). 

Throughput: Mass of mulch in tons per year (ton/yr), as received by a facility and produced through 

chipping and grinding.  

Uncontrolled Emission Factor (EFu): South Coast AQMD default factors that are taken from 

Rule 1133.3 staff report and are available to estimate the 

emissions from chipped and ground mulch.  

 

The uncontrolled emission factors are listed under Table 1. 
 

Table 1. Uncontrolled Emission Factors for Chipped and Ground Mulch 

Operation VOC EFu 
(lbs/ton of throughput) 

NH3 EFu 
(lbs/ton of throughput) 

Greenwaste Composting 4.67 0.66 

  

 

Activity Data 

 

Throughput is a new update with the 2018 actual annual throughput the facilities reported to the South 

Coast AQMD under the Rule 1133 Registration/Annual Update requirements. If the 2018 throughput data 

was not readily available for the facility, the total actual throughput available in a most recent year 
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(between 2014 and 2019) was used as a substitute. The following assumptions are made in calculating 

emissions for this area source category: 

 

• The total actual throughput data provided by each greenwaste composting facility as reported 
in the Rule 1133 Registration/Annual Update database is accurate. 

• The record on the greenwaste composting operations reported to Rule 1133 
Registration/Annual Update is comprehensive and is the best resource available. 

 

SUMMARY AND NEW EMISSIONS 

 

Total Throughput  

Facilities’ annual actual throughput comes from C/Y 2014–2019 Rule 1133 database. Total facility 

throughput by county and VOC and NH3 emission factors for compostable, chipped and ground mulch are 

given in Table 2.  

 

Table 2. County-Specific Throughput and VOC and NH3 Emission Factors for Compostable, Chipped 

and Ground Mulch 

County # of 
Facilities 

Throughput 
(tons/year) 

VOC EFu 
(lbs/ton) 

NH3 EFu 
(lbs/ton) 

Los Angeles  11 329,113 4.67 0.66 

Orange  3 46,183 4.67 0.66 

Riverside*  4 240,884 4.67 0.66 

San Bernardino  5 129,911 4.67 0.66 

South Coast Air Basin 23 746,091  4.67 0.66 

* South Coast Air Basin only. 

 

VOC and NH3 Emissions 

VOC and NH3 emissions by county are calculated using equation (1) from throughput and uncontrolled 

emission factors in Table 2. 

 

Table 3. Total VOC and NH3 Emissions in the South Coast Air Basin 

County Throughput 
(tons/year) 

VOC 
(tons/year) 

NH3 
(tons/year) 

Los Angeles  329,113 768.5 108.6 

Orange  46,183 107.8 15.2 

Riverside 240,884 562.5 79.5 

San Bernardino  129,911 303.3 42.9 



Attachment H 
 

 

South Coast Air Basin 746,091 1,742 246 

 

Emissions for Base Year 2018 (for the South Coast Air Basin)21 

 2016 AQMP 2022 AQMP 

Pollutant VOC NH3 VOC NH3 

EF (lbs/ton) 4.16 0.63 4.67 0.66 

Emissions (tpy) 1,348  204 1,742 246 

Emissions (tpd) 3.69 0.56 4.77 0.67 

 

REFERENCES 

1. South Coast AQMD, Final Staff Report for Proposed Rule 1133.3 – Emission Reductions for 
Greenwaste Composting Operations, July 2011. 

2. South Coast AQMD, Final 2016 Air Quality Management Plan, Appendix IV-A – South Coast 
AQMD’s Stationary and Mobile Source Control Measures, page IV-A-98, March 2017 

  

 
21 The 2016 AQMP emissions include both greenwaste composting and chip and grind mulch, while the 2022 
AQMP emissions only include chip and grind mulch with greenwaste composting reported in a separate category. 

http://www.aqmd.gov/docs/default-source/Agendas/Governing-Board/2011/2011-jul8-037.pdf
http://www.aqmd.gov/docs/default-source/Agendas/Governing-Board/2011/2011-jul8-037.pdf
http://www.aqmd.gov/docs/default-source/clean-air-plans/air-quality-management-plans/2016-air-quality-management-plan/final-2016-aqmp/appendix-iv-a.pdf?sfvrsn=4
http://www.aqmd.gov/docs/default-source/clean-air-plans/air-quality-management-plans/2016-air-quality-management-plan/final-2016-aqmp/appendix-iv-a.pdf?sfvrsn=4
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AREA SOURCE EMISSIONS FOR C/Y 2018 for 2022 AQMP 

CES NUMBER 90473 

COMPOSTING - SOLID WASTE (UNSPECIFIED) - GREENWASTE 

 

 

DESCRIPTION OF CATEGORY 

CES EIC Name MSC SRC MAT 

90473 19917002400115 COMPOSTING - SOLID WASTE (UNSPECIFIED) - 
GREENWASTE 

199 170 0240 

 

EIC 19917002400115 

EICSUM 199 

EICSUMN OTHER (WASTE DISPOSAL) 

EICSOU 170 

EICSOUN COMPOSTING 

EICMAT 270 

EICMATN SOLID WASTE (UNSPECIFIED) 

EICSUB 115 

EICSUBN GREENWASTE 

EICN COMPOSTING - SOLID WASTE - GREENWASTE 

 

This category estimates the area source emissions of VOC and NH3 from greenwaste composting 

operations. Greenwaste composting operations produce a finished compost involving the active phase 

biodegradation and subsequent curing phase of greenwaste materials. Greenwaste composting is 

microbiological decomposition of greenwaste by itself, or in combination with foodwaste, or up to 20 

percent manure, per pile volume basis. 

 

METHODOLOGY AND ASSUMPTIONS 

Emission methodology has not been updated since the last emissions inventory. VOC and NH3 emissions 

from greenwaste composting operations are estimated based on the methodology developed in the 

Annual Emission Reporting (AER) guideline document for greenwaste composting operations (South Coast 

AQMD, 2015) and based on South Coast AQMD Rule 1133.3 requirements (South Coast AQMD, 2011).   

 

Controlled Emission Factors 

This section comes from the 2015 AER guideline report. VOC and NH3 emissions can be estimated using 

equation (1) when the emissions are being controlled prior to be released to the atmosphere. 
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Emission = Throughput × Controlled Emission Factor    (1) 

 

Where, 

Emission: VOC or NH3 emissions expressed in pounds per year (lb/yr). 

Throughput: Mass of foodwaste, manure, and greenwaste in tons per year (ton/yr) as received by 

a facility and processed through composting.  

Controlled Emission Factor (EFc): These are factors determined based on the types of emission 

control that exists at the facility such as best management 

practices (BMPs) or additional South Coast AQMD approved 

control system as described below.  

 

i) Best Management Practices: The BMPs are defined as when greenwaste composting piles are 
covered with at least six inches of finished compost within 24 hours of initial pile formation, and 
not turned for the first seven days of active phase composting. In addition, for the first fifteen 
days of initial pile formation and within six hours before turning, the top half of the pile is kept 
wet to a depth of at least three inches. 

 

ii) Add-On Control: South Coast AQMD approved emission control system is used for greenwaste 
composting piles (i.e., biofiltration, etc.)  

 
The controlled emission factors are listed under Table 1 for BMPs or Add-On control. 

 

Table 1. Controlled Emission Factors for Greenwaste Composting Operations 

Control Method VOC EFc 
(lbs/ton of throughput) 

NH3 EFc 
(lbs/ton of throughput) 

Best Management Practices 2.97* 0.57** 

Add-On Control 1.27*** 0.29*** 

* This value assumes 40% control applied to the active phase only  

** This value assumes 20% control applied to the active phase only 

*** This value assumes 80% control applied to the active phase only 

 

Composite Emission Factors 

 

There is no update of this section since the last emissions inventory. A county-specific composite emission 

factor for a pollutant is determined using equation (2). 
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𝐶𝐸𝐹 =  
∑(𝑇𝑃𝑖 × 𝐸𝐹𝑐,𝑖)

∑(𝑇𝑃𝑖)
        (2) 

Where, CEF is a composite emission factor for VOC or NH3, expressed in lb/ton; TPi is the annual actual 

throughput of greenwaste composting feedstock in tons/yr at a facility i (i = 1, …, n); EFc,i is a controlled 

emission factor for VOC or NH3 at a facility i.  A county-specific CEF is calculated by dividing the sum of 

BMP controlled or Add-On controlled emissions of VOC or NH3 by the sum of throughput for all facilities 

located in that county.  

 

Activity Data 

Throughput is a new update with the 2018 actual annual throughput the facilities reported to the South 

Coast AQMD under the Rule 1133 Registration/Annual Update requirements. If the 2018 throughput data 

was not readily available for the facility, the total actual throughput available in a most recent year 

(between 2014 and 2019) was used as a substitute. The following assumptions are made in calculating 

emissions for this area source category: 

• The total actual throughput data provided by each greenwaste composting facility as reported in the Rule 
1133 Registration/Annual Update database is accurate. 

• The record on the greenwaste composting operations reported to Rule 1133 Registration/Annual Update 
is comprehensive and is the best resource available. 

 

SUMMARY AND NEW EMISSIONS 

 

Total Throughput and Composite Emission Factors 

Facilities’ annual actual throughput comes from C/Y 2014–2019 Rule 1133 database. Total facility 

throughput by county and county-specific, composite VOC and NH3 emission factors for greenwaste 

composting operations are given in Table 2.  

 

Table 2. County-Specific Throughput and Composite VOC and NH3 Emission Factors for 

Greenwaste Composting Operations 

County # of 
Facilities 

Throughput 
(tons/year) 

CEFVOC 
(lbs/ton of 

throughput) 

CEFNH3 
(lbs/ton of 

throughput) 

Los Angeles  2 20,037 2.97 0.57 

Orange  5 24,856 2.97 0.57 

Riverside*  4 65,216 1.65 0.35 

San Bernardino  2 76,357 2.39 0.47 

* South Coast Air Basin only. 
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VOC and NH3 Emissions 

 

Calculation of VOC and NH3 emissions by county is modified from equation (1) and estimated using 

equation (3). 

 

Emission = Throughput × CEF 

 

where, Throughput is the annual total throughput of greenwaste composting feedstock; and CEF is a 

county-specific, composite emission factor for VOC or NH3. Total VOC and NH3 emissions in the South 

Coast Air Basin are estimated in Table 3 using controlled composite emissions factors shown in Table 2. 

 

Table 3. Total VOC and NH3 Emissions in the South Coast Air Basin 

County Throughput 
(tons/year) 

CEFVOC 
(lbs/ton) 

CEFNH3 
(lbs/ton) 

VOC 
(tons/year) 

NH3 
(tons/year) 

Los Angeles      20,037  2.97 0.57 29.8 5.71 

Orange      24,856  2.97 0.57 36.9 7.08 

Riverside    65,216  1.65 0.35 53.9 11.51 

San Bernardino      76,357  2.39 0.47 91.1 18.09 

South Coast Air Basin   186,465 2.27  0.45  211.6 42.40 

 

Emissions for Base Year 2018 (for the South Coast Air Basin)22 

 

 2016 AQMP 2022 AQMP 

Pollutant VOC NH3 VOC NH3 

CEF (lbs/ton) 4.16 0.63 2.27 0.45 

Emissions (tpy) 1,348  204 212 42 

Emissions (tpd) 3.69 0.56 0.58 0.12 

 

 

 

 
22 The 2016 AQMP emissions include both greenwaste composting and chip and grind mulch, while the 2022 
AQMP emissions only include greenwaste composting with chip and grind mulch reported in a separate category. 
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REFERENCES 

1. South Coast AQMD, Guidelines for Calculating Emissions from Greenwaste Composting and Co-
composting Operations, February 2015.  

2. South Coast AQMD, Final Staff Report for Proposed Rule 1133.3 – Emission Reductions for 
Greenwaste Composting Operations, July 2011.  

https://www.aqmd.gov/docs/default-source/planning/annual-emission-reporting/guidecalcgreenwaste.pdf?sfvrsn=6
https://www.aqmd.gov/docs/default-source/planning/annual-emission-reporting/guidecalcgreenwaste.pdf?sfvrsn=6
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AREA SOURCE EMISSIONS FOR C/Y 2018 for 2022 AQMP 

CES NUMBER 90475 

COMPOSTING - CO-COMPOSTING - BIOSOLIDS AND GREENWASTE MIX 

 

 

DESCRIPTION OF CATEGORY 

CES EIC Name MSC SRC MAT 

90475 19917002700000 COMPOSTING - CO-COMPOSTING - BIOSOLIDS 
AND GREENWASTE MIX 

199 170 0270 

 

EIC 19917002700000 

EICSUM 199 

EICSUMN OTHER (WASTE DISPOSAL) 

EICSOU 170 

EICSOUN COMPOSTING 

EICMAT 270 

EICMATN CO-COMPOSTING 

EICSUB 0 

EICSUBN SUB-CATEGORY UNSPECIFIED 

EICN COMPOSTING - CO-COMPOSTING (BIOSOLIDS AND GREENWASTE MIX) 

 

This category estimates the area source emissions of VOC and NH3 from co-composting operations that 

compost biosolids and/or manure with bulking agents in windrows or using add-on control methods, such 

as aerated static piles (ASP) or in-vessel systems. 

 

METHODOLOGY AND ASSUMPTIONS 

The emissions inventory for co-composting operations was quantified based on the methodology 

developed in the Annual Emission Reporting (AER) guideline document for co-composting operations 

(South Coast AQMD, 2015) for CES 90472 and updated with 2018 activity data (i.e., annual co-composting 

feedstock throughput). Emission factors for this category are a function of the type of co-composting 

feedstock/operations and their corresponding control efficiency (uncontrolled vs. controlled). The VOC 

and ammonia baseline emission factors were initially developed as part of Rule 1133.2 – Emission 

Reductions from Co-Composting Operations (adopted 01/10/03), based on the South Coast AQMD source 

tests conducted in 1995 and 1996 for three windrow co-composting facilities. The baseline emission 

factors for VOC and ammonia are 1.78 and 2.93 lbs/ton of throughput (i.e., composting feedstock received 

at the facility), respectively. Baseline emissions from co-composting operations are estimated by 

multiplying the facilities annual throughput by these average emission factors. Emissions from controlled 

co-composting operations are estimated by incorporating the efficiency of a control method (e.g., ASP or 

in-vessel system) as required in Rule 1133.2 into the baseline emission factors.  
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Under Rule 1133.2, existing co-composting operations that have begun operations on or before January 

10, 2003 are required to reduce emissions of VOC and NH3 by 70% via an Add-on control method, while 

new co-composting operations that have not started operations as of January 10, 2003 are required 80% 

reductions in VOC and NH3 emissions. These emission reduction requirements do not apply to certain 

composting operations, including greenwaste composting operations, agricultural composting 

operations, woodwaste composting operations, co-composting operations with a design capacity of less 

than 1,000 tons of throughput per year, and existing co-composting operations with a design capacity of 

less than 35,000 tons of throughput per year containing no more than 20% biosolids, by volume. 

Greenwaste composting operations, by its definition, mean composting greenwaste only or greenwaste 

in combination of up to 20% manure, by volume.  

 

Co-composting facilities are required to register the facilities operations to the South Coast AQMD as 

required in Rule 1133 – Composting and Related Operations – General Administrative Requirements, and 

then to update their operations annually. Facilities annual throughput was collected from the Rule 1133 

Registration/Annual Update database for calendar year 2018. In addition, AER database was searched to 

collect annual throughput if the throughput data could not be found in Rule 1133 database.  

 

The total throughput for each county is a sum of total facilities throughput in that county as reported to 

Rule 1133 Registration/Annual Update or Annual Emission Reports (AERs) for the calendar year 2018. 

Note that in the last 2016 AQMP, only Rule 1133 data were retrieved. For the 2022 AQMP, because of 

missing data from Rule 1133 database, AER records were used to fill in the missing data for selected 

facilities not reporting to Rule 1133. If the 2018 throughput data was not available, the total throughput 

available in a most recent year (2015–2018) was used as a substitute.  

 

A control efficiency (i.e., 70% control for existing co-composting operations or 0% for exempt co-

composting operations) of each co-composting operation was taken into account to derive controlled 

emission factors for VOC and NH3. For exempt co-composting operations, controlled emission factors are 

assumed to be the same as uncontrolled emission factors. A county-specific composite emission factor 

for a pollutant is determined by dividing the sum of baseline or controlled emissions of the pollutant by 

the sum of throughput for all facilities located in the county.  

 

The following assumptions were made in calculating emissions for this area source category: 

 

• The total throughput data provided by each co-composting facility as reported in the AER or Rule 
1133 Registration/Annual Update database is accurate. 

• The co-composting operations reported to AER or Rule 1133 Registration/Annual Update are 
comprehensive. 
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• County-specific composite emission factors are calculated to accommodate two different emission 
control efficiencies (no control or Add-On control) within the county by taking account of total 
facilities annual throughput.  

 

SUMMARY AND NEW EMISSIONS 

Total Throughput and Emission Factors: 

 

▪ Facilities annual co-composting throughput comes from CY 2015–2018 AERs or Rule 1133 
databases 

▪ Uncontrolled emission factors in lbs/ton = 2.93 for NH3 and 1.78 for VOC  
▪ Con Controlled emission factors (EFc in lbs/ton) = 2.93 × (1 – CENH3) or 1.78 × (1 – CEVOC)  

Where, CENH3 or CEVOC is a control efficiency of the Add-On control. 
 

Facility County Throughput 
(tons/yr) 

CENH3 or CEVOC 
(%) 

NH3 EFc 

(lbs/ton) 
VOC EFc 

(lbs/ton) 

A Los Angeles 2,595 70 0.88 0.53 

B Los Angeles 5,743 70 0.88 0.53 

C Los Angeles 1,878 0 2.93 1.78 

D San Bernardino 192,219 70 0.88 0.53 

E San Bernardino 20,625 0 2.93 1.78 

F San Bernardino 45,000 0 2.93 1.78 

 

Composite Emission Factors: 

 

▪ County-specific composite emission factors (CEFs) in lbs/ton =  

CEFNH3 = 
∑(𝑇𝑃𝑖 × 2.93 × (1−𝐶𝐸𝑁𝐻3,𝑖))

∑ 𝑇𝑃𝑖
   

CEFVOC = 
∑(𝑇𝑃𝑖 × 1.78 × (1−𝐶𝐸𝑉𝑂𝐶,𝑖))

∑ 𝑇𝑃𝑖
   

Where, CEFNH3 or CEFVOC is a composite emission factor for NH3 or VOC, respectively. TPi 

is the annual throughput of co-composting feedstock at a facility i (i = 1, …, n). CENH3,i or 

CEVOC,i is a control efficiency of the Add-On control, expressed as a decimal fraction, at a 

facility i. 

▪ Example 1: Los Angeles County-specific composite emission factor for NH3 (C-EFNH3) = 

{(2,595 × 0.88) + (5,743 × 0.88) + (1,878 × 2.93)}  10,216 = 1.26 lbs/ton 

▪ Example 2: South Coast Air Basin average composite emission factor for NH3 = {(10,216 

× 1.26) + (257,844 × 1.40)}  268,060 = 1.40 lbs/ton 
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Facility County Total Throughput 
(tons/yr) 

CEFNH3 

(lbs/ton) 
CEFVOC 

(lbs/ton) 

A+B+C Los Angeles      10,216  1.26 0.76 

D+E+F San Bernardino    257,844  1.40 0.85 

South Coast Air Basin    268,060  1.40 0.85 

 

Emissions for Base Year 2018 (for the South Coast Air Basin): 

 

 2016 AQMP 2022 AQMP 

Pollutant NH3 VOC NH3 VOC 

CEF (lbs/ton) 1.26 0.76 1.40 0.85 

Emissions (tpy) 142.15 86.36 187.04 113.63 

Emissions (tpd) 0.39 0.24 0.51 0.31 

 

 

REFERENCES 

South Coast AQMD, Guidelines for Calculating Emissions from Greenwaste Composting and Co-

composting Operations, February 2015.  

https://www.aqmd.gov/docs/default-source/planning/annual-emission-reporting/guidecalcgreenwaste.pdf?sfvrsn=6
https://www.aqmd.gov/docs/default-source/planning/annual-emission-reporting/guidecalcgreenwaste.pdf?sfvrsn=6
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Major Source Category:    Paved Road Dust 

CES:   83618 PAVED ROAD TRAVEL - FREEWAYS – DUST 
47456 PAVED ROAD TRAVEL - (UNSPECIFIED) - DUST 

83626 PAVED ROAD TRAVEL - MAJOR STREETS - DUST 
83634 PAVED ROAD TRAVEL - COLLECTOR STREETS - DUST 

83642 PAVED ROAD TRAVEL - LOCAL STREETS - DUST 
 

SCAG provided 2018 ‘lodinfo’ data containing traffic volume data for road segments within South Coast 

AQMD’s jurisdiction, including the Mojave Desert Air Basin (MDAB) and Salton Sea Air Basin (SSAB) 

portions of Riverside County.  Data provided includes the length of each road segment, the air basin 

containing each segment, area type (urban, suburban, rural, etc.), functional class (local, highway, 

arterial, collector, etc.), as well as information on the average number of vehicles traversing the road 

segment by vehicle type (LDV, MDV, LHDT, MHDT, HHDT, and Preloaded Bus). Traffic volume data is 

available by time of day: AM Peak (6am-9am), Midday  (9am-3pm), PM Peak (3pm-7pm), Evening (7pm-

9pm), and Night (9pm-6am).   

We estimated the PM10 road dust emission factor for each individual road segment and time of day 

(AM, Midday, PM, Evening, Night) using the US EPA’s AP-4223 emission factor equation below: 

E = [k(sL)0.91 x (W)1.02] x (1 – P/4N) 

where,  

E = the particulate emission factor in units of pounds of particulate matter per VMT,  

k = the U.S. EPA AP-42 particle size multiplier (PM10 = 0.0022 lb/VMT), 

sL = the roadway-specific silt loading in grams/square meter (g/m2),  

W = the average weight of vehicles traveling the road (tons),  

P = number of “wet” days, when at least one site per county received at least 0.01 inch of 

precipitation during the annual averaging period, and  

N = the number of days in the annual averaging period (default = 365). 

The default values provided in the CARB paved road dust guidance document24 were used for the 

following parameters: particle size multiplier (k) and number of days in the annual averaging period (N).  

The average number of rainfall days, P, was taken from local airport data – see Table 1 below.  A value of 

31 rainfall days was used for SCAB and 17 rainfall days for MDAB and SSAB. The average weight of 

vehicles traveling the road segment, W, was calculated by taking a weighted average by vehicle type.   

 
23AP 42, Fifth Edition, Volume I, Chapter 13: Miscellaneous Sources 
https://www.epa.gov/sites/production/files/2020-10/documents/13.2.1_paved_roads.pdf 
24MISCELLANEOUS PROCESS METHODOLOGY 7.9 Entrained Road Travel, Paved Road Dust:  
https://ww3.arb.ca.gov/ei/areasrc/fullpdf/full7-9_2018.pdf 

https://www.epa.gov/sites/production/files/2020-10/documents/13.2.1_paved_roads.pdf
https://ww3.arb.ca.gov/ei/areasrc/fullpdf/full7-9_2018.pdf
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Table 1: Days of daily accumulated precipitation larger than 0.01 inch 

  Airport 

Year FUL ONT SNA PSP 

2015 23 33 25 15 

2016 29 33 32 19 

2017 28 27 26 14 

2018 28 23 26 12 

2019 48 44 46 25 

Average 31 32 31 17 

 

County- and roadway-specific silt loading factors, sL, were taken from page 6 of the CARB paved road 

dust guidance document. In order to assign the correct silt loading factor, each road segment was 

classified based on Area Type and Functional Class.  Table 2 describes how Area Type was reclassified 

into URBAN and RURAL categories and Table 2  displays how each road segment was classified based on 

both the Area Type and Functional Class.   

 

Table 2:  Classifying Road Segments by Area Type 

Area Type 

Data Reclassified as: 

1 = Core URBAN 

2 = Central Business District URBAN 

3 = Urban Business District URBAN 

4 = Urban URBAN 

5 = Suburban URBAN 

6 = Rural RURAL 

7 = Mountain RURAL 

 

We assumed the average weight to be the midpoint of the weight range for each vehicle type (see Table 

4 below).  Plugging in the average weight of vehicles to the equation above allows you to calculate the 

PM10 emission factor for each road segment during the five distinct time intervals.  Multiplying the 

emission factor by the length of the road segment gives you the PM10 emissions for that road segment 

during the specified time interval.  Once PM10 emissions are calculated, the corresponding amount of 

Total PM and PM2.5 emissions can be found by applying the appropriate scaling factor (Total PM = 

2.187; PM2.5 = 0.150).  
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Table 3: Classifying Road Segments by Functional Class 

Functional Class  

Data Reclassified as: 

10 = Freeway FREEWAY 

20 = HOV FREEWAY 

30 = Expressway/Parkway FREEWAY 

40 = Principal Arterial MAJOR 

50 = Minor Arterial MAJOR 

60 = Major Collector COLLECTOR 

70 = Minor Collector 
COLLECTOR if URBAN, 
LOCAL if RURAL 

80 = Ramps FREEWAY 

90 = Truck Lane FREEWAY 

100 = TAZ Centroid Connector LOCAL 

 

 

Table 4: Average Weight by Vehicle Type 

Vehicle Weight (tons) 

LDV 2.13 

MDV 2.13 

LHDT 5.63 

MHDT 11.75 

HHDT 23.25 

BUS 16.00 
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Major Source Category:  Unpaved Road and Travel Dust 

CES:   47399 UNPAVED ROAD TRAVEL - CITY AND COUNTY ROADS - DUST 
47407 UNPAVED ROAD TRAVEL - U.S. FOREST AND PARK ROADS - DUST 

47423 UNPAVED ROAD TRAVEL - B.L.M. ROADS - DUST 
 

The methodology outlined in the CARB unpaved (non-farm) roads guidance document25 was followed in 

calculating PM Road Dust emissions from unpaved (non-farm) roads.  The following default parameters 

employed in the guidance document were used in this analysis: 

- 10 vehicle passes per day on all unpaved roads 

- EF = 2 lbs PM10/VMT 

We used recent rainfall data at local airports to calculate Annual Rainfall Days – see Table 1 below.  We 

used the following estimates in this analysis (31 in SCAB/LA, 31 in SCAB/Orange, 31 in SCAB/Riverside, 

31 in SCAB/SB, 17 in MDAB/Riverside, 17 in SSAB/Riverside) 

Table 1: Days of daily accumulated precipitation larger than 0.01 inch 

  Airport 

Year FUL ONT SNA PSP 

2015 23 33 25 15 

2016 29 33 32 19 

2017 28 27 26 14 

2018 28 23 26 12 

2019 48 44 46 25 

Average 31 32 31 17 

 

Unpaved road mileage by category was found from publicly available GIS data.  The list below contains 

links to GIS data for each source category, as well as the Road Type descriptor from the GIS layer’s 

attribute table used (in parentheses).  Using ArcMap, each GIS shapefile was projected into a projected 

coordinate system (UTM NAD 1983 – Zone 11N). Each shapefile was then ‘clipped’ to each Sub-Air Basin 

and feature lengths were recalculated. The attribute tables for each Sub-Air Basin and source category 

were then exported from ArcMap into Excel.   

City and County Roads (S1500, S1740): 

https://www.census.gov/cgi-bin/geo/shapefiles/index.php?year=2018&layergroup=Roads 

USFS Roads (Dirt Road, Suitable for Passenger Car, Gravel Road, Suitable for Passenger Car): 

https://data.fs.usda.gov/geodata/edw/datasets.php?xmlKeyword=RoadCore 

 
25MISCELLANEOUS PROCESS METHODOLOGY 7.10 Unpaved Road Dust, Non-Farm Roads 
https://ww3.arb.ca.gov/ei/areasrc/fullpdf/full7-10_2012.pdf 

https://www.census.gov/cgi-bin/geo/shapefiles/index.php?year=2018&layergroup=Roads
https://data.fs.usda.gov/geodata/edw/datasets.php?xmlKeyword=RoadCore
https://ww3.arb.ca.gov/ei/areasrc/fullpdf/full7-10_2012.pdf
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BLM Roads (Primitive Road): 

https://data.doi.gov/dataset/blm-national-ground-transportation-linear-feature-public-display-polylines 

NPS Roads (Native/Dirt): 

https://public-nps.opendata.arcgis.com/datasets/nps-roads-geographic-coordinate-system-1/data 

California State Park Roads (Native Material): 

https://opendata.arcgis.com/datasets/45fa4fba9dde4a8dbb23cdd56da40703_0.gdb?outSR=%7B%22lat

estWkid%22%3A3857%2C%22wkid%22%3A102100%7D 

There exists some overlap across unpaved road sources, particularly between city/county and state park 

roads.  Redundant road segments were removed from the state park road GIS source file to reduce 

double-counting.  The following road segments were removed: 

- Coyote Canyon Rd (FIDs: 434, 701, 589, 1419, 1129, 416, 1176, 1144) 

- Moro Ridge Rd/Trl (FIDs: 1304, 708, 1068, 251) 

- S Ridge Trail (FIDs: 12, 329, 913, 161, 16, 820, 1024, 1256, 839, 460, 322, 243) 

- Bobcat Ridge Trl (FID: 329) 

- Fig Valley Loop (FID: 926) 

 

https://data.doi.gov/dataset/blm-national-ground-transportation-linear-feature-public-display-polylines
https://public-nps.opendata.arcgis.com/datasets/nps-roads-geographic-coordinate-system-1/data
https://opendata.arcgis.com/datasets/45fa4fba9dde4a8dbb23cdd56da40703_0.gdb?outSR=%7B%22latestWkid%22%3A3857%2C%22wkid%22%3A102100%7D
https://opendata.arcgis.com/datasets/45fa4fba9dde4a8dbb23cdd56da40703_0.gdb?outSR=%7B%22latestWkid%22%3A3857%2C%22wkid%22%3A102100%7D
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IV-A-1 

Introduction 

This Appendix describes the South Coast Air Quality Management District (South Coast AQMD) staff’s 

proposed stationary and mobile source control measures to be included in the Draft 2022 AQMP.  Control 

measures presented in this appendix are designed to achieve the 2015 8-hour ozone National Ambient 

Air Quality Standards (NAAQS) by 2037.  The proposed 8-hour ozone control measures are further divided 

into stationary source ozone measures and mobile source ozone measures.  The measures are based on 

a variety of control strategies and incentive programs that are at or near commercial availability and/or 

are deemed technologically feasible in the next few years.  The South Coast AQMD will prioritize 

distribution of incentive funding in Environmental Justice (EJ) areas and seek opportunities to expand 

funding to benefit the most disadvantaged communities. 

Control Measures   

A control measure is a set of specific technologies and methods identified for potential implementation 

to reduce emissions to attain an air quality standard. South Coast AQMD’s proposed stationary source 

ozone measures are designed to assist to attain the 2015 8-hour ozone standard primarily through NOx 

emission reductions with limited strategic VOC reductions. Co-benefits from GHG emissions reduction 

policies and other measures are included as well.  

The NOx measures are further divided to three groups based on the scale of combustion equipment, 

which are Residential Combustion Sources (R-CMB), Commercial Combustion Sources (C-CMB), and Large 

Combustion Sources (L-CMB). Measures pursuing co-benefits from Energy and Climate Change Programs 

are grouped as ECC. VOC measures include Petroleum Operations and Fugitive VOC Emissions (FUG), 

Coatings and Solvents (CTS), Compliance Flexibility Programs (FLX), and Biogenic Sources (BIO). There are 

other measures such as Multiple Component Sources (MCS) and Public Outreach (FLX).  

In the 2022 AQMP, the South Coast AQMD is proposing a total of 49 48 control measures. Out of the 49 

48 proposed control measures, 31 30 target reductions from stationary sources. South Coast AQMD’s 

control measures focus on stationary sources as that is the area where South Coast has the strongest 

regulatory authority. The majority of these measures are anticipated to be developed in the next several 

years and implemented prior to 2037. 

Table IV-A-1 provides a list of South Coast AQMD proposed ozone measures for stationary sources along 

with anticipated emission reductions in 2032 and 2037.  
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IV-A-2 

TABLE IV-A-1 

SOUTH COAST AQMD PROPOSED STATIONARY SOURCE 8-HOUR OZONE MEASURES  

Number Title [Pollutant] 

Emission 
Reductions (tpd) 

(tons per day) 
 (2032/2037) 

South Coast AQMD Stationary Source NOx Measures: 
Residential Combustion Source Measures: 
R-CMB-01 Emission Reductions from Replacement with Zero Emission or Low 

NOx Appliances - Residential Water Heating [NOx] 
0.480.46 / 
1.291.25 

R-CMB-02 Emission Reductions from Replacement with Zero Emission or Low 
NOx Appliances - Residential Space Heating [NOx] 

0.450.44 / 
1.201.17 

R-CMB-03 Emissions Reductions from Residential Cooking Devices [NOx] 0.300.29 / 0.8179 
R-CMB-04 Emission Reductions from Replacement with Zero Emission or Low 

NOx Appliances - Residential Other Combustion Sources [NOx] 
1.171.15 / 
3.133.09 

 Total Residential Combustion Source Reductions 2.42.34 / 6.436.29 
Commercial Combustion Source Measures: 
C-CMB-01 Emission Reductions from Replacement with Zero Emission or Low 

NOx Appliances - Commercial Water Heating [NOx] 
0.04 / 0.25 

C-CMB-02 Emission Reductions from Replacement with Zero Emission or Low 
NOx Appliances - Commercial Space Heating [NOx] 

0.04 / 0.21 

C-CMB-03 Emission Reductions from Commercial Cooking Devices [NOx] 0.21 / 0.620.64 
C-CMB-04 Emission Reductions from Small Internal Combustion Engines [NOx] 0 / 2.12.25 
C-CMB-05 NOx Reductions from Small Miscellaneous Commercial Combustion 

Equipment (Non-Permitted) [NOx] 
0 / 4.245.14 

 Total Commercial Combustion Source Reductions 0.29 / 7.428.49 
Large Combustion Source Measures: 
L-CMB-01 NOx Reductions from RECLAIM Facilities [NOx] 0 / 0.280.31 
L-CMB-02 Reductions from Boilers and Process Heaters (Permitted) [NOx] 0 / 0.50.45 
L-CMB-03 NOx Emission Reductions from Permitted Non-Emergency Internal 

Combustion Engines [NOx] 
0 / 0.310.34 

L-CMB-04 Emission Reductions from Emergency Standby Engines (Permitted) 
[NOx, VOCs] 

0.0 / 2.02.04 

L-CMB-05 NOx Emission Reductions from Large Turbines [NOx] 0 / 0.060.07 
L-CMB-06 NOx Emission Reductions from Electricity Generating Facilities [NOx] 0.09 / 0.620.91 
L-CMB-07 Emission Reductions from Petroleum Refineries [NOx] 0 / 0.770.89 
L-CMB-08 NOx Emission Reductions from Combustion Equipment at Landfills 

and Publicly Owned Treatment Works [NOx] 
0 / 0.33 

L-CMB-09 NOx Reductions from Incinerators [NOx] 0 / 0.890.90 
L-CMB-10 NOx Reductions from Miscellaneous Permitted Equipment [NOx] 0 / 1.161.01 

 Total Large Combustion Source Reductions 0.09 / 6.927.28 
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IV-A-3 

TABLE IV-A-1 (CONTINUED) 

SOUTH COAST AQMD PROPOSED STATIONARY SOURCE 8-HOUR OZONE MEASURES  

Number Title [Pollutant] 

Emission 
Reductions  
(tons per 
day)(tpd) 

(2032/2037) 
South Coast AQMD Co-Benefits from Energy and Climate Change Programs Measures: 

ECC-01 Co-Benefits from Existing and Future Greenhouse Gas Programs, 
Policies, and Incentives [NOx] 

TBD / TBDb 

ECC-02 Co-Benefits from Existing and Future Residential and Commercial 
Building Energy Efficiency Measures [NOx, VOCs] 

TBD / TBD 

ECC-03 Additional Enhancements in Reducing Existing Residential Building 
Energy Use [NOx, VOCs] 

TBD / TBD 

South Coast AQMD Stationary Source VOC Measures: 
FUG-01 Improved Leak Detection and Repair [VOCs] 0.6 / 0.6 
FUG-02 Emission Reductions from Industrial Cooling Towers [VOCs] TBD / TBD 
CTS-01 Further Emission Reductions from Coatings, Solvents, Adhesives, 

and Lubricants [VOCs] 
0.5 / 0.5 

FLX-02 Stationary Source VOC Incentives [VOCs] TBD / TBD 
BIO-01 Assessing Emissions from Urban Vegetation [VOCs] TBD / TBD 

L-CMB-04c Emission Reductions from Emergency Standby Engines (Permitted) 
[NOx, VOCs] 

0.0 / 0.1 

 Total Stationary Source VOC Reductions 1.1 / 1.2 
South Coast AQMD Stationary Source Other Measures: 

MCS-01 Application of All Feasible Measures [All Pollutants] TBD / TBD 
MCS-02 Wildfire Prevention [NOx, PM] N/A / N/A 
FLX-01 Improved Education and Public Outreach [All Pollutants] N/A / N/A 

a N/A are reductions that cannot be quantified due to the nature of the measure (e.g., outreach) or if the measure is designed 
to ensure reductions that have been assumed to occur will in fact occur. 

b TBD are reductions to be determined once the measure is further evaluated, the technical assessment is complete, and 
inventories and cost-effective control approaches are identified, and are not relied upon for attainment demonstration 
purposes. 

c This is a NOx control measure with co-benefits of VOC reductions. 
 

The South Coast AQMD proposes a total of 18 mobile source measures which are categorized in to five 
groups – emission growth management, facility-based mobile sources, on-road and off-road, incentives, 
and other (see Table IV-A-2). Three emission growth management measures (EGM-01 to EGM-03) are 
proposed to identify actions to help mitigate and potentially provide emission reductions due to new 
development and redevelopment projects, projects subject to general conformity requirements, and 
clean construction policy. Four facility-based mobile source measures (FBMSMs) (MOB-01 to MOB-04) 
seek to identify actions that will result in additional emission reductions at commercial marine ports, rail 
yards and intermodal facilities, warehouse distribution centers, and commercial airports. FBMSMs for 
marine ports and intermodal rail yards are currently undergoing an Indirect Source Rule development 
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process. Six on-road and off-road mobile measures focus on on-road light/medium/heavy-duty vehicles, 
international shipping vessels, passenger locomotives and small off-road engines. Additionally, incentive-
based measures such as MOB-11 will use established protocols such as Carl Moyer Program guidelines 
and report to the Governing Board periodically. MOB-12, Pacific Rim Initiative for Maritime Emission 
Reductions seeks NOx emission reductions from partnership with local, State, federal and international 
entities. Three other measures (MOB-13 to MOB-15) focus on fugitive VOC emissions from tanker vessels, 
fleet vehicles mitigation options, and the development of a work plan to support and accelerate the 
deployment of zero emission infrastructure needed for the widespread adoption of zero emission vehicles 
and equipment. 
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TABLE IV-A-2 

SOUTH COAST AQMD PROPOSED MOBILE SOURCE 8-HOUR OZONE MEASURES 

Number Title [Pollutant] 
Emission 

Reductions (tpd)  
(2032/2037) 

Emission Growth Management Measures: 
EGM-01 Emission Reductions from New Development and Redevelopment 

[All Pollutants] 
TBD / TBD 

EGM-02 Emission Reductions from Projects Subject to General Conformity 
Requirements [All Pollutants] 

TBD / TBD 

EGM-03 Emission Reductions from Clean Construction Policy [All Pollutants] TBD / TBD 
Facility-Based Mobile Source Measures: 

MOB-01 Emission Reductions at Commercial Marine Ports [NOx, SOx, PM]  
MOB-02A Emission Reductions at New Rail Yards and Intermodal Facilities 

[NOx, PM] 
TBD / TBD 

MOB-02B Emission Reductions at Existing Rail Yards and Intermodal Facilities 
[NOx, PM] 

TBD / TBD 

MOB-03 Emission Reductions at Warehouse Distribution Centers [NOx] TBD / TBD 
MOB-04 Emission Reductions at Commercial Airports [All Pollutants] TBD / TBD 

On-Road and Off-Road Mobile Source Measures: 
MOB-05 Accelerated Retirement of Older Light-Duty and Medium-Duty 

Vehicles [VOCs, NOx, CO] 
0.210.20 / 0.140.11 

[NOx] 
MOB-06 Accelerated Retirement of Older On-Road Heavy-Duty Vehicles [NOx, 

PM] 
TBD / TBD 

MOB-07 On-Road Mobile Source Emission Reduction Credit Generating 
Program [NOx, PM] 

TBD / TBD 

MOB-08 Small Off-Road Engine Equipment Exchange Program [VOCs, NOx, 
PM] 

TBD / TBD 

MOB-09 Further Emission Reductions from Passenger Locomotives [NOx, PM] TBD / TBD 
MOB-10 Off-Road Mobile Source Emission Reduction Credit Generation 

Program [NOx, PM] 
TBD / TBD 

Incentive-Based Measures 
MOB-11 Emission Reductions from Incentive Programs [NOx, PM]1 10.727.11 / 

9.886.69 [NOx] 
MOB-12 Pacific Rim Initiative for Maritime Emission Reductions  TBD / TBD 

Other Measures 
MOB-13 Fugitive VOC Emissions from Tanker Vessels [VOCs] TBD / TBD 
MOB-14 Rule 2202 – On-Road Motor Vehicle Mitigation Options [VOCs, NOx, 

CO] 
TBD / TBD 

MOB-15 Zero Emission Infrastructure for Mobile Sources [All Pollutants] TBD / TBD 

 
1 MOB-11 has concurrent PM2.5 reductions of 0.210.23 and 0.170.21 tons per day in 2032 and 2037, respectively. 
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Rule Effectiveness 

U.S. EPA has adjustment factors by industry type but an adjustment is not necessary when emissions can 
be calculated by means of a direct determination. In most cases, South Coast AQMD calculates emission 
reductions by means of direct determination. As described below under Rule Compliance and Test 
Methods, the compliance demonstration for each proposed control measure, where the South Coast 
AQMD accounted for emission reductions, identifies the compliance mechanisms such as recordkeeping, 
inspection and maintenance activities, etc., and test methods such as South Coast AQMD, CARB, and U.S. 
EPA approved test methods. The South Coast AQMD’s ongoing source testing and on-site inspection 
programs also strengthen the status of compliance verification. In addition, the South Coast AQMD 
conducts workshops, and compliance education programs to inform facility operators of rule 
requirements and assist them in performing recordkeeping and self-inspections. These compliance tools 
are designed to ensure that rule compliance would be achieved on a continued basis. As a result, the 
majority of control measures proposed in this appendix with quantifiable emission reductions are based 
on a rule effectiveness of 100 percent. With respect to implementation of existing rules, emissions 
reported through the South Coast AQMD’s Annual Emission Reporting (AER) program are based on actual 
emissions, substantiated by source testing or other processing data. Any upset conditions or emissions 
under variance are also included in the AER. 

Format of Control Measures 

Included in each control measure description is the title, a summary table, a description of the source 
category (including background and regulatory history), the proposed method of control, estimated 
emission reductions, rule compliance, test methods, cost-effectiveness, and references.  The information 
that can be found under each of these subheadings is described below. 

Control Measure Number 

Each control measure is identified by a control measure number such as “CM # CTS-01” located at the 
upper right- hand corner of every page.  “CM #” signifies “control measure number” and is immediately 
followed a three-letter designation, such as “CTS,” whi,ch represents the abbreviation for a source 
category or specific programs.  For example, “CTS” is an abbreviation for “Coatings and Solvents.”  The 
following provides a description of the abbreviations for each of the measures. 

• ECC  Energy and Climate Change Sources 
• CMB Combustion Sources 
• FUG Fugitive VOC Emissions 
• CTS  Coatings and Solvents 
• MCS Multiple Component Sources 
• FLX  Compliance Flexibility Sources 
• MOB Mobile Sources 
• EGM Emission Growth Management Sources 
• BIO  Biogenic Sources 
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Title 

The title contains the control measure name and the major pollutant(s) controlled by the measure.   

Summary Table 

Each measure contains a table that summarizes the measure and is designed to identify the key 
components of the control measure.  The table contains a brief explanation of the source category, control 
method, baseline emissions, emission reductions, control costs, and implementing agency.   

Some measures in the summary table are listed as “TBD” (to be determined) for emission inventory, 
emission reductions and/or cost control.   The “TBD” measures require further technical and feasibility 
evaluations to determine the emission reduction potential and thus, the attainment demonstration is not 
dependent on these measures.  However, they are included in the AQMP as part of a comprehensive plan 
with all feasible measures.  These measures will require further development after the approval of the 
AQMP, but could be proposed for rule or program development at a later date.  Emission reductions 
achieved and quantified by these measures can be applied toward contingency requirements, make up 
for any shortfalls in reductions from other quantified measures, be credited towards rate-of-progress 
reporting, and/or be incorporated into future AQMP revisions. 

Description of Source Category 

This section provides an overall description of the source category and the intent of the control measure.  
The source category is presented in two sections, background and regulatory history.  The background 
has basic information about the source category such as the number of sources in the Basin, description 
of emission sources, and pollutants.   

The regulatory history contains information regarding existing regulatory control of the source category 
such as applicable South Coast AQMD rules or regulations and whether the source category was identified 
in prior AQMPs. 

Proposed Method of Control 

The purpose of this section is to identify potential control options an emission source can use to achieve 
emission reductions.   If an expected performance level for a control option is provided, it is intended for 
informational purposes only and should not be interpreted as the targeted overall control efficiency for 
the proposed control measure.  To the extent feasible, the overall control efficiency for a control measure 
should take into account achievable controls in the field by various subcategories within the control 
measure.  A more detailed type of this analysis is typically conducted during rulemaking, not in the 
planning stage.  It has been the South Coast AQMD's long standing policy not to exclude any control 
technology and to intentionally identify as many control options as possible to spur further technology 
development. 
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In addition to the proposed control methods discussed in each control measure, affected sources may 
have the option of partially satisfying the emission reduction requirements of each control measure with 
incentive programs that will become available in the future from the implementation of control measure.  
Examples of incentive programs currently available and future enhancements to those incentive programs 
would be described in this section. 

Emission Reductions 

The emission reductions are estimated based on the baseline inventories prepared for the 2022 AQMP 
and are provided in the Control Measure Summary Table.  The emissions section of the control measure 
summary table includes the 2018 base year inventory and the 2031, 2032, and 2037 future year 
inventories.  The 2031, 2032, and 2037 inventory projections reflect implementation of existing adopted 
rules.   

The emission reductions listed in the control measure summary table represent the current best 
estimates, which are subject to change during rule development.  As demonstrated in previous 
rulemakings, the South Coast AQMD is always seeking maximum emission reductions when proven 
technically feasible and cost-effective.  For emission accounting purposes, a weighted average control 
efficiency is calculated based on the targeted controls.  The concept of a weighted average acknowledges 
the fact that a control measure or rule may consist of several subcategories, and the emission reduction 
potential for each subcategory is a function of proposed emission limitation and the associated emission 
inventory.  Therefore, the use of control efficiency to estimate emission reductions does not represent a 
commitment by the South Coast AQMD to require emission reductions uniformly across source 
categories.  In addition, due to the current structure of emission inventory reporting system, a control 
measure may partially affect an inventory source category (e.g., certain size of equipment or certain level 
of material usage).  In this case, an impact factor is incorporated into the calculation of a control efficiency 
to account for the fraction of inventory affected.  During the rule development, the most current inventory 
will be used.  However, for tracking rate-of-progress for the SIP emission reduction commitment, the 
approved AQMP inventory will be used.  More specifically, emission reductions due to mandatory or 
voluntary, but enforceable, actions will be credited towards SIP obligations. 

Rule Compliance and Test Methods 

This section addresses requirements in the 1990 Clean Air Act by which the U.S. EPA has indicated that it 
is necessary to have a discussion of rule compliance with each control measure.  This section discusses 
the recordkeeping and monitoring requirements envisioned for the control measure.  In general, the 
South Coast AQMD would continue to verify rule compliance through site inspections, recordkeeping, and 
submittal of compliance plans (when applicable). 

In addition to requiring recordkeeping and monitoring requirements, the U.S. EPA has stated that “An 
enforceable regulation must also contain test procedures in order to determine whether sources are in 
compliance.”  This section identifies appropriate approved South Coast AQMD, CARB, and U.S. EPA source 
test methods.   
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Cost- Effectiveness 

Discounted Cash Flow (DCF) is a Governing Board approved method used to calculate the cost-
effectiveness of each control measure.  Having been used over the past decades, it provides an effective 
tool to compare cost-effectiveness with past regulatory actions.  As control measures undergo the rule 
making process, more detailed control costs will be developed.Discounted Cash Flow (DCF) and Levelized 
Cash Flow (LCF) are two different approaches to convert the compliance costs anticipated at various 
points in time to the same time frame: DCF converts all costs to the present value while LCF annualizes all 
costs over the equipment life. The conversions are done irrespective of how the compliance costs are 
actually financed by each affected facility. The difference in cost conversion between DCF and LCF means 
that the dollar costs of compliance alternatives are expressed at different time periods; therefore, the 
cost-effectiveness results, albeit both in dollar per ton, are not directly comparable to each other. It 
should also be noted that given that CARB Mobile Source Measure costs are only available for 2023-2037, 
DCF figures are unable to be calculated and the LCF figures presented here were calculated with a 
Modified LCF (MLCF) method. This MLCF approach uses the traditional LCF method, but modifies it to only 
include costs incurred between 2023-2037. For more detailed information on how DCF and LCF are 
calculated, please see the Appendix 2B of the 2022 Draft AQMP Socioeconomic Report.  For more details 
on the MLCF method, please refer to Chapter 2 of the 2022 Draft AQMP Socioeconomic Report.  

The CARB 2022 State Strategy for the State Implementation Plan (2022 State SIP Strategy) has control 
measures for residential and commercial building space and water heating appliances that align with the 
South Coast AQMD 2022 AQMP Control Measures. The 2022 AQMP Socioeconomic Report did not 
estimate cost-effectiveness for control measures R-CMB-01 (Residential Water Heating), R-CMB-02 
(Residential Space Heating), C-CMB-01 (Commercial Water Heating), or C-CMB-02 (Commercial Space 
Heating) to avoid overlap with CARB’s control measures. Staff will instead refer to the cost assumptions 
found in the 2022 State SIP Strategy, Appendix A: Economic Analysis. 

The cost-effectiveness values contained herein represent the best available information at this time.  As 
additional information regarding technology, affected facilities, and existing processes becomes available, 
the cost-effectiveness will be revised and analyzed during rulemaking. 

Implementing Agency 

This section identifies the agency(ies) responsible for implementing the control measure.  Also included 
in this section is a description of any legal or jurisdictional issues that may affect the control measure’s 
implementation. 

References 

This section identifies directly cited references, or those references used for general background 
information. 
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R-CMB-01: EMISSION REDUCTIONS FROM REPLACEMENT WITH ZERO EMISSION OR 
LOW NOx APPLIANCES – RESIDENTIAL WATER HEATING  

[NOx] 

 

 

Description of Source Category 

Background  

Control measure R-CMB-01 seeks further NOx emission reductions from residential building water heating 
sources that are subject to Rule 1121 - Control of Oxides of Nitrogen (NOx) from Residential Type, Natural 
Gas-Fired Water Heaters.  

R-CMB-01 sources were previously included under the 2016 AQMP control measure CMB-02 for NOx 
emission reductions from residential and commercial appliances, with a control strategy focused on a 
combination of long-term regulation and short-term incentives to replace existing water heaters with new 
zero emission or low NOx emission units.  

CONTROL MEASURE SUMMARY 

SOURCE CATEGORY:  RESIDENTIAL WATER HEATING 
CONTROL METHODS:  REGULATORY APPROACH:  ZERO EMISSION AND LOW NOX LIMIT, AND 

INCENTIVE APPROACH: ZERO EMISSION TECHNOLOGY 
EMISSIONS (TONS/DAY):   
ANNUAL AVERAGE 2018 2031 2032 2037 

NOx Inventory 1.951.89 1.861.80 1.861.80 1.841.78 

NOx Reduction  0.320.30 0.480.46 1.291.25 

NOx Remaining  1.541.50 1.381.34 0.550.53 

SUMMER PLANNING  2018 2031 2032 2037 
NOx Inventory 1.951.89 1.861.80 1.861.80 1.841.78 

NOx Reduction  0.320.30 0.480.46 1.291.25 

NOx Remaining  1.541.50 1.381.34 0.550.53 

CONTROL COST:   $496,600 per ton of NOx (CARB Zero-Emission Standard for 
Space and Water Heaters Cost-Effectiveness, Quasi-LCF)$0 to 
$230,000 per ton of NOx reduction 

INCENTIVE COST:  TBD 
IMPLEMENTING AGEN   SOUTH COAST AQMD 
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Regulatory History  

Rule 1121 - Control of Nitrogen Oxides from Residential Type, Natural-Gas-Fired Water Heaters, applies 
to manufacturers, distributors, retailers, and installers of natural gas-fired water heaters, with heat input 
rates less than 75,000 BTU per hour. This type of water heaters is typically a tank type for residential water 
heating. Rule 1121, last amended in 2004, requires the implementation of 10 ng/J NOx emission limit, 
which currently remains one of most stringent NOx standards for this appliance in the nation.  

Rule 1121 was originally adopted in 1978, establishing a 40 ng/J NOx emission limit for residential water 
heaters. This rule was amended in 1999 to lower the emission limit by two steps, from 40 ng/J to 20 ng/J 
on July 1, 2002 (interim limit) and then 10 ng/J on January 1, 2005 (final limit). The rule was amended in 
2004 to extend the compliance date for the final rule limit. With that amendment, the final emission limit 
of 10 ng/J became applicable on January 1, 2006, for conventional water heater of 50-gallon capacity or 
less, on January 1, 2007 for conventional water heater greater than 50 gallon capacity, and on January 1, 
2008 for direct-vent, power-vent, and power direct-vent water heaters. Manufacturers paid a mitigation 
fee during the interim period prior to the final compliance date. 

Proposed Method of Control 

Control measure R-CMB-01 seeks NOx emission reductions from residential building water heating 
sources by: (1) requiring zero emission water heating units through a regulatory approach for both new 
and existing residences; and (2) allowing low NOx technologies as a transitional alternative in lieu of 
installing and operating zero emission water heaters, when installing a zero emission unit is determined 
to be infeasible (e.g., colder climate zones, or architecture design obstacles). A mitigation fee will be 
considered where appropriate. The mitigation fee collected would be utilized as incentives to accelerate 
the adoption of zero emission units.  

A primary zero emission residential water heating technology is the all-electric heat pump water heater. 
Most homeowners who have heat pumps use them to heat and cool their homes. But a heat pump also 
can be used to heat water, either as stand-alone water heating system, or as a combination water heating 
and space conditioning system. Because they remove heat from the air, any type of air-source heat pump 
system works more efficiently in a warm climate. Manufacturers’ heat pump water heater development 
involves expanding the number of available models, further improving unit energy efficiency, enhancing 
heat pump performance for colder weather, and developing a heat pump water heater that can operate 
from a (residential standard) 120-volt plug-in. The low power 120-volt design can plug into existing wall 
outlets without requiring expensive panel upgrades and/or home rewiring that can be required for 
traditional heat pumps that require 240-volts, providing a more cost-effective solution for retrofit 
applications. 

The primary lower NOx water heating technologies include fuel cell water heaters and gas heat pump 
water heaters. The South Coast AQMD has funded a fuel cell demonstration project in collaboration with 
Southern California Gas Company (SoCalGas). Residential fuel cells used for the generation of electricity 
and hot water have been available commercially in Europe since 2009. This technology is yet to be utilized 
in the United States market. A residential fuel cell with a hot water storage tank is a suitable technology 
to provide hot water usage for a small number of residents. The South Coast AQMD also has funded a 
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natural gas heat pump water heater demonstration by Stone Mountain Technologies. A natural gas heat 
pump water heater is another lower NOx emission technology that uses a natural gas fired engine instead 
of electricity, to drive the heat pump compressor. Control measure R-CMB-01 also proposes to incentivize 
zero emission technologies adoption with a focus on electric panel upgrades needed for older homes 
especially for homes in disadvantaged communities. The collected mitigation fees would fund the 
incentives. The incentive approach would not only promote more participation in building electrification 
but also provide an opportunity to improve some of the inequities. During rule development, staff will 
consider technical feasibility, identify industry-specific affordability issues, cost-effectiveness and 
incremental cost-effectiveness, and may consider alternative compliance mechanisms. 

Incentives Implementation 

Integrity Elements 

Emission reductions that are projected to be achieved from the voluntary incentive measures must be 
demonstrated to be quantifiable, surplus, enforceable, and permanent. This demonstration must include 
project type(s); project life; applicable incentive program guideline(s), by title, year, chapter(s); and 
analysis of applicable incentive program guideline(s) for consistency with integrity elements. The 
following describes the definitions and provides examples of the key elements of such a demonstration: 

• Quantifiable: Emission reductions are quantitatively measurable supported by existing and acceptable 
technical data. The quantification should use well-established, publicly available, and approved 
emission factors and accepted calculation methodology. There must be procedures to evaluate and 
verify over time the level of emission reductions actually achieved. 

Potential emission reductions associated with various equipment types are discussed in the Proposed 
Method of Control section. The following table provides an overview of the sources, emission 
reductions, and proposed incentives for targeted sources.   

• Surplus: Emission reductions must be above and beyond any South Coast AQMD, state, or federal 
regulation. Emission reductions used to meet air quality attainment requirements are surplus as long 
as they are not otherwise relied on in the State Implementation Plan (SIP), SIP-related requirement, 
other State air quality programs adopted but not in the SIP, a consent decree, or federal rules that 
focus on reducing criteria pollutants or their precursors. In the event that SIP emission reductions are 
relied on to meet air quality-related program requirements, they are no longer surplus. In addition, 
the emission reductions are available only for the remaining useful life of the equipment being 
replaced (e.g., if the equipment being replaced had a remaining useful life of five years, the additional 
emission reductions from the new equipment are available for SIP or conformity purposes under this 
guidance for only five years).   

• Enforceable: The South Coast AQMD will be responsible for assuring that the emission reductions 
credited in the SIP will occur. Emission reductions and other required actions are enforceable if: 

• They are independently verifiable; 

• Program violations are defined; 

• Those liable for emission reductions can be identified; 
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• The South Coast AQMD and the U.S. EPA maintain the ability to apply penalties and secure 
appropriate corrective action where applicable; 

• The general public have access to all the emissions-related information obtained from the 
source; 

• The general public can file suits against sources for violations (with the exception of those 
owned and operated by Tribes); and 

• They are practically enforceable in accordance with other U.S. EPA guidance on practicable 
enforceability. 

Actual emission reductions, for example, can be assured through the replacement equipment 
registration, recordkeeping and reporting, and inspections (initial inspection after installation and 
subsequent on a regular basis thereafter, if needed) throughout the term. Specific enforcement 
mechanisms will be addressed in the guidelines for the individual incentive measures. 

• Permanent: The emission reductions need to be permanent throughout the term for which the credit 
is generated. The emission reductions are permanent if these reductions are ensured to occur over 
the duration of the SIP program, and for as long as they are relied on in the SIP.   

For example, those awarded incentives would need to ensure the projects are properly implemented 
and the reductions are occurring and will continue to occur. Thus, recipients of the incentive awards 
would agree to contract provisions, such as recordkeeping and reporting to track reductions and 
agreements that newly installed equipment would not be removed without concurrence with the 
South Coast AQMD (i.e., permanent placement) and the proof that the replaced equipment would be 
destructed or at least not be operated any more in the Basin (e.g., pictures, certification). Detailed 
procedures to ensure permanent reductions will be described in the guidelines for the individual 
incentive measures. 

Guidelines  

Each SIP needs to have detailed and comprehensive guidelines that are approved by the South Coast 
AQMD Governing Board. The guidelines will be the protocol to implement the program, to ensure SIP 
applicability, and to maintain SIP approvability: 

 Voluntary incentive program should demonstrate compliance with the four key elements of the SIP: 
quantifiable emissions plus incentive costs, surplus reductions, enforceable compliance, and 
permanent reductions. 

 Working group should be established to solicit public input and feedback during SIP guideline 
development. 

 Process and procedures to apply for incentives should be clearly explained in the guideline. 

 It needs to clearly describe how incentives would be awarded (e.g., priority to high emitters and/or 
age of equipment, tiered process, first come first serve, or EJ area priority). 

 It should have conditions of some form for agreement (e.g., contracts) including tracking and ensuring 
permanent reductions. The following forms should be prepared: 
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 Application Forms (samples are required). 

 Contracts with Conditions (samples are required). 

 Product Example. 

 Tracking mechanism is required to ensure overall effectiveness of program and procedures to correct 
emission projections, such as reductions by the committed target date (e.g., 2031, 2037) and 
submittal to the U.S. EPA annually. Tracking checklist should include: 

 Project Title. 

 Product. 

 Annual Emission Reductions (e.g., from 2030 to 2050, incremented by one year). 

 Life of project (e.g., 10 years). 

 Installation dates (e.g., fixed year 2030 or multiple installation years 2017 and 2018). 

 Possible recordkeeping, reporting, and monitoring requirements need to be addressed. 

 Individual outreach efforts (e.g., social media, email blasts) to promote the program, make aware of 
deadlines to apply, and provide timing locations of workshops. 

 Program guidelines should be approved by the South Coast AQMD Governing Board and published 
online. 

Emission Reductions 

Staff estimates NOx emission reductions could be approximately 0.320.30 tons per day by 2031 and 
1.291.25 tons per day by 2037, which would be achieved by a regulatory approach (See Table R-CMB-01-
A). Incentive programs for accelerating zero emission technology adoption would promote further 
emission reductions earlier than required. 

The target of this regulatory approach is to implement zero emission technologies for 50 percent of the 
applicable sources and implement low NOx water heating technologies in conjunction with a mitigation 
fee for the remainingst 50 percent by 2037. The low NOx water heating technologies could be the 
alternative for applications when zero emission technologies are deemed not feasible (e.g., colder climate 
zones, or architecture design obstacles). The alternative approach should define an emission limit (e.g., 5 
ng/J) and the associated mitigation fee. In-depth analysis during future rule development would 
determine when regulatory off-ramps should be provided under certain situations. 

To implement zero emission technologies for 50 percent of the applicable sources by 2037, 10 percent 
would come from new buildings and 40 percent from existing buildings starting in year 2029. This 
proposed implementation year considershas considered the state and local policy development timelines 
and the time required for our rule development and implementation. Staff recognizes that a unit 
replacement for existing buildings may occur at the end of the unit lifetime, which creates a natural unit 
turnover. As a water heater’s useful lifetime is around 10 years, there would be more than 40 percent 
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natural turnover over an eight-year period of time by 2037 for existing buildings. Additional NOx emission 
reductions could be achieved with state and local incentive programs that have been launched or 
proposed. The South Coast AQMD will propose incentives to promote water heater replacement with 
heat pumps and will also seek partnerships for implementing the incentives. 

For low NOx water heating technologies, the emission reductions are estimated based on its 
implementation for the remaining 50 percent of the sources by 2037, with a consideration of natural 
turnover and 50 percent of reduction from 10 to 5 ng/J NOx emissions for each replacement. 

With the Title 24 code update for the readiness of new building electrification, the implementation for 
new buildings could occur earlier (e.g., 2024) than that for existing buildings. However, for a conservative 
emission reduction estimation, the implementation start year for new buildings would also occur in 2029 
as for older buildings.  

TABLE R-CMB-01-A   
Emission Reduction Potential for R-CMB-01 Sources 

 

R-CMB-01 
Residential Water 

Heating 

Proposal for Reduction 
NOx Emission Reductions 

(tpd) 

Current NOx 
Limit  

Potential NOx 
Limit 

Start of 
Implementa

tion 
2031 2037 

Regulatory 
Approach – Zero 

Emission  
10 ng/J 0 ng/J 2029 0.230.22 0.920.89 

Regulatory 
Approach – Other 

Technologies 
10 ng/J 5 ng/J  2029 0.090.08 0.370.36 

Regulatory 
Approach – Overall 

--- --- 2029 0.320.30 1.291.25 

 

Rule Compliance and Test Methods 

South Coast AQMD Method 100.1  

Cost Effectiveness 

The CARB 2022 State SIP Strategy has proposed control measures for residential and commercial building 
space and water heating appliances, which align with the South Coast AQMD 2022 AQMP Control 
Measures R-CMB-01 (Residential Water Heating), R-CMB-02 (Residential Space Heating), C-CMB-01 
(Commercial Water Heating), and C-CMB-02 (Commercial Space Heating). CARB would design any such 
standard in collaboration with energy and building code regulators and with air districts to ensure 
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consistency with all state and local efforts and would work carefully with communities to consider any 
housing cost or affordability impacts, recognizing that reducing emissions and energy demand from these 
appliances can generate cost-savings and health benefits with properly designed standards. For the cost-
effectiveness estimates of these control measures, staff will refer to the CARB analysis. All cost 
assumptions for CARB measures can be found in the 2022 State SIP Strategy, Appendix A: Economic 
Analysis.2 

According to California Energy Commission’s analysis for the 2022 Title 24 development, even though 
equipment and replacement costs for electric heat pump water heaters are greater than traditional 
natural gas fired water heaters, there are cost savings from installation, exhaust flue, and maintenance 
over the lifetime of the equipment. Therefore, staff estimates that proposing zero emission water heating 
for new residential buildings would not pose an additional adverse cost. 

For existing residential buildings, a primarily additional cost proposing zero emission water heating for 
older buildings would be electrical panel upgrades, which is approximately $2,000 to $4,000 in the South 
Coast AQMD jurisdiction. Investment on an electrical upgrade would benefit the building electrification 
for implementing other zero emission appliances. Therefore, the cost-effectiveness should also consider 
potential emission reductions from electrifying other appliances.  

The cost-effectiveness for implementing zero emission residential water heating is estimated to be in the 
range of $0 to $230,000 per ton of NOx reduction. The cost-effectiveness of the CARB Zero-Emission 
Standard for Space and Water Heaters measure is $496,600 per ton of NOx (Quasi-LCF). The additional 
cost may be partially offset by local utility companies and state agencies who have proposed incentives 
for heat pumps (e.g., California TECH Initiative) or panel upgrade. The South Coast AQMD would also 
propose an incentive program to further lower the upfront cost. The cost for heat pumps will be lowered 
when the market achieves greater penetration. On the other hand, improvements in available technology 
may also lower the cost of equipment as well as related upgrades. For example, heat pump water heaters 
that are compatible with 120-volt electric systems are currently entering the market, removing the need 
for upgrading electric service in older homes.   

Implementing Agency  

The South Coast AQMD has the authority to regulate emissions from these stationary sources.   

References 

South Coast Air Quality Management District. (2004). Rule 1121 – Control of Nitrogen Oxides from 
Residential Type, Natural Gas-Fired Water Heaters (Amended September 3, 2004). 

 
2 California Air Resources Board, Proposed 2022 State SIP Strategy Appendix A: Economic Analysis, September 
2022. https://ww2.arb.ca.gov/sites/default/files/2022-09/2022_State_SIP_Strategy_App_A.pdf 
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R-CMB-02: EMISSION REDUCTIONS FROM REPLACEMENT WITH ZERO EMISSION OR 
LOW NOx APPLIANCES – RESIDENTIAL SPACE HEATING  

[NOx] 

 

 

Description of Source Category 

Background  

Control measure R-CMB-02 seeks nitrogen oxides (NOx) emission reductions from residential space 
heating sources regulated by Rule 1111 - Reduction of NOx Emissions from Natural-Gas-Fired, Fan-Type 
Central Furnaces.  

R-CMB-02 sources were previously included under the 2016 AQMP control measure CMB-02 for NOx 
emission reductions from residential and commercial appliances, with a control strategy focused on 
implementing 14 ng/J Rule 1111 NOx limit and the associated Clean Air Furnace Rebate Program.  

CONTROL MEASURE SUMMARY 

SOURCE CATEGORY:  RESIDENTIAL SPACE HEATING 
CONTROL METHODS:  REGULATORY APPROACH:  ZERO EMISSION AND LOW NOX LIMIT, AND 

INCENTIVE APPROACH: ZERO EMISSION TECHNOLOGY 
EMISSIONS 

(TONS/DAY): 
  

ANNUAL AVERAGE 2018 2031 2032 2037 
NOx Inventory 12.0811.66 7.547.31 7.196.97 6.025.84 

NOx Reduction  0.870.85 1.311.27 3.493.46 

NOx Remaining  6.676.46 5.885.70 2.532.38 

SUMMER PLANNING  2018 2031 2032 2037 

NOx Inventory 4.164.01 2.602.51 2.472.40 2.072.01 

NOx Reduction  0.300.28 0.450.44 1.201.17 

NOx Remaining  2.292.23 2.021.96 0.870.84 

CONTROL COST:   $496,600 per ton of NOx (CARB Zero-Emission Standard for Space 
and Water Heaters Cost-Effectiveness, Quasi-LCF)$0 to $200,000 
per ton of NOx reduction 

INCENTIVE COST:  TBD 
IMPLEMENTING AGENCY:  SOUTH COAST AQMD 
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Regulatory History  
Rule 1111 reduces emissions of NOx from gas-fired fan-type space heating furnaces with a rated heat 
input capacity of less than 175,000 BTU per hour or, for combination heating and cooling units, a cooling 
rate of less than 65,000 BTU per hour. The rule applies to manufacturers, distributors, and installers of 
such furnaces. The applicable furnaces are mainly utilized in residential buildings.  

Rule 1111 was adopted by the South Coast AQMD Governing Board in December 1978 establishing a 40 
ng/J NOx emission limit. The rule was amended in 2009 lowering the NOx emission limit from 40 to 14 
ng/J with a future compliance date. Rule 1111 categorizes furnaces into condensing, non-condensing, 
weatherized furnaces, and mobile home furnaces. Depending on the furnace type, the compliance date 
has been postponed by the mitigation fee alternate compliance option or temporary exemption.  

Implementation of 14 ng/J NOx limit for condensing and non-condensing furnaces (about 85 percent of 
market coverage) for installations in new buildings or replacements in existing buildings started on 
October 1, 2019, except for high-altitude furnaces.3 Implementation of 14 ng/J NOx limit for weatherized 
furnaces (about 10 percent of market coverage) commenced on October 1, 2021. The most recent Rule 
1111 amendment in September 2021 delayed the implementation for mobile home furnaces (about 4 
percent of market coverage) to October 1, 2023 and provided special consideration for high-altitude 
furnaces. That is, condensing or non-condensing furnaces with 40 ng/J NOx are allowed to be installed in 
high-altitude areas until March 31, 2022, when 14 ng/J NOx limit becomes effective. Rule 1111 also 
provides an exemption for downflow and large-sized (≥100,000 BTU/hour) condensing or non-condensing 
furnaces, replacing existing furnaces in the high-altitude areas. This niche exemption would result in a 
negligible amount of emission reductions forgone.   

In conjunction with the Rule 1111 implementation, the Clean Air Furnace Rebate Program was launched 
in June 2018 with a fund of $3,000,000 to incentivize early deployment of compliant furnaces, which was 
subsequently exhausted. So, in September 2020 this program was approved to be updated with an 
additional fund of $3,500,000 and expanded to incentivize all-electric heat pumps to replace central 
ducted Rule 1111 non-compliant furnaces. Relevant to the 2016 AQMP CMB-02 implementation, a 
request for proposal was issued in January 2018 and twenty-six proposals for emission reduction and 
technology demonstration projects were approved to be funded by the Governing Board in January 2019. 
Among those proposals, there are two burner technology development projects for residential and 
commercial furnaces targeting NOx emissions to be certified ranging from 7 to 8 ng/J. Although the Covid-
19 pandemic caused a delay, those projects are forecast to be completed in 2022. 

Proposed Method of Control 

Control measure R-CMB-02 seeks NOx emission reductions from residential building space heating 
sources by: (1) requiring zero emission space heating units through a regulatory approach for both new 
and existing residences; and (2) allowing low NOx technologies as a transitional alternative in lieu of 
installing and operating zero emission space heating units, when installing a zero emission unit is 
determined to be infeasible (e.g., colder climate zones, or architecture design obstacles). A mitigation fee 

 
3 Condensing or non-condensing furnaces installed at elevations greater than or equal to 4,200 feet above sea level 



Draft Final 2022 AQMP                            CM # R-CMB-02 

IV-A-20 

will be considered where appropriated. The mitigation fee collected would be utilized as incentives to 
accelerate the adoption of zero emission units.  

With regards to zero emission technologies, all-electric heat pumps offer an energy-efficient and zero 
emission alternative to natural gas furnaces. There are three types of heat pumps: (1) air-to-air, (2) water 
source, and (3) geothermal. The heat pump choice depends on whether the unit transfers heat between 
the building and outside air, water, or ground. The most common type is the air source heat pump. 
According to the United States Department of Energy, today's heat pump systems can reduce household 
electricity use for heating by approximately 50 percent compared to electric resistance heating such as 
furnaces and baseboard heaters. High-efficiency heat pumps also dehumidify better than standard central 
air conditioners, resulting in less energy usage and more cooling comfort during the summer months. For 
homes without ducts, air source heat pumps are also available in a ductless version, referred as a split 
system. Heat pumps have been used for many years in nearly all areas of the United States. However, 
when utilized in warmer climate zones such as in the South Coast AQMD, heat pumps are even more 
energy-efficient and cost-effective. 

A new type of heat pump for residential systems is the absorption heat pump, also called a natural gas 
heat pump, which is considered a low NOx emission technology. Instead of using electricity to fuel the 
operation, a natural gas heat pump has a natural gas fired engine to drive the heat pump compressor. 

Current Rule 1111 compliant furnaces are certified at achieving 14 ng/J NOx level, however, many of these 
furnace models were tested below 10 ng/J for NOx emissions. Staff reviewed the source test results for 
24 base models that were certified in 2021 at 14 ng/J NOx emissions. Fifteen models tested below 10 ng/J 
NOx level, and six of them were at or below 7 ng/J NOx level. Furthermore, lower NOx emission rates are 
expected by new burner development projects as demonstrated by burner development projects 
currently funded by the South Coast AQMD. For example, Lantec Products has completed the burner 
design, operational testing, and certification of residential condensing and non-condensing furnaces 
emitting no more than 7 ng/J NOx, and will seek to commercialize in the near future. Low NOx space 
heating technologies would provide an alternative or off-ramp for situations when zero emission 
requirement is deemed not as feasible/efficient. The examples could include buildings in a cooler climate 
zone, or structures with special design or function. 

In addition to a regulatory approach, incentives for the purchase and installation of zero emission 
technology (e.g., electric heat pump) or electric panel upgrade would be considered under this control 
measure not only for additional emission reductions, but also to encourage further development of future 
zero emission space heating technology for existing residential buildings. With the additional Rule 1111 
mitigation fees that have been collected and utilization of the existing Clean Air Furnace Rebate Program, 
future Rule 1111 incentives could be readily implemented. During rule development, staff will consider 
technical feasibility, identify industry-specific affordability issues, cost -effectiveness and incremental cost 
-effectiveness, and may consider alternative compliance mechanisms. 

Incentives Implementation 
Integrity Elements 

Emission reductions that are projected to be achieved from the voluntary incentive measures must be 
demonstrated to be quantifiable, surplus, enforceable, and permanent. This demonstration must include 
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project type(s); project life; applicable incentive program guideline(s), by title, year, chapter(s); and 
analysis of applicable incentive program guideline(s) for consistency with integrity elements. The 
following describes the definitions and provides examples of the key elements of such a demonstration: 

• Quantifiable: Emission reductions are quantitatively measurable supported by existing and acceptable 
technical data. The quantification should use well-established, publicly available, and approved 
emission factors and accepted calculation methodology. There must be procedures to evaluate and 
verify over time the level of emission reductions actually achieved. 

Potential emission reductions associated with various equipment types are discussed in the Proposed 
Method of Control section. The following table provides an overview of the sources, emission 
reductions, and proposed incentives for targeted sources.   

• Surplus: Emission reductions must be above and beyond any South Coast AQMD, state, or federal 
regulation.  Emission reductions used to meet air quality attainment requirements are surplus as long 
as they are not otherwise relied on in the State Implementation Plan (SIP), SIP-related requirement, 
other State air quality programs adopted but not in the SIP, a consent decree, or federal rules that 
focus on reducing criteria pollutants or their precursors. In the event that SIP emission reductions are 
relied on to meet air quality-related program requirements, they are no longer surplus. In addition, 
the emission reductions are available only for the remaining useful life of the equipment being 
replaced (e.g., if the equipment being replaced had a remaining useful life of five years, the additional 
emission reductions from the new equipment are available for SIP or conformity purposes under this 
guidance for only five years).   

• Enforceable: The South Coast AQMD will be responsible for assuring that the emission reductions 
credited in the SIP will occur. Emission reductions and other required actions are enforceable if: 

• They are independently verifiable; 

• Program violations are defined; 

• Those liable for emission reductions can be identified; 

• The South Coast AQMD and the U.S. EPA maintain the ability to apply penalties and secure 
appropriate corrective action where applicable; 

• The general public have access to all the emissions-related information obtained from the 
source; 

• The general public can file suits against sources for violations (with the exception of those 
owned and operated by Tribes); and 

• They are practically enforceable in accordance with other U.S. EPA guidance on practicable 
enforceability. 

Actual emission reductions, for example, can be assured through the replacement equipment 
registration, recordkeeping and reporting, and inspections (initial inspection after installation and 
subsequent on a regular basis thereafter, if needed) throughout the term. Specific enforcement 
mechanisms will be addressed in the guidelines for the individual incentive measures. 
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• Permanent: The emission reductions need to be permanent throughout the term for which the credit 
is generated. The emission reductions are permanent if these reductions are ensured to occur over 
the duration of the SIP program, and for as long as they are relied on in the SIP.   

For example, those awarded incentives would need to ensure the projects are properly implemented 
and the reductions are occurring and will continue to occur. Thus, recipients of the incentive awards 
would agree to contract provisions, such as recordkeeping and reporting to track reductions and 
agreements that newly installed equipment would not be removed without concurrence with the 
South Coast AQMD (i.e., permanent placement) and the proof that the replaced equipment would be 
destructed or at least not be operated any more in the Basin (e.g., pictures, certification). Detailed 
procedures to ensure permanent reductions will be described in the guidelines for the individual 
incentive measures. 

Guidelines  

Each SIP needs to have detailed and comprehensive guidelines that are approved by the South Coast 
AQMD Governing Board. The guidelines will be the protocol to implement the program, to ensure SIP 
applicability, and to maintain SIP approvability: 

 SIP should demonstrate compliance with the four key elements of the SIP: quantifiable emissions plus 
incentive costs, surplus reductions, enforceable compliance, and permanent reductions. 

 Working group should be established to solicit public input and feedback during SIP guideline 
development. 

 Process and procedures to apply for incentives should be clearly explained in the guideline. 

 It needs to clearly describe how incentives would be awarded (e.g., priority to high emitters and/or 
age of equipment, tiered process, first come first serve, or EJ area priority). 

 It should have conditions of some form for agreement (e.g., contracts) including tracking and ensuring 
permanent reductions. The following forms should be prepared: 

 Application Forms (samples are required). 

 Contracts with Conditions (samples are required). 

 Product Example. 

 Tracking mechanism is required to ensure overall effectiveness of program and procedures to correct 
emission projections, such as reductions by the committed target date (e.g., 2031, 2037) and 
submittal to the U.S. EPA annually. Tracking checklist should include: 

 Project Title. 

 Product. 

 Annual Emission Reductions (e.g., from 2030 to 2050, incremented by one year). 

 Life of project (e.g., 10 years). 

 Installation dates (e.g., fixed year 2030 or multiple installation years 2017 and 2018). 
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 Possible recordkeeping, reporting, and monitoring requirements need to be addressed. 

 Individual outreach efforts (e.g., social media, email blasts) to promote the program, make aware of 
deadlines to apply, and provide timing locations of workshops. 

 Program guidelines should be approved by the South Coast AQMD Governing Board and published 
online. 

Emission Reductions 

Staff estimates NOx emission reductions could be approximately 0.870.85 tons per day by 2031 and 
3.493.46 tons per day by 2037, which would be achieved by a regulatory approach (See Table R-CMB-02-
A). Incentive programs for accelerating zero emission technology adoption would promote further 
emission reductions earlier than required. 

The target of this regulatory approach is to implement zero emission technologies for 50 percent of the 
applicable sources and implement low NOx space heating technologies in conjunction with a mitigation 
fee for the remainingst 50 percent by 2037. The low NOx space heating technologies could be the 
alternative for applications when zero emission technologies are deemed not as feasible/efficient (e.g., 
colder climate zones, or architecture design obstacles). The alternative approach should define an 
emission limit (e.g., 7 ng/J) and the associated mitigation fee, if appropriate. In-depth analysis during 
future rule development would determine when regulatory off-ramps should be provided under certain 
situations. 

There are about 4 million housing units potentially utilizing Rule 1111 furnaces with an estimated 25-year 
lifetime. Based on the furnace sales data in 2015-2016, there are about 150,000 units per year sold in the 
South Coast AQMD. Manufacturers estimated 10 percent of sales (i.e., 15,000 units) were installed in new 
buildings. On this basis, to implement zero emission technologies for 50 percent of the applicable sources 
by 2037, 10 percent would come from new buildings and 40 percent from existing buildings starting in 
year 2029. Staff recognizes that a unit replacement for existing buildings may occur at the end of the unit 
lifetime, which creates a natural unit turnover. There would be about 32 percent natural unit turnover 
over an eight-year period of time by 2037 without stimulation in the market for zero emission 
technologies. It is anticipated that the remaining 8 percent turnover is achievable with state and local 
incentive programs that have been launched or proposed. For example, Technology and Equipment for 
Clean Heating (TECH) Clean California incentives are available statewide as of December 7, 2021. Enrolled 
contractors installing Heat Pump HVAC systems and Heat Pump Water Heaters can receive at least $3,000 
per installation, with opportunities to earn up to $6,600 in select regions where utilities have partnered 
with TECH Clean California. In December 2021, Southern California Edison applied to California Public 
Utilities Commission seeking approval for its existing building electrification programs. These programs 
will support the installation of approximately 250,000 heat pumps and provide electrical upgrades for 
65,000 households in 2024-2027. The South Coast AQMD’s Clean Air Furnace Rebate Program will 
continue to promote replacement with heat pumps. The South Coast AQMD will also seek partnerships 
for implementing incentives. 
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For low NOx space heating technologies in conjunction with a mitigation fee, the emission reductions are 
estimated based on its implementation for the remaining 50 percent of the sources by 2037, with a 50 
percent of reduction from 14 to 7 ng/J NOx emissions for each replacement. 

With the Title 24 code update for the readiness of new building electrification, the implementation for 
new buildings could occur earlier (e.g., 2024) than that for existing buildings. However, for a conservative 
emission reduction estimation, the implementation start year for new buildings would also occur in 2029 
as for older buildings.  

 
TABLE R-CMB-02-A   

Emission Reduction Potential for R-CMB-02 Sources 
 

R-CMB-02 
Residential Space 

Heating 

Proposal for Reduction 
NOx Emission Reductions 

(tpd) 

Current NOx 
Limit  

Potential NOx 
Limit 

Start of 
Implementa

tion 
2031 2037 

Regulatory 
Approach – Zero 

Emission  
14 ng/J 0 ng/J 2029 0.750.73 3.012.99 

Regulatory 
Approach – Other 

Technologies 
14 ng/J 7 ng/J  2029 0.120.12 0.480.47 

Regulatory 
Approach – Overall 

--- --- 2029 0.870.85 3.493.46 

 

Rule Compliance and Test Methods 

South Coast AQMD Method 100.1  

Cost Effectiveness 

The CARB 2022 State SIP Strategy has proposed control measures for residential and commercial building 
space and water heating appliances, which align with the South Coast AQMD 2022 AQMP Control 
Measures R-CMB-01 (Residential Water Heating), R-CMB-02 (Residential Space Heating), C-CMB-01 
(Commercial Water Heating), and C-CMB-02 (Commercial Space Heating). CARB would design any such 
standard in collaboration with energy and building code regulators and with air districts to ensure 
consistency with all state and local efforts and would work carefully with communities to consider any 
housing cost or affordability impacts, recognizing that reducing emissions and energy demand from these 
appliances can generate cost-savings and health benefits with properly designed standards. For the cost- 
effectiveness estimates of these control measures, staff will refer to the CARB analysis. All cost 
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assumptions for CARB measures can be found in the 2022 State SIP Strategy, Appendix A: Economic 
Analysis.4 

According to the California Energy Commission’s analysis for 2022 Title 24 development (January 26, 2021 
staff presentation), an electric heat pump for residential space heating and cooling would require an 
additional purchase cost of $100 to $450, but that cost would be offset by lower operational cost of 
approximately $350 per year, as compared to a natural gas furnace and air conditioner system. The 
company E3 conducted a study in 2019 (E3, 2019) that indicated compared to combined natural gas 
furnace and air conditioner system, heat pump HVAC systems do not show a capital cost disadvantage. 
Because of their high energy efficiency, the installation of HVAC heat pumps can result in lifecycle of 
savings.  

However, for a 240-volt heat pump installation in some older buildings, an electric panel upgrade may be 
required at an estimated cost of $2,000 to $4,000 in the South Coast AQMD jurisdiction.  

With this additional cost, the cost-effectiveness for implementing zero emission residential space heating 
is estimated to be in the range of $0 to $200,000 per ton of NOx reduction. If a $1000 per unit incentive 
would be provided, the cost-effectiveness would be lowered to $100,000 per ton of NOx reducedIt is also 
anticipated that the cost for heat pumps will be lowered when the market achieves greater penetration.  

With regards to the cost of other technologies, compared to a 14 ng/J NOx furnace, the median cost 
increase to manufacture a 7 ng/J NOx furnace is estimated to be approximately $150 per unit.  The price 
markup as the manufactured product is passed through the supply chain is estimated to two or three 
times the manufacturing cost. Thus, the consumer is likely subject to a unit increase of $500 to purchase 
a 7 ng/J NOx furnace compared to a 14 ng/J NOx furnace.   

The NOx emission reductionss from a 14 ng/J furnace areis estimated to generate 0.73 lbs of NOx per 
year. On this basis, the emission reductions for each furnace would be 0.0045 tons over the 25 years 
lifetime of the unit if the emission limit is lowered from 14 ng/J to 7 ng/J. As a result, the estimated cost-
effectiveness for this proposal would be approximately $32,000 per ton of NOx reduced if no mitigation 
fee would be proposed. If a $400 per unit mitigation fee would be proposed, the cost-effectiveness would 
be $97,000 per ton of NOx reduced. 

The cost-effectiveness of the CARB Zero-Emission Standard for Space and Water Heaters measure is 
$496,600 per ton of NOx (Quasi-LCF). The additional cost may be partially offset by local utility companies 
and state agencies who have proposed incentives for heat pumps (e.g., California TECH Initiative) or panel 
upgrade. The South Coast AQMD would also propose incentive program to further lower the upfront cost. 
It is also anticipated that the cost for heat pumps will be lowered when the market achieves greater 
penetration. 

 
4 California Air Resources Board, Proposed 2022 State SIP Strategy Appendix A: Economic Analysis, September 
2022. https://ww2.arb.ca.gov/sites/default/files/2022-09/2022_State_SIP_Strategy_App_A.pdf 
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Implementing Agency  

The South Coast AQMD has the authority to regulate emissions from these stationary sources.   
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R-CMB-03: EMISSION REDUCTIONS FROM RESIDENTIAL COOKING DEVICES  
[NOx] 

CONTROL MEASURE SUMMARY 

SOURCE CATEGORY:  RESIDENTIAL COOKING DEVICES 

CONTROL METHODS:  Low NOx Burners, Induction Cooktops and Electric Cooking Devices 

EMISSIONS (TONS/DAY):   

ANNUAL AVERAGE 2018 2031 2032 2037 

NOx Inventory 1.321.28 1.271.23 1.231.27 1.215 

NOx Reduction  0.200.19 0.300.29 0.8179 

NOx Remaining  1.071.04 0.970.94 0.424 

SUMMER PLANNING  2018 2031 2032 2037 

NOx Inventory 1.321.28 1.271.23 1.271.23 1.215 

NOx Reduction  0.200.19 0.300.29 0.8179 

NOx Remaining  1.27071.04 0.970.94 0.424 

CONTROL COST:   VARIES FROM COST SAVINGS TO UP TO $937,000/TON OF NOX REDUCED 
DEPENDING ON EQUIPMENT TYPE AND INFRASTRUCTURE NEEDS  

DCF METHOD: $144,400/TON OF NOX REDUCED 
MODIFIED LCF METHOD: $217,500/TON OF NOX REDUCED 

INCENTIVE COST:  TBD 

IMPLEMENTING AGENCY:  SOUTH COAST AQMD 

 

Description of Source Category  

Control Measure R-CMB-03 seeks to achieve NOx reductions from residential cooking devices including 
stoves, ovens, griddles, broilers, and others in new and existing residential buildings. Natural gas and 
electricity are the two main types of energy sources used in this source category. Conventional gas cooking 
appliances typically use atmospheric burners that mix primary air with fuel gas to create a combustible 
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mixture.5 Gas cooking devices emit criteria pollutants such as NOx, particulate matter, and CO through 
incomplete combustion and oxidation processes. Electric cooking devices and induction cooktops that 
utilize electricity rather than gas do not generate NOx emissions on site. Induction cooktops are also highly 
energy efficient as they heat cookware directly, resulting in minimal heat loss. Replacing existing gas 
burners with zero emission and low NOx emission appliances such as electric cooking devices, induction 
cooktops, and low NOx gas burners can reduce emissions from residential cooking devices.   

Some emission sources in R-CMB-03 were previously included in the 2016 AQMP as control measure CMB-
04, which addresses NOx emission reductions from restaurant burners and residential cooking. The 
proposed method of control for CMB-04 in the 2016 AQMP was a combination of regulatory approaches, 
incentives and/or efficiency standards. 

Background  
There are over 5.3 million occupied housing units in the South Coast Air Basin. Almost 75 percent of these 
households use gas appliances for cooking, while the remaining households use electric cooking devices, 
induction cooktop, and other fuels.6 The transition from conventional gas burners to, electric cooking 
devices, induction cooktops, or low NOx gas burners would improve both indoor and outdoor ambient air 
quality. 

As part of the 2022 State Strategy for the State Implementation Plan (2022 State SIP Strategy), CARB has 
proposed statewide emissions standards for combustion-based appliances in residential and commercial 
buildings to accelerate the transition from fossil fuels. CARB proposed to adopt a statewide zero 
Greenhouse Gas (GHG) emission standard for space and water heaters, which would have co-benefits of 
reducing criteria pollutants. Beginning in 2030, 100 percent of sales of new space and water heaters would 
need to meet zero emission standards. This requirement applies to both new construction and 
replacement of burned-out equipment in existing buildings. As part of the public measure suggestions, 
the 2022 State SIP Strategy includes the possibility of additional emissions standards for combustion-
based appliances used in buildings such as stoves, work with air districts to set further such standards, 
work with building and energy code agencies to ready more buildings for zero emission appliances, or 
take other actions (including potentially incentive programs) to accelerate the removal of fossil fuels from 
the building stock in both new and existing buildings. Such measures can accelerate the transition away 
from pollution associated with combustion in these sources while creating economic opportunities for 
building retrofits.7  

Regulatory History 
NOx emissions from residential cooking devices are not currently regulated by the South Coast AQMD. In 
the last few years, the State of California has established aggressive goals to reduce GHG emissions across 
various sectors. State climate actions can help reduce combustion-related emissions from residential 
cooking appliances. Senate Bill (SB) 100 signed in 2018 increased California’s Renewables Portfolio 
Standard (RPS) to 60 percent renewable energy sources by 2030. California Governor’s Executive Order 
(EO) B-55-18 established the goal of carbon neutrality and 100 percent carbon-free energy sources by 

 
5 Primary air- air supplied and mixed with fuel prior to ignition that controls the amount of fuel to be burned. 

6 2019 California Residential Appliance Saturation Study.  
7 CARB 2022 State Strategy for the State Implementation Plan. 
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2045. The increase in renewable generation in the state will reduce NOx emissions from electricity 
generating facilities.8 Furthermore, Assembly Bill (AB) 3232 requires the California Energy Commission 
(CEC) in consultation with the California Public Utilities Commission (CPUC) and California Air Resources 
Board (CARB), to develop plans and projections to reduce greenhouse gas emissions from California’s 
residential and commercial buildings to 40 percent below 1990 levels by 2030. Once materialized, AB 3232 
is an opportunity to bring further NOx emission reductions from residential and commercial buildings.  

Proposed Method of Control  

This proposed control measure seeks NOx reductions from residential cooking devices by replacing 
conventional gas-fired cooking appliances with zero emission and low NOx emission devices such as 
electric cooking devices, induction cooktops, and low NOx burner technologies.  

In the South Coast Air Basin, residential cooking accounts for about 11 percent of total residential 
combustion emissions in 2018. Electric and induction cooking devices offer the most reductions 
opportunities with no emissions on site and have been commercially available for years. Electric cooking 
devices include a coil or infrared heating element that generates heat by electric current and are often 
inexpensive due to their simple design. High efficiency induction cooktops do not have an open flame and 
transfer heat directly through magnetic cookware which minimizes heat loss to ambient air. 
Consequently, this reduces cooking times and NOx emissions and adds extra safety in food preparation. 
Low NOx gas burners can also provide NOx reductions compared to conventional burners. Organizations 
such as the Lawrence Berkeley National Laboratory (LBL) have developed a low NOx Ring Burner that can 
be used for residential and commercial gas cooking devices, as well as other appliances such as water 
heaters and furnaces. The low NOx Ring Burner can achieve NOx levels of less than 20 ppm, which is about 
80 percent lower than the emissions from conventional gas burners.9 Reductions are achieved by a ring 
burner design that burns a leaner premixed fuel/air mixture capable of more complete combustion and 
lower NOx emissions. Additional research and development with an Original Equipment Manufacturer 
(OEM) are needed for the LBL Ring Burner to meet the American National Standards Institute (ANSI) 
cooktop standards for commercialization.  

NOx reductions could be achieved through a combination of regulatory and incentive approaches. 
Proposed method of control consists of two steps: step one is a technology assessment including testing 
of various cooking devices to establish emissions rates. Once emissions rates are defined, step two 
supports future rule development and incentive programs. The first applies to manufacturers, 
distributors, and installers establishing emission limits and the latter intends to encourage use of zero 
emission and low NOx emission technologies. Rule working group will include a diverse group of 
stakeholders representing manufacturer, distributor, and installer. As for the incentive approach, the 
South Coast AQMD will consider funding various projects/programs to facilitate the deployment of zero 
emission and low NOx emission appliances, including, but not limited to technology development, public 
outreach to promote consumers’ choice for clean technology, incentive funding for the purchase and 
installation of clean technology appliances. Partnerships with utilities will be pursued to implement 
incentive programs that maximize reductions in a cost-effective manner. Implementation of this control 

 
8 2021 SB 100 Joint Agency Report.  
9 Research and Development of Natural Draft Ultra-Low Emissions Burners for Gas Appliances.   
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measure will be a combination of regulatory and incentive approaches. NOx reductions from commercial 
cooking devices fall under C-CMB-03. During rule development, staff will consider technical feasibility, 
identify industry-specific affordability issues, cost -effectiveness and incremental cost -effectiveness, and 
may consider alternative compliance mechanisms. 

Emission Reductions  

In 2018, the natural gas consumption for residential cooking was estimated to be over 105 million therms 
in the South Coast Air Basin, which resulted in 1.28 1.32 tons per day of NOx emissions. By 2037, emissions 
from residential cooking devices account for approximately 1.25 21 tons per day. Implementation of this 
control measure is expected to reduce NOx emissions by 65 percent by 2037, equivalent to about 0.81 79 
tons per day. 

The target of this approach is to implement zero emission technologies for 50 percent of the applicable 
sources and implement low NOx burner technologies for the remaining 50 percent by 2037. To implement 
zero emission technologies for 50 percent of the applicable sources by 2037, 10 percent would come from 
new buildings and 40 percent from existing buildings starting in year 2029. Replacing equipment for 
existing buildings may occur at the end of the device’s lifetime as a natural turnover. The useful lifetime 
of a cooking appliance is around 12 years, there would be more than 40 percent natural turnover over an 
eight-year period by 2037 for existing buildings. Additional NOx emission reductions could be achieved 
with state and local incentive programs that have been launched or proposed. The South Coast AQMD 
will propose incentives to accelerate existing gas burner replacement with zero emission and low NOx 
emission devices such as electric cooking devices, induction cooktops, or low NOx gas burner 
technologies. Partnership with public utility organizations and other regulatory agencies will be pursued 
actively to attract funding for incentive programs. 

Rule Compliance and Test Methods  

South Coast AQMD Method 100.1 

Cost Effectiveness 

The cost of this control measure varies depending on the type of cooking device to be installed or replaced, 
and whether the cooking device is in a new or existing building. Replacing gas cooking devices in existing 
buildings with zero emission units can incur additional costs if electrical upgrades are necessary. Title 24 
Building Energy Efficiency Standards were established in 1978 to reduce energy consumption from 
residential and commercial buildings through energy efficiency measures and are updated every three 
years. Currently, new construction and alterations of existing buildings are subject to the 2019 Title 24 
energy code, which includes requirements for buildings to be electric-ready and to install solar panels. 
Some municipalities also enforce local energy efficiency requirements for new buildings that go beyond 
the state codes, known as reach codes. For example, the city of Santa Monica approved reach codes 
requiring additional energy-efficiency measures for new residential and commercial buildings that use 
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gas.10 Reach codes and Title 24 requirements for new buildings result in lower emissions compared to 
existing buildings that do not have the same energy efficiency requirements. More details of potential 
incremental cost for converting conventional gas appliances to zero emission or low NOx units are 
discussed below. 
 
Equipment Costs: Equipment costs describe the cost of the appliance and installation. The equipment 
costs for induction cooktops are typically higher than for conventional gas or electric cooking devices. 
Installation of an induction cooktop over a gas cooking device can add an average one-time incremental 
equipment cost of about $840.11,12,13 The equipment costs of an electric cooking devices appliance are is 
often lower than their its gas counterparts, with an average of savings of about $270.6,7,8,14 Low NOx 
burners have been proven in technology demonstration projects but are not yet commercially available. 
Low NOx burners improve the current conventional gas burner design to burn fuel more efficiently, and 
therefore minimal incremental equipment costs are expected. Therefore, Aany small incremental 
equipment costs are likely offset by utility savings resulting from the more energy-efficient design. In the 
case where low NOx burners become too expensive, zero emission appliances may serve as a more cost-
effective option.  
 
Infrastructure Costs: Infrastructure costs include any building upgrades that are necessary in order to 
install an induction cooktop or electric cooking device. For existing buildings, infrastructure costs vary 
largely depending on the age of the residence and the existing electrical infrastructure. Existing buildings 
may need some electrical upgrades for the installation of electric or induction cooking devices. For 
example, residences built before 1978 often require infrastructure upgrades to accommodate electric and 
induction cooktops if other appliances such as space and water heaters are also converted from gas to 
electric. These upgrades can include updating the household electric panel from 100 to 200 Amps, service 
connection fees such as increased conduit and conductor sizes, and installing a 240V outlet, incurring costs 
of $150-$1,500 depending on which upgrades are necessary.7,8,10 On the other hand, some residential 
homes already have a dedicated 240V outlet in the kitchen and would not acquire those upgrade costs. 
Likewise, newer residential homes typically are equipped with a 200-Amp panel and therefore would not 
require any electrical upgrades. If all other appliances within the residence are also electric, new buildings 
can have savings of up to $6,000 from avoided costs of gas piping infrastructure.7,10  
 
Utility Costs: Switching from conventional gas cooking appliances to electric or induction cooking devices 
can increase annual utility costs due to the different energy consumption and the difference between 
natural gas and electricity rates. SoCal Gas (SCG) is the primary natural gas utility company in the South 
Coast Air Basin, with an average natural gas rate of S1.09 per therm in 2019.15 Southern California Edison 
(SCE) and the Los Angeles Department of Water and Power (LADWP) supply over 90 percent of electricity 

 
10 https://localenergycodes.com/ 

11 Residential Building Electrification in California.  
12 Final 2021 Integrated Energy Policy Report Volume I: Building Decarbonization.  
13 Residential Cooktop Performance and Energy Comparison Study 
14 Impacts of Residential Electrification.  
15 Utility Costs and Affordability of the Grid of the Future.  
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to residents, with average 2020 residential customer rates of 18.22 and 20.63 cents per kWh, 
respectively.16 For existing buildings without solar panels, switching from gas cooking devices could 
increase annual utility cost by an average of $43 per year for electric cooking devices and $35 per year for 
induction cooktops. The increase in utility cost is mainly driven by the higher cost of electricity in this area, 
which is typically two to three times more expensive than natural gas. Based on forecasts from the CPUC, 
both annual residential electricity and gas costs are expected to grow at similar rates of 3.5 to 3.7 percent 
over the next ten years.8 Installation of solar photovoltaic (PV) panels can help offset the incremental 
utility costs and can result in annual savings on energy bills. Currently, over 9.5 million homes in California 
are powered by solar energy.17 Depending on the size of the PV system and the electricity usage of a 
household, the incremental utility cost of electrifying the cooking appliance could be either partially or 
fully offset with solar panels. Title 24 requires that new buildings have solar panels installed at 
construction. To capture the different scenarios in incremental utility cost, two scenarios are included the 
cost-effectiveness calculation: (1) full burden of incremental utility cost assuming residences do not have 
any solar panels or the solar panels installed do not offset any incremental utility cost; and (2) incremental 
utility costs are completely offset in residences with solar panels.  
 
Cost-effectiveness is determined by the cost of the control over the lifetime emission reductions. Four 
scenarios are analyzed: switching from gas to electric cooking devices in new and existing homes and 
switching from gas to induction cooktops in new and existing homes.  To calculate the incremental cost, 
data from several studies were obtained and an average number is determined. The Present Value Factor 
(PVF) was calculated to account for increasing costs over the 12-year equipment life with a 4 percent 
interest rate. Incremental utility costs were calculated by subtracting annual gas cooking appliance bills 
from annual electricity bills for induction and electric cooking devices, based on SCG and SCE rates 
averaged across the several studies referenced in the ‘Equipment Costs’ section. The cost per cooking 
appliance is applied across the affected population in the South Coast Air Basin to calculate the total cost 
of the control measure.  Lifetime emission reductions are calculated by totaling the annual emission 
reductions over the 12-year lifetime of the cooking appliance. The cost per ton for this control measure is 
then determined by calculating the total cost of the control measure over the lifetime emission 
reductions.  
 
Table R-CMB-03-A shows the cost-effectiveness determinations for the conversion from gas to zero 
emission cooking devices for existing residential buildings. Average Overall, cost-effectiveness varies 
depending on different assumptions in the building scenarios. Cost-effectiveness for existing buildings is 
sensitive to the incremental utility cost, and to a lesser extent the infrastructure cost. Iinfrastructure costs 
of $150 were assumed given that some newer homes already have a 240V outlet in the kitchen, whereasile 
others will require for the installation and wiring of a new 240V outlet. in existing buildings and did not 
include costs for major electrical panel upgrades. Older homes that require electrical panel upgrades will 
incur additional costs not shown in Table R-CMB-03-A and would not be cost-effective. Table R-CMB-03-
A shows cost-effectiveness for existing residences for two scenarios which serve as bounding cases: (1) 
residences without solar panels or with solar panels that do not offset any incremental utility cost, and 

 
16 2020 Utility Bundled Sales to Ultimate Customers- Residential.   

17 Solar Energy Industries Association.   
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(2) for residences with solar panels that fully offset incremental utility cost. For new buildings, no electrical 
upgrade costs are assumed. In homes without gas appliances, gas infrastructure is not necessary. In 
several studies, cost savings from avoided gas infrastructure costs were estimated to range from about 
$1,200 to $6,000.8,9,11 As part of this cost-effectiveness calculation, cost savings from avoided gas 
infrastructure was divided equally between the four major residential combustion categories in 
residential households (space heating, water heating, cooking, and other). Based on this methodology, an 
average cost savings of $1,100 is assumed as infrastructure savings in new buildings. Note that these 
savings are only realized when all other appliances are electric and gas infrastructure is not required. The 
incremental utility cost for induction cooktops is slightly lower than electric cooking devices due to their 
higher energy efficiency.  
 

TABLE R-CMB-03-A 
Cost-Effectiveness Analysis for Existing Residential Buildings 

Cost* 
Conventional Gas to Electric 

Devices 
Conventional Gas to Induction 

Cooktops 
Incremental Equipment 

Cost** 
-$270 $840 

Incremental 
Infrastructure Cost 
(Existing Buildings) 

$150 $150 

Incremental 
Infrastructure Cost**  

(New Buildings) 

-$1,100 -$1,100 

Incremental Utility Cost $0- 43/year $0- 35/year 

Lifetime Emission 
Reductions (Tons) 

2,891 2,891 

 

No Solar Panel or 
Solar Panels Do 
Not Offset Any 

Incremental 
Utility Cost  

Solar Panels 
Fully Offset 
Incremental 
Utility Cost 

No Solar Panel 
or Solar 

Panels Do Not 
Offset Any 

Incremental 
Utility Cost  

Solar Panels 
Fully Offset 
Incremental 
Utility Cost 

Incremental Utility Cost* $43/year $0/year $35/year $0/year 

Total Cost over 
Equipment Life of 12 

Years** 

$270 -$120 $1,300 $1,000 

Cost Effectiveness* 
 (Dollar per Ton of  

NOx Reduced) 

$192,000/ton -$84,000/ton $937,000/ton $709,000/ton 

* Negative numbers denote savings 
**Infrastructure cost savings in new buildings are from avoided gas infrastructure if all other 

appliances are also electric 
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** Determined using the Discounted Cash Flow (DCF) Method assuming a 4 percent interest rates 
 

Similar cost-effectiveness analyses were conducted for new buildings, and the results are shown in Table 
R-CMB-03-B. For new buildings, all major household appliances are assumed to be electric, and no 
electrical upgrades are required. In homes without gas appliances, gas infrastructure is not necessary. In 
several studies, cost savings from avoided gas infrastructure costs were estimated to range from about 
$1,200 to $6,000.8,9,11 As part of this cost-effectiveness calculation, cost savings from avoided gas 
infrastructure were divided equally between the four major residential combustion categories in 
residential households (space heating, water heating, cooking, and other). Based on this methodology, an 
average cost savings of $1,100 is assumed as infrastructure savings for electric and induction cooking 
appliances in new buildings. Note that these savings are only realized when all other appliances are 
electric and gas infrastructure is not required. The overall cost-effectiveness for implementing electric 
cooking devices in new buildings is estimated to result in cost savings over the life of the equipment, 
driven by the lower equipment cost and savings from avoided gas infrastructure. Implementing induction 
cooking devices in new buildings is cost-effective when the savings from avoided gas infrastructure offset 
the higher incremental equipment costs.  
 

 
TABLE R-CMB-03-B 

Cost-Effectiveness Analysis for New Buildings 

 Conventional Gas to Electric Devices Conventional Gas to Induction 
Cooktops 

Equipment Cost* -$270 $840 

Infrastructure 
Cost** 

$-1,100 $-1,100 

Lifetime Emission 
Reductions (Tons) 

2,891 2,891 

 Solar Panels Do 
Not Offset Any 

Incremental 
Utility Cost  

Solar Panels 
Fully Offset Any 

Incremental 
Utility Cost  

Solar Panels Do 
Not Offset Any 

Incremental 
Utility Cost  

Solar Panels Do 
Not Offset Any 

Incremental 
Utility Cost  

Incremental Utility 
Cost 

$43/year $0/year $35/year $0/year 

Total Cost over 
Equipment Life of 

12 Years*** 

$-1,000 $-1,400 $37 $-280 

Cost-Effectiveness* 
(Dollar per Ton of 

NOx Reduced) 

$-957,000/ton $-1,326,000/ton $35,000/ton $-286,000/ton 

* Negative numbers denote savings 
**Infrastructure cost savings from avoided gas infrastructure if all other appliances are also electric 
*** Determined using the Discounted Cash Flow (DCF) Method assuming a 4 percent interest rate 
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The cost of implementation for this control measure Based on the above analyses, it is concluded that 
cost-effectiveness varies based on the equipment type and infrastructure needs. The overall cost-
effectiveness is approximately $144,400 per ton of NOx reduced using the DCF method, and 
approximately $217,500 per ton of NOx reduced using the Modified LCF method. For existing buildings, 
the conversion from gas to electric or induction cooktop is not cost-effective unlessd the incremental 
utility cost is either partially or fully offset by the installed solar PV. For new buildings, the conversion to 
zero emission equipment is found to be cost-effective, mainly driven by the cost savings from avoided gas 
infrastructure for all electric buildings.   
 
Note that potential incentives or rebates are not included as part of the cost-effectiveness analysis. An 
incentive approach may be needed to reduce cooking emissions for existing residences that face 
incremental capital and utility costs, especially in disadvantaged communities. The incremental utility, 
equipment, and/or infrastructure costs may be partially offset by incentives provided by local or state 
agencies, or local utility companies. For example, income-qualified homeowners in disadvantaged 
communities may qualify for a free solar panel system that can help offset incremental utility costs. South 
Coast AQMD could also propose an incentive program to lower the upfront capital costs. Overall, the cost 
of implementation for this control measure varies substantially depending on the equipment type and 
infrastructure needs. An incentive approach may be needed to reduce cooking emissions for existing 
residences that face incremental capital and utility cost, especially in disadvantaged communities. 

Implementing Agency 

The South Coast AQMD has the authority to regulate emissions from these stationary and area sources. 
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https://efiling.energy.ca.gov/GetDocument.aspx?tn=224761
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/office-of-governmental-affairs-division/reports/2021/senate-bill-695-report-2021-and-en-banc-whitepaper_final_04302021.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/office-of-governmental-affairs-division/reports/2021/senate-bill-695-report-2021-and-en-banc-whitepaper_final_04302021.pdf
https://www.eia.gov/electricity/sales_revenue_price/pdf/table6.pdf
https://www.seia.org/states-map
https://coeh.ph.ucla.edu/effects-of-residential-gas-appliances-on-indoor-and-outdoor-air-quality-and-public-health-in-california/
https://coeh.ph.ucla.edu/effects-of-residential-gas-appliances-on-indoor-and-outdoor-air-quality-and-public-health-in-california/
https://www.energy.ca.gov/programs-and-topics/programs/building-energy-efficiency-standards
http://www.aqmd.gov/docs/default-source/clean-air-plans/air-quality-management-plans/2016-air-quality-management-plan/final-2016-aqmp/final2016aqmp.pdf?sfvrsn=15
http://www.aqmd.gov/docs/default-source/clean-air-plans/air-quality-management-plans/2016-air-quality-management-plan/final-2016-aqmp/final2016aqmp.pdf?sfvrsn=15
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R-CMB-04: EMISSION REDUCTIONS FROM REPLACEMENT WITH ZERO EMISSION OR 
LOW NOx APPLIANCES – RESIDENTIAL OTHER COMBUSTION SOURCES  

[NOx] 

 

 

Description of Source Category 

Background  

Control measure R-CMB-04, as residential-others, seeks NOx emission reductions from residential 
combustion sources using natural gas and Liquefied petroleum gas (LPG) that are not water heating (See 
R-CMB-01), space heating (See R-CMB-02) and cooking equipment (See R-CMB-03). R-CMB-04 sources are 
miscellaneous, but primarily comprised of swimming pool heaters, laundry dryers, and barbecue grills. 
Further study is needed to identify other equipment that would be subject to this control measure. Such 
a study should be included in future rulemaking efforts. 

Pool heaters are regulated under Rule 1146.2. Natural gas pool heaters normally have a capacity ranging 
from 75,000 to 450,000 BTU per hour. The 2012 AQMP estimated that there were about 200,000 
residential pool heaters in the South Coast AQMD. 

CONTROL MEASURE SUMMARY 

SOURCE CATEGORY:  RESIDENTIAL - OTHERS 
CONTROL METHODS:  REGULATORY APPROACH:  ZERO EMISSION AND LOW NOX LIMIT, AND 

INCENTIVE APPROACH: ZERO EMISSION TECHNOLOGY 
EMISSIONS (TONS/DAY):   
ANNUAL AVERAGE 2018 2031 2032 2037 

NOX INVENTORY 3.613.53 3.833.75 3.843.77 3.913.84 
NOX REDUCTION  0.700.68 1.051.03 2.802.76 
NOX REMAINING  3.133.07 2.792.74 1.111.08 

SUMMER PLANNING  2018 2031 2032 2037 
NOX INVENTORY 4.063.97 4.284.19 4.304.21 4.374.29 
NOX REDUCTION  0.780.76 1.171.15 3.133.09 
NOX REMAINING  3.503.43 3.123.06 1.241.20 

CONTROL COST:   TBD 
DCF METHOD: $235,400/TON OF NOX REDUCED 
MODIFIED LCF METHOD: $357,100/TON OF NOX REDUCED 

INCENTIVE COST:  TBD 
IMPLEMENTING AGENCY:  SOUTH COAST AQMD 
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According to the U.S. Department of Energy, laundry dryers with drum sizes less than 4.4 cubic feet are 
deemed as “compact sized” and dryers with drum sizes equal to or large than 4.4 cubic feet are classified 
as “standard sized.” Residential laundry dryer drum volumes may be compact sized but for gas models 
typical drum volumes are between 5.6 and 7.4 cubic feet with heat input ratings between 20,000 and 
25,000 BTU/hour.  

The laundry market is composed of both gas and electric devices. Gas laundry dryers can be fueled by 
either natural gas or LPG gas. Most electric dryers operate on 240-volt to heat the equipment’s coils. This 
is about twice the voltage used to operate the standard household devices. Some compact or portable 
electric dryers may operate on 110-volts. Gas and electric dryers typically have about the same equipment 
life. According to H&R Block (usnews.com), a gas dryer’s expected lifespan is about 13 years, compared 
to an electric dryer’s expected lifespan of 14 years. 

According to a 2009 report by the Environmental Council of the States (ECOS), in 2008 U.S. consumers 
purchased nearly 7 million clothes dryers, of which 5.62 million were electric and 1.35 million were natural 
gas. That would mean 32,400 annual consumer purchase of natural gas residential laundry dryers in the 
South Coast AQMD. This estimation is based on a 12 percent nationwide purchase being in California 
(California Energy Commission, 2013), and 20 percent California purchase being within the South Coast 
AQMD. 

For barbecue grills, according to www.statista.com, a 2013 study by Hearth, Patio & Barbecue Association 
found that 61 percent of users opted for gas grills and 10 percent of users owned electric rigs. In 2018, 
gas barbecue grill sales in the United States amounted to about 1.32 billion U.S. dollars. According to 
www.theatlantic.com, Hearth, Patio & Barbecue Association believes that the electric-grill market is 
expected to continue to grow at an average rate of 7 percent a year. 

R-CMB-04 sources were previously included as a part of control measure CMB-02 in 2016 AQMP for NOx 
emission reductions from residential and commercial appliances, with a control strategy focused on 
regulating those currently unregulated commercial furnaces used for space heating and incentivizing zero 
emission and  low NOx emission technology appliances.  

Regulatory History  
Pool heaters are regulated under Rule 1146.2 - Emissions of Oxides of Nitrogen from Large Water Heaters 
and Small Boilers and Process Heaters. More details of Rule 1146.2 are discussed in the Regulatory History 
for control measure C-CMB-01. 

Residential laundry dryers and gas grills are not regulated by any South Coast AQMD rule for NOx 
emissions. 

Proposed Method of Control 

Control measurer R-CMB-04 seeks NOx emission reductions from residential- other combustion sources 
by: (1) requiring zero emission technologies through a regulatory approach for some emission sources in 
both new and existing residences; and (2) allowing low NOx technologies as an alternative for the rest of 
emission sources. Mitigation A mitigation fee may be required for certain lower NOx technology 

http://www.theatlantic.com/
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applications which will be evaluated during the future rulemaking process. The mitigation fee collected 
would be utilized as incentives to accelerate the adoption of zero emission units.  

Although the currently available electric laundry dryers (electric resistance heating models) are 
considered zero NOx emission units, heat pump laundry dryers with a much higher energy efficiency 
would be the preferred zero emission technology for incentives. 

Heat pump laundry dryer technology has been in existence for years as an alternative to electric resistance 
heating models. However, the market presence of this technology remains insignificant in the United 
States as the low number of this technology is probably due to the higher cost of this technology. Heat 
pump dryers may also have longer drying times than resistance heating models. This is due to a smaller 
heat pump that is typically used for cost and efficiency considerations. 

Heat pump dryers with an integrated heat recovery exhaust condenser would increase the dryer’s 
efficiency. This efficiency increase is a result of exhaust heat being captured and reused. As noted in the 
2013 Department of Energy’s study, under a demonstration project funded by the U.S. Department of 
Energy, a modified heat pump clothes dryer delivered 40-50 percent energy savings with 35 degrees 
Fahrenheit lower fabric temperatures and similar drying times for regular loads. 

ENERGY STAR certified heat pump dryer models are available for the brands Asko, Beko, Blomberg, LG, 
Miele, Samsung, and Whirlpool. 

The emerging zero emission technology for heating pools is the swimming pool heat pump. Heat pumps 
used for heating pools transfer heat from the outdoors into the water. Heat pump pool heaters work 
efficiently as long as the outside temperature remains above the 45–50 degrees Fahrenheit range. The 
warm climate of the South Coast AQMD area favors the application of pool heat pumps. As a pool heat 
pump works slower than a gas heater on heating the pool, it is better suited when a consistent pool 
temperature for a long period of time is desired. The most economical way to run this type of heater is to 
let the unit run automatically to keep “topping up” the heat. 

Natural gas pool heaters are subject to Rule 1146.2 and it is certification requirement for NOx emissions. 
Staff reviewed source test results for Rule 1146.2 certification conducted since 2017. There are tests for 
six heater models identified by the vendors as pool heaters. As all six models were certified to meet the 
55 ppm NOx limit, four of them showed emissions at 10 to 20 ppm. A low NOx limit may be feasible with 
the current technology. 

With regards to gas grills, the electric-grill market is expected to continue to grow at an average rate of 7 
percent a year. A regulatory approach would accelerate the turnover of some gas gills to zero emission 
grills. In addition to zero emission units, emission reduction could be achieved by lower emission 
technologies. As burner adjustment for cook equipment as proposed by control measure R-CMB-03 would 
lower the NOx emissions by 70 percent, this technology could be potentially applied to gas grills as well. 
Further evaluation during future rulemaking will be conducted. 

In addition to a regulatory approach, incentives for the purchase and installation of zero emission 
technology or electric panel upgrade would be considered under this control measure not only for 
additional emission reductions, but also to encourage further development of future zero emission space 
heating technology for existing residential buildings. Collected mitigation fee and future allocated funding 
would be utilized for the incentives. More local agencies are now proposing incentives for retrofitting gas 
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appliances, including sources for this control measure. For example, City of Santa Monica is offering a 
$300-400 rebate for replacing a gas dryer with an electric heat pump clothes dryer, incentives to electric 
panel upgrade, and rebates to other zero emission appliances. During rule development, staff will consider 
technical feasibility, identify industry-specific affordability issues, cost-effectiveness and incremental cost-
effectiveness, and may consider alternative compliance mechanisms. 

 

Incentives Implementation 

Integrity Elements 

Emission reductions that are projected to be achieved from the voluntary incentive measures must be 
demonstrated to be quantifiable, surplus, enforceable, and permanent. This demonstration must include 
project type(s); project life; applicable incentive program guideline(s), by title, year, chapter(s); and 
analysis of applicable incentive program guideline(s) for consistency with integrity elements. The 
following describes the definitions and provides examples of the key elements of such a demonstration: 

• Quantifiable: Emission reductions are quantitatively measurable supported by existing and acceptable 
technical data. The quantification should use well-established, publicly available, and approved 
emission factors and accepted calculation methodology.  There must be procedures to evaluate and 
verify over time the level of emission reductions actually achieved. 

Potential emission reductions associated with various equipment types are discussed in the Proposed 
Method of Control section. The following table provides an overview of the sources, emission 
reductions, and proposed incentives for targeted sources.   

• Surplus: Emission reductions must be above and beyond any South Coast AQMD, State, or federal 
regulation.  Emission reductions used to meet air quality attainment requirements are surplus as long 
as they are not otherwise relied on in the State Implementation Plan (SIP), SIP-related requirement, 
other State air quality programs adopted but not in the SIP, a consent decree, or federal rules that 
focus on reducing criteria pollutants or their precursors. In the event that SIP emission reductions are 
relied on to meet air quality-related program requirements, they are no longer surplus. In addition, 
the emission reductions are available only for the remaining useful life of the equipment being 
replaced (e.g., if the equipment being replaced had a remaining useful life of five years, the additional 
emission reductions from the new equipment are available for SIP or conformity purposes under this 
guidance for only five years).   

• Enforceable: The South Coast AQMD will be responsible for assuring that the emission reductions 
credited in the SIP will occur. Emission reductions and other required actions are enforceable if: 

• They are independently verifiable; 

• Program violations are defined; 

• Those liable for emission reductions can be identified; 

• The South Coast AQMD and the U.S. EPA maintain the ability to apply penalties and secure 
appropriate corrective action where applicable; 
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• The general public have access to all the emissions-related information obtained from the 
source; 

• The general public can file suits against sources for violations (with the exception of those 
owned and operated by Tribes); and 

• They are practically enforceable in accordance with other U.S. EPA guidance on practicable 
enforceability. 

Actual emission reductions, for example, can be assured through the replacement equipment 
registration, recordkeeping and reporting, and inspections (initial inspection after installation and 
subsequent on a regular basis thereafter, if needed) throughout the term. Specific enforcement 
mechanisms will be addressed in the guidelines for the individual incentive measures. 

• Permanent: The emission reductions need to be permanent throughout the term for which the credit 
is generated. The emission reductions are permanent if these reductions are ensured to occur over 
the duration of the SIP program, and for as long as they are relied on in the SIP.   

For example, those awarded incentives would need to ensure the projects are properly implemented 
and the reductions are occurring and will continue to occur. Thus, recipients of the incentive awards 
would agree to contract provisions, such as recordkeeping and reporting to track reductions and 
agreements that newly installed equipment would not be removed without concurrence with the 
South Coast AQMD (i.e., permanent placement) and the proof that the replaced equipment would be 
destructed or at least not be operated any more in the Basin (e.g., pictures, certification). Detailed 
procedures to ensure permanent reductions will be described in the guidelines for the individual 
incentive measures. 

Guidelines  

Each SIP needs to have detailed and comprehensive guidelines that are approved by the South Coast 
AQMD Governing Board. The guidelines will be the protocol to implement the program, to ensure SIP 
applicability, and to maintain SIP approvability: 

 SIP should demonstrate compliance with the four key elements of the SIP: quantifiable emissions plus 
incentive costs, surplus reductions, enforceable compliance, and permanent reductions. 

 Working group should be established to solicit public input and feedback during SIP guideline 
development. 

 Process and procedures to apply for incentives should be clearly explained in the guideline. 

 It needs to clearly describe how incentives would be awarded (e.g., priority to high emitters and/or 
age of equipment, tiered process, first come first serve, or EJ area priority). 

 It should have conditions of some form for agreement (e.g., contracts) including tracking and ensuring 
permanent reductions. The following forms should be prepared: 

 Application Forms (samples are required). 

 Contracts with Conditions (samples are required). 
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 Product Example. 

 Tracking mechanism is required to ensure overall effectiveness of program and procedures to correct 
emission projections, such as reductions by the committed target date (e.g., 2031, 2037) and 
submittal to the U.S. EPA annually. Tracking checklist should include: 

 Project Title. 

 Product. 

 Annual Emission Reductions (e.g., from 2030 to 2050, incremented by one year). 

 Life of project (e.g., 10 years). 

 Installation dates (e.g., fixed year 2030 or multiple installation years 2017 and 2018). 

 Possible recordkeeping, reporting, and monitoring requirements need to be addressed. 

 Individual outreach efforts (e.g., social media, email blasts) to promote the program, make aware of 
deadlines to apply, and provide timing locations of workshops. 

 Program guidelines should be approved by the South Coast AQMD Governing Board and published 
online. 

Emission Reductions 

As this control measure covers miscellaneous sources, depending on the type of equipment, the level of 
focus on zero or lower NOx emission technologies could vary. Emission reductions from some sources 
would be more focused on implementing zero emission technologies. For example, electric laundry dryers 
have already been dominating the market. In addition, heat pump laundry dryers could further enhance 
the equipment energy efficiency. These factors will help in expanding zero emission technologies. On the 
other hand, emission reductions from some other sources could be achieved through implementing both 
zero and lower NOx emission technologies. For example, as previously discussed, pool heaters and grills 
have both the zero emission and potentially lower NOx technologies. An in-depth equipment specific 
analysis would be performed during the future rulemaking process. However, for the emission reductions 
addressed in this control measure, a conservative estimate has been applied for all the sources. 

Staff estimates NOx emission reductions could be approximately 0.680.70 tons per day by 2031 and 
2.762.80 tons per day by 2037, which would be achieved by a regulatory approach (See Table R-CMB-04-
A). Incentive programs for accelerating zero emission technology adoption would promote further 
emission reductions earlier than required. 

The target of this regulatory approach is to implement zero emission technologies for 50 percent of the 
applicable sources and implement low NOx emission technologies in conjunction with a mitigation fee at 
the time of replacement for the rest remaining 50 percent universe by 2037. The low NOx technologies 
could be the alternative to zero emission requirement. The collected fee could be utilized in incentive 
program to offset the emission reduction difference between low NOx technologies and zero emission 
technologies.  
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To implement zero emission technologies for 50 percent of the applicable sources by 2037, 10 percent 
would emanate from new buildings and 40 percent from existing buildings starting in year 2029. Staff 
recognizes that a unit replacement for existing buildings may occur at the end of the unit lifetime, which 
creates a natural unit turnover. With an estimated average useful lifetime around 13 years, there would 
be more than 40 percent natural turnover over an eight-year period by 2037 for existing buildings. 
Additional NOx emission reductions could be achieved with state and local incentive programs that have 
been launched or proposed. The South Coast AQMD will propose incentives to promote zero emission 
equipment, and will also seek partnerships for implementing the incentives. 

For low NOx technologies in conjunction with a mitigation fee, the emission reductions are estimated 
based on its implementation for the remaining 50 percent of the sources by 2037, with a consideration of 
natural turnover by a 13-year average useful lifetime, and 70 percent of reduction for each replacement. 

With the Title 24 code update for the readiness of new building electrification, the implementation for 
new buildings could occur earlier (e.g., 2024) than that for existing buildings. However, for a conservative 
emission reduction estimation, the implementation start year for new buildings would also occur in 2029 
as for older buildings.  

TABLE R-CMB-04-A   
Emission Reduction Potential for R-CMB-04 Sources 

 

R-CMB-04 
Residential – Other 

Combustion 
sources 

Proposal for Reduction 
NOx Emission 

Reductions (tpd) 
Current NOx 

Limit  
Potential NOx 

Limit 
Start of 

Implementation 
2031 2037 

Regulatory 
Approach – Zero 

Emission  
TBD 0 ng/J 2029 0.490.48 1.961.94 

Regulatory 
Approach – Other 

Technologies 
TBD 

70% reduction 
at unit 

replacement 
2029 0.210.20 0.840.82 

Regulatory 
Approach – Overall 

--- --- 2029 0.700.68 2.802.76 

 

Rule Compliance and Test Methods 

South Coast AQMD Method 100.1  

Cost Effectiveness 

The overall cost-effectiveness for this control measure has not been estimated. The cost-effectiveness for 
this control measure is approximately $235,400 per ton of NOx reduced using the DCF method, and 
approximately $357,100 per ton of NOx reduced using the Modified LCF method. As this control measure 
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covers miscellaneous sources mainly including laundry dryers, pool heaters, and grills, the cost of each 
individual source is discussed in this measure. A comprehensive analysis would will be required during the 
rulemaking process to ascertain the emission reductions and cost-effectiveness of each type of sources 
and therefore the cost-effectiveness for this control strategy.  

With regards to the cost of heat pump laundry dryer, the Home Depot website lists one heat pump laundry 
dryer (24 inch 3.88 cubic feet 240-volt white stackable electric ventless front load heat pump dryer) with 
a price at $1,094.67. On the same website, electric laundry dryers of similar size (3.5 cubic feet) are priced 
between $300 to $700, and a gas laundry dryer of similar size (5.9 cubic feet which is the smallest size for 
gas unit listed there) is around $800.  

An incentive of $300 or more may offset the higher upfront cost of a heat pump laundry dryer, and thus 
promote its adoption. As mentioned earlier, some local agencies such as the City of Santa Monica are 
currently offering $300-400 rebate to each replacement with heat pump laundry dryer. 

Heat pump pool heaters cost more than gas pool heaters, but they typically have much lower annual 
operating costs because of their higher efficiencies. With proper maintenance, heat pump pool heaters 
typically last longer than gas pool heaters. Therefore, consumers will save more money in the long run. 
Department of Energy estimates the savings of $32 to $300 for every $1,000 in annual pool heating costs 
using a heat pump pool heater compared to using a gas pool heater. 

On the other hand, as previously mentioned, gas pool heaters certified to meet the 55 ppm NOx limit have 
been tested at 10 to 20 ppm. This preliminary data indicates the feasibility of a 70 percent emission 
reduction. Because the reductions would be based on the existing technology, the additional cost for 
lower NOx gas pool heaters technologies should be minimal. 

With regards to grills, although gas grills are more popular, electric grills are increasing their market share 
by 7 percent each year. For the cost, there are websites (for example: barbecuegrillreview.com) stating 
the purchase cost of electric grills is cheaper, while there are some other websites (For example: 
diffen.com) stating gas grills are cheaper. Nevertheless, electric grills are a market acceptable technology 
that is a feasible zero emission solution. For lower emission grills, further evaluation would be required 
for its cost-effectiveness. 

Implementing Agency  

The South Coast AQMD has the authority to regulate emissions from these stationary sources.   

References 
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C-CMB-01: EMISSION REDUCTIONS FROM REPLACEMENT WITH ZERO EMISSION OR 
LOW NOx APPLIANCES – COMMERCIAL WATER HEATING  

[NOx] 
 

 

Description of Source Category 

Background  

Control measure C-CMB-01 seeks further NOx emission reductions from commercial building water 
heating sources that are subject to Rule 1146.2 - Emissions of Oxides of Nitrogen from Large Water 
Heaters and Small Boilers and Process Heaters.  

C-CMB-01 sources were previously included under the 2016 AQMP control measure CMB-02 for NOx 
emission reductions from residential and commercial appliances, with a control strategy focused on a 
combination of long-term regulation and short-term incentives to replace existing water heaters with new 
zero emission or low NOx emission units.  

Regulatory History  

Rule 1146.2 - Emissions of Oxides of Nitrogen from Large Water Heaters and Small Boilers and Process 
Heaters. The provisions of this rule are applicable to manufacturers, distributors, retailers, installers, and 
operators of new units with a rating at or less than 2,000,000 BTU per hour, excluding units regulated by 

CONTROL MEASURE SUMMARY 

SOURCE CATEGORY:  COMMERCIAL WATER HEATING 
CONTROL METHODS:  REGULATORY APPROACH:  ZERO EMISSION AND LOW NOX LIMIT, AND 

INCENTIVE APPROACH: ZERO EMISSION TECHNOLOGY 
EMISSIONS (TONS/DAY):   
ANNUAL AVERAGE 2018 2031 2032 2037 

NOX INVENTORY 0.56 0.46 0.45 0.42 
NOX REDUCTION  0.00 0.04 0.25 
NOX REMAINING  0.46 0.41 0.18 

SUMMER PLANNING   2018 2031 2032 2037 
NOX INVENTORY 0.56 0.46 0.45 0.42 
NOX REDUCTION  0.00 0.04 0.25 
NOX REMAINING  0.46 0.41 0.18 

CONTROL COST:   $496,600 per ton of NOx (CARB Zero-Emission Standard for 
Space and Water Heaters Cost-Effectiveness, Quasi-LCF) $0 to 
$105,000 per ton of NOx reduction 

INCENTIVE COST:  TBD 
IMPLEMENTING AGENCY:  SOUTH COAST AQMD 
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Rule 1121. The provisions of this rule are also applicable to operators of existing units that are rated 
greater than 400,000 BTU per hour up to and including 2,000,000 BTU per hour. Rule 1146.2 does not 
regulate residential gas-fired tank type water heaters less than 75,000 BTU/hour heat input which are 
regulated under AQMD Rule 1121. Rule 1146.2 units are typically used for industrial and commercial water 
heating. Pool heaters are also regulated under Rule 1146.2. Natural gas pool heaters normally have a 
capacity ranging from 75,000 to 450,000 BTU per hour.   

Rule 1146.2 was originally adopted in 1998 and was amended in 2006 to impose a lower NOx emission 
limit. The current Rule 1146.2 limit for NOx emissions is 14 ng/J (20 ppm), except for Type 1 units rated 
equal and greater than 400,000 BTU per hour installed prior to January 1, 2012 to which the NOx limit is 
55 ppm, and for Type 2 units rated between 400,000 and 2,000,000 BTU per hour installed prior to January 
1, 2010 to which the NOx limit is 30 ppm.   

According to the 2018 amendment, Rule 1146.2 requires a technology assessment that is due to the South 
Coast AQMD Governing Board by January 2022. This technology assessment is to determine if the current 
NOx emission limit should apply to both RECLAIM and non-RECLAIM units, or if a BARCT assessment 
should be undertaken as part of the rulemaking process to seek a lower NOx emission limit. Under the 
BARCT assessment, the technology to achieve a lower NOx limit will need to be feasible, available, and 
cost-effective. This lower NOx emission limit would apply to both RECLAIM and non-RECLAIM units. 

Proposed Method of Control 

Control measurer C-CMB-01 seeks NOx emission reductions from commercial building water heating 
sources by: (1) requiring zero emission commercial water heating units through a regulatory approach for 
installations in both new and existing buildings; and (2) allowing low NOx technologies as a transitional 
alternative in lieu of installing and operating zero emission water heaters, when installing a zero emission 
unit is determined to be infeasible. A mitigation fee will be considered where appropriate. The mitigation 
fee collected would be utilized as incentives to accelerate the adoption of zero emission units.  

The August 2021 amendment to the Title 24 code established electric-ready requirements for new 
residential and commercial buildings. The goal of these requirements is to remove some of the building 
electrification obstacles such as architect design, space requirement, market acceptance, and 
manufacturers’ market direction.   

For commercial buildings, the most common zero emission water heating technology include integrated 
heat pump with a water tank packaged with it as a single unit, and split heat pump water heater with a 
water tank that can be located as far as 50 feet apart. Most of the integrated heat pump water heaters 
are sized for residential and light commercial applications. Manufacturers such as AO Smith offer split 
system heat pump models available from 25,000 to 2,000,000 BTU/hour to cover a wide range of 
commercial water heating applications. 

The largest capacity equipment is a stand-alone heat pump that the design engineer pairs with a separate 
storage tank or tanks. Stand-alone heat pump water heating units range in size from 15,000 BTU/hour to 
modular units that can be combined for capacities of over 2,000,000 BTU/hour. Many units in this 
category are available in either air source or water source versions. Air source units have the broadest 
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application for stand-alone heat pump water heater use in California. Since this kind of system does not 
come packaged with a storage tank, the design engineer must size the heat pump and storage tank 
combination to meet the hot water demand calculations for the building. 

To date, commercial heat pump water heaters have not been deployed in substantial quantities because 
of their high cost, but they are being used in some commercial facilities that have simultaneous demands 
for hot water and space cooling. Heat pump water heaters generate both hot water and cool air. 
Therefore, they can be used simultaneously for water heating and space cooling which can substantially 
offset their higher capital costs relative to a single function natural gas or an oil-fueled unit. 

Another common zero emission water heating technology is the electric resistance water heating with 
storage. The 2019 cost-effectiveness study for the new non-residential construction code investigated 
several potential all-electric design options for commercial buildings. The study found that while heat 
pumps are more feasible for some commercial buildings, electric resistance water heating with storage is 
more feasible for other buildings. 

One concern often raised is whether sufficiently high water temperatures needed to meet certain 
commercial applications (e.g., commercial kitchens) could be achieved by using a heat pump water 
heater.). There are products that can meet the high-water temperature demand. For example, heat pump 
water heaters by the manufacturer Colmac offer commercial and industrial users of sanitary hot water an 
energy efficient means of heating water to temperatures as high as 185°F (85°C) in a single pass.  

The common low NOx emission water heating technologies include fuel cell water heaters and natural gas 
heat pump water heaters. Fuel cell technology for combined heat and power is an important commercial 
technology in some countries, whether supplying only single large buildings or providing heat to a wide 
range of properties. Natural gas heat pump systems can provide space cooling, heating, and hot water, 
for a wide range of buildings, that is, from single family homes to commercial buildings. However, the 
more common application is in commercial settings. 

It is also recognized that low NOx emission technology could be achievable based on the current burner 
technology with or without modification. During the rule development process in 2005, staff evaluated 
source test results for Rule 1146.2 certification. Those test results were also utilized in the analysis for 
2006 amendment. According to the evaluation, 9 out of 137 Type 1 units and 25 out of 123 Type 2 units 
were operating with NOx emission levels less than 12 ppm. As the average cost-effectiveness for achieving 
12 ppm was estimated to be up to $31,500 per ton of NOx emissions reduced, which was much higher 
than the cost-effectiveness for achieving 20 ppm, so a BARCT limit of 20 ppm was recommended, rather 
than 12 ppm, as the new limit adopted at the 2006 amendment. However, $31,500 per ton of NOx 
emissions reduced is less than the recommended NOx cost-effectiveness threshold in the 2016 AQMP at 
$50,000 per ton of NOx emissions reduced. 

Staff is currently meeting with manufacturers for Rule 1146.2 technology assessment and exploring the 
possibility of a lower NOx emission limit. Manufacturers explained that with more stringent energy 
efficiency requirements from the Department of Energy meeting a lower NOx emission limit (e.g., 12 ppm) 
would no longer be achievable. In addition, with California’s all-electric movement, manufacturers prefer 
to focus on zero technology than invest for lower NOx burner development. Staff will continue to explore 
the potential of a lower NOx limit during this technology assessment and beyond.  
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This control measure focuses on a zero emission requirement. Low NOx technology in conjunction with a 
requirement to pay a mitigation fee could be allowed as an alternative to installing and operating a zero 
emission unit.  

Similar to other new building control measures, there would be special considerations for implementing 
this proposal, such as the application in colder climate zone and equity issues. In addition, zero emission 
and low NOx emission technologies are generally not as mature in commercial applications as compared 
to residential applications. In addition, some commercial applications would need to be done on a case-
by-case design. The application challenges may lengthen the implementation timeline and may require a 
regulatory off-ramp for some cases. An in-depth analysis during the rule development should be 
conducted to evaluate each of those special situations. 

Finally, incentives for zero emission technology would be considered under this control measure. The 
incentive approach would achieve additional emission reduction, encouraging use and further technology 
development of zero emission water heating for existing buildings. The incentive approach also includes 
the funding of technology demonstration and research projects, as well as collaboration efforts with other 
entities whose goal is to augment the application of zero emission technologies. During rule development, 
staff will consider technical feasibility, identify industry-specific affordability issues, cost-effectiveness and 
incremental cost-effectiveness, and may consider alternative compliance mechanisms. 

Incentives Implementation 

Integrity Elements 

Emission reductions that are projected to be achieved from the voluntary incentive measures must be 
demonstrated to be quantifiable, surplus, enforceable, and permanent. This demonstration must include 
project type(s); project life; applicable incentive program guideline(s), by title, year, chapter(s); and 
analysis of applicable incentive program guideline(s) for consistency with integrity elements. The 
following describes the definitions and provides examples of the key elements of such a demonstration: 

• Quantifiable: Emission reductions are quantitatively measurable supported by existing and acceptable 
technical data. The quantification should use well-established, publicly available, and approved 
emission factors and accepted calculation methodology. There must be procedures to evaluate and 
verify over time the level of emission reductions actually achieved. 

Potential emission reductions associated with various equipment types are discussed in the Proposed 
Method of Control section. The following table provides an overview of the sources, emission 
reductions, and proposed incentives for targeted sources.   

• Surplus: Emission reductions must be above and beyond any South Coast AQMD, State, or federal 
regulation.  Emission reductions used to meet air quality attainment requirements are surplus as long 
as they are not otherwise relied on in the State Implementation Plan (SIP), SIP-related requirement, 
other State air quality programs adopted but not in the SIP, a consent decree, or federal rules that 
focus on reducing criteria pollutants or their precursors. In the event that SIP emission reductions are 
relied on to meet air quality-related program requirements, they are no longer surplus. In addition, 
the emission reductions are available only for the remaining useful life of the equipment being 
replaced (e.g., if the equipment being replaced had a remaining useful life of five years, the additional 
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emission reductions from the new equipment are available for SIP or conformity purposes under this 
guidance for only five years).   

• Enforceable: The South Coast AQMD will be responsible for assuring that the emission reductions 
credited in the SIP will occur. Emission reductions and other required actions are enforceable if: 

o They are independently verifiable; 

o Program violations are defined; 

o Those liable for emission reductions can be identified; 

o The South Coast AQMD and the U.S. EPA maintain the ability to apply penalties and secure 
appropriate corrective action where applicable; 

o The general public have access to all the emissions-related information obtained from the 
source; 

o The general public can file suits against sources for violations (with the exception of those 
owned and operated by Tribes); and 

o They are practically enforceable in accordance with other U.S. EPA guidance on practicable 
enforceability. 

Actual emission reductions, for example, can be assured through the replacement equipment 
registration, recordkeeping and reporting, and inspections (initial inspection after installation and 
subsequent on a regular basis thereafter, if needed) throughout the term. Specific enforcement 
mechanisms will be addressed in the guidelines for the individual incentive measures. 

• Permanent: The emission reductions need to be permanent throughout the term for which the credit 
is generated. The emission reductions are permanent if these reductions are ensured to occur over 
the duration of the SIP program, and for as long as they are relied on in the SIP.   

For example, those awarded incentives would need to ensure the projects are properly implemented 
and the reductions are occurring and will continue to occur. Thus, recipients of the incentive awards 
would agree to contract provisions, such as recordkeeping and reporting to track reductions and 
agreements that newly installed equipment would not be removed without concurrence with the 
South Coast AQMD (i.e., permanent placement) and the proof that the replaced equipment would be 
destructed or at least not be operated any more in the Basin (e.g., pictures, certification). Detailed 
procedures to ensure permanent reductions will be described in the guidelines for the individual 
incentive measures. 

Guidelines  

Each SIP needs to have detailed and comprehensive guidelines that are approved by the South Coast 
AQMD Governing Board. The guidelines will be the protocol to implement the program, to ensure SIP 
applicability, and to maintain SIP approvability: 
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 Voluntary incentive program should demonstrate compliance with the four key elements of the SIP: 
quantifiable emissions plus incentive costs, surplus reductions, enforceable compliance, and 
permanent reductions. 

 Working group should be established to solicit public input and feedback during SIP guideline 
development. 

 Process and procedures to apply for incentives should be clearly explained in the guideline. 

 It needs to clearly describe how incentives would be awarded (e.g., priority to high emitters and/or 
age of equipment, tiered process, first come first serve, or EJ area priority). 

 It should have conditions of some form for agreement (e.g., contracts) including tracking and ensuring 
permanent reductions. The following forms should be prepared: 

 Application Forms (samples are required). 

 Contracts with Conditions (samples are required). 

 Product Example. 

 Tracking mechanism is required to ensure overall effectiveness of program and procedures to correct 
emission projections, such as reductions by the committed target date (e.g., 2031, 2037) and 
submittal to the U.S. EPA annually. Tracking checklist should include: 

 Project Title. 

 Product. 

 Annual Emission Reductions (e.g., from 2030 to 2050, incremented by one year). 

 Life of project (e.g., 10 years). 

 Installation dates (e.g., fixed year 2030 or multiple installation years 2017 and 2018). 

 Possible recordkeeping, reporting, and monitoring requirements need to be addressed. 

 Individual outreach efforts (e.g., social media, email blasts) to promote the program, make aware of 
deadlines to apply, and provide timing locations of workshops. 

 Program guidelines should be approved by the South Coast AQMD Governing Board and published 
online. 

Emission Reductions 

Staff estimates that there would not be any NOx emission reductions by 2031 and 0.25 tons per day by 
2037, which would be achieved by a regulatory approach (See Table C-CMB-01-A). Incentive programs for 
accelerating zero emission technology adoption would promote further emission reductions earlier than 
required. 
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The target of this regulatory approach is to implement zero emission technologies for 50 percent of the 
applicable sources and implement low NOx water heating technologies in conjunction with a mitigation 
fee for the rest remaining 50 percent by 2037. The low NOx water heating technologies could be the 
alternative for applications when zero emission technologies are deemed not feasible. The alternative 
approach should define an emission limit (e.g., 12 ng/J) and the associated mitigation fee, if appropriate.  
In-depth analysis during future rule development would determine when regulatory off-ramps should be 
provided under certain situations. 

To implement zero emission technologies for 50 percent of the applicable sources by 2037, 0 percent 
would emanate from new buildings and 40 percent from existing buildings starting in year 2031. Staff 
recognizes that a unit replacement for existing buildings may occur at the end of the unit lifetime, which 
creates a natural unit turnover.  As a commercial water heater’s useful lifetime is around 15 years, there 
would be about 40 percent natural turnover by 2037 for existing buildings over a six-year period of time 
without stimulation in the market for zero emission technologies. Additional NOx emission reductions 
could be achieved with state and local incentive programs that have been launched or proposed. The 
South Coast AQMD will propose incentives to promote zero emission technologies, and will also seek 
partnerships for implementing the incentives. 

For low NOx commercial water heating technologies in conjunction with a mitigation fee, the emission 
reductions are estimated based on its implementation for the remaining 50 percent of the sources by 
2037, with a consideration of natural turnover and 50 percent of reduction from 20 to 12 ppm NOx 
emissions for each replacement. 

With the Title 24 code update for the readiness of new building electrification, the implementation for 
new buildings could occur earlier than that for existing buildings. However, for a conservative emission 
reduction estimation, the implementation start year for new commercial buildings would also occur in 
2031 as for older commercial buildings.  

TABLE C-CMB-01-A   
Emission Reduction Potential for C-CMB-01 Sources 

 

R-CMB-01 
Commercial Water 

Heating 

Proposal for Reduction 
NOx Emission Reductions 

(tpd) 

Current NOx 
Limit  

Potential NOx 
Limit 

Start of 
Implementa

tion 
2031 2037 

Regulatory 
Approach – Zero 

Emission  
20 ng/J 0 ng/J 2031 0.00 0.21 

Regulatory 
Approach – Other 

Technologies 
20 ng/J 12 ng/J  2031 0.00 0.03 

Regulatory 
Approach – Overall 

--- --- 2031 0.00 0.25 
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Rule Compliance and Test Methods 

South Coast AQMD Method 100.1  

Cost Effectiveness 

The CARB 2022 State SIP Strategy has proposed control measures for residential and commercial building 
space and water heating appliances, which align with the South Coast AQMD 2022 AQMP Control 
Measures R-CMB-01 (Residential Water Heating), R-CMB-02 (Residential Space Heating), C-CMB-01 
(Commercial Water Heating), and C-CMB-02 (Commercial Space Heating). CARB would design any such 
standard in collaboration with energy and building code regulators and with air districts to ensure 
consistency with all state and local efforts and would work carefully with communities to consider any 
housing cost or affordability impacts, recognizing that reducing emissions and energy demand from these 
appliances can generate cost-savings and health benefits with properly designed standards. For the cost 
estimates of these control measures, staff will refer to the CARB analysis. All cost assumptions for CARB 
measures can be found in the 2022 State SIP Strategy, Appendix A: Economic Analysis.18 The cost-
effectiveness of the CARB Zero-Emission Standard for Space and Water Heaters measure is $496,600 per 
ton of NOx (Quasi-LCF). Based on the cost and operation data utilized in the 2006 amendment to Rule 
1146.2, the cost-effectiveness of lowering the NOx emissions (e.g., 12 ppm) in commercial building water 
heating is estimated to be $105,000 per ton of NOx reduction for Type 1 units (≤ 400,000 BTU/hour), and 
$44,000 per ton of NOx for Type 2 units (400,000 - 2,000,000 BTU/hour). 

 Staff recognizes that unit capital and operation costs could have increased along with inflation. However, 
the cost difference between newer (e.g., 12 ppm units) and traditional technologies could be less with a 
longer time of newer technology deployment.  

With regards to cost-effectiveness of zero emission technologies, during the California Energy 
Commission’s analysis for the 2022 Title 24 development, the performance of heat pumps was compared 
to natural gas heating systems. The heat pump water heater was evaluated in commercial buildings such 
as schools. This evaluation determined that the heat pump water heater technology would realize cost 
savings over the lifetime of the equipment.  

The 2019 cost-effectiveness study of the non-residential new construction code investigated the cost, 
performance impacts, and associated infrastructure costs associated with changing the current baseline 
HVAC and water heating systems to all-electric equipment. This includes heat pump space heating, electric 
resistance re-heat coils, electric water heater with storage tank, heat pump water heating, increasing 
electrical capacity, and eliminating natural gas connections that would have been present in mixed-fuel 
new construction. The study determined that there are cost savings for all-electric design for hot water 
for many commercial buildings.  

Staff estimates that proposing zero emission water heating in commercial buildings would not pose an 
additional cost as the savings will offset the initial higher capital costs. However, heat pump installation 

 
18 California Air Resources Board, Proposed 2022 State SIP Strategy Appendix A: Economic Analysis, September 
2022. https://ww2.arb.ca.gov/sites/default/files/2022-09/2022_State_SIP_Strategy_App_A.pdf 
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in some older commercial buildings may require an electric panel upgrade with an estimated cost of 
$4000-5000. With the consideration of this additional cost, the cost-effectiveness of implementing zero 
emission water heating in commercial buildings is estimated to be $40,000 per ton of NOx reduction for 
Type 1 units, and $10,000 per son of NOx for Type 2 units. 

As the cost-effectiveness could fall in the range of 0 to $105,000 ton of NOx reduction, Tthe preliminary 
data indicate that zero emission technologies for all size units and lower emission technologies Type 2 
units would be more cost effectivecould be feasible than Type 1 unittis. Nevertheless, updated cost and 
operation data should be collected for more accurate analysis during the future rulemaking. It is also 
anticipated that the cost of new technologies will be lowered when the market achieves greater 
penetration. 

Implementing Agency  

The South Coast AQMD has the authority to regulate emissions from these stationary sources.   
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C-CMB-02: EMISSION REDUCTIONS FROM REPLACEMENT WITH ZERO EMISSION OR 
LOW NOx APPLIANCES – COMMERCIAL SPACE HEATING  

[NOx] 

 

 

Description of Source Category 

Background  

Control measure C-CMB-02 seeks further NOx emission reductions from commercial building space 
heating sources.  

Commercial buildings are structures where commercial activities take place. Generally, commercial 
buildings include structures used for the purpose of conducting business such as office space, retail space, 
and warehouses. The Southern California Gas Company defines these structures as a category of gas 
customers whose establishments consist of services, manufacturing nondurable goods, dwellings not 
classified as residential, and agricultural. As the South Coast AQMD’s authority applies to emission 
sources, the purpose of this control measure applies to the space heating emission sources that are 
commonly used in commercial buildings.  

There are several ways to heat a commercial building. A common means of heating these buildings is a 
forced air furnace as part of roof top system. As compared to a residential furnace, a commercial furnace 
most likely would have a higher BTU rating in that it typically provides space heating for a larger space. 

CONTROL MEASURE SUMMARY 

SOURCE CATEGORY:  COMMERCIAL SPACE HEATING 
CONTROL METHODS:  REGULATORY APPROACH:  ZERO EMISSION AND LOW NOX LIMIT, AND 

INCENTIVE APPROACH: ZERO EMISSION TECHNOLOGY 
EMISSIONS (TONS/DAY):   
ANNUAL AVERAGE 2018 2031 2032 2037 

NOX INVENTORY 2.47 2.06 2.03 1.89 
NOX REDUCTION  0.00 0.19 1.17 
NOX REMAINING  2.06 1.83 0.72 

SUMMER PLANNING 2018 2031 2032 2037 
NOX INVENTORY 0.45 0.37 0.37 0.34 
NOX REDUCTION  0.00 0.04 0.21 
NOX REMAINING  0.37 0.33 0.13 

CONTROL COST:   $496,600 per ton of NOx (CARB Zero-Emission Standard for 
Space and Water Heaters Cost-Effectiveness, Quasi-LCF) $0 to 
$56,000 per ton of NOx reduction 

INCENTIVE COST:  TBD 
IMPLEMENTING AGENCY:  SOUTH COAST AQMD 
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Some commercial buildings use boilers for both space and water heating. However, water heating in 
commercial settings is addressed separately in control measures C-CMB-01.  

Control measure C-CMB-02 addresses space heating sources (i.e., forced air furnaces) with a rated heat 
input capacity between 175,000 and 2,000,000 BTU per hour in commercial buildings. Those sources are 
currently unregulated by the South Coast AQMD for NOx emissions. Space heating furnaces outside of 
this heat input range are regulated either by Rule 1111 or Rule 1147.  

Control measure C-CMB-02 sources were previously included as a part of the 2016 AQMP control measure 
CMB-02 for NOx emission reductions from residential and commercial appliances, with a control strategy 
focused on regulating those currently unregulated commercial furnaces used for space heating.   

Regulatory History  

Rule 1111 reduces emissions of nitrogen oxides (NOx) from gas-fired fan-type space heating furnaces in 
residential and light commercial applications with a rated heat input capacity of less than 175,000 BTU 
per hour or, for combination heating and cooling units, a cooling rate of less than 65,000 BTU per hour.  

Rule 1147 reduces NOx emissions from miscellaneous combustion equipment that require a South Coast 
AQMD permit. This rule includes requirements for natural gas space heating units with a rated capacity of 
more than 2,000,000 BTU per hour.  

As previously mentioned, control measure C-CMB-02 sources with a rated heat input capacity between 
175,000 and 2,000,000 BTU per hour, are currently not regulated by the South Coast AQMD for NOx 
emissions.  

Proposed Method of Control 

Control measure C-CMB-02 seeks NOx emission reductions from commercial building space heating 
sources by: (1) requiring zero emission commercial space heating units through a regulatory approach for 
installations in both new and existing buildings; and (2) allowing low NOx technologies as a transitional 
alternative in lieu of installing and operating zero emission space heaters, when installing a zero emission 
unit is determined to be infeasible. A mitigation fee will be considered where appropriate. The mitigation 
fee collected would be utilized as incentives to accelerate the adoption of zero emission units.  

According to an electrification futures study by the National Renewable Energy Laboratory (NREL), as of 
2012, electricity accounted for less than 5 percent of energy use for space heating in commercial buildings. 
Commercial space heating thus represents a substantial opportunity for electrification through the 
increased adoption and use of high efficiency electric heat pumps.  

California Energy Commission’s Title 24 amendment to the 2022 building codes has added new 
prescriptive solar photovoltaic and battery requirements for new commercial buildings that would include 
hotel-motel, tenant-space, office, medical office or clinic, restaurant, grocery store, retail store, school, 
and theater/auditorium/convention center buildings. For California cities that mandate all-electric space 
and water heating, more than half of those cities have the mandate not only on residential buildings but 
also on commercial buildings.  
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Heat pumps have been broadly applied in commercial applications as the primary zero emission 
technology. The building electrification movement and policies in California are sending a strong market 
signal, giving equipment manufacturers confidence regarding the demand for heat pumps for various 
building applications. Manufacturers are further expanding the technology profile to address special 
demands not only in the residential sector but also in the commercial sector. Nevertheless, the heat pump 
commercial market is not as mature as in the residential market. On this basis, the implementation for 
lower NOx emission standards for space heating and cooling at commercial buildings would start later 
than that for residential buildings.  

There would need to be special considerations in implementing zero emission space heating. First, since 
the jurisdiction of the South Coast AQMD comprises of more than one climate zone, feasibility for heat 
pump in a cooler climate zone, such as the mountain communities, would be subject to a special 
evaluation. Heat pumps face a challenge in colder climates where their capacity for providing heat and 
the efficiency of the equipment reduces as the outdoor temperature drops. In addition, the size and 
location of mechanical/plumbing areas, as well as other aspects of building layout, can significantly impact 
the feasibility of split heat pump system and variable refrigerant flow (VRF) systems. CEC’s Title 24 all-
electric ready requirements recognized and provided exemptions for certain special design buildings. 
Moreover, other issues such as equity (e.g., buildings located in disadvantaged communities) should be 
evaluated during the future rulemaking effort. Regulatory off-ramps would be needed for situations in 
which the utilization of heat pumps is found to be infeasible.  

An alternative to the zero emission requirement could be lower NOx technologies. The low NOx 
technologies include, but not are limited to, fuel cells, natural gas heat pumps that are scaled for 
commercial application, and Lower NOx furnaces. 

The South Coast AQMD currently is funding a commercial furnace technology demonstration project. The 
project is developing a new burner emitting lower NOx emissions, based on the current market 
commercial furnace model platform, which was tested to be operating at average NOx emissions around 
47 ng/J.  For the subsequent evaluation, staff assumed commercial furnaces are likely currently operating 
at a 40 ng/J NOx emission level, which aligns with the previous NOx emission standard for residential 
furnaces. When the prototype furnace was developed with the new burner, emission tests indicated the 
new burners were preforming at NOx emission levels around 5 ng/J. However, due to variabilities with all 
commercial appliances, the burner manufacturer for the project considered an 8 ng/J NOx emission limit 
to be achievable.  

The regulatory approach is to seek a new rule requiring zero emission and the alternative with a lower 
NOx emission limit (e.g., 8 ng/J) for commercial furnaces. Through a rulemaking process, in-depth BARCT 
analysis will be conducted for the technical feasibility and cost-effectiveness of proposed the 
requirements. As a new rule, other provisions such as monitoring, recordkeeping, and source testing will 
be included. 

In addition, incentives for zero emission technology would be considered under this control measure to 
not only achieve additional emission reduction but encourage the continuing development and feasibility 
of zero emission space heating technology for existing commercial buildings. During rule development, 
staff will consider technical feasibility, identify industry-specific affordability issues, cost-effectiveness and 
incremental cost-effectiveness, and may consider alternative compliance mechanisms. 
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Incentives Implementation 

Integrity Elements 

Emission reductions that are projected to be achieved from the voluntary incentive measures must be 
demonstrated to be quantifiable, surplus, enforceable, and permanent. This demonstration must include 
project type(s); project life; applicable incentive program guideline(s), by title, year, chapter(s); and 
analysis of applicable incentive program guideline(s) for consistency with integrity elements. The 
following describes the definitions and provides examples of the key elements of such a demonstration: 

• Quantifiable: Emission reductions are quantitatively measurable supported by existing and acceptable 
technical data. The quantification should use well-established, publicly available, and approved 
emission factors and accepted calculation methodology.  There must be procedures to evaluate and 
verify over time the level of emission reductions actually achieved. 

Potential emission reductions associated with various equipment types are discussed in the Proposed 
Method of Control section. The following table provides an overview of the sources, emission 
reductions, and proposed incentives for targeted sources.   

• Surplus: Emission reductions must be above and beyond any South Coast AQMD, State, or federal 
regulation.  Emission reductions used to meet air quality attainment requirements are surplus as long 
as they are not otherwise relied on in the State Implementation Plan (SIP), SIP-related requirement, 
other State air quality programs adopted but not in the SIP, a consent decree, or federal rules that 
focus on reducing criteria pollutants or their precursors. In the event that SIP emission reductions are 
relied on to meet air quality-related program requirements, they are no longer surplus. In addition, 
the emission reductions are available only for the remaining useful life of the equipment being 
replaced (e.g., if the equipment being replaced had a remaining useful life of five years, the additional 
emission reductions from the new equipment are available for SIP or conformity purposes under this 
guidance for only five years).   

• Enforceable: The South Coast AQMD will be responsible for assuring that the emission reductions 
credited in the SIP will occur. Emission reductions and other required actions are enforceable if: 

o They are independently verifiable; 

o Program violations are defined; 

o Those liable for emission reductions can be identified; 

o  The South Coast AQMD and the U.S. EPA maintain the ability to apply penalties and secure 
appropriate corrective action where applicable; 

o The general public have access to all the emissions-related information obtained from the 
source; 

o The general public can file suits against sources for violations (with the exception of those 
owned and operated by Tribes); and 

o They are practically enforceable in accordance with other U.S. EPA guidance on practicable 
enforceability. 
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Actual emission reductions, for example, can be assured through the replacement equipment 
registration, recordkeeping and reporting, and inspections (initial inspection after installation and 
subsequent on a regular basis thereafter, if needed) throughout the term. Specific enforcement 
mechanisms will be addressed in the guidelines for the individual incentive measures. 

• Permanent: The emission reductions need to be permanent throughout the term for which the credit 
is generated. The emission reductions are permanent if these reductions are ensured to occur over 
the duration of the SIP program, and for as long as they are relied on in the SIP.   

For example, those awarded incentives would need to ensure the projects are properly implemented 
and the reductions are occurring and will continue to occur. Thus, recipients of the incentive awards 
would agree to contract provisions, such as recordkeeping and reporting to track reductions and 
agreements that newly installed equipment would not be removed without concurrence with the 
South Coast AQMD (i.e., permanent placement) and the proof that the replaced equipment would be 
destructed or at least not be operated any more in the Basin (e.g., pictures, certification). Detailed 
procedures to ensure permanent reductions will be described in the guidelines for the individual 
incentive measures. 

Guidelines  

Each SIP needs to have detailed and comprehensive guidelines that are approved by the South Coast 
AQMD Governing Board. The guidelines will be the protocol to implement the program, to ensure SIP 
applicability, and to maintain SIP approvability: 

 Voluntary incentive program should demonstrate compliance with the four key elements of the SIP: 
quantifiable emissions plus incentive costs, surplus reductions, enforceable compliance, and 
permanent reductions. 

 Working group should be established to solicit public input and feedback during SIP guideline 
development. 

 Process and procedures to apply for incentives should be clearly explained in the guideline. 

 It needs to clearly describe how incentives would be awarded (e.g., priority to high emitters and/or 
age of equipment, tiered process, first come first serve, or EJ area priority). 

 It should have conditions of some form for agreement (e.g., contracts) including tracking and ensuring 
permanent reductions. The following forms should be prepared: 

 Application Forms (samples are required). 

 Contracts with Conditions (samples are required). 

 Product Example. 

 Tracking mechanism is required to ensure overall effectiveness of program and procedures to correct 
emission projections, such as reductions by the committed target date (e.g., 2031, 2037) and 
submittal to the U.S. EPA annually. Tracking checklist should include: 

 Project Title. 
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 Product. 

 Annual Emission Reductions (e.g., from 2030 to 2050, incremented by one year). 

 Life of project (e.g., 10 years). 

 Installation dates (e.g., fixed year 2030 or multiple installation years 2017 and 2018). 

 Possible recordkeeping, reporting, and monitoring requirements need to be addressed. 

 Individual outreach efforts (e.g., social media, email blasts) to promote the program, make aware of 
deadlines to apply, and provide timing locations of workshops. 

 Program guidelines should be approved by the South Coast AQMD Governing Board and published 
online. 

Emission Reductions 

Staff estimates that there would not be any NOx emission reductions by 2031 and 1.17 tons per day by 
2037, which would be achieved by a regulatory approach (See Table C-CMB-02-A). Incentive programs for 
accelerating zero emission technology adoption would promote further emission reductions earlier than 
required. 

The target of this regulatory approach is to implement zero emission technologies for 50 percent of the 
applicable sources and implement low NOx space heating technologies in conjunction with a mitigation 
fee for the rest remaining 50 percent by 2037. The low NOx space heating technologies could be the 
alternative for applications when zero emission technologies are deemed not feasible. The alternative 
approach should define an emission limit (e.g., 8 ng/J) and the associated mitigation fee. In-depth analysis 
during future rule development would determine when regulatory off-ramps should be provided under 
certain situations. 

To implement zero emission technologies for 50 percent of the applicable sources by 2037, 10 percent 
would emanate from new buildings and 40 percent from existing buildings starting in year 2031. Staff 
recognizes that a unit replacement for existing buildings may occur at the end of the unit lifetime, which 
creates a unit natural turnover.  As a commercial space heater’s useful lifetime is around 20 years, there 
would be about 30 percent natural turnover by 2037 for existing buildings over a six-year period of time 
without stimulation in the market for zero emission technologies. It is anticipated that the remaining 10 
percent turnover is achievable with state and local incentive programs that have been launched or 
proposed. The South Coast AQMD will propose incentives to promote zero emission technologies, and 
will also seek partnerships for implementing the incentives. 

For low NOx commercial space heating technologies in conjunction with a mitigation fee, the emission 
reductions are estimated based on its implementation for the remaining 50 percent of the sources by 
2037, with a consideration of natural turnover and a 50 percent of reduction from 40 to 8 ng/J NOx 
emissions for each replacement. 

With the Title 24 code update for the readiness of new building electrification, the implementation for 
new buildings could occur earlier than that for existing buildings. However, for a conservative emission 
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reduction estimation, the implementation start year for new commercial buildings would also occur in 
2031 as for older commercial buildings.  

TABLE C-CMB-02-A   
Emission Reduction Potential for C-CMB-02 Sources 

 

C-CMB-02 
Commercial Space 

Heating 

Proposal for Reduction 
NOx Emission 

Reductions (tpd) 
Current NOx 

Limit  
Potential NOx 

Limit 
Start of 

Implementation 
2031 2037 

Regulatory 
Approach – Zero 

Emission  
40 ng/J 0 ng/J 2031 0.00 0.94 

Regulatory 
Approach – Other 

Technologies 
40 ng/J 8 ng/J  2031 0.00 0.23 

Regulatory 
Approach – Overall 

--- --- 2031 0.00 1.17 

 

Rule Compliance and Test Methods 

South Coast AQMD Method 100.1  

Cost Effectiveness 

The CARB 2022 State SIP Strategy has proposed control measures for residential and commercial building 
space and water heating appliances, which align with the South Coast AQMD 2022 AQMP Control 
Measures R-CMB-01 (Residential Water Heating), R-CMB-02 (Residential Space Heating), C-CMB-01 
(Commercial Water Heating), and C-CMB-02 (Commercial Space Heating). CARB would design any such 
standard in collaboration with energy and building code regulators and with air districts to ensure 
consistency with all state and local efforts and would work carefully with communities to consider any 
housing cost or affordability impacts, recognizing that reducing emissions and energy demand from these 
appliances can generate cost-savings and health benefits with properly designed standards. For the cost 
estimates of these control measures, staff will refer to the CARB analysis. All cost assumptions for CARB 
measures can be found in the 2022 State SIP Strategy, Appendix A: Economic Analysis.19 The cost-
effectiveness of the CARB Zero-Emission Standard for Space and Water Heaters measure is $496,600 per 
ton of NOx (Quasi-LCF). 

 
19 California Air Resources Board, Proposed 2022 State SIP Strategy Appendix A: Economic Analysis, September 
2022. https://ww2.arb.ca.gov/sites/default/files/2022-09/2022_State_SIP_Strategy_App_A.pdf 
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According to the Center for Climate and Energy Solutions, larger commercial buildings (greater than 5,000 
ft2) consume 90 percent of the total energy by all commercial buildings and 32 percent of that energy is 
generated from the use of natural gas. According to the website www.reonomy.com, which lists the 
number of commercial buildings in each county, there are about 690,000 commercial buildings in the four 
counties under the South Coast AQMD jurisdiction. Therefore, staff estimates the approximately 200,000 
commercial furnaces with a rated heat input capacity between 175,000 and 2,000,000 BTU per hour would 
be subject to control measure C-CMB-02. 

In preparing the 2021 amendment to Title 24 building codes, the state conducted a feasibility analysis for 
all electric heat pumps in non-residential buildings. The analysis included equipment costs, labor, and 
installation costs taken from multiple distributor sources and several direct quotes from manufacturers. 
Because heat pumps do not require a gas line or connection to the gas service, avoided costs for the 
elimination of gas lines were included in the estimate. Gas units included in the estimate were 
commercial, three-phase packaged rooftop units, with capacities ranging from 2 tons to 20 tons. As a 
result of the analysis, heat pumps carry an incremental equipment cost increase of approximately $22 to 
$815 per unit compared to the rooftop units with gas heating. The additional heat pump equipment cost 
is expected to be offset by avoiding the installation of gas lines to the unit. Life cycle cost saving would be 
expected especially for buildings in mild climate zones, and in general, the South Coast AQMD jurisdiction 
area is considered a mild climate zone. In summary, proposing zero emission space heating for future new 
commercial buildings would not pose an adverse additional cost. However, heat pump installation in some 
older commercial buildings may require electric panel upgrade with an estimated cost of $4,000-5,000. 
With the consideration of this additional cost, the cost-effectiveness of implementing zero emission space 
heating in commercial buildings is estimated to be up to $56,000 per ton of NOx reduction. 

With regards to lower NOx technologies, the burner manufacturer for the aforementioned commercial 
furnace development project suggested a 5 to 10 percent cost increase for achieving 80 percent of NOx 
reduction (from current 40 ng/J to 8 ng/J). HVAC Direct webpage shows commercial units with capacity 
between 7.5 tons (210,000 BTU/hour) to 25 tons (400,000 BTU/hour) range in price from $6,400 to 
$20,700 for current common brand products. Consequently, there would be a $1,500 cost increase for a 
400,000 BTU/hour rooftop unit for achieving 80 percent of NOx reduction, which means a cost-
effectiveness of approximately $21,000 per ton of NOx reduced. 

Implementing Agency  

The South Coast AQMD has the authority to regulate emissions from these stationary sources.   
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C-CMB-03: EMISSION REDUCTIONS FROM COMMERCIAL COOKING DEVICES  
[NOx] 

CONTROL MEASURE SUMMARY 

SOURCE CATEGORY:  COMMERCIAL COOKING DEVICES 

CONTROL METHODS:  Low NOx Burners, Induction Cooktops and Electric Cooking Devices 

EMISSIONS (TONS/DAY):   

ANNUAL AVERAGE 2018 2031 2032 2037 

NOX INVENTORY 1.191.31 1.011.05 1.001.04 0.950.98 

NOX REDUCTION  0.10 0.21 0.620.64 

NOX REMAINING  0.910.94 0.790.83 0.330.34 

SUMMER PLANNING  2018 2031 2032 2037 

NOX INVENTORY 1.191.31 1.011.05 1.001.04 0.950.98 
NOX REDUCTION  0.10 0.21 0.620.64 

NOX REMAINING  0.910.94 0.790.83 0.330.34 
CONTROL COST:   DCF METHOD: $751,100 0 TO $290,000 PER TON OF NOX REDUCTION                        

MODIFIED LCF METHOD: $1,116,400 PER TON OF NOX REDUCTION  

INCENTIVE COST:  TO BE DETERMINED 

IMPLEMENTING AGENCY:  SOUTH COAST AQMD 

 

Description of Source Category  

Control Measure C-CMB-03 seeks to achieve NOx reductions from commercial cooking devices including 
fryers, ovens, stoves, griddles, broilers, and others in new and existing buildings. Natural gas and electricity 
are the two main types of energy sources used in commercial cooking devices. Commercial gas cooking 
appliances use a variety of burner types that mix primary air with fuel gas to create a combustible 
mixture.20 Gas cooking devices emit criteria pollutants such as NOx, particulate matter, and CO through 
incomplete combustion and oxidation processes. Electric cooking devices and induction cooktops that 
utilize electricity rather than gas does not generate NOx emissions on site. Induction cooktops are also 
highly energy efficient as they heat cookware directly, resulting in minimal heat loss. Replacing existing 

 
20 Primary air- air supplied and mixed with fuel prior to ignition that controls the amount of fuel to be burned. 
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gas burners with zero emission and low NOx emission appliances such as electric cooking devices, 
induction cooktops, or low NOx gas burners can reduce emissions from commercial cooking devices.   

Some emission sources in C-CMB-03 were included in the 2016 AQMP as control measure CMB-04, which 
addresses NOx emission reductions from restaurant burners and residential cooking. The proposed 
method of control for CMB-04 in the 2016 AQMP was a combination of regulatory approaches, incentives 
and/or efficiency standards. 

Background  
There are many different types of commercial cooking devices with a variety of designs, burner types, and 
energy usage. Fisher-Nickel, Inc. (now Frontier Energy) conducted a study for the California Energy 
Commission (CEC) to characterize various commercial primary cooking equipment in California. According 
to the study, which quantified gas load and energy efficiency associated with commercial foodservice, 70 
percent of the 795,000 total primary cooking appliances identified in 2008-2009 are reported to be gas-
fueled cooking appliances.21 This study also identified nine major commercial cooking categories - braising 
pans, broilers, fryers, griddles, ovens, pasta cookers, ranges, steam cookers, and steam kettles - and thirty 
subcategories. 

Emission reductions from commercial cooking employs technology that considers equipment category 
and its application. Individual manufacturers of food products and foodservice establishments may set up 
their ovens differently in order to produce their unique product. In some applications, switching to a 
different type of burner and/or changing the operational characteristics of the oven and burners can 
change taste, texture, appearance, and other qualities of the cooked food product. In these cases, low 
NOx gas burners may be a more viable option to achieve emission reductions to not compromise the 
quality of the food products.  

As part of the 2022 State Strategy for the State Implementation Plan (2022 State SIP Strategy), CARB has 
proposed statewide emissions standards for combustion-based appliances in residential and commercial 
buildings to accelerate the transition from fossil fuels. CARB proposed a statewide zero Greenhouse Gas 
(GHG) emission standard for space and water heaters, which would have co-benefits of reducing criteria 
pollutants. Beginning in 2030, 100 percent of sales of new space and water heaters would need to meet 
zero emission standards. This requirement applies to both new construction and replacement of burned-
out equipment in existing buildings. As part of the public measure suggestions, the 2022 State SIP Strategy 
includes the possibility of additional emissions standards for combustion-based appliances used in 
buildings such as stoves, work with air districts to set further such standards, work with building and 
energy code agencies to ready more buildings for zero emission appliances, or take other actions 
(including potentially incentive programs) to accelerate the removal of fossil fuels from the building stock 
in both new and existing buildings. Such measures can accelerate the transition away from pollution 
associated with combustion in these sources while creating economic opportunities for building 
retrofits.22  

 
21 California Energy Commission, “Characterizing the Energy Efficiency Potential of Gas-Fired Commercial 
Foodservice Equipment” [CEC-500-2014-095] (2014). 

22 https://ww2.arb.ca.gov/sites/default/files/2021-10/2022_SSS_Draft_Measures.pdf 

https://ww2.arb.ca.gov/sites/default/files/2021-10/2022_SSS_Draft_Measures.pdf
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Energy Star, a joint program between the U.S. EPA and U.S. Department of Energy (DOE), identifies energy-
efficient gas and electric commercial food service equipment including fryers, griddles, and ovens. Frontier 
Energy estimates that only 10 percent of the potential market in California uses high-efficiency Energy 
Star commercial gas cooking appliances. Energy-efficient gas cooking appliances can reduce energy usage 
and the resulting NOx emissions compared to conventional cooking appliances. Switching conventional 
commercial cooking devices to Energy Star-certified appliances could result in annual savings of 12-58 
therms or 650-7,000 kWh/year depending on the appliance type and usage. Methods to reduce energy 
consumption from cooking devices include using direct-fired gas burners over standard burners, switching 
to high-efficiency infrared burners, and improved insulation.  

Regulatory History 
South Coast AQMD Rule 1153.1 – Emissions of Oxides of Nitrogen from Commercial Food Ovens limits 
NOx and CO emissions from the combustion of gaseous and liquid fuels in food ovens, dry roasters and 
smokehouses. Rule 1153.1 sets NOx emission limits of 40 to 60 ppm and a CO limit of 800 ppm. The 
emissions limit is segregated by temperature equal to or exceeding 1,200500 degrees Fahrenheit, where 
the higher 60 ppm limit applies to higher temperature. Accordingly, NOx and CO levels will vary depending 
upon the heat output of the burner. Based on an assessment conducted in 2021, about 240 permitted 
units are subject to Rule 1153.1, accounting for about 0.2 tons per day of NOx emissions.23 Although Rule 
1153.1 regulates NOx emissions from permitted food equipment, the majority of commercial cooking-
related NOx emissions come from area sources that do not require a South Coast AQMD permit and are 
not subject to Rule 1153.1.  

In the last few years, the State of California has established aggressive climate goals to reduce greenhouse 
gases across different sectors. State climate actions can help reduce combustion-related emissions from 
residential and commercial cooking appliances. Senate Bill (SB) 100 signed in 2018 increased California’s 
Renewables Portfolio Standard to 60 percent renewable energy by 2030. California Governor’s Executive 
Order (EO) B-55-18 established the goal for carbon neutrality and 100 percent carbon-free energy sources 
by 2045. The increase in renewable generation in the state will bring co-benefits of NOx emission 
reductions from electricity generating facilities.24 Furthermore, Assembly Bill (AB) 3232 requires the CEC 
in consultation with the California Public Utilities Commission (CPUC) and CARB, to develop plans to 
reduce greenhouse gas emissions from California’s residential and commercial buildings to 40 percent 
below the 1990 level by 2030. Once materialized, AB 3232 is an opportunity to bring further NOx emission 
reductions from residential and commercial buildings.  

 
23 http://www.aqmd.gov/docs/default-source/rule-book/Proposed-Rules/par-1153.1/par-1153-1---wgm-1---07-09-
2021.pdf?sfvrsn=6  

24 2021 SB 100 Joint Agency Report. https://www.energy.ca.gov/publications/2021/2021-sb-100-joint-agency-
report-achieving-100-percent-clean-electricity 

http://www.aqmd.gov/docs/default-source/rule-book/Proposed-Rules/par-1153.1/par-1153-1---wgm-1---07-09-2021.pdf?sfvrsn=6
http://www.aqmd.gov/docs/default-source/rule-book/Proposed-Rules/par-1153.1/par-1153-1---wgm-1---07-09-2021.pdf?sfvrsn=6
https://www.energy.ca.gov/publications/2021/2021-sb-100-joint-agency-report-achieving-100-percent-clean-electricity
https://www.energy.ca.gov/publications/2021/2021-sb-100-joint-agency-report-achieving-100-percent-clean-electricity
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Proposed Method of Control  

This proposed control measure seeks NOx reductions from commercial cooking devices by replacing 
conventional gas-fired cooking appliances with zero and low NOx emission devices such as induction 
cooktops, electric cooking devices, and low NOx burner technologies.  

In the South Coast Air Basin, commercial cooking accounts for about 7 percent of total emissions from 
commercial combustion sources in 2018. Electric cooking devices and induction cooktops offer the most 
reductions with no emissions on site and have been commercially available for years. Electric cooking 
devices include a coil or infrared heating element that generates heat by electric current and are often 
inexpensive due to their simple design. High efficiency induction cooktops do not have an open flame and 
transfer heat directly through magnetic cookware which minimizes heat loss to ambient air. 
Consequently, this reduces cooking times and NOx emissions and adds extra safety in food preparation. 
Although electric options are available for most commercial cooking appliances, in some applications, the 
use of electric cooking appliance may change taste, texture, appearance, and other qualities of the cooked 
food product.  

Commercially available lower NOx burners include ribbon burners, radiant burners, in-shot burner 
technology, and modern power burners. Many oven burners consist of long sections of pipe with rows of 
holes along the length of the pipe. Gas and a small amount of air is introduced into the pipe and that 
mixture exits through the holes in the pipe where it is lit with a pilot flame. Combustion occurs with the 
air residing inside the oven and the gas that exits from the holes in the pipe. Ribbon burners are similar 
to this conventional style of pipe burner, but they have an insert along the length of the pipe that allows 
better control of the flame. The newest types of ribbon burners have better mixing of air with the fuel 
inside the burner and better control of the distribution of fuel gas in the burner, which result in better 
fuel efficiency. Food ovens can also use radiant systems to provide heat. Infrared burners made with 
ceramic or metal fiber that operate using direct heat through infrared radiation result in better energy 
efficiency and lower emissions.  

Low NOx gas burners can also provide NOx reductions compared to conventional burners. Organizations 
such as the Lawrence Berkeley National Laboratory (LBL) have developed a low NOx Ring Burner that can 
be used for residential and commercial gas cooking devices, as well as other appliances such as water 
heaters and furnaces. The low NOx Ring Burner can achieve NOx levels of less than 20 ppm, which is about 
80 percent lower than the emissions from conventional gas burners. Reductions are achieved by a ring 
burner design that burns a leaner premixed fuel/air mixture capable of more complete combustion and 
consequently lower NOx emissions. Additional research and development with an Original Equipment 
Manufacturer (OEM) are needed for the LBL Ring Burner to meet the American National Standards 
Institute (ANSI) cooktop standards for commercialization.  

The South Coast AQMD is funding two burner development projects with the Gas Technology Institute 
(GTI) to develop, test, and demonstrate (1) a high efficiency and low NOx combo ribbon burner 
combustion system for commercial baking ovens and (2) two new low NOx deep fat fryer designs. The 
combustion burners to be demonstrated in the baking oven integrate the traditional ribbon and metal 
fiber infrared burner into a Combo Infrared-Ribbon (CIR) burner that creates a more uniform flame 
temperature and generates low NOx. This project estimates that the new combustion system could 
reduce NOx emissions by 25 percent and is expected to conclude in December 2022. The second project 
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with GTI is to develop two new designs for low NOx commercial foodservice deep fat fryers that will 
reduce NOx emissions compared to standard fryer designs. One fryer is based on a burner design 
developed by Lantec Products and uses a power burner with air and fuel mixed in a blower. This 
technology demonstrated up to 80 percent in NOx reductions. The second fryer incorporates a 
commercially available fryer design from Royal Range of California with an adapted in-shot burner, which 
is typically used in residential furnaces. Both designs will be tested using Rule 1111 compliance methods 
and the American Society for Testing and Materials (ASTM) International standards for cooking 
performance and energy efficiency testing. This project is expected to conclude in 2022.  

NOx reductions could be achieved through a combination of regulatory and incentive approaches. 
Proposed method of control consists of two steps: step one is a technology assessment including testing 
of various cooking devices to establish emissions rates.  Once emissions rates are defined, step two 
supports future rule development and incentive programs. The first applies to manufacturers, 
distributors, and installers establishing emission limits and the latter intends to encourage use of zero and 
low NOx emission technologies. Rule working group will include a diverse group of stakeholders 
representing manufacturer, distributor, and installer. As for the incentive approach, the South Coast 
AQMD will consider funding various projects/programs to facilitate the deployment of zero emission or 
low NOx emission appliances, including, but not limited to technology development, public outreach to 
promote consumers’ choice for clean technology, incentive funding for the purchase and installation of 
clean technology appliances. Partnerships with utilities will be pursued to implement incentive programs 
that maximize reductions in a cost-effective manner. Implementation of this control measure will be a 
combination of regulatory and incentive approaches. NOx reductions from residential cooking devices fall 
under R-CMB-03. During rule development, staff will consider technical feasibility, identify industry-
specific affordability issues, cost-effectiveness and incremental cost-effectiveness, and may consider 
alternative compliance mechanisms. 

Emission Reductions  

In 2018, the natural gas consumption for commercial cooking was estimated to be over 160 million therms 
in the South Coast Air Basin, which resulted in 1.191.31 tons per day of NOx emissions. By 2037, emissions 
from commercial cooking devices account for approximately 0.950.98 tons per day. Implementation of 
this control measure is expected to reduce NOx emissions by 65 percent by 2037, equivalent to about 
0.620.64 tons per day.  

The target of this approach is to implement zero emission technologies for 50 percent of the applicable 
sources and implement low NOx burner technologies for the remaining 50 percent by 2037. To implement 
zero emission technologies for 50 percent of the applicable sources by 2037, 10 percent would emanate 
from new buildings and 40 percent from existing buildings starting in year 2031. Replacing equipment for 
existing buildings may occur at the end of the device’s lifetime as a natural turnover.  The useful lifetime 
of a commercial cooking appliance is around 12 15 years, there would be more than 40 percent natural 
turnover over an eight-year period by 2037 from existing buildings. Additional NOx emission reductions 
could be achieved with state and local incentive programs that have been launched or proposed. The 
South Coast AQMD will propose incentives to accelerate existing gas burner replacement with zero 
emission and low NOx emission devices such as electric cooking devices, induction cooktops, or low NOx 
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gas burner technologies. Partnership with public utility organizations and other regulatory agencies will 
be pursued actively to attract funding for incentive programs. 

Rule Compliance and Test Methods  

South Coast AQMD Method 100.1 

Cost Effectiveness 

The cost of this control measure varies depending on the type of cooking device to be installed or replaced, 
and whether the cooking device is in a new or existing building. Details of potential costs for converting 
commercial gas appliances to low NOx burner technologies, induction cooktops, or electric cooking 
devices are discussed below. Replacing gas cooking devices in existing buildings with zero emissions units 
can incur additional costs if electrical upgrades are necessary.  
 
Low NOx Burner Technologies 
Rule 1153.1 is currently under amendment to establish emissions limits for permitted commercial food 
ovens that represent Best Available Retrofit Control Technology (BARCT). Technological feasibility of lower 
emissions limits and their cost-effectiveness will be determined as part of the rulemaking process and are 
not addressed in this control measure. . Other low NOx burners still under development include Lawrence 
Berkeley Lab’s Ring Burner and GTI’s low NOx burners for commercial food ovens and deep fat fryers. 
These technologies have been proven in demonstration projects but are not yet commercially available. 
Low NOx burners improve the current conventional gas burner design to burn fuel more efficiently, and 
minimal incremental equipment costs are expected. Any small incremental equipment costs are likely 
offset by utility savings resulting from the more energy-efficient design. In the case where low NOx 
burners become too expensive, zero emission appliances may serve as a more cost-effective option. 
 
Induction Cooktops/Electric Cooking Devices 
In contrast to the many studies that evaluate cost associated with the transition from gas to electric 
cooking devices in residential buildings, such information is rather limited in the commercial cooking 
sector. Fisher-Nickel, Inc. (now Frontier Energy) conducted a study for the CEC from 2008-2009 to 
characterize various commercial primary cooking equipment in California. The study identified nine major 
commercial cooking appliance categories and estimated that fryers, ovens, and ranges account for the 
largest shares of the commercial cooking inventory in the state.25 These cooking equipment categories 
also have zero emissions options readily available and/or low NOx options under development (see 
Proposed Method of Control section above). The gas cooking equipment inventory within South Coast 
AQMD’s jurisdiction was estimated using 47 percent of the State inventory, based on the fraction of 
California’s population within the South Coast Air Basin. For the purpose of estimating cost-effectiveness, 

 
25 California Energy Commission, “Characterizing the Energy Efficiency Potential of Gas-Fired Commercial 
Foodservice Equipment” [CEC-500-2014-095] (2014). 
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equipment costs wereare obtained from a distributors of restaurant supplies and equipment.26,27  These 
costs were individually averaged for the fryers, ovens, and ranges categories. For the remaining cooking 
equipment categories, a weighted average was calculated. 

Equipment costs vary significantly based on equipment characteristics such as appliance type, burner 
output, and the number of burners, etc. In commercial kitchen applications, equipment costs for induction 
cooktops rangeds from cost savings to more than double compared to the cost of gas cooktops. For 
example, a two-burner, 240V induction cooktop has an incremental equipment cost of about $3,000. For 
ovens and fryers, switching from gas to electric appliances may add average one-time incremental 
equipment costs of $2,500 and $1,000, respectively. Other electric appliances may have incremental 
equipment cost savings due to their simple design and lower ongoing maintenance costs. equipment costs 
of electric appliances are typically comparable to their gas counterparts and contribute to minimal 
incremental equipment costs. Electric fryers may even have incremental equipment cost savings due to 
their simple design, and the lower ongoing maintenance costs.Many advantages of electric appliances are 
not quantifiable, such as their easiness to use and clean, increased throughput, and safer work 
environment with no flames and less heat. 

To deploy induction cooktops or other electric cooking devices, some older commercial buildings may 
require an electric panel upgrade with an estimated cost of about $4,000-$5,000. For cooking appliances 
that use more than 18kW to operate, a 240V outlet upgrade may be required that will add a one-time 
incremental cost of $150 or more in older buildings.28 For new buildings, electrical infrastructure is 
assumed to be sufficient. If all other appliances within the new building are also electric, the building may 
not require gas infrastructure to be installed at the time of construction. If gas infrastructure is not placed 
within the building, avoided gas infrastructure costs may result in cost savings associated with the 
transition from gas to electric cooking devices.  

Cost-effectiveness for this control measure is mainly driven by incremental utility cost. Incremental 
utility cost is dependent upon appliance type and size, appliance efficiency, power output, energy usage 
(hours used per day and days used per year), the presence of solar panels, and other factors among food 
service establishmentsenergy usage and efficiency per appliance type. Adjusting any of these factors will 
affect cost-effectiveness. Incremental utility cost for this control measure is calculated using an average 
commercial electricity rate of 16 cents per kilowatt hour (kWh)29 and an average commercial gas rate of 
$1.09/therm.30 Despite higher electricity rates compared to gas, solar panels may partially or fully offset 
incremental utility costs and are a requirement for new construction and alterations of existing 
buildings.31 induction cooktops are estimated to have minimal incremental utility costs due to their high 

 
26 https://www.webstaurantstore.com 

27 https://www.restaurantsupply.com/commercial-cooking-equipment 

28 Residential Building Electrification in California. 

29 U.S. Energy Information Administration. https://www.eia.gov/electricity/sales_revenue_price/pdf/table7.pdf 

30 U.S. Energy Information Administration. https://www.eia.gov/dnav/ng/ng_pri_sum_a_EPG0_PCS_DMcf_a.htm 

31 California Energy Commission, Building Energy Efficiency Standards - Title 24. 
https://www.energy.ca.gov/programs-and-topics/programs/building-energy-efficiency-standards   
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efficiency. For commercial cooking appliances operating ten hours a day and six days a week, annual 
incremental utility costs vary for fryers ($0-$5,900), ovens ($0-$4,900) and other cooking appliances ($0-
$2,700). Incremental utility costs for induction cooktops can range from $0- $1,800, but are expected to 
be minimal due to their high efficiency. Incremental utility costs for ovens, fryers, and other cooking 
appliances vary due to the large range in energy consumption, frequency and duration of use, and 
emission rates of appliances amongst food service establishments.  

The cost-effectiveness for this control measure is approximately $751,100 per ton of NOx reduced using 
the DCF method, and approximately $1,116,400 per ton of NOx reduced using the Modified LCF 
methodthe conversion of gas cooktops to induction cooktops in existing commercial buildings is 
approximately $290,000 per ton of NOx reduction. Costs for the conversion of gas cooking equipment to 
electric cooking devices vary based on appliance type and the associated incremental equipment and 
utility costs. Incremental utility cost is the main driver of cost-effectiveness for this control measure. As 
cost data on commercial cooking equipment becomes available, the cost estimates will be updated. Note 
that potential incentives or rebates are not included as part of the cost-effectiveness analysis. The 
incremental utility, equipment, and/or infrastructure costs may be partially offset by incentives provided 
by local or state agencies, or local utility companies. The South Coast AQMD could also propose an 
incentive program to lower the upfront capital costs.  

Implementing Agency 

The South Coast AQMD has the authority to regulate emissions from these stationary and area sources. 
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C-CMB-04: EMISSION REDUCTIONS FROM SMALL INTERNAL COMBUSTION ENGINES 
[NOx] 

CONTROL MEASURE SUMMARY 

SOURCE CATEGORY:  SMALL INTERNAL COMBUSTION ENGINES 

CONTROL METHODS:  Zero Emission and Low NOx Emission Technologies 

EMISSIONS (TONS/DAY):   

ANNUAL AVERAGE 2018 2031 2032 2037 

NOX INVENTORY 3.33.67 3.33.60 3.33.58 3.473.2 

NOX REDUCTION  0 0 2.252.1 

NOX REMAINING  3.33.60 3.33.58 1.211.1 

SUMMER PLANNING  2018 2031 2032 2037 

NOX INVENTORY 3.33.67 3.33.60 3.33.58 3.473.2 

NOX REDUCTION  0 0 2.252.1 

NOX REMAINING  3.33.60 3.33.58 1.211.1 

CONTROL COST:  TO BE DETERMINEDDCF METHOD: $446,100/TON OF NOX REDUCED 
MODIFIED LCF METHOD: $744,000/TON OF NOX REDUCED 

IMPLEMENTING AGENCY: SOUTH COAST AQMD 

 

Description of Source Category 

This control measure seeks to reduce emissions from non-permitted internal combustion engines (ICEs) 
through replacement with zero or low er-emission technologies where feasible. 

Background 

ICEs include a variety of equipment types including, but not limited to generators, pumps, and air 
compressors. The South Coast AQMD regulates emissions from ICEs and requires permits for ICEs rated 
over 50 brake horsepower (bhp). The California Air Resources Board (CARB) implements the Portable 
Equipment Registration Program (PERP), which allows operators of portable equipment to register ICEs 
as an alternative to obtaining a local air district permit. Although most small ICEs are fueled by gasoline, 
natural gas, or propane, some are diesel-fueled. ICEs typically have long lifespans, meaning that older, 
more polluting ICEs are kept in service when cleaner technologies are available.  
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The 2022 AQMP includes an emissions inventory for stationary sources (point and area sources) for 2018, 
2031, 2032, and 2037. Point sources are larger facilities subject to the South Coast AQMD’s Annual 
Emissions Reporting requirements. The emissions inventory for C-CMB-04 (Small Internal Combustion 
Engines) in the above control measure summary is based on the NOx emissions for ICEs from area sources. 
The area source category is more representative of small ICEs. A review of the small ICE emissions 
inventory will be conducted in conjunction with the implementation of this control measure and control 
measure L-CMB-04 (Emergency Standby Engines).  

Alternative Technologies 

Zero Emission Equipment 

Improvements in battery technologies have resulted in improved equipment performance at reduced 
costs. For example, according to a 2019 California State University at Fullerton (CSUF) survey of California 
households, over half of lawn and garden equipment is currently zero emission. Based on historical trends 
identified in CARB's emission inventory modeling, the use of zero emission equipment at commercial 
facilities is increasing but at a much lower rate when compared to households. Battery energy storage 
systems (BESS) are available for applications where a small auxiliary generator is needed. Still, challenges 
include a higher purchase price when compared to traditional ICE generators and the ability to recharge 
during a power outage. Increased BESS capital costs can be partially offset through reduced maintenance 
costs and by charging the BESS when energy costs are low and then using the equipment as a 
supplemental power source for certain devices when power is most expensive. Solar panels can also be 
used to charge the BESS during extended power outages.  

Fuel Cells 

Fuel cells produce electricity by converting the chemical energy in fuel—often natural gas or hydrogen—
without the presence of combustion, resulting in very low or zero emissions. Electricity is produced more 
efficiently with fuel cells (between 45–50 percent efficiency) than single-cycle combustion-based engines 
(up to 35 percent efficiency). Fuel cell technology continues to advance, and prices have come down, but 
fuel cells are still more expensive than ICEs. Small fuel cell generators are currently available but similar 
to an ICE, would require sufficient fuel to keep the equipment running for the duration of a power outage. 
Using fuel cells as an alternative to traditional ICEs reduces NOx emissions with a co-benefit of reducing 
other criteria air pollutants, toxics, and greenhouse gases.  

Regulatory History 

As mentioned, ICEs rated 50 bhp or less are not subject to South Coast AQMD regulations. The following 
is a summary of Federal and State regulations for small ICEs. 

Federal Regulations 

Title 40 Code of Federal Regulations, Chapter I, Subchapter C, Part 60 establishes Standards of 
Performance for New Stationary Sources. Subpart IIII of Part 60 became effective in July 2006 and applies 
to stationary compression ignition (CI) engines, also known as diesel engines. Subpart JJJJ of Part 60 
became effective in March 2008 and applies to stationary spark ignition (SI) engines which generally 
include engines fueled by gasoline, propane, natural gas, or any other engine with a spark plug (or other 
sparking devices). Title 40 of the Code of Federal Regulations, Chapter I, Subchapter U includes 
requirements for new nonroad engines. Specifically, Part 1039 includes requirements for nonroad CI 
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engines, Part 1048 applies to new large (>25 hp) SI engines, and Part 1054 applies to new small (<25 hp) 
handheld and non-handheld SI engines. Federal regulations for small engines generally require 
manufacturers to certify that the engine meets the applicable emission standards. Federal regulations 
also include exemptions for specific engines. 

State Regulations 

Federal law preempts states from regulating new engines used in construction and farm equipment under 
175 horsepower. CARB, however, has adopted emissions standards for small off-road engines (SORE) that 
are defined as spark-ignition engines with rated power at or below 19 kilowatts (25 horsepower). The 
CARB SORE regulations are more stringent than federal emission standards and require new engines to 
be certified and labeled to meet applicable emission standards. Typical equipment types that apply to 
CARB SORE requirements include lawn and garden equipment, portable generators, and pressure 
washers. The CARB SORE program is not applicable to specific engines, such as those used in air 
compressors and light towers. Also, police and fire departments and other entities specializing in 
emergency response may purchase emergency equipment powered by a non-California certified engine 
if such equipment with a California certified engine is unavailable. 

California Executive Order N-79-20 issued in September 2020 establishes broad goals to transition the 
State to zero emission technologies, especially for trucks and equipment. Section 2 of the Executive Order 
directs CARB to work with other State agencies, the U.S. EPA, and local air districts such as the South Coast 
AQMD to develop and propose strategies to achieve 100 percent zero emission from off-road vehicles and 
equipment operations by 2035 where feasible. In December 2021, as part of Executive Order N-79-20 
implementation, more stringent SORE requirements were adopted to be implemented in two phases. 
Under the first phase, beginning with model year (MY) 2024, emission standards will be zero for SORE 
equipment produced for sale in California, except generators and large pressure washers. Emission 
standards for generators and large pressure washers will be more stringent than existing standards 
starting in MY 2024. The second phase will be implemented starting in MY 2028 when the emission 
standards for generators and large pressure washers will be zero. Under the regulations, existing CARB-
compliant gasoline-powered equipment can continue to be used.  

Proposed Method of Control  

Because small ICEs are not subject to South Coast AQMD regulations, this control measure is intended to 
develop education and outreach and financial incentive programs to encourage consumers to purchase 
zero emission technologies.  

Education and Outreach 
Purchases of ICE generators for residential uses have been increasing. For example, a manufacturer 
recently indicated sales of home standby generators had doubled for the first quarter of 2021, compared 
with the first quarter sales in 2020.32 According to the 2019 CSUF study prepared for CARB, approximately 

 
32 Roth, Michael. “Booming Residential Generator Sales Propel Generac Revenue 70 Percent in First Quarter.” 
Rental Equipment Register, May 2021. Retrieved July 14, 2021, from https://www.rermag.com/power-
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40 percent of surveyed households had outdoor power equipment, including compressors, generators, 
pressure washers, and pumps that use ICEs. When selecting equipment, many customers may be unaware 
of alternatives to ICEs. Staff believes that making educational materials readily available to customers 
would result in an increased use of zero emission technologies. In addition to describing the emission 
reduction benefits, the education materials would describe other advantages of zero emission 
technologies. For example, it is acknowledged that zero emission technologies may have higher upfront 
costs when compared to traditional equipment; however, lower operating costs from reduced 
maintenance can result in a lower cost of ownership over the life of the equipment. The education 
materials would also include information on incentives available for consumers to purchase zero emission 
equipment. Staff would work with vendors to develop a strategy to broaden the outreach to as many 
customers as possible. 

Financial Incentives 
Incentive programs provide partial funding to consumers to offset the opening price point of new 
technologies, which are typically higher than ICE equipment. As an example, the South Coast AQMD and 
other air districts have sponsored "trade-in events" where a consumer can trade in an old gasoline lawn 
mower and receive a voucher for a specific dollar amount that can be used to purchase a new electric 
lawnmower. These vouchers are often combined with an additional manufacturer rebate, which can 
significantly discount the price of new electric equipment. These trade-in events have been popular and 
successful with high participation from residents and could be extended to other ICE equipment types. 
Public awareness of future regulatory actions may also increase participation in incentive programs. The 
above-described education and outreach programs combined with incentives can be a valuable public 
relations tool to make consumers more aware of cleaner alternatives to ICEs.  

Incentives Implementation 

Integrity Elements 

Emission reductions that are projected to be achieved from voluntary incentive measures must be 
demonstrated to be quantifiable, surplus, enforceable, and permanent as defined by the U.S. EPA. This 
demonstration must include project type(s); project life; applicable incentive program guideline(s), by 
title, year, chapter(s); and analysis of applicable incentive program guideline(s) for consistency with 
integrity elements. The following describes the key elements of such a demonstration: 

• Quantifiable: Emission reductions are quantitatively measurable, supported by existing and 
acceptable technical data. The quantification should use well-established, publicly available, and 
approved emission factors and accepted calculation methodology. There must be procedures to 
evaluate and verify over time the level of emission reductions actually achieved. 

• Surplus: Emission reductions must be above and beyond any South Coast AQMD, State, or federal 
regulation already included in the State Implementation Plan (SIP). Emission reductions used to meet 
air quality attainment requirements are surplus as long as they are not otherwise relied on in the SIP, 
SIP-related requirements, and other State air quality programs adopted but not in the SIP, a consent 

 
generation/article/21163426/generac-mobile-booming-residential-generator-sales-propel-generac-revenue-70-
percent-in-first-quarter. 
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decree, or federal rules that focus on reducing criteria pollutants or their precursors. In the event that 
an incentive program’s emission reductions are already relied on to meet air quality-related program 
requirements, they are no longer surplus. In addition, the emission reductions are available only for 
the remaining useful life of the equipment being replaced (e.g., if the equipment being replaced has 
a remaining useful life of five years, the additional emission reductions from the new equipment are 
available for SIP purposes for only five years). 

• Enforceable: The South Coast AQMD will be responsible for assuring that the emission reductions 
credited in the SIP will occur. Emission reductions and other required actions are enforceable if: 
 

o They are independently verifiable; 
o Program violations are defined; 
o Those liable for emission reductions can be identified; 

o The South Coast AQMD, CARB and the U.S. EPA maintain the ability to apply penalties and 
secure appropriate corrective action where applicable; 

o The general public has access to all the emissions-related information obtained from the 
source; 

o The general public can file suits against sources for violations (with the exception of those 
owned and operated by Tribes); and 

o They are practically enforceable in accordance with other U.S. EPA guidance on 
practicable enforceability. 

Actual emission reductions, for example, can be assured through replacement or retrofit equipment 
registration, recordkeeping and reporting, and inspections (initial after installation and subsequent 
on a regular basis thereafter, if needed) throughout the term. Specific enforcement mechanisms will 
need to be addressed in the guidelines for the individual incentive programs. 

• Permanent: The emission reductions need to be permanent throughout the term for which the credit 
is generated. The emission reductions are permanent if these reductions are ensured to occur over 
the duration of the incentive program, and for as long as they are relied on in the SIP. For example, 
those awarded incentives will need to ensure the projects are properly implemented and the 
reductions are occurring and will continue to occur. Thus, recipients of the incentive awards will agree 
to contract provisions, such as recordkeeping and reporting to track reductions and agreements that 
newly installed equipment will not be removed without concurrence with the South Coast AQMD (i.e., 
permanent placement) and the proof that the replaced equipment will be destroyed or at least not be 
operated any more in the Basin (e.g., pictures, certification). Detailed procedures to ensure 
permanent reductions will be described in the guidelines for the individual incentive programs. 

Guidelines 

The incentive program needs to develop detailed and comprehensive guidelines that are approved by the 
South Coast AQMD Governing Board. The guidelines will be the protocol to implement the program, to 
ensure SIP applicability, and to maintain SIP approvability.  Based on the U.S. EPA guidance and other 
South Coast AQMD incentive programs the guidelines would include: 

 A demonstration of compliance with the four key elements of the incentive program: quantifiable 
emissions plus incentive costs, surplus reductions, enforceable compliance and permanent 
reductions. 
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 Working groups will be established to solicit public input and feedback during the incentive 
program guideline development. 

 Processes and procedures for applicants to apply for incentives. 

 A description of how incentives will be awarded. Public working groups or workshops will take place 
to discuss the guidelines and incentives. Facilities qualifying for incentives shall submit applications 
during an open enrollment period. Projects shall be evaluated on criteria, including but not limited to, 
emission reductions, incentive effectiveness, age of equipment, remaining useful life of existing 
equipment, Environmental Justice area priority, local business, and small business status. 

 Conditions for contracts including tracking to ensure permanent reductions. The following forms will 
be prepared: 

 Application Forms (samples are required). 

 Contracts with Conditions (samples are required). 

 Product Example. 

 Tracking mechanisms to ensure overall effectiveness of program and procedures to verify and correct 
emission projections, such as reductions by the committed target date (e.g., 2031, 2037) and 
submittal to the U.S. EPA annually. Tracking checklist will at a minimum include: 

 Project Title. 

 Product (e.g. equipment type, size, fuel use, hours operated, emissions, source test reports). 

 Annual Emission Reductions (e.g., from 2030 to 2050, incremented by one year). 

 Life of project (e.g., 10 years). 

 Installation dates (e.g., fixed year 2030 or multiple installation years 2030 and 2031). 

 Recordkeeping, reporting, and monitoring requirements. 

Working groups would be established to solicit public input and feedback during the development of 
the incentive program guidelines. Individual outreach efforts (e.g., social media, email blasts) would also 
occur to promote the incentive program including announcement of application deadlines and 
workshops. The program guidelines and supporting information would also be placed on the South Coast 
AQMD web site.  

Emission Reductions 

Improved technologies and the resulting price reductions are anticipated to ease the transition from ICEs 
to zero emission alternatives. For this control measure, it is presumed that 50 percent of the ICEs in this 
category will transition to zero emission technology by 2037. It is further presumed that 30 percent of the 
engines will be replaced with low- emission technology. Overall, these control measure control strategies 
are estimated to reduce 2037 NOx emissions by approximately 65 percent. Future incentive programs will 
include updates to the emissions inventory and an estimate of the incentive program's cost-effectiveness.  
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Rule Compliance and Test Methods  

Manufacturers are responsible for demonstrating compliance with equipment emission standards.  

Cost Effectiveness 

Costs of implementing C-CMB-04 will be high based on the estimated large number of small ICEs in use. 
Alternative technologies are emerging, but staff anticipates that equipment costs will become more 
competitive in future years and that consumer acceptance will increase. Based on the best available 
information, the Discounted Cash Flow (DCF) cost effectiveness, determined using the Discounted Cash 
Flow (DCF) method, is estimated to be $446,100 per ton of NOx reduced; the Modified Levelized Cash 
Flow (MLCF) cost effectiveness, determined using the Modified Levelized Cash Flow (MLCF) method is 
estimated to be $744,000 per ton of NOx reduced. The A refined cost effectiveness assessment will be 
conducted as part of future programs to secure incentive funding. Cost-effectiveness for the proposed 
control methods will be estimated as part of future programs to secure incentive funding. 

Implementing Agency 

The control measure does not include proposed regulations. The South Coast AQMD has experience in 
implementing educational outreach and incentive programs to reduce air pollutant emissions. 
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C-CMB-05: NOx REDUCTIONS FROM SMALL MISCELLANEOUS COMMERCIAL 
COMBUSTION EQUIPMENT (NON-PERMITTED)  

[NOx] 

CONTROL MEASURE SUMMARY 

SOURCE CATEGORY:  SMALL MISCELLANEOUS COMBUSTION EQUIPMENT  

CONTROL METHODS:  ULTRA-LOW NOX BURNERS, ELECTRIFICATION 

EMISSIONS (TONS/DAY):   

ANNUAL AVERAGE 2018 2031 2032 2037 

NOX INVENTORY 5.827.09 5.806.78 5.796.78 5.816.79 
NOX REDUCTION    4.244.96 
NOX REMAINING    1.571.83 

SUMMER PLANNING  2018 2031 2032 2037 

NOX INVENTORY 5.067.37 5.057.04 5.057.04 5.107.05 

NOX REDUCTION    3.725.14 

NOX REMAINING    1.381.90 

CONTROL COST:   DCF METHOD: $196110,000 PER TON OF NOX REDUCED 
MODIFIED LCF METHOD: $176,100 PER TON OF NOX REDUCED 

IMPLEMENTING AGENCY:  SOUTH COAST AQMD 

 

Description of Source Category 

Control measure C-CMB-05 seeks emission reductions of NOx by replacement with zero emission and low 
NOx emission technologies on miscellaneous unpermitted commercial combustion equipment. This 
equipment is less than 2 million Btu/hour and therefore does not requirethus not requiring a South Coast 
AQMD permit for most instances. Such equipment includes ovens, furnaces, dryers, and other fuel 
combustion equipment too small to require a permit. On an individual basis the emissions are relatively 
low. However, the large number of such devices accumulate to substantial NOx emissions. 

Background 
The South Coast AQMD has adopted a series of rules to promote clean, lower emission technologies, while 
encouraging economic growth and providing compliance flexibility. For existing sources, replacing older 
higher-emitting equipment with zero emitting equipment can apply to a single source or an entire facility. 
The manufacturing and deployment of zero and low NOx emission technologies will help reduce criteria 
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pollutant emissions in the region, accelerate removal of higher-emitting equipment that can otherwise 
last for many decades, and advance economic development and job opportunities in the region. 

Regulatory History 
Small combustion and heat transfer equipment with a rated maximum heat input capacity of 2 million 
Btu/hour or less are exempt from permitting. Additionally, Rule 1147 – NOx Reductions from 
Miscellaneous Sources only applies to equipment that has a South Coast AQMD permit.  

Proposed Method of Control 

Zero emission technologies, including electrification will be utilized where and when technically feasible 
and cost-effective. This control measure will achieve reductions through point-of-sale regulations, 
incentives, and reassessment of permit and source specific exemption thresholds. Regulations such as 
Rule 219, Rule 1147, and other source specific rules can be amended to include smaller devices limiting 
NOx emissions through the use of low NOx burner systems. Low NOx burner (LNB) systems are 
combustion control technologies utilized to lower NOx emissions. A variety of factors impact the NOx 
emissions with LNB, such as burner orientation and arrangement, firebox size, heater type (force or 
natural draft), and fuel type. 
 
Point-of-sale regulations can be established to require manufacturers of miscellaneous combustion 
equipment to modify the design to reduce NOx. When equipment was naturally replaced, emissions from 
the source category would be reduced over time. Incentives could be provided to accelerate the transition 
to reduced NOx equipment or to equipment that are powered electrically. During rule development, staff 
will consider technical feasibility, identify industry-specific affordability issues, cost-effectiveness and 
incremental cost-effectiveness, and may consider alternative compliance mechanisms. 

Emission Reductions  

Replacing turbines with zero emission technologies is estimated to result in approximately 4.244.96 tons 
per day of NOx reduced.  

Rule Compliance and Test Methods  

Source test methods vary depending on the type of source and quality of emissions (e.g., criteria pollutant 
and toxic emissions). Source test methods may include, but are not limited to, South Coast AQMD 
Methods 7.1, 10.1, 100.1, or other South Coast AQMD-approved test methods.    

Cost Effectiveness 

The overall average cost-effectiveness for this control measure is $196,000$110,000 per ton of NOx 
reduced. 
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Implementing Agency 

The South Coast AQMD has the authority to regulate emissions from stationary sources. 

References 

South Coast AQMD, 2017. Rule 1147 – NOx Reductions from Miscellaneous Equipment 

South Coast AQMD, 2018. Rule 219 – Equipment Not Requiring a Written Permit Pursuant to Regulation 
II 
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L-CMB-01: NOx REDUCTIONS FOR RECLAIM FACILITIES 
[NOx] 

CONTROL MEASURE SUMMARY 

SOURCE CATEGORY: VARIOUS RECLAIM NOX SOURCES INCLUDING METAL MELTING AND HEATING 
FURNACES, FOOD OVENS, AND NITRIC ACID TANKS 

CONTROL METHODS: LOW NOX EMISSION TECHNOLOGIES AND OTHER TECHNOLOGIES 

EMISSIONS (TONS/DAY):  

ANNUAL AVERAGE 2018 2031 2032 2037 

NOX INVENTORY 0.760.65 0.550.62 0.550.62 0.550.61 
NOX REDUCTION - - - 0.280.28 

NOX REMAINING - - - 0.270.34 

SUMMER PLANNING (IF NOX/VOC) 2018 2031 2032 2037 

NOX INVENTORY 0.830.70 0.600.70 0.610.70 0.690.60 

NOX REDUCTION - - - 0.310.28 

NOX REMAINING - - - 0.380.32 

CONTROL COST:  DCF METHOD: $11,9009,500 PER TON OF NOX REDUCED 
MODIFIED LCF METHOD: $19,000 PER TON OF NOX REDUCED 

IMPLEMENTING AGENCY: SOUTH COAST AQMD 

 

Description of Source Category  

There were 246 facilities in the REgional CLean Air Incentives Market (RECLAIM) program as of the end of 
compliance year 2019. The RECLAIM program includes facilities with NOx or SOx emissions greater than 
or equal to 4 tons per year in 1990 or any subsequent year. A wide range of equipment such as fluid 
catalytic cracking units, boilers, heaters, furnaces, ovens, kilns, coke calciners, internal combustion 
engines, and turbines are major sources of NOx or SOx emissions at RECLAIM facilities. The South Coast 
AQMD Governing Board modified the 2016 Final AQMP Resolution to direct staff to modify control 
measure CMB-05 – Further NOx Reductions from RECLAIM Assessment (CMB-05) to achieve the five (5) 
tons per day NOx emission reduction commitment as soon as feasible, and no later than 2025, and to 
transition the RECLAIM program to a command-and-control regulatory structure requiring Best Available 
Control Retrofit Technology (BARCT) level controls as soon as practicable.   
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This control measure targets emission reductions from the remaining source categories33 that require 
RECLAIM landing rules to be amended or adopted as part of the transition to a command-and-control 
regulatory structure. Metal melting and heating furnaces, food ovens, and nitric acid tanks are the source 
categories for this control measure.  

Background  
On October 15, 1993, the South Coast AQMD Governing Board adopted Regulation XX – RECLAIM. 
Regulation XX includes rules that specify the applicability and procedures for determining NOx and SOx 
facility emissions allocations, program requirements, as well as monitoring, reporting, and recordkeeping 
requirements for sources located at RECLAIM facilities. RECLAIM was designed to provide BARCT 
equivalent emission reductions in the aggregate for the facilities in the program, with flexibility for each 
facility to find the most cost-effective approach. At the beginning of this program, facilities were issued 
NOx and SOx allocations, also known as RECLAIM Trading Credits (RTCs) or facility emission caps, which 
declined over time. To meet the declining annual facility caps, RECLAIM facilities have the option of 
installing pollution control equipment, changing operations, or purchasing RTCs from other facilities on 
the RECLAIM market. The program requires robust monitoring to ensure compliance.  

The RECLAIM program is subject to several legal mandates. The Health and Safety Code requires the South 
Coast AQMD to monitor the advancement in BARCT, and if BARCT advances, the South Coast AQMD is 
required to periodically re-assess the overall facility caps, and to reduce the RTC holdings to a level 
equivalent to command-and-control BARCT levels. The emission reductions resulting from the 
programmatic RTC reductions will help the basin attain the National Ambient Air Quality Standards 
(NAAQS) for ozone as expeditiously as practicable. The periodic BARCT evaluations must include an 
evaluation of the maximum degree of reduction achievable with advanced control technologies taking 
into account the environmental, energy, and economic impacts for each class or category of source.  

The 2019 audited NOx emissions were approximately 18 tons per day from RECLAIM facilities. The RTC 
holdings for the NOx RECLAIM universe in 2019 were approximately 22.6 tons per day.  

Regulatory History 
On October 15, 1993 when the South Coast AQMD Governing Board adopted Regulation XX – RECLAIM, 
the RECLAIM program included 392 NOx facilities. Regulation XX includes 15 rules that specify the 
applicability, definitions, allocations, trading and operational requirements, as well as monitoring, 
reporting, and recordkeeping requirements. Regulation XX has been revised several times, and two 
significant amendments to the NOx RECLAIM program (2005 and 2015) reflected a BARCT re-assessment. 
SOx RECLAIM allocations were re-assessed in 2010 based on BARCT. The January 2005 amendment 
resulted in a NOx RTC reduction target of 7.7 tons per day (tpd), approximately a 22.5 percent reduction 

 
33 NOx emission reductions from miscellaneous equipment subject to Rule 1147– NOx Reductions from 
Miscellaneous Sources are addressed in control measure L-CMB-10 – NOx Reductions from Miscellaneous 
Permitted Equipment. 



Draft Final 2022 AQMP  CM # L-CMB-01 

IV-A-85 

of the RTC holdings, which was implemented in five phases: 4 tons per day by 2007 and an additional 
0.925 tons per day in each of the following four years. 

The December 2015 NOx amendments included a total RTC reduction of 12 tons per day, including a 
Regional RTC Holding account for electricity generating facilities (EGFs) to meet their NSR holding 
obligations. The intent of the December 2015 amendments was to ensure the RECLAIM program would 
maintain programmatic equivalency with BARCT-based command and control regulations as required by 
State law. The amendments also contained an optional off-ramp from RECLAIM for EGFs at BACT or 
BARCT. A Governing Board adopted resolution directed staff to further examine the issue of equipment 
shutdowns at RECLAIM facilities and the fate of the associated RTCs. This led to amendments in October 
2016 that significantly reduced NOx RTC holdings upon facility shutdowns.  

The adopted Resolution of the Final 2016 AQMP directed staff to achieve additional NOx emission 
reductions and to transition the RECLAIM program to a command-and-control regulatory structure as 
soon as practicable. On January 5, 2018, Rules 2001 and 2002 were amended to commence the initial 
steps of the RECLAIM transition. Rule 2001 was amended to cease any future inclusions of facilities into 
NOx and SOx RECLAIM. Rule 2002 was amended to establish notification procedures for RECLAIM facilities 
that will exit the program and address the RTC holdings for these facilities. On October 5, 2018, Rule 2001 
was amended to require NOx RECLAIM facilities to comply with all NOx provisions in rules contained in 
Table 1 that are adopted or amended on or after October 5, 2018. 

The Governing Board adopted or amended ten (10) landing rules to reduce NOx emissions and transition 
NOx RECLAIM facilities to a command-and-control regulatory structure.  

• Rule 1109.1 – Emissions of Oxides of Nitrogen from Petroleum Refineries and Related Operations 
(Adopted November 5, 2021) 

• Rule 1110.2 – Emissions from Gaseous- and Liquid-Fueled Engines (Amended November 1, 2019) 

• Rule 1117 – Emissions of Oxides of Nitrogen from Glass Melting Furnaces (Amended June 5, 2020) 

• Rule 1118.1 – Control of Emissions from Non-Refinery Flares (Adopted January 4, 2019) 

• Rule 1134 – Emissions of Oxides of Nitrogen from Stationary Gas Turbines (Amended April 5, 2019) 

• Rule 1135 – Emissions of Oxides of Nitrogen from Electricity Generating Facilities (Amended 
November 2, 2018) 

• Rule 1146 – Emissions of Oxides of Nitrogen from Industrial, Institutional, and Commercial Boilers, 
Steam Generators, and Process Heaters (Amended December 7, 2018) 

• Rule 1146.1 – Emissions of Oxides of Nitrogen from Small Industrial, Institutional, and Commercial 
Boilers, Steam Generators, and Process Heaters (Amended December 7, 2018) 

• Rule 1146.2 – Emissions of Oxides of Nitrogen from Large Water Heaters and Small Boilers and Process 
Heaters (Amended December 7, 2018) 

• Rule 1147.1 – NOx Reductions from Aggregate Dryers (Adopted August 6, 2021) 
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Proposed Method of Control 

Staff initiated rule development of additional RECLAIM landing rules to reduce NOx emissions and 
transition NOx RECLAIM facilities to a command-and-control regulatory structure requiring BARCT level 
controls. The proposed landing rules that address the source categories for this control measure are 
Proposed Rule 1147.2 – NOx Reductions from Metal Melting and Heating Furnaces (PR 1147.2), Proposed 
Amended Rule 1153.1 – Emissions of Oxides of Nitrogen from Commercial Food Ovens (PAR 1153.1), and 
Proposed Rule 1159.1 – Control of NOx Emissions from Nitric Acid Tanks (PR 1159.1).  PR 1147.2, PAR 
1153.1, and PR 1159.1 are scheduled to be considered for adoption at Public Hearings in 2022.  

Staff is proposing a variety of different NOx control technologies depending on the type of NOx source. 
Metal melting and heating furnaces are expected to require selective catalytic reduction (SCR) or ultra-
low NOx burners (ULNBs) to achieve the proposed NOx emission limits in PR 1147.2. Similarly, food ovens 
subject to PAR 1153.1 are expected to require ULNBs to achieve the proposed NOx emission limits. NOx 
emissions from nitric acid tanks are a result of chemical processes and will likely require different control 
equipment than combustion equipment such as furnaces and ovens. Staff is evaluating scrubbers as a 
proposed method of control for nitric acid tanks subject to PR 1159.1. During rule development, staff will 
consider technical feasibility, identify industry-specific affordability issues, cost-effectiveness and 
incremental cost-effectiveness, and may consider alternative compliance mechanisms. 

Emission Reductions 

Approximately 12.37 tons per day of NOx has been reduced from RECLAIM facilities from the adoption or 
amendment of command-and-control rules which addresses the emission reduction commitment in CMB-
05 included in the 2016 AQMP.34  The adoption of Proposed Rules 1147.2 and 1159.1 and amendment of 
PAR 1153.1 are expected to result in approximately 0.28 tons per day NOx reductions by 2037 for this 
control measure. 
 
  

 
34 Some NOx emission reductions may be attributed to the 2015 RECLAIM shave. 
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TABLE L-CMB-01-A 
Estimated Landing Rule NOx Emission Reductions from RECLAIM Facilities35 

Rule Number(s) NOx Emission Reductions (Tons per Day) 
1109.1 7.7 
1110.2 0.29 
1117 0.57 
1118.1 0 
1134 1.8 
1135 1.7 
1146, 1146.1, 1146.2 0.27 
1147 0.54 
1147.1 0.04 
1147.2, 1153.1, 1159.1 0.28 
Total: 13.19 

Rule Compliance and Test Methods  

Compliance with the provisions of this control measure would be based on monitoring, recordkeeping, 
and reporting requirements that have been established in either the RECLAIM program or existing source 
specific rules and regulations. Compliance would be verified through inspections and other recordkeeping 
and reporting requirements.  

Cost Effectiveness 

The overall average cost-effectiveness for this control measure is $11,900$9,500 per ton of NOx reduced. 

Implementing Agency 

The South Coast AQMD has the authority to regulate emissions from RECLAIM facilities.  

References  

South Coast AQMD, 2015. Final Staff Report on Proposed Amendments to Regulation XX – NOx RECLAIM, 
December 4, 2015. 

South Coast AQMD, 2018. Final Staff Report on Proposed Amendments to Regulation XX – NOx RECLAIM, 
January 5, 2018. 

 
35 Rules 1147, 1147.2, 1153.1, and 1153.1 have not yet had Public Hearings for adoption or amendment.  
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Supervisor Nelson, December 4, 2015. 

South Coast AQMD, 2021. Annual RECLAIM Audit Report for 2019 Compliance Year, March 5, 2021. 
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L-CMB-02: REDUCTIONS FROM BOILERS AND PROCESS HEATERS (PERMITTED) 
[NOx] 

CONTROL MEASURE SUMMARY 

SOURCE CATEGORY: COMBUSTION SOURCES SUCH AS BOILERS AND PROCESS HEATERS USED IN 
INDUSTRIAL, INSTITUTIONAL, AND COMMERCIAL OPERATIONS 

CONTROL METHODS: ZERO EMISSION AND LOW NOX EMISSION TECHNOLOGIES AND FINANCIAL 
INCENTIVE PROGRAMS 

EMISSIONS (TONS/DAY):  

ANNUAL AVERAGE 2018 2031 2032 2037 

NOX INVENTORY 1.82.05 2.02.20 2.02.21 1.92.13 

NOX REDUCTION 0 0 0 0.50.44 
NOX REMAINING 1.82.05 2.02.20 2.02.21 1.41.69 

SUMMER PLANNING  2018 2031 2032 2037 

NOX INVENTORY 1.92.28 2.12.44 2.12.45 2.362.0 

NOX REDUCTION 0 0 0 0.480.5 

NOX REMAINING 1.92.28 2.12.44 2.12.45 1.881.5 

CONTROL COST:  DCF METHOD: $19,000 TO $88,000865,400 PER TON OF NOX REDUCED 
MODIFIED LCF METHOD: $2,078,800 PER TON OF NOX REDUCED 

INCENTIVE COST: TBD 

IMPLEMENTING AGENCY: SOUTH COAST AQMD 

 

Description of Source Category 

Control measure L-CMB-02 seeks emission reductions of NOx by replacement or retrofit with zero 
emission and low NOx emission technologies of boilers and process heaters with a rated heat input greater 
than or equal to 2 million BTU per hour which combust fuel to generate heat and are used in industrial, 
institutional, and commercial operations. Boilers are used to produce steam or heat water. Process 
heaters are used to transfer heat from the combustion gases to water or process streams. Boilers and 
process heaters used in industrial, institutional, and commercial operations with a rated heat input 
greater than or equal to 2 million BTU per hour are currently regulated under Rules 1146 and 1146.1.  

L-CMB-02 sources were previously included under the 2016 AQMP control measure CMB-01: Transition 
to Zero and Near-Zero Emission Technologies for Stationary Sources with a control strategy focused on 
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incentives to replace existing units with new zero or low NOx emission units. The South Coast AQMD 
Governing Board modified the 2016 Final AQMP Resolution to direct staff to transition the RECLAIM 
program to a command-and-control regulatory structure requiring BARCT level controls as soon as 
practicable. Future reductions of NOx emissions in 2037 from all boilers and process heaters with a rated 
heat input greater than or equal to 2 million BTU per hour, including those at RECLAIM and former 
RECLAIM facilities, are the intended for this control measure. 

Background 

The South Coast AQMD has adopted a series of regulations to promote clean, lower emission technologies 
while encouraging economic growth and providing compliance flexibility. In addition, the South Coast 
AQMD implements incentive programs to help promote efficient, clean equipment purchases, efficiency 
projects, and conservation techniques that provide toxic and criteria pollutant emissions benefits, as well 
as greenhouse gas (GHG) emission reductions. The manufacturing and deployment of zero emission and 
low NOx emission technologies will help reduce criteria pollutant emissions in the region, accelerate 
removal of higher-emitting equipment that can otherwise last for many decades, and advance economic 
development and job opportunities in the region. In addition, this equipment is often located in or near 
environmental justice (EJ) communities and sensitive receptors.  

Over the anticipated timeline of the Plan, as emerging technologies become more widely available and 
costs decline, the South Coast AQMD will undertake rulemaking to maximize emission reductions utilizing 
zero emission equipment where technically feasible and cost-effective, and low NOx emission 
technologies in all other applications. 

Regulatory History 

Control measure L-CMB-02 can lead to changes in the following existing regulations: 

 
• Rule 1146 – Emissions of Oxides of Nitrogen from Industrial, Institutional, and Commercial Boilers, 

Steam Generators, and Process Heaters  
 

• Rule 1146.1 – Emissions of Oxides of Nitrogen from Small Industrial, Institutional, and Commercial 
Boilers, Steam Generators, and Process Heaters  
 

Rule 1146 was adopted September 1988 and establishes NOx limits for boilers, steam generators, and 
process heaters greater than or equal to 5 million BTU per hour. Rule 1146.1 was adopted October 1990 
and establishes NOx limits for boilers, steam generators and process heaters greater than 2 million BTU 
per hour and less than 5 million BTU per hour that are used in any industrial, institutional, or commercial 
operation. The NOx limits for Rule 1146 and Rule 1146.1 are based on the size of a unit, type of unit, 
and/or type of fuel used. For example, Rule 1146 has specific NOx limits for atmospheric units, thermal 
fluid heaters, and for boilers based on the rated heat input capacity specified for the following three 
groups categories: 
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• Group I units include any unit burning natural gas, excluding digester and landfill gases, with a 

rated heat input greater than or equal to 75 million BTU per hour, excluding thermal fluid heaters.   

• Group II units include any unit burning gaseous fuels, excluding digester and landfill gases, with a 
rated heat input less than 75 million BTU per hour down to and including 20 million BTU per hour, 
excluding thermal fluid heaters.  

• Group III units include any unit burning gaseous fuels, excluding digester and landfill gases, and 
thermal fluid heaters with a rated heat input less than 20 million BTU per hour down to and 
including 5 million BTU per hour, and all units operated at schools and universities greater than 
or equal to 5 million BTU per hour. 

Commercial water heating units at or less than 2 million BTU per hour subject to Rule 1146.2 – Emissions 
of Oxides of Nitrogen from Large Water Heaters and Small Boilers and Process Heaters are covered in 
control measure C-CMB-01 – NOx Reductions from Commercial Water Heating.  

In December 2018, Rule 1146 and Rule 1146.1 were amended to facilitate the transition of the NOx 
RECLAIM program to a command-and-control regulatory structure and established new BARCT NOx limits. 
The December 2018 amendments for Rules 1146 and 1146.1 lowered the NOx concentration limits from 
9 ppmv to either 5 or 7 ppmv depending on the unit size and current NOx concentration limit. The NOx 
concentration limit was also lowered for thermal fluid heaters from 30 to 12 ppmv. The NOx concentration 
limit for Group I units, which are greater than or equal to 75 MMBtu per hour remained at 5 ppmv. Rule 
1100 – Implementation Schedule for NOx Facilities established the compliance schedule for the revised 
BARCT NOx limits. RECLAIM facilities with Rule 1146 and/or Rule 1146.1 units had until January 1, 2022 to 
retrofit all existing units and until January 1, 2023 to replace any existing units, if they elected to replace 
their equipment instead. Any RECLAIM or non-RECLAIM equipment near the final emission limits is 
required to meet the lower NOx emission limit within 15 years after rule amendment or during burner 
replacement, whichever is earlier. 

Proposed Method of Control  

L-CMB-02 is designed to maximize emission reductions utilizing zero emission technologies where and 
when technically feasible and cost-effective, and low NOx emission technologies in all other applications. 
This control measure will achieve the committed NOx emission reductions through a combination of 
regulations and incentives. Regulations will set standards for new equipment, replacement, or retrofits 
with zero emission and low NOx emission technologies of boilers and process heaters. Incentives will help 
develop and reduce costs for technologies that currently may not be cost-effective but could become 
more attractive with lower costs or with a different energy portfolio, as well as and accelerate the change 
out of existing equipment before regulatory compliance deadlines. For emerging technologies, regulatory 
requirements can become feasible in the future. As regulations are amended to include new or more 
stringent standards, certain zero emission or low NOx technologies may not yet be cost-effective to be 
included as part of the regulatory requirements. Thus, incentives will encourage and/or play a significant 
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role in making it cost-effective for facilities or equipment owners to replace existing equipment earlier 
with the cleanest technology available. During rule development, staff will consider technical feasibility, 
identify industry-specific affordability issues, cost-effectiveness and incremental cost-effectiveness, and 
may consider alternative compliance mechanisms. 

Zero Emission Technologies 
The strategy for L-CMB-02 is to focus on technologies and implementation approaches that can be 
deployed by 2037. Currently, zero emission technologies are limited to specific operations and are not 
feasible or cost-effective for all combustion sources. Large scale implementation of zero emission 
technologies is also limited by the higher operating cost to operate large units on electricity versus 
combustion fuel. Additionally, the emissions from generating the electricity to operate a large unit can be 
comparably higher than the emissions from the unit operating at a stringent NOx emission limit when 
combusting fuel.  

L-CMB-02 is designed as a combination of regulations and incentives to help deploy zero emission 
technologies for a greater number of stationary sources. The strategy for this control measure is to 
conduct future technology assessments in hopes that technological advances will help to overcome the 
current limitations.  

Low NOx Near-Zero Emission Technologies 

Burner Systems 

Fuel combustion results in NOx emissions via three possible formation mechanisms: thermal NOx, fuel 
NOx, and prompt NOx. Thermal NOx is formed at high combustion temperatures from the reaction of 
molecular nitrogen and oxygen in the combustion air. The formation of thermal NOx is controlled by 
reducing the flame temperature, shortening the residence time, and increasing the fuel to air ratio. For 
gaseous fuels, thermal NOx is generally the largest contributor of NOx emissions. Fuel NOx is formed when 
the nitrogen that is chemically bonded to the fuel, such as in liquid and solid combustion fuels, reacts with 
oxygen in the combustion air. Formation of fuel NOx is not a concern for most gaseous fuels, such as 
natural gas or propane since they have little or no fuel bond nitrogen. Fuel NOx formation is a concern for 
sources burning distillates or residual oils with chemically bounded nitrogen. When thermal NOx and fuel 
NOx are suppressed, formation of prompt NOx occurs through the reaction of molecular nitrogen, oxygen, 
and hydrocarbon radicals. Prompt NOx is the primary NOx formation mechanism at lower combustion 
temperatures. Combustion control techniques are designed to reduce the formation of thermal NOx 
and/or fuel NOx to reduce NOx Emissions.  

Burner technologies such as low NOx burner systems (LNB) or ultra-low NOx burner systems (ULNB) are 
combustion control technologies utilized to lower NOx emissions. A variety of factors impact the NOx 
emissions with LNB or ULNB, such as burner orientation and arrangement, firebox size, heater type (force 
or natural draft), and fuel type. Dependent on the burner configuration and operation, additional 
combustion controls are used to reduce NOx emissions, such as fuel and air premix, staged fuel, staged 
air, and flue gas recirculation.  

Several commercially available burner control technologies can be utilized on existing and new boilers and 
process heaters that can meet NOx limit below 5 ppmv without the need to add post-combustion control 
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equipment. These emerging burner control technologies will become more widely available at lower costs 
and be considered when setting new regulatory standards.  

Selective Catalytic Reduction Systems 

Post-combustion control techniques are used to reduce NOx emissions in the flue gas regardless of the 
NOx formation mechanism. Selective Catalytic Reduction (SCR) is a well-established and commonly 
utilized post-combustion control technology that is a commercially available to control NOx emissions 
from boilers and process heaters. NOx emissions are reduced with SCR by converting NOx in the flue gas 
into nitrogen and water with ammonia over a catalyst. Depending on the operating conditions, SCR can 
be utilized as a single stage control technology or combined with additional NOx controls, such as ULNB, 
for further reductions.  

Emission Reductions  

L-CMB-02 seeks an estimated 25 percent reduction from the 2037 NOx inventory. The feasibility of 
regulations and the number of available incentives will directly affect the level of emission reductions 
achieved. A combined regulatory and incentive-based approach to convert some existing stationary 
combustion sources to zero and low NOx emission technologies is estimated to result in 0.50.48 tons per 
day of NOx in emission 2037. As new technologies become more established, the cost of the technology 
is expected to decrease, therefore providing more opportunities to transition to zero emission and low 
NOx technologies by 2037. 

Rule Compliance and Test Methods 

Source test methods vary depending on the type of source and quality of emissions (e.g., criteria pollutant 
and toxic emissions). Source test methods may include, but are not limited to, South Coast AQMD 
Methods 5.1, 25.1 25.3, 100.1, 207.1 or other South Coast AQMD-approved test methods.  

Cost Effectiveness 

The overall average cost-effectiveness for this control measure is $19,000 to $88,000$865,400 per ton of 
NOx reduced.  

Implementing Agency 

The South Coast AQMD has the authority to regulate emissions from stationary sources and will 
implement the transition of existing combustion sources into operating zero emission and low NOx 
emission technologies in cooperation with other local governments, agencies, businesses, technology 
manufacturers and distributors, and community groups, through incentive programs and potential 
regulations if required.  
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L-CMB-03: NOx REDUCTIONS FROM PERMITTED NON-EMERGENCY INTERNAL 
COMBUSTION ENGINES 

[NOx]  

 CONTROL MEASURE SUMMARY 

SOURCE CATEGORY:  NON-EMERGENCY INTERNAL COMBUSTION ENGINES RATED OVER 50 
BRAKE HORSE POWER (BHP) 

CONTROL METHODS:  ZERO EMISSION TECHNOLOGIES: BATTERY CELLS AND ELECTRIFICATION 

EMISSIONS (TONS/DAY):   

ANNUAL AVERAGE 2018 2031 2032 2037 

NOX INVENTORY 0.440.48 0.860.92 0.870.92 0.910.97 

NOX REDUCTION    0.290.31 
NOX REMAINING    0.620.65 

SUMMER PLANNING  2018 2031 2032 2037 

NOX INVENTORY 0.480.54 0.910.98 0.920.99 1.030.97 
NOX REDUCTION    0.340.31 

NOX REMAINING    0.660.70 
CONTROL COST:   TBDDCF METHOD: $321,500/TON OF NOX REDUCED 

MODIFIED LCF METHOD: $606,700/TON OF NOX REDUCED 

INCENTIVE COST:  TBD 

IMPLEMENTING AGENCY:  SOUTH COAST AQMD 

 

Description of Source Category 

This control measure targets emission reductions from permitted non-emergency internal combustion 
engines rated over 50 bhp.  
Regulatory History 
South Coast AQMD Rule 1110.2 – Emissions from Gaseous- and Liquid-Fueled Engines regulates NOx 
emissions from all stationary and portable engines that are rated greater than 50 bhp. Rule 1110.2 was 
adopted on August 3, 1990 by the South Coast Governing Board and has been amended eleven times 
since adoption. The last amendment occurred on November 1, 2019. The purpose of the November 2019 
amendment was to to reduce NOx emissions and transition NOx RECLAIM facilities to a command-and-
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control regulatory structure transition engines that were part of the Regional Clean Air Incentives Market 
(RECLAIM) program to a command-and-control regulatory structure. 
 
As facilities transition out of the NOx RECLAIM program, a command-and-control rule that includes NOx 
emission standards and that reflect BARCT was needed for all equipment categories. The November 2019 
amendment to Rule 1110.2 removed exemptions previously allowed under the NOx RECLAIM program for 
engines rated at greater than 50 bhp. As a comparison, for non-RECLAIM, non-emergency engines rated 
at greater than 50 bhp, Rule 1110.2 set NOx emissions to less than or equal to 11 ppmv, dry at 15 percent 
O2 with very limited exceptions.  

Proposed Method of Control  

The proposed method of control is to transition older and higher-emitting engines in the RECLAIM 
program to newer technology that can meet the NOx emission limits set forth in Rule 1110.2. Low NOx 
and zero emission technologies are expected to be widely available in the future. Low NOx emission 
technologies include linear generator technology and installation of exhaust controls such as Selective 
Catalytic Reductions (SCRs). In addition, where appropriate, conversion to battery cells and the 
electrification of engines are other options for owners and operators of these engines. 
 
As technology is demonstrated to show lower emission potential, outreach to owner and operators will 
be conducted by the South Coast AQMD. As engines are replaced, owners and operators will be 
encouraged to install cleaner engines. During rule development, staff will consider technical feasibility, 
identify industry-specific affordability issues, cost-effectiveness and incremental cost-effectiveness, and 
may consider alternative compliance mechanisms. 

Emission Reductions  

The expected NOx emissions reduction from engines is estimated to be about one-third of the 2037 
emissions inventory. The current Rule 1110.2 NOx emission limit of 11 ppmv, dry at 15 percent O2 may 
be reduced to 6 ppmv, dry at 15 percent as technology is developed and becomes commercially available. 

Rule Compliance and Test Methods  

Compliance with the provisions of this control measure would be based on monitoring, recordkeeping, 
and reporting requirements that have been established in Rule 1110.2 or by conditions contained in a 
permit to operate. Compliance would be verified through inspections and other recordkeeping and 
reporting requirements.  
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Cost Effectiveness 

The overall cost-effectiveness for engines that are installed and operated is unknown at this time. As 
technology is developed, costs will be available then.The cost of implementing L-CMB-03 is expected to 
be high due to the costs associated with emerging technologies and the implementation of such 
equipment. Much has been spent already by stakeholders to achieve current regulatory limits so to meet 
even lower limits may also encompass significant stranded asset costs. Based on the best information 
available, the socio-economic analysis for this control measure has estimated the DCF cost-effectiveness 
to be $321,500 per ton of NOx reduced and the modified  LCF cost-effectiveness to be $606,700 per ton 
of NOx reduced. 

Implementing Agency 

The South Coast AQMD has the authority to regulate emissions from internal combustion engines 
operated within its jurisdiction.  

References  

South Coast Air Quality Management District. (2019). Final Staff Report on Proposed Amended Rule 
1110.2 – Emission Reductions from Gaseous and Liquid Fueled Engines (Amended November 1, 2019).  
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L-CMB-04: EMISSION REDUCTIONS FROM EMERGENCY STANDBY ENGINES 
(PERMITTED) 
[NOx, VOCs] 

CONTROL MEASURE SUMMARY 

SOURCE CATEGORY:  EMERGENCY STANDBY ENGINES   

CONTROL METHODS:  REGULATIONS, ZERO EMISSION, AND LOW NOX EMISSION 
TECHNOLOGIES 

EMISSIONS (TONS/DAY):   

ANNUAL AVERAGE 2018 2031 2032 2037 

NOX INVENTORY 4.14.15 3.93.97 3.93.98 3.94.03 
NOX REDUCTION - 0.00.00 0.00.00 1.81.81 

NOX REMAINING - 3.93.97 3.93.97 2.12.22 

SUMMER PLANNING  2018 2031 2032 2037 

NOX INVENTORY 4.64.67 4.44.47 4.44.48 4.44.54 
NOX REDUCTION - 0.00.00 0.00.00 2.02.04 

NOX REMAINING - 4.44.47 4.44.48 2.42.50 

ANNUAL AVERAGE 2018 2031 2032 2037 

VOC INVENTORY 0.30.28 0.20.25 0.20.25 0.20.25 

VOC REDUCTION - 0.00.00 0.00.00 0.00.12 

VOC REMAINING - 0.20.25 0.20.25 0.20.13 

SUMMER PLANNING  2018 2031 2032 2037 

VOC INVENTORY 0.30.31 0.30.28 0.30.28 0.30.28 

VOC REDUCTION - 0.00.00 0.00.00 0.10.13 

VOC REMAINING - 0.30.28 0.30.28 0.160.2 

CONTROL COST:  TO BE DETERMINEDDCF METHOD: $592,900/TON OF NOX REDUCED 
MODIFIED LCF METHOD: $1,027,200/TON OF NOX REDUCED 

IMPLEMENTING AGENCY: SOUTH COAST AQMD 
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Description of Source Category 
Internal combustion engines (ICEs) are commonly used for emergency backup for electric power 
generation. The South Coast AQMD regulations require permits for stationary ICEs rated over 50 brake 
horsepower (bhp). Based on the South Coast AQMD’s permitting database, there are over 12,000 
permitted emergency ICEs at a wide range of facilities such as commercial buildings, hospitals, 
convalescent facility medical support systems, cell towers, police facilities, schools, etc. Although most 
ICEs are diesel-fueled, other fuels used include natural gas, gasoline, and propane. 

Emergency ICEs typically have long lifespans, meaning that older, more polluting ICEs are kept in service 
when cleaner technologies are available. Staff estimates that over a third of the diesel ICEs in operation 
in the South Coast AQMD were manufactured in 2003 or prior. These ICE emissions are either pre-Tier 0 
or Tier 0 ICEs, or they meet the Tier 1 emission standards. The Tier 1 emission standard for NOx is 6.9 
grams per brake horsepower-hour (g/bhp-hr), twenty-four times greater than the lowest Tier 4 Final 
emission standard of 0.29 g/bhp-hr (standard varies by engine horsepower rating). 

Background 
Emergency standby ICEs typically operate only when backup power is needed and for testing and 
maintenance purposes. Under Rule 1110.2 – Emissions from Gaseous- and Liquid-Fueled Engines, 
emergency standby ICEs are exempt from the NOx, CO, and VOC emission limits provided they have a 
permit that limits use to 200 hours or less per year. Emissions from emergency standby ICEs are notable 
due to the large quantity of this equipment in the South Coast AQMD, as well as the advanced age of the 
equipment.  

The 2022 AQMP includes an emissions inventory for stationary sources (point and area sources) for 2018, 
2031, 2032, and 2037. The emissions inventory for L-CMB-04 (Emergency Standby Engines) in the control 
measure summary is based on NOx emissions from point and area source internal combustion diesel 
engines. To refine the emissions inventory to be specific to emergency standby ICEs, a review of data used 
in the permitting of emergency standby ICEs through 2018 was conducted. Results from this effort and 
available 2018 Annual Emission Reporting (AER) data are presented in Table L-CMB-04-A. Future 
rulemaking activities will further refine the inventory, which will be based on the updated methods and 
emissions data.  

TABLE L-CMB-04-A 
Summary of Permitted Emergency ICEs (2018) 

Category 
Pieces of 

Equipment 
Total NOx 
(tons/day) 

All Emergency ICEs     12,691     2.7 

Diesel ICEs 11,397 2.6 

Non-Diesel ICEs (natural gas, gasoline, propane, etc.) 1,294 0.1 
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Approximately 90 percent of permitted stationary emergency ICEs are diesel-fueled, and are estimated to 
emit the vast majority of NOx emissions.  

Table L-CMB-04-B presents estimates of diesel-fueled emergency ICE NOx emissions based on equipment 
age and Tier designation. During years 2001 to 2005, there was an overlapping period when both Tier 1 
and Tier 2 engines were manufactured. For the sake of simplicity, engines permitted in 2003 and prior are 
assumed to be Tier 1 engines. Approximately 30 percent of engines permitted after 2003 are assumed to 
be older engines with administrative changes to their permits.  

TABLE L-CMB-04-B 

Breakdown of Permitted Diesel Emergency ICEs 

Category Pieces of Equipment Total NOx (tons/day) 

Diesel ICEs 11,397 2.6 

≤ Tier 1 5,552 1.4 

Permitted in 2003 and prior 3,164 0.8 

Permitted after 2003 2,388 0.6 

> Tier 1 5,845 1.2 

 

Alternative Technologies 

Cleaner technologies are gaining traction as alternatives for use as backup power sources, and as 
described below, many are currently in use in the South Coast AQMD. 

Fuel Cells 
Fuel cells produce electricity by converting the chemical energy in fuel—often natural gas or hydrogen—
without the presence of combustion, resulting in very low or zero emissions. Electricity is produced more 
efficiently with fuel cells (between 45–50 percent efficiency) than single-cycle combustion-based engines 
(up to 35 percent efficiency). Fuel cells units are modular, providing greater flexibility for a facility’s power 
demands to be scaled up or down as needed. Using fuel cells as an alternative to traditional ICEs reduces 
NOx emissions with a co-benefit of reducing other criteria air pollutants, toxics, and greenhouse gases. 

Based on information from CARB’s Technology Clearinghouse, there are 243 fuel cells installed in the 
South Coast AQMD. While some of the fuel cell installations may provide backup power, such as those 
installed at traffic lights, per staff’s discussions with manufacturers, larger fuel cell installations typically 
provide continuous power to a facility to reduce electricity costs and dependence on grid power. While 
they have the capability to provide emergency power, these larger fuel cells are not typically installed as 
dedicated backup power sources. 
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Table L-CMB-04-C presents a summary of fuel cell installations in the South Coast AQMD based on data 
from CARB’s Technology Clearinghouse. As shown in Table L-CMB-04-C, the units are installed at many 
different facilities, including data centers, telecommunications, manufacturing, arts and entertainment, 
and health care facilities. The installations are often composed of multiple fuel cells of varying power 
ratings.  

 

TABLE L-CMB-04-C  

Verified Fuel Cell Installations in the South Coast AQMD 

Facility Type 

Number of Individual Fuel 
Cells Commonly Rated Power 

Installations (kW) 
Natural Gas Hydrogen 

Arts, Entertainment, and Recreation 36 -- 1200 

Data Center 12 -- 500 

Educational Services 36 -- 400 / 460 / 1200 

General Backup -- 10 30 / 50 

Health Care and Social Assistance 24 -- 250 / 800 

Manufacturing  12 -- 400 

Professional, Scientific, and 
Technical Services 24  500 / 1000 

Retail Trade 12 -- 250 

Telecommunications 
24 35 

Natural Gas: 800 / 1000  

Hydrogen: 6  

Traffic Light  -- 6 1 

 Other Services  12 -- 400 

Total # of Fuel Cells 243  

 

Battery Energy Storage Systems 
Battery energy storage systems (BESSs), or distributed energy storage systems, utilize batteries to store 
and discharge electrical energy. BESSs are readily available and widely in use across a range of industries. 
The energy can be discharged according to a facility’s needs, often during an electrical grid’s peak demand 
periods, to reduce costs and reliance on the grid. BESSs can store energy from renewable sources—such 
as solar panels—or from the grid during off-peak periods, when the price of electricity is lower. The 
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storage capacity can be sized based on a facility’s needs. A portion of a BESS can be reserved to provide 
dedicated emergency backup power, however for lithium-ion systems, the batteries must be regularly 
charged and discharged to prevent premature degradation of the battery capacity. Thus, BESSs are not 
installed solely to provide emergency backup power and are not like-for-like replacements of emergency 
ICEs.  

Gas Turbines  
Gas turbines produce heat and electricity through the combustion of gaseous or liquid fuels; turbines 
rated at 300 kW and smaller are referred to as microturbines. Multiple microturbines can also be installed 
in modular packages to increase capacities. Turbines have low NOx emissions—commercially available 
microturbines have NOx emissions as low as 5 ppm. The exhaust heat can also be recovered to provide 
hot water or steam, making them well suited for combined heat and power applications. CARB’s 
Technology Clearinghouse has documented 95 micro turbines that can provide emergency backup power 
in the South Coast AQMD, all of which are fueled by natural gas. However, all the units also provide a 
continuous baseload and do not appear to be solely used for emergency backup power.  

Efforts to use Zero Emission Emergency Backup Power  
Large technology companies have set goals to eliminate carbon emissions, including ending use of diesel 
emergency ICEs. Google and Microsoft have made commitments to eliminating carbon emissions from 
their operations and have made strides towards removing diesel emergency ICEs from their datacenters. 
Google pledged to use only carbon-free energy by 2030. As a part of that effort, it is installing a BESS to 
replace the diesel generators at its Belgium data center. The batteries will store power generated by the 
data center’s existing solar plant, generating zero emissions. Microsoft has also pledged to be carbon 
negative by 2030 and has a specific target of eliminating its dependency on diesel fuel by 2030. Microsoft 
has successfully tested the use of fuel cells and is exploring hydrogen fuel cells for backup power at its 
data centers. 

According to the data available in CARB’s Technology Clearinghouse, the industry with the single- most 
number of documented fuel cells in use in the South Coast AQMD is the telecommunications industry. 
Telecommunications companies have used fuel cells as alternative backup power sources for some 
cellular towers. Due to recently passed legislation, staff expects these companies will use more alternative 
backup power sources in the future. Specifically, the California Public Utilities Commission (CPUC) initiated 
Rulemaking 18-03-011 in 2018 to adopt permanent rules requiring utilities to increase resiliency in the 
face of natural disasters. In 2020 and 2021, respectively, the CPUC passed decisions that required 
telecommunication companies to, in part, provide at last 72 hours of backup power to both wireless and 
wireline communications infrastructure sites located in fire-prone areas. The decisions also directed 
telecommunication companies to move away from using diesel generators and instead focus on clean 
backup power sources. Discussions with industry and fuel cell manufacturer representatives indicate that 
the configuration of fuel cells at cellular towers usually have lower kW capacities (e.g., 30 kW or lower), 
however staff is aware that fuel cells can be, and are, used to provide larger energy capacities.  

Currently Available Lower Emission ICEs 

Pre-Tier 0 and Tier 0 diesel engines were generally manufactured prior 1996 and were not subject to 
emission limits. Tier 1 engines are diesel engines that were manufactured roughly between 1996 and 2005 
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and had to meet a NOx emission limit of 6.9 g/bhp-hr. Staff estimates that nearly half of diesel engines 
currently in operation are Tier 1 engines or older. Recently manufactured diesel and natural gas engines 
have much lower emission rates than these older engines. 

Engines on the South Coast AQMD’s Certified Emergency ICE Generators List have been evaluated by the 
South Coast AQMD Engineering staff as being compliant with emissions requirements. Table L-CMB-04-D 
below compares emission rates for a 460 horsepower ICE for uncontrolled (Pre-Tier 0 and Tier 0) and Tier 
1 engines to emission rates for certified diesel and natural gas ICEs. 

TABLE L-CMB-04-D 

Engine Emission Rate Comparison (g/bhp-hr NOx)  

   Certified Engine Emission 
Rates (Range) 

Engine  
Horsepower 

(Approximate) 

Uncontrolled 
Engine 

Emission 
Factors* 

Tier 1 
Emission 

Limit 
Diesel Natural Gas 

460 7 – 11 6.9 
0.02 (Tier 4) - 
2.76 (Tier 3) 0.035 – 0.045 

* CARB 2017 Off-Road Emission Factors 
 

In cases where zero emission and low NOx emission technologies are not available as backup power 
sources, the use of the cleanest available natural gas engines and diesel engines would still lead to a large 
emissions decrease. 

Lower Emission Fuels 

As mentioned, cleaner technologies are available for use as backup power sources. However, there are 
also alternatives to diesel fuel meeting CARB fuel specifications (CARB diesel) that can reduce emergency 
ICE emissions. Renewable diesel, for example, is commercially available and is considered a “drop-in” fuel 
that can be blended with conventional CARB diesel in any amount and used with existing infrastructure 
and diesel engines. CARB has indicated that numerous evaluations show that using renewable diesel in 
engines without selective catalytic reduction (SCR) can reduce NOx and PM emissions by approximately 
10 and 30 percent, respectively, compared to CARB diesel.  

Other Emerging Technologies  

There are promising technologies beginning to emerge that may serve as direct replacements for 
emergency standby diesel ICEs but are not commercially or widely available yet.  

Hydrogen fueled engines is an example of such a technology. In 2020, engine manufacturer INNIO 
Jenbacher successfully bench tested a prototype engine that was designed to run on a variable mix of 
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natural gas and hydrogen. The engine was converted from an existing natural gas fueled engine and during 
testing was found to be able to run on 100 percent hydrogen fuel. In the next phase of the project, the 
engine will operate in a pilot hydrogen cogeneration plant in Hamburg, Germany. 

The linear generator is another example of an emerging technology. A linear generator directly converts 
motion along a straight line into electricity using chemical or thermal energy. Mainspring Energy, a 
manufacturer of non-combustion linear generators, made their generators commercially available in 
2021. The generator is fueled with natural gas, though it is marketed as being able to use different types 
of fuels, including hydrogen. According to the manufacturer, the operation uses a flameless and low 
temperature reaction, resulting in less than 2.5 ppm of NOx emissions. The generators can be run to 
provide continuous baseload power but can also be used to provide emergency power. As of this writing, 
units are only available with a rated output of 240 kW.  

Regulatory History 
The South Coast AQMD includes several regulations regarding ICEs, including the following: 

• Rule 1110.2 – Emissions from Gaseous- and Liquid-Fueled Engines;  

• Rule 1470 – Requirements for Stationary Diesel-Fueled Internal Combustion and Other 
Compression Ignition Engines; and 

• Rule 1472 – Requirements for Facilities with Multiple Stationary Emergency Standby Diesel-
Fueled Internal Combustion Engines. 

Newly permitted emergency standby ICEs must be demonstrated to meet Best Available Control 
Technology (BACT) emission requirements. ICEs rated 50 to 750 bhp must meet Tier 3 emission standards, 
and ICEs rated over 750 bhp must meet Tier 2. Rule 1110.2 exempts emergency standby ICEs from meeting 
the rule’s NOx, VOC, and CO emission limits provided that the engine has a permit condition limiting the 
engine to 200 operating hours28 or less per year. Nearly all, if not all, emergency standby ICEs are limited 
to 200 hours or less per year of operation. Additionally, Rule 1470 restricts operation of diesel emergency 
standby ICEs for maintenance and testing purposes to 50 hours a year or less. These exempted emergency 
ICEs are also exempt from emissions testing, monitoring, reporting, and recordkeeping requirements of 
Rule 1110.2. 

This control measure can create new regulations or lead to changes in existing regulations.

 
28 Operating hours include all operations such as emergency use, maintenance, and testing. 
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Proposed Method of Control  
Emergency standby ICEs are used for backup power for building systems to provide assurance that life 
safety systems and critical equipment can continue operation during a power outage. This equipment is 
also used to ensure critical infrastructure such as water systems and communications equipment remain 
operational during emergencies. Some facilities and applications are subject to building or fire code 
standards that require minimum parameters for backup power, which in some cases requires an on-site 
fuel source or a fully operational power supply within 10 seconds. Based on the variability of equipment 
needs at facilities it is acknowledged that one technology is not appropriate for all facilities. This control 
measure lists technologies as examples that may be viable for NOx reductions at some facilities. It is 
anticipated that in the future when cleaner technology is more widely adopted, cost-effective and 
achieved in more applications, there will be more options for zero emission and low NOx emission 
equipment for backup power. L-CMB-04 is designed to maximize NOx emission reductions by installing 
alternatives to ICEs where and when technically feasible and cost-effective. L-CMB-04 would also target 
older, in-use ICEs for emission reductions through the use of low emission fuels or replacements with 
lower-emission technologies. This control measure is also intended to achieve NOx emission reductions 
through educational outreach as part of the permit process. The regulatory and educational outreach 
programs would be developed in consultation with stakeholders, manufacturers, and other regulatory 
agencies to ensure that the programs are workable and that the regulatory requirements can be achieved. 
During rule development staff will also consider other rules associated with the transitioning of NOx 
RECLAIM facilities to a command-and-control regulatory structure, include technical feasibility; cost-
effectiveness and incremental cost-effectiveness; identify industry-specific affordability issues; and may 
consider alternative compliance mechanisms 

Staff is proposing four potential methods that may be enacted in tandem to reduce emissions from 
emergency ICEs: 

Develop a rule to replace older, higher-emitting emergency standby ICEs with the cleanest 
technology feasible 
Conduct a feasibility assessment to identify industries or other categories of emergency standby 
ICEs that can move towards zero emission and low NOx technologies and develop rules based on 
recommendations of the feasibility assessment 
During permitting of emergency standby ICEs, provide information on non-diesel low NOx and 
zero emission technology options and their benefits 
Require use of renewable diesel for diesel-fueled emergency standby ICEs 

Approach 1 – Replacing Old Diesel ICEs 
As mentioned, the South Coast AQMD permits currently limit emergency standby ICE usage to less than 
200 hours per year which includes a limit of 20 to 50 hours for maintenance and testing purposes. To seek 
further reductions in emissions, a potential regulatory approach would be to remove the oldest ICEs in 
the South Coast AQMD from operation. The approach would target the oldest diesel ICEs in operation for 
replacement, starting with pre-Tier 0 (pre-1988 model year) engines and then focusing on Tier 0 (1988+ 
model year) and Tier 1 (1996+ model year) engines. If facilities were not able to install alternatives to ICEs 
and sought to install new ICEs, the units would be required to be the lowest emitting diesel ICEs available 
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or natural gas ICEs. Such a regulatory approach would be conducted through a formal rulemaking process 
which would include a cost-effectiveness assessment based on replacement equipment costs and the 
emission reductions for engines that are presently subject to annual usage limits.  

Approach 2 – Feasibility Assessment to Identify Industries  
Another potential regulatory approach would be to prohibit backup diesel ICE generators for new 
installations at specific industries or applications. As a first step, a feasibility assessment would be 
conducted to identify industries or specific applications (e.g., facilities with low standby power needs) that 
can move towards zero emission and low NOx technologies for emergency backup power. As mentioned, 
telecommunications have been identified as a potential industry due to recent CPUC rulings that direct 
telecommunication companies to make plans to phase out fossil fuel use for backup power sources. The 
feasibility assessment would also include a review of zero emission and low NOx backup power sources in 
terms of costs, performance, and reliability. A potential rule to prohibit diesel ICE generators for specified 
industries or applications would be based on the results of the feasibility assessment.  

Approach 3 – Providing Information During Permitting Process 
As mentioned, the South Coast AQMD regulations require permits for emergency standby ICEs rated 
above 50 horsepower. Many facility operators may be unaware of alternatives to ICEs for emergency 
backup power. Staff believes that making educational materials readily available to facilities during the 
permitting process would help to inform customers of options that may result in the installation of lower 
emission technologies. Accordingly, this control measure proposes to include a broad outreach program 
to businesses and industries that operate a backup power supply. The educational materials would 
provide information on the different backup power options, including costs, reliability, emissions 
information, and available incentives. Staff would work with vendors to develop a strategy to broaden the 
outreach to as many customers as possible. 

Approach 4 – Use of Lower Emission Fuels 
A potential regulatory approach to achieve NOx emission reductions in the near term would be to require 
the use of commercially available lower emission fuels in all diesel backup ICEs that do not utilize SCR. 
Renewable diesel is currently widely available and is a drop-in replacement for CARB diesel fuel; it can be 
used in ICEs immediately, without the need to modify equipment or operations. Due to the availability of 
credits and incentives provided by State and federal programs, the cost of renewable diesel to vehicle 
end-users is comparable with that of CARB diesel fuel. The South Coast AQMD can work with other 
relevant agencies to explore the use of credits and other incentives to ensure that the cost of renewable 
diesel to non-vehicular ICE end-users is also comparable to that of CARB diesel. However, without these 
adjustments to consumer fuel costs, renewable diesel will likely not be widely used. 

As stated previously, studies based on renewable diesel fuel use found that ICE NOx emissions were 
reduced by 10 percent, and PM emissions by 30 percent compared to CARB diesel. These are somewhat 
modest emission reductions, and staff believes that the mandated use of lower emission fuels should be 
considered in conjunction with other regulatory measures to achieve further emission reductions. 
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Emission Reductions 
Emission reductions would be achieved by replacing all older emergency standby ICEs starting with pre-
Tier 0 (pre-1988 model year) engines and then focusing on Tier 0 (1988+ model year) and Tier 1 (1996+ 
model year) engines with zero emission or low NOx emission technologies. For this control measure, it is 
presumed that two-thirds of smaller, older ICEs would be more likely to be replaced with alternative 
technologies, while the remaining third are presumed to be replaced with the cleanest available ICEs. 
Larger, older ICEs are less likely to be replaced with alternative technologies due to lack of availability of 
equipment as well as cost considerations and are presumed to be replaced with ICEs that meet the 
cleanest emission standards. In total, NOx emissions are estimated to be reduced by 45 percent by year 
2037. Though staff’s estimate of the emissions inventory is different from the inventory used in the AQMP, 
the percentage of emission reductions should not vary. Future rulemaking activities will include updating 
the emissions inventory calculation methods, as well as the availability of alternative technologies. 

Rule Compliance and Test Methods  
Compliance with the provisions of this control measure would be based on engines meeting the most 
current U.S. EPA engine emission standards or the replacement of currently operating engines with zero 
emission and low NOx alternative technologies that are not regulated by the South Coast AQMD, as well 
as the use of renewable diesel that meets CARB’s standards. Compliance would be verified through 
inspections and other recordkeeping and reporting requirements. 

Mandates for increasing renewable emergency backup power generation at wireless and wireline 
communication facilities are being implemented through the CPUC. The South Coast AQMD will work with 
the CPUC and other government agencies, along with businesses and facilities, to identify opportunities 
to reduce the use of ICEs for emergency standby power.  

Cost Effectiveness 
Costs of implementing L-CMB-04 will likely be high. Alternative emergency standby power technologies 
are emerging and are more expensive than diesel engines. Another challenge is that many of these 
technologies are also currently not designed to be used solely for emergency standby power and are not 
like-for-like replacements of emergency standby ICEs. As technologies mature and newer technologies 
emerge, staff anticipates that their costs will become more competitive in future years. Based on the best 
available information, the  cost effectiveness, determined using the Discounted Cash Flow (DCF) method 
is estimated to be $592,000 per ton of NOx reduced; the cost effectiveness, determined using the 
Modified Levelized Cash Flow (MLCF) method is estimated to be $1,027,200 per ton of NOx reduced. A 
refined cost-effectiveness analysis for the proposed methods of control will be developed during rule 
development. 

Implementing Agency 
The South Coast AQMD has the authority to regulate emissions from stationary engines rated over 50 bhp. 
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L-CMB-05: NOX EMISSION REDUCTIONS FROM LARGE TURBINES  
[NOx]  

CONTROL MEASURE SUMMARY 

SOURCE CATEGORY: TURBINES SUBJECT TO RULE 1134 

CONTROL METHODS: ZERO EMISSION TECHNOLOGIES 

EMISSIONS (TONS/DAY):  

ANNUAL AVERAGE 2018 2031 2032 2037 

NOX INVENTORY 0.861.23 0.210.25 0.210.25 0.210.26 

NOX REDUCTION - - - 0.060.07 

NOX REMAINING - - - 0.150.18 

SUMMER PLANNING (IF NOX/VOC) 2018 2031 2032 2037 

NOX INVENTORY 0.871.23 0.210.25 0.210.25 0.210.26 

NOX REDUCTION - - - 0.060.07 

NOX REMAINING - - - 0.150.18 

CONTROL COST:  $368,000 PER TON OF NOX REDUCED DCF METHOD: $723,800/TON OF NOX 
REDUCED. MODIFIED LCF METHOD: $1,518,300/TON OF NOX REDUCED  

IMPLEMENTING AGENCY: SOUTH COAST AQMD 

 

Description of Source Category 
There are approximately 75 permitted turbines in the South Coast AQMD subject to Rule 1134 – Emissions 
of Oxides of Nitrogen from Stationary Gas Turbines (Rule 1134). Rule 1134 applies to all stationary gas 
turbines rated greater than or equal to 0.3 Megawatts (MW), except turbines regulated by the following 
source specific rules: Rule 1109.1 – Emissions of Oxides of Nitrogen for Petroleum Refineries and Related 
Operations (Rule 1109.1), Rule 1135 – Emissions of Oxides of Nitrogen from Electricity Generating 
Facilities (Rule 1135), Rule 1150.3 – Emissions of Oxides of Nitrogen from Combustion Equipment at 
Landfills (Rule 1150.3), and Rule 1179.1 – Emission Reductions from Combustion Equipment at Publicly 
Owned Treatment Works Facilities (Rule 1179.1).  

The South Coast AQMD Governing Board modified the 2016 Final AQMP Resolution to direct staff to 
transition the Regional Clean Air Incentives Market (RECLAIM) program to a command-and-control 
regulatory structure requiring Best Available Retrofit Control Technology (BARCT) level controls as soon 
as practicable. Future NOx emission reductions for turbines subject to Rule 1134, including NOx emission 
reductions from former RECLAIM facilities, are the source category for this control measure. 



Draft Final 2022 AQMP  CM # L-CMB-05 

IV-A-110 

Background 
The South Coast AQMD has adopted a series of rules to promote clean, lower emission technologies, while 
encouraging economic growth and providing compliance flexibility. For existing sources, replacing older 
higher-emitting equipment with zero emitting equipment can apply to a single source or an entire facility. 
The manufacturing and deployment of zero and near-zerolow NOx emission technologies will help reduce 
criteria pollutant emissions in the region, accelerate removal of higher-emitting equipment that can 
otherwise last for many decades, and advance economic development and job opportunities in the region. 

Regulatory History 
Rule 1134 was adopted on August 4, 1989. The rule applied to stationary gas turbines rated at 0.3 MW 
and larger that were issued a permit to operate by the South Coast AQMD prior to August 4, 1989. The 
origin of the rule can be traced to a 1979 United States Environmental Protection Agency (U.S. EPA) New 
Source Performance Standard for Stationary Gas Turbines. Rule 1134 was subsequently amended in 
December 1995, April 1997, and August 1997; each to provide regulatory flexibility. Rule 1134 was most 
recently amended on April 5, 2019 to facilitate the transition of the NOx RECLAIM program to a command-
and-control regulatory structure.  

Proposed Method of Control 
Fuel cells and electrification are ways to shift away from combustion sources generating NOx emissions 
wherever feasible. Fuel cells are capable of producing power with very low pollutant emissions while 
producing electricity much more efficiently than turbines (between 25–35 percent efficiency). There are 
many installations of fuel cells across many source categories as an alternative to traditional combustion 
methods, resulting in a reduction of NOx emissions with co-benefit of reducing other criteria air pollutants 
and greenhouse gases (GHG). As older higher emitting turbines reach the end of their equipment life it is 
expected that some facilities will opt to replace turbines with fuel cells or electrify facility operations. 
During rule development, staff will consider technical feasibility, identify industry-specific affordability 
issues, cost-effectiveness and incremental cost-effectiveness, and may consider alternative compliance 
mechanisms. 

Emission Reductions  
Replacing turbines with zero emission technologies is estimated to result in approximately 0.060.07 tons 
per day of NOx reduced. Staff assumes that approximately 10 percent of the total wattage of Rule 1134 
units will be replaced by zero emission technologies.  

Rule Compliance and Test Methods  
Compliance with the provisions of this control measure would be based on monitoring, recordkeeping, 
and reporting requirements that have been established in existing source specific rules. Compliance would 
be verified through inspections and other recordkeeping and reporting requirements.  
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Cost Effectiveness 
The overall average cost-effectiveness for this control measure is $368723,800,000 per ton of NOx 
reduced. 

Implementing Agency 
The South Coast AQMD has the authority to regulate emissions from stationary sources. 

References 
South Coast AQMD, 2019. Final Staff Report on Proposed Amendments to Rule 1134, April 5, 2019. 
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L-CMB-06: NOX EMISSION REDUCTIONS FROM ELECTRICITY GENERATING FACILITIES 
[NOx]  

CONTROL MEASURE SUMMARY 

SOURCE CATEGORY: ELECTRIC GENERATING UNITS AT ELECTRICITY GENERATING FACILITIES 

CONTROL METHODS: LOW NOX AND ZERO EMISSION TECHNOLOGIES 

EMISSIONS (TONS/DAY):  

ANNUAL AVERAGE 2018 2031 2032 2037 

NOX INVENTORY 1.55 1.532.05 2.04 1.512.03 

NOX REDUCTION - - 0.08 0.480.88 
NOX REMAINING - - 1.96 1.031.16 

SUMMER PLANNING (IF NOX/VOC) 2018 2031 2032 2037 

NOX INVENTORY 1.62 1.942.16 1.932.15 1.932.14 

NOX REDUCTION - - 0.09 0.620.91 

NOX REMAINING - - 1.842.06 1.311.23 

CONTROL COST:  $722,000 PER TON OF NOX REDUCED DCF METHOD: $1,512,300/TON OF NOX 
REDUCED. MODIFIED LCF METHOD: $2,420,000/TON OF NOX REDUCED 

IMPLEMENTING AGENCY: SOUTH COAST AQMD 

 

Description of Source Category 
There are approximately 133 permitted electric generating units at 32 electricity generating facilities in 
the South Coast AQMD. Electric generating units at electricity generating facilities are regulated by Rule 
1135 – Emissions of Oxides of Nitrogen from Electricity Generating Facilities (Rule 1135). Electricity 
generating facilities are investor-owned electric utilities, publicly owned electric utilities, or facilities with 
a combined electrical power generation capacity of 50 Megawatts or more for distribution in the State or 
local electrical grid system. Electric generating units include gas turbines including associated duct 
burners, boilers, and diesel internal combustion engines. Rule 1135 was amended in 2018 to require Best 
Available Retrofit Control Technology (BARCT) level emission limits as directed by the 2016 Final AQMP 
Resolution to transition equipment in the Regional Clean Air Incentives Market (RECLAIM) program to a 
command-and-control regulatory structure. This control measure seeks further NOx emission reductions 
from electric generating units using near-zerolow NOx and zero emission technologies. 
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Background 
When RECLAIM was adopted in 1993, electricity generating facilities were initially included in NOx 
RECLAIM and could opt-in to SOx RECLAIM. In June 2000, RECLAIM program participants experienced a 
sharp and sudden increase in NOx RECLAIM trading credit (RTC) prices for both the 1999 and 2000 
compliance years. Based on the 2000 RECLAIM Annual Report, electricity generating facilities reported 
approximately 4,400 tons per year over their initial allocation. This was primarily due to an increased 
demand for power generation and delayed installation of controls by electricity generating facilities. The 
electric power generating industry purchased a large quantity of RTCs, which depleted the available RTCs. 
This situation was compounded because few RECLAIM facilities added control equipment. As a result, in 
May 2001, the Governing Board adopted Rule 2009 – Compliance Plan for Power Producing Facilities (Rule 
2009). Rule 2009 required installation of BARCT through compliance plans at electricity generating 
facilities.  

Between 2001 and 2005, more than 35 simple and combined cycle gas turbines were repowered to BARCT 
levels or below. Despite the increase in NOx RTC demand, emissions from electricity generating facilities 
fell from 26 tons per day of NOx emissions in 1989 to less than 10 tons per day of NOx emissions by 2005. 
By 2017, with equipment replacement and increased reliance on renewable sources, NOx emissions had 
further decreased to less than 4 tons per day. With the 2018 amendment to Rule 1135, NOx emissions 
from electricity generating facilities are expected to be 1.8 tons per day by January 1, 2024. 

Regulatory History 
Rule 1135 was adopted in 1989 and applied to electric power generating steam boiler systems, repowered 
units, and alternative electricity generating sources. A NOx system-wide average emission limit and a daily 
NOx emissions cap was established for each utility system. Additionally, Rule 1135 required Emission 
Control Plans and continuous emissions monitoring systems (CEMS).  

Rule 1135 was amended in December 1990 to resolve implementation and enforceability issues raised by 
the California Air Resource Board. This amendment included accelerated retrofit dates for emission 
controls, unit-by-unit emission limits, modified compliance plan and monitoring requirements, 
computerized telemetering, and an amended definition of alternative resources. Rule 1135 was amended 
again July 1991 to address additional staff recommendations regarding system-wide emission rates, daily 
emission caps, annual emission caps, oil burning, and cogeneration, along with outstanding issues related 
to modeling and BARCT analysis. The U.S. EPA approved Rule 1135 into the State Implementation Plan 
(SIP) on August 11, 1998.  

In 2018, Rule 1135 was amended to establish BARCT NOx limits which are needed to transition electricity 
generating facilities in the NOx RECLAIM program to a command-and-control regulatory structure and to 
implement Control Measure CMB-05 of the 2016 AQMP. The 2018 amendment expanded Rule 1135 
applicability to all electric generating units at RECLAIM NOx, former RECLAIM NOx, and non-RECLAIM NOx 
electricity generating facilities. The amendment updated emission limits to reflect current BARCT levels.  

Rule 1135 was last amended in January 2022 to revise the emission requirements for diesel internal 
combustion engines located on Santa Catalina Island. Rule 1135 incorporates a compliance path for 
Catalina Island electric generating units to meet a NOx emission cap of 13 tons per year starting January 
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1, 2026, to be achieved using zero emission or low NOx emission technology with possibly diesel engine 
replacements in the interim. Staff is conducting an updated BARCT assessment to evaluate current and 
emerging low NOx and zero emission technologies and will begin the rule development process in the first 
quarter of 2022 to reflect the revised BARCT assessment. 

Proposed Method of Control  
This control measure seeks NOx emission reductions from electric generating units regulated by Rule 1135 
and will focus on assessing low NOx and zero emission technologies for power generation as well as other 
NOx combustion reduction technologies. This measure proposes to implement near-zerolow NOx and 
zero emission technologies through a regulatory approach at electricity generating facilities. Electricity 
generating facilities operating gas-fired boilers can repower with lower-emitting turbines. Facilities 
operating gas-fired turbines or diesel engines can transition to electrified units, units fueled by non-fossil 
energy sources (e.g., hydrogen-fueled turbines), fuel cells for power generation, or gas-fired units that 
meet CARB’s Distributed Generation Certification Regulation standards. This approach needs to consider 
electrical or alternative fuel infrastructure required to operate these equipment and future electrical grid 
stability when transitioning to zero emission electric generating units. During rule development, staff will 
consider technical feasibility, identify industry-specific affordability issues, cost-effectiveness and 
incremental cost-effectiveness, and may consider alternative compliance mechanisms. 

Emission Reductions  
Emission reductions for this control measure are estimated to be approximately 0.620.91 tons per day by 
2037. The target of this approach is to replace boiler units with lower-emitting turbines, implement zero 
emission technologies for 10 percent of gas-fired sources and other lower NOx emission technologies for 
the rest of the 90 percent of gas-fired sources at electricity generating facilities, and replace existing diesel 
internal combustion engines with lower-emitting technologies. 

Rule Compliance and Test Methods  
Compliance with the provisions of this control measure would be based on monitoring, recordkeeping, 
and reporting requirements that have been established Rule 1135. Compliance would be verified through 
inspections and other recordkeeping and reporting requirements.  

Cost Effectiveness 
 The overall average cost-effectiveness for this control measure is $722,000$1,512,300 per ton of NOx 
reduced.  

Implementing Agency 
The South Coast AQMD has the authority to regulate emissions from stationary sources. 
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References 
South Coast AQMD, 2018. Final Staff Report on Proposed Amendments to Rule 1135, November 2, 2018. 

South Coast AQMD, 2022. Final Staff Report on Proposed Amendments to Rule 1135 and Proposed Rule 
429.2, January 7, 2022. 
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L-CMB-07: EMISSION REDUCTIONS FROM PETROLEUM REFINERIES 
[NOx] 

 

 

Description of Source Category 
Background  

Control measure L-CMB-07 seeks a 20 percent NOx emission reduction from petroleum refineries, 
primarily from large boilers and process heaters, e.g., units with a maximum rated heat input of 40 million 
British thermal units per hour (MMBtu/hr) or larger., as they These units account for nearly 64 percent of 
the NOx emissions from petroleum refineries. Refinery boilers and process heaters are currently regulated 
under Rule 1109.1 – Emissions of Oxides of Nitrogen from Petroleum Refineries and Related Operations 
(Rule 1109.1) with a NOx limit of 5 parts per million by volume (ppmv) for most units. L-CMB-07 seeks 

CONTROL MEASURE SUMMARY 

SOURCE CATEGORY: REFINERY BOILERS AND PROCESS HEATERS 

CONTROL METHODS: NEXT GENERATION ULTRA-LOW NOX BURNERS (ULNB), ADVANCED SELECTIVE 
CATALYTIC REDUCTION (SCR), AND TRANSITION TO ZERO EMISSION 

EMISSIONS (TONS/DAY):  

ANNUAL AVERAGE 2018 2031 2032 2037 

NOx INVENTORY 11.711.14 3.824.74 3.824.69 3.824.42 

NOx REDUCTION - - - 0.770.88 

NOx REMAINING - - - 3.053.54 

SUMMER PLANNING  2018 2031 2032 2037 

NOx INVENTORY 11.711.17 3.824.76 3.824.70 3.824.44 

NOx REDUCTION - - - 0.770.89 

NOx REMAINING - - - 3.053.55 

CONTROL COST:  
$50,300 PER TON OF NOX REDUCEDDCF METHOD: $43,700/TON OF NOX REDUCED 
MODIFIED LCF METHOD: $70,000/TON OF NOX REDUCED 

INCENTIVE COST: NA 
IMPLEMENTING AGENCY: SOUTH COAST AQMD 
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further NOx emission reductions from these large sources using next generation ultra-low NOx burner 
(ULNB), advanced Selective Catalytic Reduction (SCR) design, and zero emission technologies. 

Regulatory History 
On November 1, 1985, the South Coast AQMD adopted the Rule 1109 – Emissions of Oxides of Nitrogen 
from Boilers and Process Heaters in Petroleum Refineries (Rule 1109) and was last amended on August 5, 
1988. Rule 1109 was applicable to all boilers and process heaters in petroleum refineries and established 
a NOx refinery-wide emission limit of 0.14 pounds per million Btu (lb/MMBtu) (approximately 120 ppmv 
NOx corrected to 3 percent O2) for the units operated on gaseous fuel, 0.308 lb/MMBtu (approximately 
250 ppmv NOx corrected to 3 percent O2) for the units operated on liquid fuel, and the weighted average 
of these limits for the units operated concurrently on both liquid and gaseous fuels when the units are 
firing at the maximum rated capacity. After December 31, 1995, the limit for gaseous fuels was reduced 
to 0.03 lb/MMBtu when firing at the maximum rated capacity. The Regional Clean Air Incentives Market 
(RECLAIM) was adopted in 1993 and all facilities that were subject to Rule 1109 opted to transition to 
RECLAIM so the 1995 NOx standard of 0.03 lb/MMBtu was never implemented.  

RECLAIM Program 

The RECLAIM program, which is under Regulation XX, is a market-based emissions trading program 
designed to reduce NOx and Sulfur Oxides (SOx) emissions. The intent of RECLAIM was to reduce NOx and 
SOx emissions through a market-based approach for facilities with NOx or SOx emissions greater than or 
equal to four tons per year. The program replaced a series of existing and future command-and-control 
rules and was designed to provide facilities with compliance flexibility. RECLAIM was designed to achieve 
emission reductions in aggregate equivalent to what would occur under a command-and-control 
regulatory approach. When the NOx RECLAIM program was adopted, facilities were issued an annual 
allocation of RECLAIM Trading Credits (RTCs), which declined annually from 1993 until 2003 and remained 
constant after 2003. At the end of each compliance year, facilities in the RECLAIM program must hold 
RTCs that are equal to or greater than the facility’s actual emissions. Facilities have the option to purchase 
RTCs, reduce throughput, implement process modifications, or install pollution controls to reduce 
emissions. RECLAIM is designed to achieve BARCT in the aggregate. When RECLAIM was adopted, all 
petroleum refineries and facilities with operations related to petroleum facilities (related facilities) 
transitioned to this market-based program.  

Pursuant to Health and Safety Code Section 40440 and 39616, the South Coast AQMD is required to 
periodically assess the advancement in control technologies that are representative of BARCT to ensure 
that RECLAIM facilities achieve the same emission reductions that would have occurred under a 
command-and-control approach. Over the course of RECLAIM, there have been two BARCT reassessments 
for NOx in 2005 and 2015. The 2005 NOx shave target was 7.7 tons per day from 2007 to 2011 and the 
2015 NOx shave was 12 tons per day from 2016 to 2022.  
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Petroleum refineries and facilities with related 
operations to petroleum refineries represent the 
largest source of NOx emissions in the RECLAIM 
program. Based on 2017 RECLAIM NOx 
emissions of 19.9 tons per day, petroleum 
refineries and facilities with related operations 
to petroleum refineries accounted for 12.4 tons 
per day (62 percent) of the total NOx emissions 
of the program with 7.1 tons per day attributed 
to the large boilers and process heaters source 
category. 

Sunsetting RECLAIM  

During the adoption of the 2016 AQMP, the Governing Board approved a resolution that directed staff to 
“modify the 2016 AQMP control measure CMB-05 to achieve five tons per day of NOx emission as soon 
as feasible, and no later than 2025, and to transition the RECLAIM program to a command-and-control 
regulatory structure requiring BARCT level controls as soon as practicable.” Furthermore, on July 26, 2017, 
California State Assembly Bill 617 – Nonvehicular Air Pollution: Criteria Air Pollutants and Toxic Air 
Contaminants (AB 617) was approved by the Governor, which addresses nonvehicular air pollution 
(criteria pollutants and toxic air contaminants). RECLAIM facilities that are in the cap-and-trade program 
are subject to the requirements of AB 617. Requirements include an expedited schedule for implementing 
BARCT for cap-and-trade facilities and a requirement for the air districts throughout California to adopt 
an expedited BARCT schedule by January 1, 2019, to implement BARCT no later than December 31, 2023, 
by assigning the highest priority to those permitted units that have not modified emissions related permit 
conditions for the greatest period.  

Rule 1109.1 

Rule 1109.1 – Emissions of Oxides of Nitrogen from Petroleum Refineries and Related Operations was 
adopted on November 5, 2021. The rule will facilitate the transition of petroleum refineries and facilities 
with related operations to a command-and-control regulatory structure and partially implement Control 
Measure CMB-05 of the 2016 AQMP. The provisions of Rule 1109.1 are applicable to NOx emitting 
combustion equipment at 16 facilities which include petroleum refineries, asphalt plants, biofuel plants, 
hydrogen production plants, facilities that operate petroleum coke calciners, sulfuric acid plants, and 
sulfur recovery plants. Rule 1109.1 establishes NOx concentration limit for six major source categories: 
boilers and process heaters, gas turbines, Fluid Catalytic Cracking Units (FCCUs), Sulfur Recovery Unit/Tail 
Gas (SRU/TG) incinerators, vapor incinerators, and petroleum coke calciners. Rule 1109.1 is projected to 
reduce between 7.7 to 7.9 tons of NOx per day, with approximately 5 tons per day from the large boilers 
and process heaters based on single-stage SCR installations.  

Proposed Method of Control  
Control measure L-CMB-07 seeks NOx emission reductions from boilers and process heaters greater than 
or equal to 40 MMBtu/hr located at petroleum refineries and will focus on: 

FIGURE L-CMB-07-A  
Percentage of NOx Emissions by Equipment 

Category 
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Next Generation Ultra-Low NOx Burners; 
Advanced SCR; and 
Transition to Zero Emission Technology. 

NOx Control technologies used for boiler and process heater applications at petroleum refineries can be 
classified in two main categories: combustion control and post-combustion control. Combustion control 
refers to reducing NOx at the point of formation by reducing the peak flame temperature utilizing various 
techniques, and post-combustion control involves treatment of the flue gas by chemically converting the 
NOx into nitrogen and water. NOx control technologies such as ultra-low NOx burners, low NOx burners, 
and SCRs have been in use for more than 30 years, but the technology continues to evolve and improve 
resulting in significant advancements in performance and NOx removal efficiencies. During rule 
development staff will consider other rules associated with the transitioning of NOx RECLAIM facilities to 
a command-and-control regulatory structure, include technical feasibility; cost-effectiveness and 
incremental cost-effectiveness; identify industry-specific affordability issues; and may consider 
alternative compliance mechanisms. 

Next Generation Ultra-Low NOx Burners 
During the development of Rule 1109.1, the South Coast AQMD assessed burner technologies that were 
in the development stages that are considered emerging technologies. Emerging technologies have 
limited real-world installations but have shown promise of further commercialization and future 
installations. Rule 1109.1 only relied on emerging burner technology to achieve 9 ppmv NOx limits for 
small process heaters (less than 40 MMBtu/hour) effective 10 years from rule adoption and upon burner 
replacement. Due to the promise of these next generation low NOx burners, this technology may be 
feasible for a wider range of process heaters at petroleum refineries in the future.  

Conventional ULNB typically operates between 30 to 50 ppmv when retrofitted into a refinery process 
heater and may also encounter challenges such as flame dimension and space availability. Next generation 
ULNB such as ClearSignTM and SolexTM by John Zink Hamworthy can potentially alleviate some of challenges 
of conventional ULNBs and achieve a NOx concentration of 9 ppmv or less using refinery fuel gas.  

ClearSignTM  

The ClearSignTM technology utilizes a porous ceramic surface where combustion is sustained. The 
combustion occurs inside the pores of the ceramic tile, resulting in reduced flame height and improved 
heat radiation. In addition, the fuel, air, and entrained flue gas are premixed prior to combustion at the 
ceramic surface resulting in lower flame temperatures and reaction times which reduce thermal NOx 
formation.  

SOLEXTM burner technology  

The SOLEXTM burner technology promises to achieve 5 ppmv or less regardless of fuel composition, which 
is a major challenge of refinery fuel gas, the major source of combustion fuel for process heaters. To 
achieve the performance, the SOLEXTM burners requires advanced combustion control scheme along with 
a forced and induced draft fan. SOLEXTM burners can be retrofitted in up-fired, down-fired, and horizontally 
fired configurations, thus fitting multiple process heater applications within a petroleum refinery.  



Draft Final 2022 AQMP  CM # L-CMB-07 

IV-A-120 

The design of both burners also allows for a direct replacement within the existing burner footprint and 
address many of the short comings of conventional ULNB design and safety concerns associated with 
retrofit applications. Both burner technologies also offer SCR level NOx emission reductions for much 
lower costs.  

Advanced SCR  
SCR technology is a well-established and mature technology for controlling NOx emissions with the 
potential to achieve greater than 95 percent control efficiency. Over the past three decades, SCR system 
designers and catalyst manufacturers have made advancements using computational fluid dynamics and 
cold flow modeling to aid in ammonia injection grid (AIG) optimization for uniform contact and mixing 
between the ammonia and flue gas. In addition, recent SCR installations are utilizing advanced feedback 
controls that modulate the ammonia injection to reduce overall ammonia consumption and minimizes 
ammonia emissions while maintaining high NOx removal efficiencies. There are also existing SCR 
installations that use a dual stage SCR reactor design to maximize NOx reductions. These dual reactor 
arrangements are commonly installed at nitric acid plants where the NOx emissions can exceed 2,000 
ppmv. These arrangements can have removal efficiencies up to 99 percent, thus a dual stage SCR system 
utilizing AIG optimization and state-of-the art control systems installed on a petroleum refinery boiler or 
process heater could achieve NOx emissions of 2 ppmv or less. Since SCR technology is post combustion 
control, it is applicable to both boilers and process heaters; however, a case-by-case evaluation will be 
needed to assess the feasibility due to the additional footprint requirements associated with a dual stage 
SCR arrangement. 

Zero Emission Technologies 
This alternative would seek ways to require electrification of some petroleum refinery boilers or process 
heaters operated with gaseous fuel NOx emission reduction can be achieved through electrification of 
steam-driven equipment, such as pumps or blowers, which will reduce or eliminate the demand of some 
steam boilers and allow older higher polluting gas-fired boilers to be decommissioned. Alternatively, if a 
facility cannot eliminate the need for gas-fired boilers, replacement with electric boilers may also be an 
option. Rondo Energy offers a modular heat battery system that may be a potential option for 
replacement of steam boilers. The system uses an electrical input to generate and store thermal energy 
in bricks at temperatures up to 2,100 °F. Air is passed over through the bricks and can be used to generate 
steam through a boiler package. The modular design allows for integration into a refinery steam system. 
Similarly, process heaters can potentially be replaced with electrified versions to heat process fluids. 
Process heaters are designed to supply the heat necessary to heat process fluids or feed stocks to 
distillation or reaction temperatures. Much like their gas-fired counterparts, electric process heaters are 
designed and engineered for site specific requirements. A fired process heater often has a relatively low 
thermal efficiency because of loss with the flue gases, especially in those without any preheater to cool 
the stack gases and recover the heat. A properly designed electric process heater with proper insulation 
can achieve much higher efficiencies. Most of the process heaters utilized in a petroleum refinery are 
radiant furnaces where the heat generated from combustion is transferred to the process tubes in which 
the fluid is contained. Electrical radiant furnaces can be designed in a similar arrangement which consist 
of a heating coil to contain the process fluid being heated surrounded by radiant electric heating elements 
that can achieve temperatures up to 2,300 °F. This alternative needs to consider electrical infrastructure 
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and potential impacts on refinery fuel gas balance as there may be an excess of waste refinery fuel gas if 
combustion equipment is replaced with electrified versions.  

Emission Reductions 
Emission reductions for this control measure are estimated to be approximately 0.770.89 tons per day by 
2037 utilizing next generation ULNBs. NOx reductions can also be achieved with advanced SCR design and 
electrification. Staff anticipates rule development to be initiated between 2025 to 2027 to achieve 
emission reductions by 2037 due to the complexity and long implementation timelines required to achieve 
emission reductions at petroleum refineries.  

Rule Compliance and Test Methods 
South Coast AQMD Method 100.1  

Cost Effectiveness 
Staff based the cost-effectiveness by using cost estimates from manufacturers and applying three times 
multiplier as a contingency factor due to increased costs at petroleum refineries. Staff estimated the most 
cost-effective option to be next generation ULNB with an approximate cost of $3 2.8 million per process 
heater. Staff estimates the average cost-effectiveness for reducing the NOx limit from 5 ppmv to 2 ppmv 
for 130 process heaters to be approximately $50,30043,700 per ton of NOx reduced. 

Implementing Agency  
The South Coast AQMD has the authority to regulate emissions from these stationary sources. 

References 
South Coast Air Quality Management District. (2021). South Coast AQMD Rule 1109.1 – Emissions of 
Oxides of Nitrogen from Petroleum Refineries and Facilities with Related Operations (Adopted November 
5, 2021) 

South Coast Air Quality Management District. (2006). Final Staff Report: Proposed Rule 1109.1 – Emissions 
of Oxides of Nitrogen from Petroleum Refineries and Facilities with Related Operations. South Coast Air 
Quality Management District. November 2021. 

South Coast Air Quality Management District. (2017). Final 2016 Air Quality Management Plan. South 
Coast Air Quality Management District. March 2017. 
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L-CMB-08: NOX EMISSION REDUCTIONS FROM COMBUSTION EQUIPMENT AT 
LANDFILLS AND PUBLICLY OWNED TREATMENT WORKS 

[NOx]  

CONTROL MEASURE SUMMARY 

SOURCE CATEGORY: COMBUSTION EQUIPMENT SUBJECT TO RULES 1150.3 AND RULE 1179.1 

CONTROL METHODS: LOW NOX EMISSION TECHNOLOGIES AND OTHER TECHNOLOGIES 

EMISSIONS (TONS/DAY):  

ANNUAL AVERAGE 2018 2031 2032 2037 

POLLUTANT INVENTORY 1.371.34 1.281.27 1.281.27 1.291.28 
POLLUTANT REDUCTION - - - 0.330.32 

POLLUTANT REMAINING - - - 0.96 

SUMMER PLANNING (IF NOX/VOC) 2018 2031 2032 2037 

POLLUTANT INVENTORY 1.401.37 1.311.29 1.311.29 1.321.31 

POLLUTANT REDUCTION - - - 0.33 

POLLUTANT REMAINING - - - 0.990.98 

CONTROL COST:  $20,000 PER TON OF NOX REDUCED DCF METHOD: $79,000/TON OF NOX REDUCED. 
MODIFIED LCF METHOD: $126,400/TON OF NOX REDUCED 

IMPLEMENTING AGENCY: SOUTH COAST AQMD 

 

Description of Source Category 
This control measure aims to reduce NOx emissions from biogas fueled combustion equipment – 
specifically boilers, turbines, and engines – regulated by Rule 1150.3 – Emissions of Oxides of Nitrogen 
from Combustion Equipment at Landfills (Rule 1150.3) and Rule 1179.1 – Emission Reductions from 
Combustion Equipment at Publicly Owned Treatment Works Facilities (Rule 1179.1). There are 
approximately 120 biogas fueled boilers, turbines, and engines permitted in the South Coast AQMD.  

Background 
Anaerobic digestion of organic material from Publicly Owned Treatment Works Facilities (POTWs) and the 
decomposition of waste at landfills are sources of biogas. Biogas that would otherwise be flared can be 
directed to combustion equipment, such as boilers, engines, and turbines, to provide power to the facility, 
generate electricity for sale, be cleaned to be used as a vehicle fuel, or piped into existing natural gas 
pipelines. Biogas differs from other process gases because it contains unique contaminants which can 
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damage equipment used in energy production. Rule 1150.3 and Rule 1179.1 are industry-specific rules 
which regulate combustion equipment at landfills and POTWs, respectively. 

Regulatory History 
Biogas fueled boilers, process heaters, engines, and turbines were originally regulated by the following 
source-specific South Coast AQMD rules: Rule 1146 – Emissions of Oxides of Nitrogen from Industrial, 
Institutional, and Commercial Boilers, Steam Generators, and Process Heaters (Rule 1146), Rule 1146.1 - 
Emissions of Oxides of Nitrogen from Small Industrial, Institutional, and Commercial Boilers, Steam 
Generators, and Process Heaters (Rule 1146.1), Rule 1110.2 – Emissions from Gaseous - and Liquid-Fueled 
Engines (Rule 1110.2), and Rule 1134– Emissions of Oxides of Nitrogen from Stationary Gas Turbines.  

During the rulemaking for the December 2018 amendments to Rule 1146, Rule 1146.1, and Rule 1146.2 – 
Emissions of Oxides of Nitrogen from Large Water Heaters and Small Boilers and Process Heaters, staff 
received comments from industry representatives describing the unique challenges with biogas that are 
different than natural gas. As a result, staff recommended a separate rulemaking for combustion 
equipment at landfills and POTWs.  

Rule 1179.1 was adopted on October 2, 2020 and applies to digester gas fired boilers, process heaters, 
engines, and turbines located at POTWs.  

During the rulemaking for Rule 1150.3, stakeholders provided input to exclude landfill gas engines from 
Rule 1150.3; landfill gas engines continue to be regulated under Rule 1110.2. Rule 1150.3 was adopted on 
February 5, 2021 and applies to landfill gas fired boilers, process heaters, and turbines located at landfills 
and landfill gas to energy facilities. 

Proposed Method of Control  
Boilers 

Low NOx burners control the air-fuel mixture during combustion and modify the shape of the flame or 
number of flames to reduce NOx formation and maintain efficiency. During the rule development for Rule 
1179.1, a burner supplier stated that 9 parts per million by volume (ppmv) NOx burners for digester gas 
fueled boilers would be available in the next few years.  

Turbines 

Selective catalytic reduction (SCR) is a post-combustion control technology for NOx reduction and can 
reduce 90–95 percent of post-combustion NOx. SCR reduces NOx to nitrogen and water through a 
reaction with ammonia and oxygen. However, the catalyst used for the reaction is susceptible to fouling 
if the gas contains contaminants such as siloxanes or hydrogen sulfide. Biogas combustion equipment 
utilizing SCR would require enhanced gas treatment to preserve the catalyst. SCR may be used in 
combination with combustion control technologies, such as lean premixed combustion, to achieve greater 
NOx reductions. 

Lean premixed combustion is a NOx control technology commonly used for turbines and microturbines. 
This control technology premixes gaseous fuel and compressed air which minimizes localized hot spots 
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that produce elevated combustion temperatures. This control technology requires that the combustor is 
an intrinsic part of the turbine design and is not available as a retrofit technology.  

Turbines with lean premixed combustion can reduce NOx to approximately 12.5 ppmv at 15 percent 
oxygen on a dry basis for turbines firing landfill gas and does not require an enhanced gas treatment 
system. Existing turbines at landfills with rated output ≥ 0.3 MW with post- combustion control and firing 
≥ 75 percent landfill gas currently utilize SCR as a control technology. However, the facility does not utilize 
an enhanced gas treatment system and source test results show NOx concentrations between 21.2 and 
24.2 ppmv. Installing an enhanced gas treatment system to meet a 12.5 ppmv NOx limit was determined 
to be greater than $50,000 per ton of NOx reduced.  

New turbines, such as turbines with lean premixed combustion, in combination with SCR can reduce NOx 
to approximately 5 ppmv at 15 percent oxygen on a dry basis for turbines firing digester gas. There are 
currently six turbines subject to Rule 1179.1 with rated output ≥ 0.3 MW. Three turbines at one facility 

utilize SCR as a control technology but will require new turbines to reduce inlet NOx concentrations to 
meet a 5 ppmv NOx limit. The other facility operates 3 turbines that will require SCR and an enhanced gas 
treatment system to meet a 5 ppmv NOx limit.  

Renewable Natural Gas Pipeline 

Alternatively, biogas can be treated using enhanced gas treatment systems to achieve pipeline quality 
natural gas. Pipeline quality biogas can then be sold to utilities and piped into existing natural gas pipelines. 

During rule development, staff will consider technical feasibility, identify industry-specific affordability 
issues, cost-effectiveness and incremental cost-effectiveness, and may consider alternative compliance 
mechanisms. 

 

Emission Reductions  
This control measure will result in approximately 0.33 tons per day NOx emission reductions. A NOx 
concentration limit of 9 ppmv at 3 percent oxygen on a dry basis for digester gas boilers will result in 
approximately 0.004 tons per day NOx emission reductions. A NOx concentration limit of 12.5 ppmv at 15 
percent oxygen on a dry basis for turbines with rated output ≥ 0.3 MW with post- combustion control and 
firing ≥ 75 percent landfill gas will result in approximately 0.16 tons per day NOx emission reductions. A 
NOx concentration limit of 5 ppmv at 15 percent oxygen on a dry basis for turbines rated ≥ 0.3 MW and 

firing 60 percent digester gas or more will result in approximately 0.17 tons per day NOx emission 
reductions.   

Rule Compliance and Test Methods  
Compliance with the provisions of this control measure would be based on monitoring, recordkeeping, 
and reporting requirements that have been established in existing source specific rules. Compliance would 
be verified through inspections and other recordkeeping and reporting requirements.  
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Cost Effectiveness 
Turbines with rated output ≥ 0.3 MW with post- combustion control and firing ≥ 75 percent landfill gas 
were installed in 2012; there will be no stranded asset costs by 2037. The cost-effectiveness for digester 
gas boilers assumes a 15-year equipment life; there will be no stranded asset costs by 2037. The cost-
effectiveness for Rule 1179.1 turbines rated output ≥ 0.3 MW is approximately $36,000 per ton of NOx 
reduced and accounts for stranded asset costs for turbines. The cost-effectiveness of L-CMB-08 is 
approximately $2079,000 per ton of NOx reduced. 

Implementing Agency 
The South Coast AQMD has the authority to regulate emissions from stationary sources. 

References 
South Coast AQMD, 2020. Final Staff Report on Proposed Amendments to Rule 1179.1, October 2, 2020. 

South Coast AQMD, 2021. Final Staff Report on Proposed Rule 1150.3, February 5, 2021. 
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L-CMB-09: NOX REDUCTIONS FROM INCINERATORS  
[NOx]  

CONTROL MEASURE SUMMARY 

SOURCE CATEGORY:  INCINERATORS AND OTHER COMBUSTION EQUIPMENT  

CONTROL METHODS:  SELECTIVE CATALYTIC REDUCTION AND ULTRA-LOW NOX BURNERS 

EMISSIONS (TONS/DAY):   

ANNUAL AVERAGE 2018 2031 2032 2037 

NOX INVENTORY 0.981.11 1.011.13 1.021.13 1.191.15 

NOX REDUCTION - - - 0.890.86 

NOX REMAINING - - - 0.300.29 

SUMMER PLANNING  2018 2031 2032 2037 

NOX INVENTORY 0.951.16 0.991.18 0.961.18 1.001.20 

NOX REDUCTION - - - 0.750.90 

NOX REMAINING - - - 0.250.30 

CONTROL COST:   $2,500 PER TON OF NOX REDUCED DCF METHOD: $900/TON OF NOX REDUCED. 
MODIFIED LCF METHOD: $1,500/TON OF NOX REDUCED 

IMPLEMENTING AGENCY:  SOUTH COAST AQMD 

 

Description of Source Category 
Control measure L-CMB-09 seeks emission reductions of NOx by replacement or retrofits with zero 
emission and low NOx emission technologies on incinerators and other combustion equipment associated 
with incinerators. Incinerators are used to burn waste material at high temperatures until reduced to ash. 

Background 
The South Coast AQMD has adopted a series of rules to promote clean, lower emission technologies, while 
encouraging economic growth and providing compliance flexibility. For existing sources, replacing older 
higher-emitting equipment with zero emitting equipment can apply to a single source or an entire facility. 
The manufacturing and deployment of zero emission and low NOx emission technologies will help reduce 
criteria pollutant emissions in the region, accelerate removal of higher-emitting equipment that can 
otherwise last for many decades, and advance economic development and job opportunities in the region. 
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Regulatory History 
Incinerators are regulated by Rule 476 – Steam Generating Equipment last amended in 1976. Rule 476 
limits NOx emissions to 225 parts per million by volume (ppmv) NOx corrected to three percent oxygen. 

Proposed Method of Control 
Burner technologies such as low NOx burner systems (LNB) or ultra-low NOx burner systems (ULNB) are 
combustion control technologies utilized to lower NOx emissions. A variety of factors impact the NOx 
emissions with LNB or ULNB, such as burner orientation and arrangement, firebox size, heater type (force 
or natural draft), and fuel type. Dependent on the burner configuration and operation, additional 
combustion controls are used to reduce NOx emissions, such as fuel and air premix, staged fuel, staged 
air, and flue gas recirculation. Other zero emission and low NOx emission technologies including 
electrification, next generation ultra-low NOx burners, or non-fossil fuel energy sources, may feasible. 
During rule development, staff will consider technical feasibility, identify industry-specific affordability 
issues, cost-effectiveness and incremental cost-effectiveness, and may consider alternative compliance 
mechanisms. 

Emission Reductions  
Replacing or retrofitting incinerators and associated combustion equipment with low NOx burners is 
estimated to result in approximately 0.890.90 tons per day of NOx reduced.  

Rule Compliance and Test Methods  
Source test methods vary depending on the type of source and quality of emissions (e.g., criteria pollutant 
and toxic emissions). Source test methods may include, but are not limited to South Coast AQMD Methods 
5.1, 25.1 25.3, 100.1, 207.1 or other South Coast AQMD-approved test methods.    

Cost Effectiveness 
The overall average cost-effectiveness for this control measure is $2,500900 per ton of NOx reduced. 

Implementing Agency 
The South Coast AQMD has the authority to regulate emissions from stationary sources. 

References 
South Coast AQMD, 1978. Rule 476 – Steam Generating Equipment 
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L-CMB-10: NOX REDUCTIONS FROM MISCELLANEOUS PERMITTED EQUIPMENT 
[NOx] 

 

 

Description of Source Category 
Background  

Control measure L-CMB-10 seeks 80 percent NOx emission reductions from NOx Reductions from 
Miscellaneous Permitted Equipment. Miscellaneous permitted equipment is regulated under Rule 1147 – 
NOx Reductions from Miscellaneous Sources with NOx limits of between 30 to 60 ppm depending on 
equipment category. Rule 1147 NOx emission limits are corrected to 3 percent O2 dry basis and does not 
apply to equipment with rated heat input of less than 325,000 British thermal units per hour (Btu/hr). L-

CONTROL MEASURE SUMMARY 

SOURCE CATEGORY: NOX REDUCTIONS FROM MISCELLANEOUS PERMITTED EQUIPMENT 
CONTROL METHODS: ULTRA-LOW NOX BURNERS (ULNB), LOW NOX BURNERS (LNB), SELECTIVE 

CATALYTIC REDUCTION (SCR), AND TRANSITION TO ZERO EMISSION 
EMISSIONS (TONS/DAY):  

ANNUAL AVERAGE 2018 2031 2032 2037 

NOX INVENTORY 2.021.64 1.451.09 1.451.09 1.451.09 

NOX REDUCTION - - - 1.160.87 

NOX REMAINING - - - 0.290.22 

SUMMER PLANNING 2018 2031 2032 2037 

NOX INVENTORY 2.021.76 1.451.27 1.451.27 1.451.27 

NOX REDUCTION - - - 1.161.01 

NOX REMAINING - - - 0.290.25 

CONTROL COST:  DCF METHOD : $28,700 5,600 to $49,000 PER TON OF NOX REDUCED.    
MODIFIED LCF METHOD: $84,800/PER TON OF NOX REDUCED. 

INCENTIVE COST: NA 

IMPLEMENTING AGENCY: SOUTH COAST AQMD 
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CMB-10 seeks further NOx emission reductions from these sources with ULNB, LNB, SCR systems, and 
zero emission technologies. 

Regulatory History 
Rule 1147 establishes NOx limits for a wide variety of miscellaneous combustion sources at non-Regional 
Clean Air Incentives Market (non-RECLAIM) facilities. Rule 1147 applies to ovens, dryers, dehydrators, 
heaters, kilns, calciners, furnaces, crematories, incinerators, heated pots, cookers, roasters, fryers, closed 
and open heated tanks and evaporators, distillation units, afterburners, degassing units, vapor 
incinerators, catalytic or thermal oxidizers, soil and water remediation units and other combustion 
equipment with NOx emissions that require a South Coast AQMD permit and are not specifically required 
to comply with a NOx emission limit designated by other South Coast AQMD Regulation XI rules. The 
regulatory history is as follows: 

December 2008 - Rule 1147 was adopted. 

September 2011 – In this amendment Rule 1147 in delayed compliance dates as well as provided 
alternative compliance pathways and reduced testing requirements for impacted equipment. This rule 
amendment also required staff to conduct a technology assessment for small combustion sources 
impacted by the rule. 

February 2017 - Staff conducted a technology assessment focused on low-use equipment emitting less 
than one-pound NOx per day. The completed Technology Assessment was reviewed by an independent 
third-party consultant as well as the Rule 1147 Task Force. 

July 2017 - Rule 1147 was amended to reflect findings and recommendations from the Technology 
Assessment conducted in February 2017. This amendment provided additional compliance flexibility by 
including an exemption for equipment with heat input ratings of less than 325,000 Btu/hr. The 
amendment also removed the in-use requirement for low-use equipment, modified emission limits for 
various equipment categories in line with findings from the February 2017 Technology Assessment, and 
provided additional compliance options for impacted equipment.  

Under Rule 1147, applicable equipment subject to 1147 with total heat input greater than or equal to 
325,000 Btu/hr must meet Rule 1147 NOx limit depending on equipment category and process 
temperature as shown in Table L-CMB-10-A - NOx Emission Limit for Unit Heat Ratings ≥ 325,000 Btu/hr. 
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TABLE L-CMB-10-A  
NOx Emission Limit for Unit Heat Ratings ≥ 325,000 Btu/hr 

 

All in-use equipment subject to Rule 1147 with total heat input greater than 325,000 Btu/hr and emitting 
one pound or more of NOx per day must demonstrate compliance with Rule 1147 limits according to the 
schedule outlined below in Table L-CMB-02-B – Rule 1147 Compliance Schedule.   
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TABLE L-CMB-10-B 
Rule 1147 Compliance Schedule (≥1 pound per day of NOx) 

 
As of July 1, 2022, it is expected that the majority of non-RECLAIM equipment with daily NOx emissions 
greater than or equal to one pound subject to Rule 1147 would have implemented the NOx emission limits 
of Table L-CMB-10-B.  

RECLAIM Program 

The RECLAIM program, which is under Regulation XX, is a market-based emissions trading program 
designed to reduce NOx and Sulfur Oxides (SOx) emissions. The intent of RECLAIM was to reduce NOx and 
SOx emissions through a market-based approach for facilities with NOx or SOx emissions greater than or 
equal to four tons per year. The program replaced a series of existing and future command-and-control 
rules and was designed to provide facilities with compliance flexibility. RECLAIM was designed to achieve 
emission reductions in aggregate equivalent to what would occur under a command-and-control 
regulatory approach. When the NOx RECLAIM program was adopted, facilities were issued an annual 
allocation of RECLAIM Trading Credits (RTCs), which declined annually from 1993 until 2003 and remained 
constant after 2003. At the end of each compliance year, facilities in the RECLAIM program must hold 



Draft Final 2022 AQMP  CM # L-CMB-10 

IV-A-132 

RTCs that are equal to or greater than the facility’s actual emissions. Facilities have the option to purchase 
RTCs, reduce throughput, implement process modifications, or install pollution controls to reduce 
emissions. RECLAIM is designed to achieve Best Achievable Retrofit Control Technology (BARCT) in the 
aggregate.  

Pursuant to Health and Safety Code Section 40440 and 39616, the South Coast AQMD is required to 
periodically assess the advancement in control technologies that are representative of BARCT to ensure 
that RECLAIM facilities achieve the same emission reductions that would have occurred under a 
command-and-control approach. Over the course of RECLAIM, there have been two BARCT reassessments 
for NOx in 2005 and 2015. The 2005 NOx shave target was 7.7 tons per day from 2007 to 2011 and the 
2015 NOx shave was 12 tons per day from 2016 to 2022.  

Sunsetting RECLAIM  

During the adoption of the 2016 AQMP, the Governing Board approved a resolution that directed staff to 
“modify the 2016 AQMP control measure CMB-05 to achieve five tons per day of NOx emission as soon 
as feasible, and no later than 2025, and to transition the RECLAIM program to a command-and-control 
regulatory structure requiring BARCT level controls as soon as practicable.” Furthermore, on July 26, 2017, 
California State Assembly Bill 617 – Nonvehicular Air Pollution: Criteria Air Pollutants and Toxic Air 
Contaminants (AB 617) was approved by the Governor, which addresses nonvehicular air pollution 
(criteria pollutants and toxic air contaminants). RECLAIM facilities that are in the cap-and-trade program 
are subject to the requirements of AB 617. Requirements include an expedited schedule for implementing 
BARCT for cap-and-trade facilities and a requirement for the air districts throughout California to adopt 
an expedited BARCT schedule by January 1, 2019, and to implement BARCT no later than December 31, 
2023, by assigning the highest priority to those permitted units that have not modified emissions related 
permit conditions for the greatest period.  

Proposed Amended Rule 1147 

Proposed Amended Rule 1147 – NOx Reductions from Miscellaneous Sources (PAR 1147) wasis scheduled 
to be amended on April 1, 2022, and will facilitate the transition of facilities with applicable equipment to 
a command-and-control regulatory structure and partially implement Control Measure CMB-05 of the 
2016 AQMP. The provisions of PAR 1147 are applicable to NOx emitting combustion equipment at 
approximately 3,000 facilities which include 85 RECLAIM facilities. PAR 1147 establishes tightened NOx 
concentration limit for 13 equipment categories and is projected to reduce approximately 1.59 tons of 
NOx per day by full implementation date of July 1, 2057.  

Proposed Method of Control  
Control measure L-CMB-10 seeks NOx emission reductions from miscellaneous permitted equipment 
greater than or equal to 325,000 Btu/hr located and will focus on: 

Ultra-Low NOx Burners; 
Low NOx Burners; 
Selective Catalytic Reduction (SCR); and 
Transition to Zero Emission Technology. 
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NOx Control technologies used for miscellaneous combustion applications focus on combustion control, 
which refers to reducing NOx at the point of formation by reducing the peak flame temperature utilizing 
various techniques. NOx control technologies such as ultra-low NOx burners and low- NOx burners have 
been in use for more than 30 years, but the technology continues to evolve and improve resulting in 
significant advancements in performance and NOx reduction efficiencies. 

Ultra-Low NOx Burners (ULNB) 

During the development of PAR 1147, NOx emissions observed from equipment source tests show NOx 
emissions of between 20 to 60 ppm depending on application; however, burner technologies observed 
from the development of Rule 1109.1 - Emissions of Oxides of Nitrogen from Petroleum Refineries and 
Related Operations (Rule 1109.1) observed next generation burner technologies capable of lower NOx 
emission potential. During the development of Rule 1109.1, the South Coast AQMD assessed burner 
technologies that were in the development stages that are considered emerging technologies. Emerging 
technologies have limited real-world installations but show promise of further commercialization and 
future installations. The next generation of ULNBs have a high potential for a wide range of applications 
in different types of processes.  

Conventional ULNB typically operate between 20 to 60 ppmv when retrofitted into processes subject to 
Rule 1147. During rule development there may be encountered such challenges as flame dimension and 
space availability. Next generation ULNB such as ClearSignTM and SolexTM by John Zink Hamworthy can 
potentially alleviate some of these potential challenges and achieve a lower NOx concentration than 
conventional burners.  

ClearSignTM  
The ClearSignTM technology utilizes a porous ceramic surface where combustion is sustained. The 
combustion occurs inside the pores of the ceramic tile, resulting in reduced flame height and improved 
heat radiation. In addition, the fuel, air, and entrained flue gas are premixed prior to combustion at the 
ceramic surface resulting in lower flame temperatures and reaction times which reduce thermal NOx 
formation.  

SOLEXTM burner technology  
The SOLEXTM burner technology promises to achieve 5 ppmv or less regardless of fuel composition. To 
achieve the performance, the SOLEXTM burners requires advanced combustion control scheme along with 
a forced and induced draft fan. SOLEXTM burners can be retrofitted in up-fired, down-fired, and horizontally 
fired configurations. 

The design of both burners also allows for a direct replacement within the existing burner footprint and 
address many of the short comings of conventional ULNB design and safety concerns associated with 
retrofit applications. Both burner technologies also offer the same level of reduction as selective catalytic 
reduction (SCR) systems for potentially much lower costs; however, these burner technologies are also 
being installed at heavy industrial processes such as refinery operations which are generally larger than 
the equipment currently regulated under Rule 1147. It is unknown at this time whether the technologies 
can be scaled to smaller processes seen in Rule 1147. 
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Zero Emission Technologies 

This alternative would seek ways to require electrification of some combustion operations currently fired 
with gaseous or liquid fuel. NOx emission reduction can be achieved through electrification of various 
heat transfer equipment such as ovens, autoclaves, kilns, process heaters, or dryers. There are already 
instances of electric heat transfer equipment such as ovens and autoclaves operating within the South 
Coast AQMD. Much like their gas-fired counterparts, electric ovens and autoclaves are designed and 
engineered for site specific requirements. A fired process heater often has a relatively low thermal 
efficiency because of loss with the flue gases, especially in those without any preheater to cool the stack 
gases and recover the heat. Electric heaters also have potential for higher temperature applications such 
as kilns or tunnel kilns. A properly designed electric heating process with proper insulation can also 
achieve much higher efficiencies. Electrical radiant furnaces can be designed in a similar arrangement 
which consist of a heating coil to contain the process fluid being heated surrounded by radiant electric 
heating elements that can achieve temperatures up to 2,300 °F. This alternative needs to consider the 
load on existing electrical infrastructure if large quantities of combustion equipment are replaced with 
electrified versions.  

Emission Reductions 
Emission reductions for this control measure are estimated to be approximately 1.161.01 tons per day by 
2037 utilizing ULNBs and LNBs. NOx reductions can also be achieved with applications of SCR and 
electrification. Proposed Amended Rule 1147 seeks to reduce emissions of permitted miscellaneous 
combustion sources by 15 percent before 2025 with total reductions of 45 percent by full implementation 
in 2057. Staff anticipates rule development to be initiated between 2027 to 2030 to achieve emission 
reductions by 2037 by assessing the progress of SCR and zero emission technologies. During rule 
development, staff will consider technical feasibility, identify industry-specific affordability issues, cost-
effectiveness and incremental cost-effectiveness, and may consider alternative compliance mechanisms. 

Rule Compliance and Test Methods 
South Coast AQMD Method 100.1  

Cost Effectiveness 
The overall average cost-effectiveness for this control measure is $28,700 per ton of NOx reduced. Cost-
effectiveness for this control measure can be considered similar to the cost-effectiveness for Proposed 
Amended Rule 1147 in 2021 where the range of cost-effectiveness is dependent on the equipment class 
and category. PAR 1147 estimated cost-effectiveness to be between $5,600 to $49,000 per ton of NOx 
reduced. Some equipment with no changes to existing limits are determined to have no additional cost to 
comply; however, depending on the equipment category and associated technology assessment the cost 
could potentially increase or decrease. 



Draft Final 2022 AQMP  CM # L-CMB-10 

IV-A-135 

Implementing Agency  
The South Coast AQMD has the authority to regulate emissions from these stationary sources. 

References 
South Coast Air Quality Management District. (2017). Final Staff Report Proposed Rule 1147 – NOx 
Reductions from Miscellaneous Sources. South Coast Air Quality Management District. June 2017. 

South Coast Air Quality Management District. (2017). Final 2016 Air Quality Management Plan. South 
Coast Air Quality Management District. March 2017. 
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ECC-01: CO-BENEFITS FROM EXISTING AND FUTURE GREENHOUSE GAS 
PROGRAMS, POLICIES, AND INCENTIVES 

[NOx]  

CONTROL MEASURE SUMMARY 

SOURCE CATEGORY:  GHG PROGRAMS, POLICIES AND INCENTIVES 

CONTROL METHODS:  REDUCTIONS FROM PROGRAMS THAT REDUCE GHGS ALSO REDUCE 
CRITERIA POLLUTANTS 

EMISSIONS (TONS/DAY):   

ANNUAL AVERAGE 2018 2031 2032 2037 

NOX INVENTORY N/A N/A N/A N/A 

NOX REDUCTION  TBD TBD TBD 

NOX REMAINING  TBD TBD TBD 

SUMMER PLANNING  2018 2031 2032 2037 

NOX INVENTORY N/A N/A N/A N/A 

NOX REDUCTION  TBD TBD TBD 

NOX REMAINING  TBD TBD TBD 

CONTROL COST:  N/A  

INCENTIVE COST: N/A  

IMPLEMENTING AGENCY: VARIOUS AGENCIES 

 

Description of Source Category  
Sources of greenhouse gases (GHG) are typically also emission sources of criteria pollutants. Federal, 
State, and local mandates and programs to reduce GHG emissions provide co-benefits of criteria pollutant 
reductions. This control measure targets to capture the co-benefits from existing and future GHG 
programs, policies, and incentives. 

Background  
The State of California has a successful history of fighting climate change and reducing GHG emissions. 
Significant efforts are currently being undertaken and planned to further reduce GHGs under the State’s 
2030, 2045, and 2050 targets. To help achieve GHG reductions, many different regulations, market 
mechanisms, and incentive programs are being implemented in California.  As these GHG reduction efforts 
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are undertaken across all sectors, the co-benefit reductions of criteria pollutants will be accounted for 
under this control measure. 

Regulatory History  
The State of California adopted the Global Warming Solutions Act of 2006 (AB 32) to develop regulations 
and programs that reduce California’s GHG emissions 20 percent below 1990 levels by 2020, along with 
authorizing a Cap and Trade program. Under the Cap and Trade program, an emissions limit is placed on 
the largest stationary sources of GHGs, fuel providers, and imports of electricity. The emissions cap on 
these sources is lowered over time and entities under the cap may choose to reduce their emissions or 
purchase allowances from the market to cover their emissions. Under AB 32, CARB must develop a Scoping 
Plan every five years that describes the approach to meeting the State’s GHG reduction targets. Since the 
adoption of AB 32 several regulations and programs have been implemented along with executive orders 
to reduce GHG levels in California 80 percent below 1990 levels by 2050 and a midterm target of 40 
percent by 2030. California has also successfully reduced GHG emissions from the electricity generating 
facilities. Prior to the adoption of AB 32, California established a 20 percent renewable portfolio standard 
(RPS) mandate for investor-owned utilities in 2010. The RPS mandate was then expanded in 2011 to 
include municipal owned utilities along with establishing a new mandate of 33 percent by 2020. The three 
large investor-owned utilities and the majority of municipal owned utilities either met or surpassed the 
2020 annual RPS target of 33 percent in 2020.29 In 2015, as part of SB 350, the RPS mandate was expanded 
to be 50 percent by 2030 along with increasing efficiency of existing buildings (see ECC-02 for more details 
on energy efficiency measures).  

In the last few years, California Legislature passed a suite of bills that seek to continue to reduce 
greenhouse gas emissions from various sectors including electricity generation as well as residential and 
commercial buildings. In 2018, California passed SB 100 (California Renewables Portfolio Standard 
Program: Emissions of Greenhouse Gases), which sets new standards to California’s renewable portfolio 
by requiring the State to use 50 percent renewable electricity by 2026, 60 percent renewable electricity 
by 2030, and 100 percent carbon-free electricity by 2045. In addition, two new laws directed towards the 
State’s building sector, AB 3232 (Zero-emissions Buildings and Sources of Heat Energy) and SB 1477 (Low-
emissions Buildings and Sources of Heat Energy), were signed in 2018. AB 3232 requires the California 
Energy Commission (CEC) to assess, by January 1, 2021, the potential for reducing GHG emissions from 
California’s residential and commercial buildings to 40 percent below 1990 levels by 2030. The 
assessment30 identified key options and policies for increasing heating efficiency while reducing carbon 
emissions from the State’s commercial and residential buildings. SB 1477 helps promote and implement 
clean heating technology in the State by providing $50 million per year through 2023 to encourage 
market-based development and adoption of low-emission, clean heating technologies for buildings. As 
part of the implementation of SB 1477, the CPUC created the Technology and Equipment for Clean Heating 
(TECH) Program and the Building Initiative for Low Emissions Development (BUILD) Program. The two 
programs are designed to provide incentives to reduce carbon emissions in buildings. In 2018, Governor 

 
29  https://www.cpuc.ca.gov/-/media/cpuc-website/industries-and-topics/documents/energy/rps/cpuc-2021-rps-
annual-report-to-legislature.pdf.  
30 https://www.energy.ca.gov/data-reports/reports/building-decarbonization-assessment. 

https://www.cpuc.ca.gov/-/media/cpuc-website/industries-and-topics/documents/energy/rps/cpuc-2021-rps-annual-report-to-legislature.pdf
https://www.cpuc.ca.gov/-/media/cpuc-website/industries-and-topics/documents/energy/rps/cpuc-2021-rps-annual-report-to-legislature.pdf
https://www.energy.ca.gov/data-reports/reports/building-decarbonization-assessment
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Brown also signed Executive Order B-55-18, committing California to total, economy-wide carbon 
neutrality by 2045.  

At the federal level, the U.S. EPA is establishing regulations to limit the emissions of GHGs from stationary 
and transportation sources. Recently, federal targets have been established to achieve a 50-52 percent 
reduction from 2005 levels in economy-wide GHGs by 2030, create a carbon pollution-free power sector 
by 2035, and net zero emissions economy-wide by 2050.  

Proposed Method of Control  
GHG reductions being implemented through federal, State, and local programs are being implemented 
across multiple energy sectors and are generally mandated by law. The GHG emission reductions are being 
implemented through several mechanisms such as market programs, renewable energy targets, incentive 
and rebate programs, and promoting implementation and development of new technologies.  

Within California, market mechanisms such as the Cap and Trade program provide GHG emissions 
monitoring, emissions caps, and emissions trading for required entities. Revenues generated from the Cap 
and Trade program are mandated to be further invested in GHG reductions. Other programs such as the 
Renewable Portfolio Standards require the procurement of renewable power onto the electrical grid. 
While many regulations are already in place, more regulations will likely be implemented at the State and 
federal levels along with new mechanisms for GHG emission reductions. Overall, California sets ambitious 
goals to promote clean technologies and reduce GHG emissions across all sectors. These State climate 
policies will result in NOx reduction co-benefits in the mid to long term time frame.  

Under this control measure, the criteria pollutant co-benefits associated with GHG reductions will be 
quantified and accounted for towards attainment of federal ozone standards. Existing and future 
incentives, programs, and partnerships will be evaluated for reduction of emissions of both GHGs and 
criteria pollutants.  The South Coast AQMD will also work closely with other agencies and stakeholders to 
focus GHG reduction programs within the South Coast Basin to maximize emission reductions across all 
pollutants. During rule development, staff will consider technical feasibility, identify industry-specific 
affordability issues, cost-effectiveness and incremental cost-effectiveness, and may consider alternative 
compliance mechanisms. 

Emission Reductions  
TBD. 

Rule Compliance and Test Methods  
Performance of GHG reductions and criteria pollutant co-benefits will be measured through the relevant 
agencies’ enforcement of GHG requirements as well as the South Coast AQMD and State agencies 
emission inventories along with reductions achieved through specific programs. 
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Cost Effectiveness 
Because this control measure relies on other programs, no additional costs other than relatively minor 
administrative costs are anticipated as a direct result of this control measure. 

Implementing Agency 
The South Coast AQMD has the authority to regulate emissions from stationary sources and will work with 
other regulatory agencies, businesses, and other stakeholders in implementation and program 
enhancements for the both the transportation and stationary sectors.   

References  
California’s 2030 Climate Commitment: Double Energy Savings in Existing Buildings & Develop Cleaner 
Heating Fuels by 2030: http://www.arb.ca.gov/html/fact_sheets/2030_energyefficiency.pdf  

U.S. EPA, “Roadmap for Incorporating Energy Efficiency/Renewable Energy Policies into State and Tribal 
Implementation Plans,” 2012. 

 SB350 Clean Energy and Pollution Reduction Act of 2015: 
http://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160SB350 

California’s Existing Buildings Energy Efficiency Action Plan: http://www.energy.ca.gov/ab758/ 

2015 Draft Integrated Energy Policy Report (CEC-100-2015-001-CMD): 
http://www.energy.ca.gov/2015_energypolicy/ 

2015-2025 California Energy Demand Updated Forecast (CEC-200-2014-009-CMF):   
http://www.energy.ca.gov/2014publications/CEC-200-2014-009/CEC-200-2014-009-CMF.pdf 

 

http://www.arb.ca.gov/html/fact_sheets/2030_energyefficiency.pdf
http://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160SB350
http://www.energy.ca.gov/ab758/
http://www.energy.ca.gov/2014publications/CEC-200-2014-009/CEC-200-2014-009-CMF.pdf
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ECC-02: CO-BENEFITS FROM EXISTING AND FUTURE RESIDENTIAL AND 
COMMERCIAL BUILDING ENERGY EFFICIENCY MEASURES 

[NOx, VOCs]  

CONTROL MEASURE SUMMARY 

SOURCE CATEGORY:  EXISTING RESIDENTIAL AND COMMERCIAL POWER AND FUEL USE 

CONTROL METHODS:  REDUCED ENERGY USE 

EMISSIONS (TONS/DAY):   

ANNUAL AVERAGE 2018 2031 2032 2037 

NOX INVENTORY 33.4632.3 28.0427.1 27.6526.7 26.2225.3 

NOX REDUCTION  TBD TBD TBD 

NOX REMAINING  TBD TBD TBD 

SUMMER PLANNING  2018 2031 2032 2037 

NOX INVENTORY 24.5122.8 22.2521.0 22.1220.8 21.5520.3 

NOX REDUCTION  TBD TBD TBD 

NOX REMAINING  TBD TBD TBD 

ANNUAL AVERAGE 2018 2031 2032 2037 

VOC INVENTORY 4.453.9 4.583.9 4.593.9 4.623.9 

VOC REDUCTION  TBD TBD TBD 

VOC REMAINING  TBD TBD TBD 

SUMMER PLANNING  2018 2031 2032 2037 

VOC INVENTORY 4.013.4 4.183.5 4.193.5 4.233.6 

VOC REDUCTION  TBD TBD TBD 

VOC REMAINING  TBD TBD TBD 

CONTROL COST:  N/A  

INCENTIVE COST: N/A  

IMPLEMENTING AGENCY: VARIOUS AGENCIES 
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Description of Source Category  
Energy consumption in existing residential and commercial buildings results in direct and indirect 
emissions of criteria pollutants, toxics, and greenhouse gases. Direct emissions result from combustion of 
fuels such as natural gas, propane, and wood.  Indirect emissions are a result of energy use requiring 
electricity production from power sources, many of which burn fossil fuels. Improvements in residential 
weatherization and other efficiency measures provide emission reductions through reduced energy use 
for heating, cooling, lighting, cooking, and other needs.   

Background  
In 1978, California adopted the of the California Code of Regulations building energy standards. The 
building energy standards adopted within Title 24 have been routinely made stronger since that time. The 
strengthening of Title 24 standards along with new building materials and more efficient appliances has 
resulted in newly constructed residences and commercial buildings being more efficient than previous 
constructions.  

In addition to the Title 24 building energy standards, there are multiple programs that provide incentives, 
rebates, and loans for efficiency projects on residential and commercial structures. These assistance 
programs are largely administered through servicing utilities for the property and are voluntary. Despite 
the availability of multiple assistance programs and the many benefits from undertaking energy savings 
measures, there remain many barriers to overcome.  One of the challenges is increasing energy efficiency 
within rental and leased properties where tenants are often responsible for utility costs. Within the Basin 
it is estimated that 48 percent of the residential properties are occupied by tenants. Other barriers to 
undertaking these projects are identifying the most worthwhile and cost-effective projects, finding suited 
contractors, and capital to fund the projects. 

In California and the Basin there is significant potential to achieve large energy reductions from retrofitting 
existing buildings. Within the Basin, about 60 percent of the residential structures were constructed 
before 1979 when the California Title 24 building energy standard was first implemented. Additionally, 
energy efficiency measures provide cumulative benefits when implemented. Increased deployment and 
accelerating the rate of implementation of existing programs provides benefits in reduced energy costs, 
energy infrastructure needs, and emissions of greenhouse gases, toxics, and criteria pollutants. To further 
realize these benefits the State of California passed the Clean Energy Pollution Reduction Act of 2015 (SB 
350) that sets a path to double the energy efficiency savings for electricity and natural gas use by retail 
customers and increase renewable energy sources from 33 to 50 percent by 2030. The bill establishes a 
legal mandate by requiring the State Energy Resources Conservation and Development Commission 
(California Energy Commission or CEC) to establish annual targets for statewide energy efficiency savings 
and demand reduction that will achieve a cumulative doubling of statewide energy efficiency savings in 
electricity and natural gas final end uses of retail customers by January 1, 2030. The bill would require the 
Public Utilities Commission to establish efficiency targets for electrical and gas corporations consistent 
with this goal. The bill would also require local publicly owned electric utilities to establish annual targets 
for energy efficiency savings and demand reduction consistent with this goal. 
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Regulatory History 
The U.S. EPA has recognized the importance of efficiency and renewable energy efforts in reducing 
emissions. In July 2012, the U.S. EPA released the Roadmap for Incorporating Energy Efficiency/Renewable 
Energy Policies into State and Tribal Implementation Plans. Under the guidance of this document, the 
emissions benefits not yet accounted for within the baseline inventory from efficiency measures set into 
action can be accounted for within State Implementation Plans as control measures. Emission reductions 
from efficiency efforts of SB 350 are reflected in the 2020 California Gas Report 31  and the baseline 
inventory for 2022 AQMP. Meanwhile, significant efforts are currently being undertaken and planned to 
further reduce GHGs under the State’s 2030, 2045, and 2050 targets. In the last few years, California 
Legislature passed a suite of bills that seek to reduce greenhouse gas emissions from various sectors 
including electricity generation as well as residential and commercial buildings. In 2018, California passed 
SB 100 (California Renewables Portfolio Standard Program: Emissions of Greenhouse Gases), which sets 
new standards to California’s renewable portfolio by requiring the State to use 50 percent renewable 
electricity by 2026, 60 percent renewable electricity by 2030, and 100 percent carbon-free electricity by 
2045. In addition, two new laws directed towards the State’s building sector, AB 3232 (Zero-emissions 
Buildings and Sources of Heat Energy) and SB 1477 (Low-emissions Buildings and Sources of Heat Energy), 
were signed in 2018. AB 3232 requires the California Energy Commission (CEC) to assess, by January 1, 
2021, the potential for reducing GHG emissions from California’s residential and commercial buildings to 
40 percent below 1990 levels by 2030.32 The assessment identified key options and policies for increasing 
heating efficiency while reducing carbon emissions from the State’s commercial and residential buildings. 
SB 1477 helps promote and implement clean heating technology in the State by providing $50 million per 
year through 2023 to encourage market-based development and adoption of low-emission, clean heating 
technologies for buildings. In 2018, Governor Brown also signed Executive Order B-55-18, committing 
California to total, economy-wide carbon neutrality by 2045.  

Overall, California sets ambitious goals to promote clean technologies and decrease energy use in 
California’s existing and new building stock. Reducing, managing, and changing the way energy is used in 
the commercial and residential sectors can provide additional emission reductions, reduce energy costs, 
and provide multiple environmental benefits. These State climate policies will result in NOx reduction co-
benefits in the mid to long term time frame.   

Proposed Method of Control  
The South Coast AQMD has worked with the local utilities and contractors to implement weatherization 
programs within the Environmental Justice Communities of Coachella Valley, Boyle Heights, San 
Bernardino and San Fernando Valley areas. South Coast AQMD staff will work with agencies, utilities, and 

 
31 2020 California Gas Report. https://www.socalgas.com/sites/default/files/2020-
10/2020_California_Gas_Report_Joint_Utility_Biennial_Comprehensive_Filing.pdf 
 
32 California Building Decarbonization Assessment- Final Commission Report. 
https://efiling.energy.ca.gov/GetDocument.aspx?tn=239311&DocumentContentId=72767 
 

https://www.socalgas.com/sites/default/files/2020-10/2020_California_Gas_Report_Joint_Utility_Biennial_Comprehensive_Filing.pdf
https://www.socalgas.com/sites/default/files/2020-10/2020_California_Gas_Report_Joint_Utility_Biennial_Comprehensive_Filing.pdf
https://efiling.energy.ca.gov/GetDocument.aspx?tn=239311&DocumentContentId=72767
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other stakeholders to further implement weatherization and other measures that provide energy savings 
along with emission reductions within the Basin.   

Co-benefits from other existing and future residential and commercial building energy efficiency 
measures, such as Title 24 building energy standards, and incentive programs such as the Building 
Initiative for Low-Emissions Development (BUILD) Program will be monitored, and the energy savings and 
criteria pollutant emission benefits will be quantified. During rule development, staff will consider 
technical feasibility, identify industry-specific affordability issues, cost-effectiveness and incremental cost-
effectiveness, and may consider alternative compliance mechanisms. 

Emission Reductions  
Weatherization and other efficiency measures are typically permanent measures that provide cumulative 
benefits. The existing energy efficiency programs are having impacts on emission reductions, such as 
implementation of SB 350, are generally taken into account within the baseline emissions inventory. Any 
future federal, State or local programs that significantly enhances the State’s renewable energy and 
efficiency targets will result in co-benefits of NOx/VOC reductions. The emission benefits from other 
existing and future energy efficiency measures would result in less fuel use such as natural gas usage. The 
South Coast AQMD will continue to evaluate opportunities for additional feasible NOx reductions in 
existing and new residential and commercial buildings through regulatory or incentive-based programs, 
and an evaluation of the benefits of these existing and emerging energy programs not reflected in the 
baseline inventory will be evaluated and quantified.   

Rule Compliance and Test Methods  
N/A 

Cost Effectiveness 
No additional costs are anticipated beyond those that would otherwise be allocated to reduce GHG 
emissions through State programs. This measure seeks merely to quantify criteria pollutant reductions 
from these GHG programs. Furthermore, weatherization and efficiency measures, when appropriately 
applied, can realize short payback periods from reduced energy costs (two–seven years).   

Implementing Agency 
The South Coast AQMD has the authority to regulate emissions from stationary sources and will work with 
other regulatory agencies to help implement this control measure.    

References  
California’s 2030 Climate Commitment: Double Energy Savings in Existing Buildings & Develop Cleaner 
Heating Fuels by 2030: http://www.arb.ca.gov/html/fact_sheets/2030_energyefficiency.pdf  

http://www.arb.ca.gov/html/fact_sheets/2030_energyefficiency.pdf
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U.S. EPA, “Roadmap for Incorporating Energy Efficiency/Renewable Energy Policies into State and Tribal 
Implementation Plans,” 2012. 

 SB350 Clean Energy and Pollution Reduction Act of 2015: 
http://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160SB350 

California’s Existing Buildings Energy Efficiency Action Plan: http://www.energy.ca.gov/ab758/ 

SB100: California Renewables Portfolio Standard Program: Emissions of Greenhouse Gases (2018): 
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201720180SB100 

AB3232: Zero-Emissions Buildings and Sources of Heat Energy 
(2018):https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201720180AB3232  

2020 California Gas Report: https://www.socalgas.com/sites/default/files/2020-
10/2020_California_Gas_Report_Joint_Utility_Biennial_Comprehensive_Filing.pdf  

2021 Draft Integrated Energy Policy Report (CEC-100-2020-001-V3-CMD): 
https://www.energy.ca.gov/data-reports/reports/integrated-energy-policy-report/2021-integrated-
energy-policy-report  

2021-2035 California Energy Demand Updated Forecast:   
https://efiling.energy.ca.gov/GetDocument.aspx?tn=241239  

 

http://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160SB350
http://www.energy.ca.gov/ab758/
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201720180SB100
https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201720180AB3232
https://www.socalgas.com/sites/default/files/2020-10/2020_California_Gas_Report_Joint_Utility_Biennial_Comprehensive_Filing.pdf
https://www.socalgas.com/sites/default/files/2020-10/2020_California_Gas_Report_Joint_Utility_Biennial_Comprehensive_Filing.pdf
https://www.energy.ca.gov/data-reports/reports/integrated-energy-policy-report/2021-integrated-energy-policy-report
https://www.energy.ca.gov/data-reports/reports/integrated-energy-policy-report/2021-integrated-energy-policy-report
https://efiling.energy.ca.gov/GetDocument.aspx?tn=241239
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ECC-03: ADDITIONAL ENHANCEMENTS IN REDUCING EXISTING RESIDENTIAL BUILDING 
ENERGY USE 

[NOx, VOCs]  

CONTROL MEASURE SUMMARY  
SOURCE CATEGORY:    EXISTING RESIDENTIAL POWER AND FUEL USE  
CONTROL METHODS:    REDUCED ENERGY USE BEYOND EXISTING REGULATIONS  
EMISSIONS (TONS/DAY):      
ANNUAL AVERAGE  2018  2031  2032  2037  

NOX INVENTORY  18.3618.96  14.0914.50  14.1613.77  12.6713.02  
NOX REDUCTION    TBD  TBD  TBD  
NOX REMAINING    TBD  TBD  TBD  

SUMMER PLANNING   2018  2031  2032  2037  
NOX INVENTORY  11.1511.49  9.7310.01  9.649.90  9.299.53  
NOX REDUCTION    TBD  TBD  TBD  
NOX REMAINING    TBD  TBD  TBD  

ANNUAL AVERAGE  2018  2031  2032  2037  
VOC INVENTORY  1.211.27  1.181.23  1.181.22  1.171.20  
VOC REDUCTION    TBD  TBD  TBD  
VOC REMAINING    TBD  TBD  TBD  

SUMMER PLANNING   2018  2031  2032  2037  
VOC INVENTORY  0.850.89  0.840.86  0.840.87  0.830.85  
VOC REDUCTION    TBD  TBD  TBD  
VOC REMAINING    TBD  TBD  TBD  

CONTROL COST:   TO BE DETERMINED  
INCENTIVE COST:  TO BE DETERMINED  
IMPLEMENTING AGENCY:  SOUTH COAST AQMD  

 

Description of Source Category  
Energy consumption in residential and commercial buildings results in direct and indirect emissions of 
criteria pollutants, toxics, and greenhouse gases. Direct emissions result from combustion of fuels such as 
natural gas, propane, and wood. Indirect emissions are a result of electricity generation with fossil fuel. 
Efficiency improvements within the residential sector provide emission reductions along with reducing 
energy costs and help alleviate the need for additional energy infrastructure. Efforts in the residential 
sector under this control measure include weatherization, the use of energy efficient appliances and 
addition of solar thermal and solar photovoltaic systems. Co-benefit reductions from existing and future 
energy efficiency programs are accounted for in control measure ECC-02 (Co-benefits from Existing and 
Future Residential and Commercial Building Energy Efficiency Measures).   
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ECC-03 seeks to maximize emission reductions by implementing advanced highly efficient zero emission 
appliance technologies and efficiency measures when cost-effective and feasible, including 
weatherization along with renewable energy sources and low NOx emission technologies, such as 
renewable gas, in all other applications. This measure is designed to reduce end use energy consumption 
and provide emission reductions within existing residences. Implementation will be coordinated with 
utilities and other agencies to leverage and enhance existing programs, and maximize energy savings and 
emission reductions.      

Background  
Improved appliance efficiencies, declining renewable energy prices, weatherization, and other demand-
side energy measures have been shown to reduce the need for new energy infrastructure. The building 
energy standards adopted in California’s Title 24, along with Title 20 appliance efficiency standards, have 
routinely become more efficient. In California, the strengthening of these building energy and appliance 
codes has resulted in newly constructed residences and buildings being more efficient than previous 
construction. Within the Basin, there is extremely high potential to reduce end use residential and 
commercial energy usage. Over 60 percent of the residential structures in Southern California were built 
before 1979 when the California Title 24 building energy standard was first implemented. 

There are multiple programs that provide incentives, rebates, and loans for efficiency projects on 
residential and commercial structures that can assist in going beyond current regulations and enhance 
existing programs. One such opportunity could be targeting increased energy efficiency within rental and 
leased properties (approximately 48 percent in the region) where tenants are often responsible for utility 
costs. In California and the Basin, there is significant potential to achieve large energy reductions from 
retrofitting existing buildings. Additionally, energy efficiency measures provide cumulative long-term 
benefits once implemented.  Accelerating implementation of these measures provides additional benefits 
in reduced energy costs, energy infrastructure needs, and reductions of emissions of greenhouse gases, 
toxics, and criteria pollutants.   

Combustion appliances within residences account for the majority of direct emissions within the 
residential sector.  Appliances are considered durable goods and most appliances last one or two decades 
before needing replacement. The South Coast AQMD has several regulations including Rules 1121, 1146.2, 
and 1111, which establish limits on NOx emissions from combustion sources such as water heaters, pool 
heaters, and furnaces. Other residential combustion sources include cook stoves, and fireplaces. While 
the South Coast AQMD regulations established NOx emission thresholds, there are zero and near-zerolow 
NOx appliances that can provide further emission reductions and energy efficiency co-benefits beyond 
most existing and replacement appliances. This is especially true when appliances are coupled with 
renewable resources such as solar photovoltaic and/or solar thermal systems. Payback periods from these 
actions with small incentives can be as short as 2 to 3 years depending on the cost of the equipment, 
available incentives, efficiency gains, and energy prices.   

Many appliances such as water heaters are now available with energy factors (EF) greater than 0.8 for 
natural gas pilotless storage and EF levels over 2.4 for heat pump storage systems. While these highly 
efficient water heaters have higher upfront costs, savings from efficiency gains often make them attractive 
options. These longer-term benefits from higher efficiency appliances are often not apparent to 
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consumers who generally look at upfront purchase prices. Therefore, the voluntary incentive program will 
encourage the purchase of these higher efficiency appliances in the Basin.  High efficiency pool heaters, 
furnaces, and cook stoves are also available. 

Declining costs in renewable energy and solar thermal heating sources can be coupled with existing 
appliances and/or be implemented with new appliances along with weatherization efforts. In the 
residential sector, solar thermal heating can help offset heating energy needs from water heaters, pool 
heaters, and, in some instances, clothes dryers. Solar thermal energy sources can range from rooftop 
heating systems to pool covers.  

Traditionally, adding solar photovoltaics was done after load reductions occurred through weatherization 
and appliance upgrades. However, rapidly declining costs in solar photovoltaics provides an inexpensive 
technology to add electrical generation that can be coupled with highly efficient appliances, such as heat 
pump furnaces and water heaters, which help reduce electricity costs. A households’ potential for 
improving appliance efficiency and weatherization could be coupled with the evaluation of solar 
opportunities when contractors review residences for solar panel additions. Sizing of the solar panel 
installations could then be adjusted for efficiency gains or increased electrical loads resulting from 
appliance replacements. A similar approach can be taken with solar thermal hot water heaters. 

The increased appliance efficiencies and emission reductions within this measure will be surplus to current 
South Coast AQMD regulations and existing efficiency programs. This measure will be implemented in 
collaboration with State agencies and local utilities to develop incentive efforts. Additionally, other 
technologies and market programs, such as energy storage and smart grid measures like grid connected 
electric water heaters are expected to become less costly and incentivized more widely by utilities. The 
use of appliances as grid resources will be evaluated and considered during the development and 
implementation phases of this measure. Other residential combustion appliances, such as fireplaces, 
furnaces, space heaters, outdoor heaters will also be evaluated for energy efficiency and eligibility for 
potential incentives.    

The R-CMB control measure series primarily focuses on NOx reduction however, all regulations, actions, 
and incentive programs directed at residential appliances will consider both energy efficiency and NOx 
emissions.  Zero emission and high efficiency applications will be prioritized to the extent they are feasible 
and cost-effective at the time of implementation. Lastly, the South Coast AQMD will collaborate with 
utilities, agencies, and other organizations to attract funding and distribute them in coordination with 
similar existing programs.   

Regulatory History 
The U.S. EPA provided a guidance to acknowledge emission benefits from energy efficient measures and 
renewable energy mandates. While such measures are reflected in the baseline emissions, such as 
reduced natural gas consumption due to the requirement of energy efficiency, not all of them may be 
reflected in the baseline emissions due to challenges in quantifying such reductions. In such case, those 
reductions will be quantified to the extent feasible and reflected as benefit from this control measure. 
Emission reductions from efficiency efforts beyond current requirements and the use of smart grid 
technology will primarily be achieved through ambitious incentives and outreach.  
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Proposed Method of Control  
The South Coast AQMD has worked with local utilities and contractors to implement weatherization 
programs within the Environmental Justice Communities of Coachella Valley, Boyle Heights, San 
Bernardino and San Fernando Valley areas, helping to lower the implementation barrier of weatherization 
and smart grid efforts within Environmental Justice Communities. 

South Coast AQMD staff will work with agencies, utilities, and other stakeholders to further implement 
weatherization and other measures that provide energy savings focusing on emission reductions within 
the Basin. South Coast AQMD staff will also assist in developing new tools or improving current tools that 
help effectively implement efficiency measures along with quantifying energy savings, emissions benefits 
along with educating consumers about short payback periods and cost savings opportunities.   

Implementation of smart grid technology and other energy efficiency weatherization programs for 
residential buildings can be incentivized through voluntary public participation. To obtain credit in the SIP 
with emission reductions resulting from implementation, the integrity elements must be satisfied that are 
described in detail in the “Incentives Implementation” section. During rule development, staff will 
consider technical feasibility, identify industry-specific affordability issues, cost-effectiveness and 
incremental cost-effectiveness, and may consider alternative compliance mechanisms. 

Incentives Implementation 
The proposed weatherization, smart grid and efficiency measures would be implemented through 
voluntary incentive programs and resulting emission reductions must satisfy the following Integrity 
Elements criteria for SIP credit to be given for emission reductions. In addition, individual VIPs voluntary 
incentive programs should be developed according to specific guidelines.  

Integrity Elements 

Emission reductions that are projected to be achieved from the voluntary incentive measures must be 
demonstrated to be quantifiable, surplus, enforceable, and permanent. This demonstration must include 
project type(s); project life; applicable incentive program guideline(s), by title, year, chapter(s); and 
analysis of applicable incentive program guideline(s) for consistency with integrity elements. For the 
purposes of this demonstration, the following provides examples of the key elements: 

Quantifiable: Emission reductions are quantitatively measurable and are supported by existing and 
acceptable technical data. The quantification should use well-established, publicly available, and 
approved emission factors and accepted calculation methodology. In developing the quantification 
methodologies, the guidance provided within the EPA Roadmap for Incorporating Energy 
Efficiency/Renewable Energy Policies into State and Tribal Implementation Plans will be followed. There 
must be procedures to evaluate and verify over time the level of emission reductions actually achieved.  

Example (1): A residence is having solar panels installed and has an older gas storage water heater. The 
South Coast AQMD, through outreach and/or partnerships with solar panel installation companies, is 
incentivizing the replacement of older inefficient water heaters. The panel installers while installing panels 
can also provide a quote for a new water heater and/or pool heater, which will be installed if the 
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homeowner agrees. Knowing the make and model of the existing water heater along with the efficiency 
and any emissions of the new high efficiency water heater provides a basis for calculating the reductions. 

Example (2): Within an area, there are existing residences that are in need of weatherization along with 
other efficiency efforts and have rooftops conducive for solar panels and/or solar thermal systems.  
Undertaking this control measure within large residential areas can be quantified before and after 
implementation from aggregated utility data.   

Surplus: Emission reductions must be above and beyond any existing district, State, or federal regulation 
and not included in the baseline inventory. Emission reductions used to meet air quality attainment 
requirements are surplus as long as they are not otherwise relied on in the SIP, SIP-related requirement, 
other State air quality programs adopted but not in the SIP, a consent decree, or federal rules that focus 
on reducing criteria pollutants or their precursors. In the event that a voluntary incentive program’s 
emission reductions are relied on to meet air quality-related program requirements, they are no longer 
surplus. In addition, the emission reductions are available only for the remaining useful life of the 
equipment being replaced (e.g., if the equipment being replaced had a remaining useful life of five years, 
the additional emission reductions from the new equipment are available for SIP purposes under this 
guidance only for five years).   

Enforceable: The South Coast AQMD will be responsible for assuring that the emission reductions credited 
in the SIP will occur. Emission reductions and other required actions are enforceable if: 

They are independently verifiable; 
Program violations are defined; 
Those liable for emission reductions can be identified; 
The South Coast AQMD and the U.S. EPA maintain the ability to apply penalties and 
secure appropriate corrective action where applicable; 
The general public have access to all the emissions-related information obtained from 
the source; 
The general public can file suits against sources for violations (with the exception of 
those owned and operated by Tribes); and 
They are practically enforceable in accordance with other U.S. EPA guidance on 
practicable enforceability. 

Actual emission reductions, for example, can be assured through replacement equipment registration, 
recordkeeping and reporting, and inspections (initial inspection after installation and subsequent on a 
regular basis thereafter, if needed) throughout the term. Specific enforcement mechanisms will be 
addressed in the guidelines for the individual incentive measures. 

Permanent: The emission reductions need to be permanent throughout the term for which the credit is 
generated. The emission reductions are permanent if these reductions are ensured to occur over the 
duration of the VIPvoluntary incentive program, and for as long as they are relied upon in the SIP.   

For example, those awarded incentives will ensure the projects are properly implemented and the 
reductions are occurring and will continue to occur. Thus, recipients of the incentive awards would agree 
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to a third-party inspection along with contract provisions, such as recordkeeping and reporting to track 
reductions and agreements that newly installed equipment would not be removed without the South 
Coast AQMD’s concurrence (i.e., permanent placement) and the proof that the replaced equipment would 
be destroyed or at least not be operated within the Basin (e.g., pictures, certification). Detailed procedures 
to ensure permanent reductions will be described in the guidelines for the Individual Incentive Program. 

Guidelines  

Each voluntary incentive program needs to have detailed and comprehensive guidelines that are 
approved by the South Coast AQMD Governing Board. The guidelines will include the protocol to 
implement the program, to ensure SIP approvability: 

Voluntary incentive program should demonstrate compliance with the four key elements of the 
VIPvoluntary incentive program: quantifiable emission reductions plus incentive costs, surplus 
reductions, enforceable compliance and permanent reductions. 

Working group should be established to solicit public input and feedback during VIP voluntary 
incentive program guideline development. 

Process and procedures to apply for incentives should be clearly explained in the guideline. 

It needs to clearly describe how incentives would be awarded (e.g., priority to high emitters and/or 
age of equipment, tiered process, first come first serve, or EJ area priority). 

It should have conditions of some form for agreement (e.g., contracts) including tracking and ensuring 
permanent reductions. The following forms should be prepared: 

Application Forms (samples are required). 

Contracts with Conditions (samples are required). 

Product Example. 

Tracking mechanism is required to ensure overall effectiveness of program and procedures to correct 
emission projections, such as reductions by the committed target date and submittal to the U.S. EPA 
annually. Tracking checklist should include: 

Project Title. 
Product. 

Annual Emission Reductions (e.g., from 2023 to 2037, incremented by one year). 

Life of project (e.g., 10 years). 

Installation dates (e.g., fixed year 2023 or multiple installation years 2023 and 2024). 

Possible recordkeeping, reporting, and monitoring requirements need to be addressed. 

Individual outreach efforts (e.g., social media, email blasts) to promote the program, make aware of 
deadlines to apply, and provide timing locations of workshops. 

Program guidelines should be approved by the South Coast AQMD Governing Board and published 
online. 
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Emission Reductions  
Weatherization, high efficiency appliances, renewable energy and smart grid measures are typically long-
term measures that provide cumulative benefits. Existing energy efficiency programs with impacts on 
emission reductions are generally incorporated into the baseline emissions inventory. Emission benefits 
expected from actions going beyond SB 350 and Title 24 building energy standards are not yet within the 
2022 AQMP future year emissions inventory. Accelerated focused deployment, additional programs, and 
additional incentives within the Basin can achieve NOx emission reductions beyond existing efficiency 
programs and regulations. The reduction in NOx emissions would largely be the result of less natural gas 
and electricity usage, and the magnitude of these benefits will be evaluated and quantified.   

Rule Compliance and Test Methods  

Not Applicable. 

Cost Effectiveness  
Cost-effectiveness is the cost of the control measure per reduction of emissions of a particular pollutant, 
represented by the unit of dollar per ton of pollutant reduced. The cost-effectiveness of this control 
measure varies based on many factors including the type of appliance to be replaced, infrastructure of 
the existing building, and the potential change in utility cost. ECC-03 pursues to maximize emission 
reductions by implementing advanced highly efficient zero emission appliance technologies and efficiency 
measures such as enhanced weatherization when cost-effective and feasible. Electric heat pump space 
and water heaters are found to be the most cost-effective high efficiency appliances, along with 
incorporating pool heaters and covers under current market and technology conditions. For example, in 
control measure R-CMB-01, the cost-effectiveness for heat pump water heating was determined to be $0 
to $230,000 per ton of NOx reduced. Similar cost analysis was done for heat pump space heating under 
R-CMB-02, where the cost-effectiveness ranges from $0 to $200,000 per ton of NOx reduced. Adding solar 
thermal or solar photovoltaic systems can reduce energy costs, making these technologies more 
affordable in the long-term. 

On the other hand, incentives such as rebates could lower the upfront cost. Incremental cost may be 
partially offset by local utility companies and State agencies who have proposed incentives for heat pumps 
(e.g., California TECH Initiative) or panel upgrades. Income-qualified homeowners in disadvantaged 
communities can be qualified for a free solar panel system to offset incremental utility costs. Incentivizing 
the purchase of a pool cover is the most cost-effective option at the lower end of the incentive cost range 
while weatherizing an entire existing home or installing a solar thermal pool heating system is at the higher 
end of the incentive cost range. The cost for heat pumps might be lowered when the market achieves 
greater penetration. Technology advancement in residential appliances may also lower the cost of 
equipment.   

Overall, cost-effectiveness for this control measure varies depending on the type of appliance to be 
replaced, existing infrastructure, the potential change in utility cost, and the availability of incentives from 



Draft Final 2022 AQMP   CM # ECC-03 

IV-A-152 

other programs. As a result, the cost-effectiveness will be determined as incentive programs and projects 
are developed. 

Implementing Agency 
The South Coast AQMD has the authority to regulate emissions from stationary sources and will work with 
other regulatory agencies, utilities, industry groups, and stakeholders to help develop and implement 
incentives under this control measure.   
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FUG-01: IMPROVED LEAK DETECTION AND REPAIR  
[VOCs]  

CONTROL MEASURE SUMMARY 

SOURCE CATEGORY: FUGITIVE EMISSION SOURCES 

CONTROL METHODS: IMPROVED/EXPANDED LEAK DETECTION PROGRAMS 

EMISSIONS (TONS/DAY):  

ANNUAL AVERAGE 2018 2031 2032 2037 

VOC INVENTORY 3.583.72 4.014.24 4.284.26 4.164.41 

VOC REDUCTION - - 0.6 0.6 

VOC REMAINING - 3.414.24 3.684.26 3.563.81 

SUMMER PLANNING 2018 2031 2032 2037 

VOC INVENTORY 3.593.73 4.034.25 4.294.27 4.174.42 

VOC REDUCTION - - 0.6 0.6 

VOC REMAINING - 3.434.25 3.694.27 3.573.82 

CONTROL COST:  $18,600 PER TON OF VOC REDUCED DCF METHOD: $30,000/TON OF VOC 
REDUCED. MODIFIED LCF METHOD: $47,800/TON OF VOC REDUCED 

INCENTIVE COST: N/A 

IMPLEMENTING AGENCY: SOUTH COAST AQMD 

 

Description of Source Category 
This proposed control measure would reduce emissions of volatile organic compounds (VOC) from fugitive 
leaks from process and storage equipment from a variety of sources including, but not limited to, oil and 
gas production, petroleum refining, chemical products processing, storage and transfer, marine terminals, 
and other. Some of these facilities are subject to leak detection and repair requirements established by 
the South Coast AQMD and the U.S. EPA that include periodic VOC concentration measurements using an 
approved portable organic vapor analyzer (OVA) to identify leaks. This measure would implement the use 
of advanced leak detection technologies including optical gas imaging (OGI) devices, open path detection 
devices, and gas sensors for earlier detection of VOC emissions from leaks. 
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Background 
Fugitive VOC leaks have been the subject of control measures in previous AQMPs since VOCs are ozone 
and PM 2.5 precursors and some VOCs have toxic properties. Several South Coast AQMD rules affect 
petroleum and chemical plants and have requirements for periodic component leak inspections. These 
facilities are often located in or near environmental justice (EJ) communities, and the reduction of toxic 
VOCs has direct benefits for the communities surrounding them.   

Fugitive leaks are generally detected with handheld OVA monitors that measure the VOC concentration 
of the vapor emitted from a component, using the U.S. EPA Reference Method 21. This current leak 
detection method has been successful in significantly reducing fugitive VOC emissions from a variety of 
sources. However, the latest technology provides opportunities for further improvements in the efficiency 
of the conventional leak detection and repair (LDAR) programs and for further emissions and cost 
reductions.  

In the early 1970s, the U.S. EPA initiated the Petroleum Refinery Assessment Study, which developed 
average emission factors for each type of piping component (valve, flange, pump, etc.) and concluded 
that mass emissions rates are dependent on the phase of the process stream (gas/vapor, light liquid and 
heavy liquid) and the relative volatility of the liquid stream. Mass emissions from fugitive leaks can be 
calculated based on data from the 1994 Refinery Equipment Leak Report, which are specific to each type 
of component, such as valve, flange, pump, compressor, etc. Newer leak detection technologies have the 
ability to identify and measure mass emission rates of leaks.  
In the past few years, the South Coast AQMD funded two optical remote sensing demonstration studies 
to determine the feasibility of emissions monitoring using different optical remote sensing techniques at 
large refineries. Overall, these projects have demonstrated that ORS techniques can be successfully used 
to accurately characterize and quantify emissions. It was also concluded that longer term measurements 
(e.g., one month to one year), combined with more detailed wind profile information, are needed to 
increase robustness of emissions estimates.  

Based on data gained from remote sensing fenceline monitoring studies and a pressing need for early 
detection capabilities and improved estimates of fugitive emissions, the South Coast AQMD conducted a 
comprehensive measurement campaign aimed to fully characterize remote sensing technologies that 
quantify and track fugitive emissions from large refineries, marine vessels and small stationary sources 
including oil wells and gas stations. The optical remote sensing techniques used in the studies included 
solar occultation flux (SOL), differential optical absorption spectroscopy (DOAS), differential absorption 
lidar (DIAL), and Fourier transform spectroscopy (FTIR). The study commenced in September and 
concluded in October 2015 and revealed a discrepancy between reported emissions and measured 
emissions with reported emissions being lower than emissions measured with remote sensing 
technologies. Variables throughout the study, such as weather conditions, may have attributed to the 
discrepancy in emissions. The South Coast AQMD committed to conducting another study, eliminating 
variables that may have contributed to the findings in the previous 2015 study. This study is currently in 
progress and data gathering is anticipated to conclude in 2022. 
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In 2008, the U.S. EPA established Alternative Work Practice (AWP) that allowed optical gas imaging 
inspection to be conducted in lieu of Method 21 inspections. Optical gas imaging has been an accepted 
method for leak detection for over one decade. In more recent years, the use of optical gas imaging has 
been the preferred method for leak detection. On June 3, 2016, the U.S. EPA finalized 40 CFR Part 60 
Subpart OOOO. – Crude Oil and Natural Gas Production, Transmission and Distribution for Which 
Construction, Modification, or Reconstruction Commenced after August 23, 2011 and on or before 
September 18, 2015. This amendment established optical gas imaging as the primary leak detection 
method and best system of emission reduction (BSER) for well sites and compressor stations, whereas, 
Method 21 is allowed as an alternative leak detection method.  

In September 2014, the U.S. EPA finalized a rule imposing more stringent fugitive emission control 
requirements of hazardous air pollutants (HAPs) for flares, coking units and catalytic reforming unit vents 
of petroleum refineries. To ensure that proposed standards are being met, and to protect the public from 
exposure to HAPs, no later than three years after the effective date of the final rule, the U.S. EPA will 
require monitoring of benzene concentrations at the fenceline of refineries using passive sensors 
networks, collecting 2-week rolling averaged benzene concentrations. The not to exceed two-week rolling 
average benzene concentration at the refinery fenceline is set at 9 µg/m3 (equivalent to approximately 3 
ppb). In recognition of recent advances in ORS technology, the new rule also allows facilities to use 
alternative test methods in order to satisfy the benzene monitoring requirements. 

Regulatory History 
Fugitive emissions are currently regulated under various South Coast AQMD rules. Leak detection and 
repair requirements include monitoring methods and frequency, recordkeeping, reporting, and repair 
timeframes. These requirements vary between rules. In some rules, self-inspections or inspections 
conducted by certified personnel may be required. The following rules address fugitive emissions in this 
manner: Rules 462 – Organic Liquid Loading, 463 – Storage of Organic Liquids, 1142 – Marine Vessel Tank 
Operations, 1148.1 Oil Well Enhanced Drilling, 1173 – Control of Volatile Organic Compound Leaks and 
Releases from Components at Petroleum and Chemical Plants, 1176 – Sumps and Wastewater Separators, 
and 1178 – Further Reductions of VOC Emissions from Storage Tanks at Petroleum Facilities. 

Proposed Method of Control  
There are numerous U.S. EPA air pollution standards as well as South Coast AQMD rules that require 
specific leak detection and repair work practices. This work practice is based on 30-year-old technology. 
While this technology still proves to be beneficial for detecting leaks, there are limitations and advantages 
to this technology as well as newer technology. Limitations with current leak detection technology is the 
ability to continuously monitor, accurately identify leak sources, and monitor unsafe or hard to access 
components.  Newer leak detection technologies provide options for monitoring where U.S. EPA’s Method 
21 is limited. Additional benefits of newer technologies include improvement of efficiency and cost-
effectiveness. 

This control measure will explore the potential for newer leak detection technologies to improve current 
LDAR requirements and minimize the emissions impact from leaking components and seals. Optical gas 
imaging devices, open path detection devices, and stationary gas sensors will be assessed. Inspection 
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methods utilizing these technologies will also be assessed. Methods include continuous emissions 
monitoring, self-inspections, and third-party monitoring services. Implementation of newer technologies 
will be pursued in a public process allowing interested stakeholders to participate in the rule development 
process. 

This control measure will be implemented with the review and identification of industries currently 
subject to LDAR programs and identification of those where the new Smart LDAR technology may be 
utilized. Based on the results, VOC rules will be amended as appropriate to enhance or incorporate an 
LDAR program to achieve emission reductions. During rule development, staff will consider technical 
feasibility, identify industry-specific affordability issues, cost-effectiveness and incremental cost-
effectiveness, and may consider alternative compliance mechanisms. 

Rule 1178 – Further Reductions of VOC Emission from Storage Tanks at Petroleum Facilities includes an 
LDAR program and is currently proposed to be amended. Staff is exploring the possibilities for continuous 
monitoring, third party inspection services, and incorporating optical gas imaging devices into self-
inspections. Quantification of leaks, comprehensive reporting, and leak and repair tracking will also be 
considered as part of an enhanced LDAR program. 

Additional rules that will be evaluated are Rules 463 – Storage of Organic Liquids, 1173 – Control of Volatile 
Organic Compound Leaks and releases from Components at Petroleum and Chemical Plants, 1176 – 
Sumps and Wastewater Separators, 462 – Organic Liquid Loading, 1142 – Marine Vessel tank Operations 
and 1148.1 – Oil Well Enhanced Drilling. 

Rules 463 – Storage of Organic Liquids, 1173 – Control of Volatile Organic Compound Leaks and releases 
from Components at Petroleum and Chemical Plants, and 1176 – Sumps and Wastewater Separators 
incorporate an LDAR program. Under this control measure, these rules may be amended for further 
improvements in current work practices by incorporating new detection technology.  

Rules 462 – Organic Liquid Loading, 1142 – Marine Vessel Tank Operations, and 1148.1 – Oil Well 
Enhanced Drilling require owner or operators to inspect, repair and maintain equipment in good operating 
order when the equipment is operating. Under this control measure, the work practices for these rules 
would be upgraded to require repairs and maintenance to be documented with records and, where 
appropriate, reported. Some of these programs could be enhanced by incorporating newer leak detection 
technologies into monitoring and inspection requirements. 

Emission Reductions  
Implementing an enhanced LDAR program for source categories will reduce fugitive emissions and leaks 
by improving repair timelines with early leak detection. In addition, LDAR programs would ensure that 
leaks and repairs are well documented and additional follow up inspections on repaired components are 
conducted. Enhanced LDAR will ensure leaks are identified and repairs are conducted quickly and 
effectively. The current VOC inventory of reported fugitive losses is 3.63.7 tons per day. These losses are 
from sources such as well cellars, valves, pumps, fittings, compressors, and oil and water separators. Other 
sources of emissions may contribute to the current VOC inventory and include storage tank rim seal 
systems and malfunctioning storage or process equipment. It is estimated that the VOC inventory 
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including emissions from these sources is more than 3.63.7 tons per day. Early leak detection devices are 
anticipated to identify approximately 20 percent of fugitive emissions in real time and reduce leak 
emissions that would go undetected. Estimated emission reduction from this control measure is 0.6 tons 
per day of VOCs from fugitive losses and additional reductions from leaks occurring from tank rim seal 
systems and other tank components. 

Rule Compliance and Test Methods   
Rule compliance would be met with monitoring, reporting and recordkeeping. Similar compliance 
requirements exist under Rules 462, 463, 1142, 1149, 1148.1, 1173, 1176, and 1178. Revisions to 
monitoring, reporting, and recordkeeping requirements would be determined based on technologies and 
methods implemented in each rule.  

Test methods include the following: 
U.S. EPA Reference Method 21 – Determination of Volatile Organic Compounds Leaks; 

Federal Register Vol. 71, No. 66 April 6, 2006 – Alternative Work Practice to Detect Leaks from Equipment; 
ando 

Test methods for monitoring techniques not listed above would be in accordance with federal or 
manufacturer guidelines. 

Cost Effectiveness 
Enhanced leak detection and repair programs that incorporate Smart LDAR technology would initially be 
required at 31 petroleum or petroleum-related facilities. Optical gas imaging continuous monitoring 
systems range in costs depending on size of facilities and quantity of equipment to be monitored. 
Annualized costs for continuous monitoring of storage tanks at petroleum facilities totals $2,036,600 It is 
estimated that the annualized costs to monitor other process equipment is approximately the same as 
monitoring storage tanks at petroleum facilities. Overall cost-effectiveness for implementing enhanced 
leak detection at facilities affected by this control measure is estimated to be $18,600$30,000 per ton of 
VOC reduced. 

Implementing Agency 
The South Coast AQMD has authority to regulate VOC emissions from non-vehicular sources. 

References  
South Coast AQMD – VOC Controls White Paper, 2015. 

U.S. EPA – Protocol for Equipment Leak Emission Estimates, November 1995. 

Federal Register/Vol. 71, No. 66/April 6, 2006, Alternative Work Practice to Detect Leaks from Equipment. 
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FUG-02: EMISSION REDUCTIONS FROM INDUSTRIAL COOLING TOWERS 
[VOCs] 

CONTROL MEASURE SUMMARY 

SOURCE CATEGORY:  INDUSTRIAL PROCESS COOLING TOWERS 

CONTROL METHODS:  LEAK IDENTIFICATION, MINIMIZATION, AND REPAIR 

EMISSIONS (TONS/DAY):   

ANNUAL AVERAGE 2018 2031 2032 2037 

VOC INVENTORY 0.4 0.4 0.4 0.4 

VOC REDUCTION  TBD TBD TBD 

VOC REMAINING  TBD TBD TBD 

SUMMER PLANNING  2018 2031 2032 2037 

VOC INVENTORY 0.4 0.4 0.4 0.4 

VOC REDUCTION  TBD TBD TBD 

VOC REMAINING  TBD TBD TBD 

CONTROL COST:  TO BE DETERMINED 

IMPLEMENTING AGENCY: SOUTH COAST AQMD 

 

Description of Source Category 
This control measure seeks reductions of VOC emissions from industrial cooling towers.  

Background 
Industrial cooling towers are used to remove large amounts of heat absorbed in the circulating cooling 
water systems at power plants, petroleum refineries, petrochemical plants, natural gas processing plants, 
and a wide variety of industrial operations. As described in control measure BCM-02 (Emission Reductions 
from Cooling Towers) from the 2016 AQMP, industrial cooling towers can be mainly classified into dry 
cooling towers and wet cooling towers. 

Wet Cooling Towers 

Wet cooling (direct or open circuit cooling tower) are enclosed structures containing a labyrinth-like 
packing or “fill” and are operated on the principle of latent and sensible cooling. The sensible cooling 
occurs as the air temperature increases by absorbing heat from the process water. The latent cooling 
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occurs as some of the process water evaporates. As a result, hot water from the process stream is cooled 
as it descends through the fill while in direct contact with air that passes through it. The cooled water is 
collected in a cold water basin and is recycled to absorb more heat. The heated air leaving the fill is 
discharged to the atmosphere. Wet cooling towers can be further categorized as mechanical-draft and 
natural-draft cooling towers. 

Mechanical-draft cooling towers use large fans to force or draw air through the cooling towers and are 
referred to as forced or induced-draft. Mechanical forced-draft cooling towers use mounted fans from the 
sides to force air into the towers. The more common induced-draft towers use mounted fans at the top 
to draw air in through the sides and expel it through the top of the towers. The induced draft towers 
discharge warm air at higher velocities, resulting in better dispersion of the expelled air, minimizing re-
circulation of discharged air flow back into the air intake, thus maximizing cooling towers performance.  

Natural-draft cooling towers generate airflow from natural driving pressure caused by the difference in 
density between the outside cool air and the inside hotter, humid air. The driving pressure is a function 
of the outside and inside air density and the height of the cooling tower. Natural-draft cooling towers 
require significant height (can be in excess of 500-feet in height) to generate the required airflow through 
the tower and is less aesthetically desirable.  

Dry Cooling Towers 

Dry cooling towers are closed systems where circulating water does not interact with ambient air and heat 
rejection occurs through sensible heat transfer. Sensible heat transfer is achieved by passing the 
circulating water through finned tubes over which ambient air is passed. Sensible heat transfer limits the 
maximum attainable water outlet temperature to the local ambient dry bulb temperature. 

Although dry cooling towers do not directly emit any pollutants to the atmosphere, they generate indirect 
emissions due to additional parasitic losses and reduced heat transfer efficiency. Parasitic losses result 
from the additional fan load required to move more air in dry cooling towers. Reduced heat transfer 
efficiency and parasitic losses will require increased fuel consumption to attain an equivalent power 
output. In addition, according to the U.S. EPA, the installation cost of a dry cooling tower would be 
approximately 3.3 times that of an equivalent wet cooling tower. 

VOC Emissions from Wet Cooling Towers 

According to the U.S. EPA AP-42, contaminants can enter the cooling water system from leaking heat 
exchangers and condensers. Atmospheric emissions from cooling towers consist of fugitive VOCs and 
gases stripped from the cooling water as the air and water come in contact. AP-42 identifies the 
applicable VOC control strategy for cooling towers to be the minimization of hydrocarbon leaks into 
cooling water systems and monitoring of cooling water for hydrocarbons.  

Refineries and industrial facilities report VOC emissions from cooling towers under the South Coast 
AQMD’s Annual Emission Reporting (AER) program. Table FUG-02-A presents annual VOC emissions from 
industrial cooling towers at ten refineries and 12 other facilities (primarily chemical plants) for 2015 
through 2020. As shown in Table FUG-02-A, cooling tower VOC emissions at refineries are higher than 
those reported from all other industrial facilities. Table FUG-02-A also shows that cooling tower VOC 
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emissions can vary year by year and emissions from individual facilities can represent a large part of the 
total annual emissions.  

TABLE FUG-02-A 
Annual  Cooling Tower VOC Data 2015-2020* 

Reporting 
Year 

VOC Emissions (tons/year) 
Refineries Other Facilities 

2015 80.27 2.57 

2016 83.19 2.52 

2017 75.88 2.56 

2018 148.93** 2.72 

2019 294.56*** 2.23 

2020 32.71 2.23 

* Based on annual emissions reporting 
** 80 percent of emissions from Refinery A 
*** 90 percent of emissions from Refinery B 

Regulatory History 

South Coast AQMD Regulations  

Cooling towers are largely exempt from permits per Rule 219 – Equipment Not Requiring a Written Permit 
Pursuant to Regulation II, which exempts towers that are not used to cool process water by evaporation 
and do not use chromium compounds to treat circulating water. 

Rule 1404 – Hexavalent Chromium Emissions from Cooling Towers was amended in April 1990 and 
prohibits the use of hexavalent chromium-containing water treatment chemicals from being added to 
cooling tower circulating water. 

Rule 222 – Filing Requirements for Specific Emission Sources Not Requiring a Written Permit Pursuant to 
Regulation II was amended in May 2017, establishing a registration program for industrial cooling towers. 
An industrial cooling tower is defined as a cooling tower located at a chemical plant, refinery or other 
industrial facility that is not used for comfort cooling. Under the registration program, facilities are 
required to submit information on water circulation rates and the average amount of total dissolved solids 
in the water for all their industrial cooling towers as a method of estimating PM emissions. Information 
specific to VOC emissions was not collected as a part of the registration program. 
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Federal Regulations 

The U.S. EPA has promulgated 40 CFR 63, subpart CC National Emission Standards for Hazardous Air 
Pollutants from Petroleum Refineries (MACT33 CC). Section 63.654 (Heat Exchange Systems) requires 
refineries to conduct periodic monitoring of heat exchangers in organic hazardous air pollutant service. 
Section 63.654 requires leaks to be repaired as soon as practicable after discovered but no later 45 days 
after detecting the leak unless the repair is not feasible. Not all refinery cooling towers are subject to the 
leak monitoring and repair requirements of Section 63.654. 

Proposed Method of Control  
Heat exchanger leaks may not occur on a regular basis, but leaks can result in large quantities of organic 
compounds to be stripped from the cooling water and emitted to the atmosphere.  

In 2015, the Bay Area AQMD adopted amendments to Rule 11-10 (Hexavalent Chromium Emissions from 
All Cooling Towers and Total Hydrocarbons from Petroleum Refinery Cooling Towers) to minimize total 
hydrocarbon emissions through leak monitoring and repair requirements. The regulation was amended 
again in 2018 to modify and clarify leak monitoring, action, and reporting requirements consistent with 
the provisions of an Enforcement Agreement. Under Rule 11-10, a leak is determined by sampling the 
cooling tower water at each cooling tower return line and/or at each heat exchanger exit line prior to 
exposure to air. Sampling frequency is based on the cooling tower recirculation rate but is generally once 
per week, but this can be reduced if sampling results are below the leak action level for a specified 
consecutive time period. The leak action level threshold is 84 parts per billion by weight (ppbw) (as 
methane) in the cooling tower water for existing units in operation prior to July 1, 2016 and 42 ppbw (as 
methane) for new or modified cooling towers. The Rule also allows use of a continuous hydrocarbon 
analyzer to monitor hydrocarbon concentrations. The leak action level threshold for stripped air as 
measured by a continuous hydrocarbon analyzer (or an alternative method approved by the Air Pollution 
Control Officer) is 6 parts per million by volume (ppmv) (as methane). Rule 11-10 specifies that if the 
hydrocarbon concentrations exceed any leak action level, the facility is required to minimize the leak 
within seven days and conduct leak repair or removal of the defective piece of equipment from service 
within 21-calendar days after identification the leak. A delay in the completion of a leak beyond 21 days 
must meet the criteria included in 40 C.F.R. 63-654(f)-(g). Additionally, Rule 11-10 requires the facility to 
conduct an analysis to speciate and quantify the Toxic Air Contaminates from leaks within 72 hours of 
discovering the leak. Rule 11-10 also includes reporting requirements for facilities when sampling of 
cooling tower water exceeds an applicable leak action level. 

This control measure will be implemented in two phases. Phase I will consist of an assessment to evaluate 
the need for additional controls and practices that can reduce VOC emissions from Industrial cooling 
towers. The Phase I assessment will include an emissions inventory review based on throughput 
information from Rule 222 registration program and AER data. The Phase I assessment will also include 

 
33 Maximum Achievable Control Technology. 



Draft Final 2022 AQMP  CM # FUG-02 

IV-A-163 

an evaluation of control requirements established by other jurisdictions. Evaluation of costs for purchase, 
installation, and operation and maintenance of the monitoring equipment will also be assessed. 

The findings from the Phase I assessment will be the basis for potential future control requirements. Phase 
II will be the final technical and economic feasibility analysis in conjunction with potential rule 
development to establish requirements for industrial cooling towers, if the results from the Phase I 
assessment suggest the need for controls. During rule development, staff will consider technical 
feasibility, identify industry-specific affordability issues, cost-effectiveness and incremental cost-
effectiveness, and may consider alternative compliance mechanisms. 

Emission Reductions 
Additional monitoring and leak repair requirements have the potential to reduce excess VOC emissions.  

Rule Compliance and Test Methods  
Compliance requirements for this control measure would depend on the control strategy implemented, 
if necessary, based on the findings from the Phase I assessment. Bay Area AQMD Rule 11-10 included 
three options for facilities to conduct monitoring of cooling water. 

Cost Effectiveness 
Cost impacts would be analyzed as part of a potential future rule development process.  

Implementing Agency 
The South Coast AQMD has the authority to regulate emissions from stationary sources such as industrial 
cooling towers.  

References 

Bay Area Air Quality Management District. (2018). Final Staff Report for Proposed Amendments to Rule 6-
5: Particulate Emissions from Refinery Fluidized Catalytic Cracking Units, Rule 11-10: Hexavalent 
Chromium Emissions from All Cooling Towers and Total Hydrocarbon Emissions from Petroleum Refinery 
Cooling Towers, and Rule 12-15: Petroleum Refining Emissions Tracking. 
https://www.baaqmd.gov/~/media/dotgov/files/rules/regulation-6-rule-
5/documents/20181221_1_final-staff-report_refinery-rules-amendments-pdf.pdf?la=en. 

South Coast Air Quality Management District. (2017). 2016 Air Quality Management Plan, Appendix IV-A 
Stationary and Mobile Source Control Measures. (Published March 2017). 

United States Environmental Protection Agency. (2015). Compilation of Air Pollutant Emission Factors (AP-
42), Fifth Edition, Volume I: Stationary Point and Area Sources, Chapter 5.1 Petroleum Refining. 
https://www.epa.gov/air-emissions-factors-and-quantification/ap-42-compilation-air-emissions-factors.
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CTS-01: FURTHER EMISSION REDUCTIONS FROM COATINGS, SOLVENTS, ADHESIVES, 
AND LUBRICANTS  

[VOCs]  

CONTROL MEASURE SUMMARY 

SOURCE CATEGORY: MISCELLANEOUS COATINGS, SOLVENTS, ADHESIVES, AND LUBRICANTS 

CONTROL METHODS: REDUCE THE ALLOWABLE VOC CONTENT IN PRODUCT FORMULATIONS OR 
PROVIDE INCENTIVES FOR VOLUNARY REDUCTIONS 

EMISSIONS (TONS/DAY):  

ANNUAL AVERAGE 2018 2031 2032 2037 

POLLUTANT INVENTORY 19 20 20 20 

POLLUTANT REDUCTION  0.5 0.5 0.5 

POLLUTANT REMAINING  19.5 19.5 19.5 

SUMMER PLANNING (IF NOX/VOC) 2018 2031 2032 2037 

POLLUTANT INVENTORY 19 20 20 21 

POLLUTANT REDUCTION  0.5 0.5 0.6 

POLLUTANT REMAINING  19.5 19.5 20.4 

CONTROL COST:  TO BE DETERMINED DCF METHOD: $20,800/TON OF VOC REDUCED. MODIFIED LCF 
METHOD: $27,600/TON OF VOC REDUCED 

IMPLEMENTING AGENCY: SOUTH COAST AQMD 

 

Description of Source Category 
This proposed control measure seeks volatile organic compound (VOC) emission reductions by focusing 
on select coating, adhesive, solvent and sealant categories by further limiting the allowable VOC content 
in formulations or incentivizing the use of super-compliant technologies. Categories to be considered 
include but are not limited to, metal part and product coatings, automotive refinishing coatings, 
adhesives, and sealants. Reductions could be achieved by lowering the VOC content of the coatings, 
solvents, adhesives and sealants where possible, but reductions could also be achieved by promoting the 
use of alternative low VOC products or non-VOC product/equipment at industrial facilities.  

Background  
Use of super-compliant zero and low VOC emission materials, such as powder coating, aqueous coatings, 
and some ultraviolet light, electron beam, and light emitting diode (UV/EB/LED) cured coatings, eliminate 
or substantially reduce emissions compared to similar products that are not zero or low emission 
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products.  There are several product categories where these materials perform as well as traditional 
products and are widely available in the market.   

Over the years, the South Coast AQMD Governing Board has adopted numerous rules to reduce the VOC 
emissions from the use of coatings, solvents, adhesives, and sealants in commercial and industrial 
applications.  Subsequent amendments to these rules achieved further VOC emission reductions primarily 
through product reformulations using low VOC technologies including alternative resin chemistries, 
aqueous and bio-based products, and exempt solvents. 

Recent sales and emissions reporting programs have led to improved understanding of the VOC inventory, 
incentivized clean technology through fee structures, and better-focused future enforcement and 
regulatory actions. These approaches not only ensure that the reductions assumed in the AQMP are 
actually occurring, but also allow analysis of market trends and compliance margins that go beyond the 
regulatory requirements. 

In later years following the promulgation of the 2016 AQMP, two chemicals with EPA exempt-VOC status, 
parachlorobenzotrifluoride (PCBTF) and tertiary-Butyl Acetate (tBAc), have been found to be carcinogenic 
and inhalation unit risk factors have been adopted by the California Office of Environmental Health and 
Hazard Assessment (OEHHA). PCBTF is considered an exempt VOC in several South Coast AQMD rules 
including Rule 1113 – Architectural Coatings and Rule 1151 – Motor Vehicle and Mobile Equipment Non-
Assembly Line Coating Operations. tBAc is also considered an exempt VOC in Rule 1113 for industrial 
maintenance and non-sacrificial anti-graffiti coatings and Rule 1151 for automotive coatings other than 
color coatings and clear coatings.  

Inhalation unit risk factors, which are estimate lifetime cancer risks associated with inhalation exposure 
to a carcinogen for use in the Air Toxics Hot Spots Program, were adopted for PCBTF in August 2020 and 
for tBAc in August 2018. Due to OEHHA’s determinations, phase-out of the exemption status of PCBTF 
and tBAc in architectural coatings including industrial maintenance and non-sacrificial anti-graffiti 
coatings, automotive coatings, paint thinners, multi-purpose solvents, and adhesives is needed to 
decrease toxic risk for workers and the general public.  

The 2022 AQMP control strategy continues to focus on NOx reductions, with additional strategic and cost-
effective VOC reductions, as the best way to minimize the general public’s exposure to unhealthy ozone 
pollution not only in the target attainment year, but also during the course of the control effort.  The 
analysis in the VOC Controls White Paper (SCAQMD, 2015) indicates that a NOx-heavy strategy 
accompanied by more modest VOC reductions will help to avoid temporary increases in ozone 
concentrations in the western side of the Basin.  A strategic VOC control program is recommended for the 
2022 AQMP to first maximize co-benefits of NOx, greenhouse gases (GHGs), and air toxic controls, 
followed by controls that could create a “win-win” “business case” for the affected entities, incentives for 
super-compliant products, while ensuring and capturing benefits from implementation of existing rules.  
Particular VOC reductions that lead to the increased use of chemicals that are known or suspected to be 
toxic should be avoided until it can be demonstrated that these replacement products do not lead to 
increased toxic risk for workers or the general public.  When additional VOC controls are still needed, it is 
recommended to prioritize controls that will produce co-benefits for air toxics and GHGs, with a focus on 
VOC species that are most reactive in ozone and/or PM2.5 formation. Removal of the VOC exemption 
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status for PCBTF and tBAc exemption may result in some increases to VOC emissions from coating, solvent, 
and adhesive product categories that solely rely on formulations using PCBTF or tBAc to achieve lower 
VOC contents. It is anticipated that pathways to reformulate products using these chemicals and 
identifying areas for additional VOC reductions to offset potential VOC emission increases and achieve 
further VOC reductions, such as lowering VOC content limits in existing regulated coating and adhesive 
categories, will be considered. 

Regulatory History 
Some VOC emission increases are projected to come from amending certain VOC rules including Rules 
1107, 1113, 1143, 1151, and 1168 to address toxicity concerns with PCBTF and tBAc in metal part coatings, 
architectural coatings, multi-purpose solvent, automotive coatings, and adhesive and sealant 
applications. These emission increases will be offset and additional emission reductions achieved with 
amendments to the following VOC rules: 

Rule 1107 – Coating of Metal Parts and Products 
Consider reducing VOC content limits for categories where use of water-based coatings is prevalent.  

Rules 1115 – Motor Vehicle Assembly Line Coating Operations and 1124 – Aerospace Assembly and 
Component Manufacturing Operations 
Evaluate whether both rules satisfy RACT requirements. 

Rule 1128 – Paper, Fabric, and Film Coating Operations 
Evaluate applicability of spray booths or non-coating line processes used in paper, fabric, and film 
coating operations. 

Rule 1151 – Motor Vehicle and Mobile Equipment Non-Assembly Line Coating Operations 
Consider reducing VOC content limits for categories where use of water-based coatings is prevalent. 

Rule 1168 – Adhesive and Sealant Applications 
Consider reducing VOC content limits from select adhesive and sealant categories based on 
forthcoming technology assessments. 

Rule 1136 – Wood Product Coatings 
Consider restriction or elimination of potential loopholes and evaluate toxic emissions resulting 
from furniture stripping. 

Rules 314 – Fees for Architectural Coatings, 1113 – Architectural Coatings, 1143 – Consumer Paint 
Thinners and Multi-Purpose Solvents, and 1171 – Solvent Cleaning Operations 
Assess the potential to achieve SIP reductions through certification programs (e.g., Clean Air Solvent, 
Clean Air Choices Cleaner Product Certification, or a coatings certification program) or reporting 
programs. 

Rules 1107 – Coating of Metal Parts and Products, 1124 - Aerospace Assembly and Component 
Manufacturing Operations, 1136 - Wood Product Coatings, 1145 – Plastic, Rubber, Leather, and 
Glass Coatings, and 1171 - Solvent Cleaning Operations 
Consider prohibition of sale, distribution, and applicable of materials that do not meet the VOC limits 
and restriction or elimination of potential loopholes. 
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Proposed Method of Control  

Reductions would be achieved by lowering the VOC content for a select few categories where most 
products are already meeting lower VOC limits or incentivizing use of zero and near-zerolow VOC 
materials and technologies such as powder coatings, aqueous technologies, ultraviolet light, electron 
beam, and light emitting diode cured coatings.   

Powder coatings are a type of coating that is applied electrostatically as a free-flowing, dry powder 
subsequently cured with heat or energy. Because there is no solvent, minimal VOC is emitted. Aqueous 
technologies are inks, paints, coatings, and adhesives that utilize water instead of VOC-containing solvents 
as the liquifying agent. Energy-curable products are liquids that when exposed to energy, a polymerization 
reaction starts which converts the liquid to a hard, tough cured solid film in a fraction of a second. This 
process typically results in significantly lower VOC emissions and a lower carbon footprint compared to 
solvent-based products. The most common means used to cure the products are UV/, EB/, and LED. 
Technical innovations allow these technologies to be applied to almost any substrate. Use of super-
compliant zero and near-zerolow VOC materials eliminate or substantially reduce emissions compared to 
similar products that are not zero or near-zerolow VOC products. There are several product categories 
where these materials perform as well as, or better than traditional products and they are widely available 
in the market.  

SIP credit may also be achieved through contractual agreements with manufacturers of low VOC South 
Coast AQMD certified products. The proposal is anticipated to be accomplished with a multi-phase 
adoption and implementation schedule. On a rule-by-rule basis, toxicity concerns of PCBTF and tBAc will 
be addressed by removing their VOC exemption status and seeking proposals (e.g., higher VOC limits or 
longer implementation time) for products that may be currently formulated with these toxics to ensure 
continued compliance. During rule development, staff will consider technical feasibility, identify industry-
specific affordability issues, cost-effectiveness and incremental cost-effectiveness, and may consider 
alternative compliance mechanisms. 

Emission Reductions  

Current estimates are that there is a potential VOC emission reduction of 0.5 tons per day by 2037. 

Rule Compliance and Test Methods  

Rule compliance would be similar to compliance requirements and required test methods in existing 
South Coast AQMD rules on coatings, adhesives, solvents, and sealants.  

Cost Effectiveness 

Cost-effectiveness of this control measure will be determined based on the availability and technical 
feasibility of low or zero VOC technologies to achieve further VOC emission reductions and alternative 
solvents that can be used to reformulate products currently relying on PCBTF or tBAc. Staff will conduct 
technology assessments of the select coating, adhesive, and sealant categories and evaluate potential 
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health and worker safety impacts of low or zero VOC alternatives on a rule-by-rule basis. Overall cost-
effectiveness for this control measure is estimated to be $20,800 per ton of VOC reduced. 

Implementing Agency 

The South Coast AQMD has the authority to regulate emissions from area sources and stationary point 
sources.   

References  

OEHHA p-Chloro-α,α,α-trifluorotoluene (p-Chlorobenzotrifluoride, PCBTF) Cancer Inhalation Unit Risk 
Factor Technical Support Document (2020) 

OEHHA Tertiary-Butyl Acetate Cancer Inhalation Unit Risk Factor Technical Support Document (2018) 

VOC Controls White Paper (2015) 

SCAQMD Staff Reports for Coatings, Solvents, Adhesive and Sealant Rules 

https://www.aqmd.gov/home/rules-compliance/compliance/vocs/adhesive-and-sealants/rule-1168-
compliant-products#SuperCompliant 

https://www.aqmd.gov/home/rules-compliance/compliance/vocs/adhesive-and-sealants/rule-1168-compliant-products%23SuperCompliant
https://www.aqmd.gov/home/rules-compliance/compliance/vocs/adhesive-and-sealants/rule-1168-compliant-products%23SuperCompliant
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FLX-02:  STATIONARY SOURCE VOC INCENTIVES 
[VOCs] 

CONTROL MEASURE SUMMARY 

SOURCE CATEGORY:  RESIDENTIAL, COMMERCIAL, INDUSTRIAL SOURCES 

CONTROL METHODS:  FINANCIAL INCENTIVE PROGRAMS 

EMISSIONS (TONS/DAY):   

ANNUAL AVERAGE 2018 2031 2032 2037 

POLLUTANT INVENTORY 220219 239 241 249 

POLLUTANT REDUCTION  TBD TBD TBD 

POLLUTANT REMAINING  TBD TBD TBD 

SUMMER PLANNING (IF NOX/VOC) 2018 2031 2032 2037 

POLLUTANT INVENTORY 218 238239 240 248249 

POLLUTANT REDUCTION  TBD TBD TBD 

POLLUTANT REMAINING  TBD TBD TBD 

CONTROL COST:   NOT DETERMINED 

INCENTIVE COST:  NOT DETERMINED 

IMPLEMENTING AGENCY:  SOUTH COAST AQMD 

*Emissions inventory and reductions cannot be quantified at this time due to the nature of the measure as it is 
uncertain exactly what programs will be implemented. 

Description of Source Category 
Many existing homes and businesses look to update and improve their residences and places of business 
by using clean, lower emission and less toxic alternative processes and materials. However, since many of 
these lower emission, less toxic process options are not always the lowest cost option, incentivizes may 
be required. 

Background 
In the past, the South Coast AQMD has adopted a series of programs to promote clean, low emission 
technologies while encouraging economic growth and providing compliance flexibility. The South Coast 
AQMD continues to implement incentive programs to help promote efficient, clean equipment purchases, 
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efficiency projects, and conservation techniques that provide toxic and criteria pollutant emission 
reduction benefits, as well as greenhouse gas emission reduction benefits. The manufacturing and 
deployment of zero emission and low emission technologies will help reduce criteria pollutant emissions 
in the region, accelerate removal of older higher emitting equipment or materials that have been in place 
for many decades, and advance economic development and job opportunities in the region. 

Regulatory History 
The South Coast AQMD currently offers a number of funding and grant resources to encourage the 
immediate use of cleaner low emission technologies. The incentive programs, which include incremental 
funding or subsidies, are designed to promote voluntary introduction of alternative improved practices 
and new technologies on an accelerated schedule. Examples of such funding programs include: 

Financial Assistance for Alternative Dry-Cleaning Equipment Purchases;  

Wood Stove and Fireplace Change-Out Incentive Program;  

Residential energy upgrades in the Coachella Valley and San Fernando Valley; 

CLEANair Furnace Rebate Program for consumer rebates on ultra-low NOx high altitude and 
weatherized furnaces, and replacement of gas-fired furnaces with all-electric heat pump system 

Electrification of gas dryer, cooking equipment, space heating; and  

Carl Moyer Memorial Air Quality Standards Attainment Program for vehicle retrofit and 
replacement.  

Additionally, regulatory relief incentives have been incorporated into several South Coast AQMD rules 
including:  

Reduced recordkeeping for Super-Compliant coatings, adhesives and solvents in Rule 109 
(Recordkeeping for Volatile Organic Compound Emissions);  

Reduced fees for ultra-low VOC architectural coatings in Rule 314 (Fees for Architectural 
Coatings);  

Less frequent source testing for low-emitting point sources in Rule 1420.2 (Emission Standards 
for Lead from Metal Melting Facilities); and  

Less frequent inspection schedules for high-compliance facilities in Rule 1173 (Control of 
Volatile Organic Compound Leaks and Releases from Components at Petroleum Facilities and 
Chemical Plants).  

However, incentivizing the use of cleaner, less polluting, products and equipment requires additional 
efforts to broaden the scope of stationary source incentives.  

Proposed Method of Control  
This control measure would seek to incentivize VOC emission reductions from various stationary and area 
sources through incentive programs for the use of cleaner, low emission and less toxic processes or 
materials. Qualifying facilities would be able to eligible for incentive funding if they utilize cleaner, low 
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emission and less toxic processes or materials, or accept permit conditions that result in cost-effective 
emission reductions that are beyond existing permit requirements. The program would establish 
procedures for quantifying emissions benefits from clean technology implementation and develop cost-
effectiveness thresholds for funding eligibility.  

Mechanisms will be explored to incentivize residences and businesses to choose the cleanest technologies 
as they replace equipment or materials and upgrade facilities, and to provide incentives to encourage 
businesses to move into these technologies sooner. Although replacement of older, higher emitting 
sources is expected to have the greatest potential for emission reductions, providing incentives and 
eliminating barriers for new sources to manufacture and use ultra-clean technologies is also important.  

Industrial Facility Modernization can result in substantial emission reductions, especially if the cleaner 
equipment or material is at zero or low emission levels. Efforts to encourage clean manufacturing facilities 
to site and operate in the Basin can result in emission reduction benefits as well as other co-benefits to 
the local economy, particularly to the surrounding community. Consistent with this effort, there are two 
primary objectives: 

Provide incentives to replace older higher-emitting equipment or materials with newer lower emitting 
equipment or materials for area and stationary sources, 

Encourage new businesses that use and/or manufacture near-zerolow and zero emission technologies 
to site in the Basin.  

Through the years, a variety of incentives have been implemented, such as exempting cleaner sources 
from permitting, implementing measures to streamline permit processing for cleaner sources, use of 
short-term mobile source credits, mitigation fee programs, the Air Quality Investment Program (AQIP), 
and emissions averaging provisions in rules. The incentive programs, which include incremental funding 
or subsidies, are designed to promote voluntary introduction of new technologies on an accelerated 
schedule. These programs may also provide manufacturers with incentives to accelerate the deployment 
of cleaner technologies. Such an example is the use of energy-curing technologies which includes 
ultraviolet light (UV), electron beam (EB), heat and light emitting diode (LED) and even solar cured coatings. 
Some radiation cured inks and coatings are low VOC, 100 percent solid products that do not cure by 
solvent evaporation but are cured through exposure to radiation which causes a polymerization reaction 
to convert the liquid coating into a solid film. Another example is the use of powder coatings, a viable 
alternative to wet coating applications that are normally applied by pressure assisted spray application. 
The powder medium, which are dry, free-flowing powders, typically do not contain any volatiles and the 
powder media is applied using electrostatic technology and then cured in an oven using either natural gas 
fired burners or electric heating elements. One barrier to more widespread adoption of these low VOC 
technologies is the upfront cost of the application and curing equipment, making these technologies 
attractive candidates for incentive measures.  

For stationary sources, South Coast AQMD staff has compiled a list of potential incentives to encourage 
businesses to use zero emission or low emission technologies or enhancements to the South Coast 
AQMD’s existing programs to reduce or eliminate barriers to implement state of the art technologies. The 
list below represents an “initial list” of potential concepts. It is expected that as South Coast AQMD staff 
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and stakeholders further explore incentives approaches, additional concepts may be identified. South 
Coast AQMD staff is committed to further investigating the concepts listed below and others. During rule 
development, staff will consider technical feasibility, identify industry-specific affordability issues, cost-
effectiveness and incremental cost-effectiveness, and may consider alternative compliance mechanisms. 

Incentive Funding: Incentive funding involves the creation of economic incentives to reduce the cost and 
encourage businesses to replace their existing high emitting equipment or their materials with equipment 
or materials that are zero or near-zerolow emitting. It includes mechanisms such as loans and grants. 
Funding for these programs could derive from mitigation fees, penalty or settlement fees, or federal or 
State grants and programs.  

Permitting and Fee Incentives and Enhancements: Permitting and fee incentives and enhancements 
could include the expansion of the existing certification program and pre-approved permit program to 
include additional qualified categories. Incentives involving reduced permitting fee programs for 
advanced technologies which significantly reduce emissions, as well as other permitting enhancements 
identified as priority projects are also discussed and require less effort to permit or enforce in this 
incentive approach, however, would need to be evaluated and reviewed prior to program implementation.  

NSR Incentives and Enhancements: The mechanism of credit offsets and NSR incentives includes 
expanding the number of exemptions under Rule 1304 – Exemptions, and expanding the use of the priority 
reserve under Rule 1309.1 – Priority Reserve, for businesses using or providing advanced clean 
technologies. In addition, this mechanism could include the adoption of a Clean Air Investment Fund and 
potential short-term leasing of offset credits.  

CEQA Incentives: CEQA incentives will focus on mechanisms South Coast AQMD staff can provide in the 
CEQA process such as expedited review.  

Branding Incentives: Branding incentives can recognize businesses or equipment for reaching a superior 
level of air quality excellence. Branding incentives can vary from recognition awards to specific labeling or 
certification.  

Recordkeeping and Reporting Incentives: Recordkeeping and reporting incentives can reduce the 
recordkeeping and reporting requirements for specific zero and near-zerolow emission technologies. 

Emission Reductions  
Predicting VOC emission reductions from these voluntary activities is challenging. The availability and 
amount of incentives would directly affect the level of VOC emission reductions achieved. Emission 
benefits from incentives can be quantified based on program participation, technology/material 
penetration, and other assessment and inventory methods. Implementing additional incentive programs 
will include a means to quantify these benefits as they are developed. Updated emission reductions 
achieved from these activities will be incorporated into the subsequent SIP revisions as projects are 
implemented. 
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Rule Compliance and Test Methods  
Not Applicable. 

Cost Effectiveness 
The decision regarding when to replace existing equipment can vary; some facilities may replace 
equipment or reformulate material when it is no longer operable or outdated, while other facilities may 
replace equipment or material well before it reaches that point. Regardless, equipment/material 
replacement and/or installation of pollution controls can represent a significant financial decision where 
the operator must assess for the capital cost to purchase new equipment, installation, operating and 
maintenance costs. 

The South Coast AQMD has implemented several funding programs to help facilitate specific technologies 
and compliance with the South Coast AQMD rules. One such example involved the establishment of the 
Rule 1470 Risk Reduction Fund in May 2012. This fund was adopted by the South Coast AQMD Governing 
Board to set aside $2.5 million to offset the cost of purchasing diesel particulate filters for new diesel 
emergency standby engines as required under Rule 1470 – Requirements for Stationary Diesel-Fueled 
Internal Combustion and Other Compression Ignition Engines. Another program is the Dry Cleaner 
Financial Incentive Grant Program which was designed to assist local dry cleaners to switch to non-
perchloroethylene dry cleaning systems to comply with Rule 1421 – Control of Perchloroethylene 
Emissions from Dry Cleaning Systems. Up to $20,000 was available for CO2 machines and $10,000 for 
water-base system machines. For a limited time, $5,000 was available for hydrocarbon machines. Since 
2008, the program has provided approximately $265,000 to local dry cleaners in order to upgrade their 
systems. In addition, there are several existing incentive programs which help promote higher efficiency 
and lower emitting technologies such as the: residential energy efficiency upgrades for Environmental 
Justice (EJ) areas that includes attic insulation, smart thermostats for the heating/air conditioning system, 
and higher efficiency light bulb replacements; electrification of residential appliances in EJ areas to replace 
existing natural gas fired appliances in multi-unit apartments with electric appliances, the Lawn Mower 
and Leaf Blower Exchange; Surplus Off-Road Opt-In for NOx (SOON) Program; Carl Moyer Memorial Air 
Quality Standards Attainment Program; Mobile Source Emission Reduction Credit (MSERC) Credit 
Programs; and Voucher Incentive Program. Additionally, in January 2018 the South Coast AQMD 
Governing Board approved the release of Request for Proposal (RFP) #P2018-06 to announce the 
availability of funds and solicit stationary and mobile source projects that would result in emission 
reductions of NOx, VOC, and PM, in accordance with the approved control strategy in the 2016 AQMP 
(e.g., FLX-02). The broad-based RFP was open to a wide variety of project types such as zero and near zero 
technologies, equipment replacement/repower/retrofit, infrastructure, energy efficiency improvement, 
and technology demonstration to achieve emission reductions with up to $61 million available from a 
combination of several South Coast AQMD Special Revenue Funds. 

The cost-effectiveness of this measure cannot be determined, given the potential variety of programs and 
projects that will be developed. The cost-effectiveness for specific incentive programs can be determined 
as they are developed and implemented by the South Coast AQMD 
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Implementing Agency 
The implementing agency will be the South Coast AQMD, in potential cooperation with other local 
governments, agencies, businesses, technology manufacturers and distributors, and community groups. 

References  
South Coast Air Quality Management District. (2016). 2016 AQMP White Paper – Industrial Facility 
Modernization. November 2015 
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BIO-01: ASSESSING EMISSIONS FROM URBAN VEGETATION  
[VOCs] 

CONTROL MEASURE SUMMARY 

SOURCE CATEGORY: URBAN VEGETATION 

CONTROL METHODS: ASSESSING URBAN BVOC EMISSIONS AND IMPACTS ON OZONE AND PM; 
PROMOTING LOW BVOC EMITTING TREE SPECIES  

EMISSIONS (TONS/DAY):  

ANNUAL AVERAGE 2018 2031 2032 2037 

VOC INVENTORY TBD TBD TBD TBD 
VOC REDUCTION  TBD TBD TBD 
VOC REMAINING  TBD TBD TBD 
     

SUMMER PLANNING  2018 2031 2032 2037 

VOC INVENTORY TBD TBD TBD TBD 
VOC REDUCTION  TBD TBD TBD 
VOC REMAINING  TBD TBD TBD 
     

CONTROL COST: TO BE DETERMINED 

IMPLEMENTING AGENCY: SOUTH COAST AQMD 

Description of Source Category 
Trees emit biogenic volatile organic compounds (BVOCs), and some BVOCs (e.g., isoprene and 
monoterpenes) are important precursors of ozone and PM. However, there are large differences in both 
the amount and type of BVOCs emitted by tree species. There are over 800 distinct tree species within 
urban areas of the Basin, yet only 45 species represent about 80 percent of the total tree population. 
While studies have assessed the BVOC emission potential of about half of the tree species in the Basin, 
most studies reported qualitative measurements but have limitations in comprehensive measurements 
of all the BVOC species. Thus, uncertainties exist in the current BVOC inventory. 

Basin total anthropogenic VOC (AVOC) emissions are 417 tons per day in 2018 summer planning emissions 
inventory, while Basin average BVOC emissions from May through September were estimated at 247 tons 
per day. However, BVOC emissions surged to over 500 tons per day on the hottest summer days in 2018. 
About 75 percent of BVOC emission in the Basin is isoprene, a highly reactive compound that has a higher 
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ozone forming potential than many AVOCs. Between now and 2037, marginal declines in AVOC emissions 
are anticipated due to regulation. However, the trajectory of BVOC emissions is uncertain. Perturbations 
to BVOC emissions can result due to meteorological variability, climate change, or changes in the 
composition of the urban landscape. This measure is intended to enhance awareness of the significance 
of BVOCs in ozone and PM2.5 formation and improve the BVOC emissions inventory to assist future 
planning efforts. 

Background 
A recent study estimated tree species composition for 140 cities within the Basin based on municipal tree 
inventories (including about 1 million individual trees) and field plot data, representing both private and 
public lands (Guenther, 2020). The inventory includes over 800 tree species that are members of more 
than 300 different plant genera and 100 plant families. However, most of these trees are relatively rare 
and just 45 tree species and 20 plant genera account for about 80 percent of all trees. The contribution of 
individual species varies for different cities. For example, coast live oak contributes 5 to 10 percent of the 
total trees in many cities in Orange and Riverside counties but about 1 percent or less in Los Angeles and 
nearby cities. Carrotwood (Cupaniopsis anacardiodes) and Sweetgum (Liquidambar styraciflua) 
contributions range from 2 to 10 percent for specific cities with the higher values in Los Angeles County 
and in a few Orange County cities.  

A 1982 vegetation inventory for part of the Basin (~84 of the 140 cities) found that the plant cover 
consisted of 67 percent shrubs, 10 percent herbaceous, and 23 percent trees including 78 trees species 
(Miller and Winer, 1984). The 1982 tree species composition is generally similar to the current tree 
inventory but there has been a substantial decrease in native California species, primarily Quercus (Oaks) 
and Pinus (Pines) species, and a decrease in Ulmus (Elms), Acer (Maple), and Eucalyptus species. The 
species replacing these trees are primarily exotics from subtropical and Mediterranean regions including 
Ficus, Cupaniopsis (Carrotwood), Platanus (Sycamore), and Ligustrum (Privet) species. In addition, there 
have been substantial increases of two southeastern US native species, Liquidambar styraciflua (American 
sweetgum) and Magnolia grandiflora (southern magnolia).  

The tree species recommended by existing tree planting programs differ considerably from the current 
urban forest and an increase in these trees could lead to significant changes in overall South Coast tree 
species composition and the associated BVOC emission in future decades (Gu et al., 2021). The California 
Climate Investment (CCI) program supports urban tree planting and other projects to reduce greenhouse 
gas emissions from the State. A database of 18,261 CCI trees that were recently planted in the 140-city 
region was analyzed to investigate tree species composition trends. Only one (Fraxinus) of the top twelve 
recently planted tree genera was ranked in the top twelve genera of the current tree inventory. Most of 
the recently planted trees were either high BVOC emitters (e.g., Quercus ilex, Quercus agrifolia, Platanus 
species) or were trees for which emission factors are unknown or highly uncertain (e.g., Koelreuteria 
bipinnata, Cercis canadensis, Pistacia chinensis, Podocarpus gracilor, Hymenosporum flavum). Other tree 
planting organizations in Los Angeles (e.g., City Plants https://www.cityplants.org/our-story/) are also 
planting trees that differ substantially from the current inventory and are primarily species for which there 
are no reported BVOC emission factor measurements. 
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Regulatory History 
Because trees are a natural emission source, there has not been extensive regulation in this area. In 2009, 
the South Coast AQMD launched a Local Government Match Program - Tree Partnership (Tree 
Partnership). The primary goal of the Tree Partnership was to assist cities and counties within the South 
Coast Air Basin (Basin) to provide additional tree planting within their communities, educational facilities 
or other public land areas controlled by the city or county. The program was funded with $1.5 million from 
interest earned in the Rule 1309.1 Mitigation Fund. The Governing Board awarded 20 contracts with 19 
cities at its October 2, 2009 meeting, resulting in the planting of over 4,300 low-emitting trees. 

Proposed Method of Control 
The South Coast AQMD will further improve the biogenic emissions inventory for the Basin, improve 
understanding of the contribution of BVOCs to ozone and PM formation, and promote low VOC emitting 
species, when applicable. BVOC emission models assume that emission rates are the product of an 
emission factor and an emission activity factor, similar to the approach used for most anthropogenic 
emission models. Recent BVOC research has focused primarily on emission activity even though 
uncertainties in the emission factors are relatively high and may even dominate the total uncertainty in 
BVOC emission rate estimates (Arneth et al., 2011). The lack of reliable emission factor measurements for 
many of the most common tree species in the Basin is a critical concern. To address this, semi-qualitative 
emission factor measurements will be performed for many tree species in the Basin, including exotic 
species for which no emission factor data is available. Subsequently, high quality, comprehensive BVOC 
measurements will be performed for a subset of the tree species, focusing on those with the greatest 
emission potential. 

Another source of uncertainty exists in the calculation of landscape weighted emission factors, which 
consider the fractional coverage of trees, shrubs, crops, and herbs. The fractional coverage of individual 
vegetation types is referred to as the growth form distribution. The default distribution employed in 
existing models relies on satellite data which provides approximately 1 km by 1 km resolution. However, 
a more accurate distribution will be necessary to enhance the emission estimation. Thus, the distribution 
will be further refined by using high resolution data (60 cm) from the National Agriculture Imagery 
Program to classify the individual growth forms in the Basin. 

These data will be integrated into the South Coast AQMD’s AQMP modeling tools to improve the accuracy 
of BVOC emission estimates by directly measuring emission factors of the dominant urban tree species 
and improving the growth form distribution. This is especially important because BVOC emissions have 
been implicated in the transition from VOC-limited ozone formation during winter to NOx-limited ozone 
formation during summer (Wu et al., 2021). Improving the BVOC emissions inventory is the first step 
toward understanding this complex dynamic and designing appropriate controls, which may include 
programs similar to the Tree Partnership. Such programs would provide outreach and funding to cities 
and counties for the planting of low emitting species on public lands. Trees could either be newly planted 
or replacing high emitting species, when applicable. BVOC emission potential would be assessed according 
to the results of an ongoing study as well as published literature (Benjamin and Winer, 1998). The exact 
nature of the program, timeline for implementation, and funding availability will be determined at the 
appropriate time. During rule development, staff will consider technical feasibility, identify industry-
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specific affordability issues, cost-effectiveness and incremental cost-effectiveness, and may consider 
alternative compliance mechanisms. 

Emission Reductions 
To be determined. 

Rule Compliance and Test Methods 
Not applicable. 

Cost Effectiveness 
The cost-effectiveness of this measure cannot be determined, given the variety of programs and projects 
that may be developed. The cost-effectiveness for specific incentive programs can be determined as they 
are developed and implemented by the South Coast AQMD. 

Implementing Agency 
The South Coast AQMD is responsible for implementing this measure. 
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MCS-01: APPLICATION OF ALL FEASIBLE MEASURES  
[ALL POLLUTANTS] 

CONTROL MEASURE SUMMARY 

SOURCE CATEGORY:  ALL SOURCE CATEGORIES 

CONTROL METHODS:  ALL AVAILABLE CONTROL METHODS 

EMISSIONS (TONS/DAY):   

ANNUAL AVERAGE 2018 2031 2032 2037 

POLLUTANT INVENTORY TBD TBD TBD TBD 

POLLUTANT REDUCTION  TBD TBD TBD 

POLLUTANT REMAINING  TBD TBD TBD 

SUMMER PLANNING  2018 2031 2032 2037 

POLLUTANT INVENTORY N/A TBD TBD TBD 

POLLUTANT REDUCTION  TBD TBD TBD 

POLLUTANT REMAINING  TBD TBD TBD 

CONTROL COST:  NOT DETERMINED*  

INCENTIVE COST: N/A  

IMPLEMENTING AGENCY: SOUTH COAST AQMD  

* Emission reductions and cost-effectiveness will be determined after a source category and feasible controls are identified. 

 

Description of Source Category  
This control measure is to address the State law requirement for all feasible measures for ozone.  Existing 
rules and regulations for pollutants including VOCs and NOx reflect current best available retrofit control 
technology (BARCT). However, BARCT continually evolves as new technology becomes available that is 
feasible and cost-effective.  South Coast AQMD staff would continue to review actions taken by other air 
districts for applicability in our region.  Through this proposed control measure, the South Coast AQMD 
would commit to consider the adoption and implementation of the new retrofit control technology 
standards, as well as new controls or limits on existing operations.      
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Background  
This control measure serves as a placeholder for any future control measures that may become feasible, 
prior to subsequent State Implementation Plan (SIP) revisions, through technology advances and/or cost 
decreases. South Coast AQMD staff continually monitors evolving control technologies, price changes, 
and the actions of other air quality agencies to determine the feasibility of implementing additional 
controls to achieve emission reductions. For example, almost all processes (pulping machines, press and 
dryers to convert waste-paper (newspaper, cardboard, etc.) back into cardboard paper) in the pulp and 
recycled paper mills are sources of fugitive VOC emissions, yet currently there is no known feasible control 
potentially available for fugitive VOC emissions generated by these type of sources. Very high air flow of 
vent gases makes it impractical and not cost-effective to vent the exhaust gas to a control device. Similarly, 
breweries, wineries, distillers and other similar operations that store and process grains, ferment, age, 
store and package the spirits (beer, wine, whiskey, etc.,) and treat the wastewater on site generate VOC 
emissions. Known feasible methods of control are not cost-effective based on the current emissions 
inventory. However, in the future, industry growth and affordable cost-effective control could make these 
sources viable future control measures. 

Regulatory History 
The California Clean Air Act (CCAA) requires air districts to achieve and maintain State standards by the 
earliest practicable date and for “extreme” nonattainment areas, to include all feasible measures in the 
California Health and Safety Code (H&SC) §§ 40913, 40914, and 40920.5. The term “feasible” is defined in 
the California Code of Regulations, section 15364, as a measure “capable of being accomplished in a 
successful manner within a reasonable period of time, taking into account economic, environmental, legal, 
social, and technological factors.” CARB guidance states that this definition, found in the CEQA Guidelines, 
applies to the requirements under air pollution laws. The required use of BARCT for existing stationary 
sources is one of the specified feasible measures.  H&SC §40440 (b)(1) requires the South Coast AQMD to 
adopt rules requiring best available retrofit control technology for existing sources. H&SC §40406 
specifically defines BARCT as “…best available retrofit technology means an emission limitation that is 
based on the maximum degree of reduction achievable taking into account environmental, energy, and 
economic impacts by each class or category of source.” 

Existing rules and regulations on VOC and NOx reflect current BARCT. However, BARCT evolves as new 
control methods become available that are feasible and cost-effective. Through this control measure, the 
South Coast AQMD commits to consider the adoption and implementation of new retrofit control 
technology standards as technology develops. 

Proposed Method of Control  
South Coast AQMD staff will continue to review new emission limits or controls introduced through 
federal, State or local regulations to determine if South Coast AQMD regulations remain equivalent or 
more stringent than rules in other regions. If not, a rulemaking process will be initiated to perform a BARCT 
analysis with potential rule amendments if deemed feasible. In addition, the South Coast AQMD will 
consider adopting and implementing new retrofit technology control standards, based on research and 
development and other information, that are feasible and cost-effective. During rule development, staff 
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will consider technical feasibility, identify industry-specific affordability issues, cost-effectiveness and 
incremental cost-effectiveness, and may consider alternative compliance mechanisms. 

Emission Reductions  
Further emission reductions would be sought from the adoption of new rules or amendment of existing 
rules and regulations to reflect new BARCT standards that may become available in the future prior to 
subsequent AQMP revisions. 

Rule Compliance and Test Methods  
Compliance with this measure would be based on monitoring, recordkeeping, and reporting requirements 
that have been established in existing source specific rules and regulations. In addition, compliance would 
be verified through inspections and recordkeeping and reporting requirements. 

Cost Effectiveness 
Cost-effectiveness for this control measure cannot be determined because the future set of “all feasible” 
measures are not known. The South Coast AQMD will continue to analyze the potential cost impact 
associated with implementing this control measure, conduct research on new control technologies, and 
provide cost-effectiveness information during any future rule making processes. 

Implementing Agency 
The South Coast AQMD has the authority to regulate emissions from stationary sources.   

References  
California Health and Safety Code Sections 40913, 40914, 40920.5, 40406, and 40440 (b)(1) 

California Code of Regulations, Section 15364 
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MCS-02: WILDFIRE PREVENTION  
[NOx, PM]  

CONTROL MEASURE SUMMARY 

SOURCE CATEGORY:  N/A 

CONTROL METHODS:  INCENTIVE FUNDING 

EMISSIONS (TONS/DAY):  N/A 

ANNUAL AVERAGE 2018 2031 2032 2037 

POLLUTANT INVENTORY N/A N/A N/A N/A 

POLLUTANT REDUCTION  N/A N/A N/A 

POLLUTANT REMAINING  N/A N/A N/A 

SUMMER PLANNING (IF NOX/VOC) 2018 2031 2032 2037 

POLLUTANT INVENTORY N/A N/A N/A N/A 

POLLUTANT REDUCTION  N/A N/A N/A 

POLLUTANT REMAINING  N/A N/A N/A 

CONTROL COST:   $4,100 per ton of TSP prevented; TBD for NOx 

INCENTIVE COST:   $259,800 

IMPLEMENTING AGENCY:                                   SOUTH COAST AQMD 

 

Description of Source Category 
This proposed control measure will seek particulate matter emission reductions and property defensible 
space enhancements from fuel reduction efforts via hand-thinning, mechanical thinning, and the use of 
chipping equipment (chipping) to mitigate excess fuels at properties located in the residential urban-wild-
interface (UWI) areas of the San Bernardino National Forest (SBNF). 

Background 
Wildfires are a natural part of healthy Southern California forest ecosystems. Frequent and low- to 
moderate-intensity natural wildfires allow for fire-adapted species to reproduce, remove dying or dead 
flora, and increase forest resiliency through maintaining a natural biomass density. 

Beginning in the early 20th century, fire suppression became the standard approach to managing fire. 
Fueled by fire suppression initiatives from the U.S. Forest Service as a result of the Theodore Roosevelt 



Draft Final 2022 AQMP  CM # MCS-02 

IV-A-183 

administration, changes to the social perception of forests, and economic pressure for optimizing 
timberlands not for forest health but for timber density, the natural cycle of fire-induced forest clearing 
and rejuvenation was disrupted. Several areas, including Southern California, have experienced severe 
wildfires as a result of overgrown fuel sources that have accumulated over the last several decades. 
Combined with increasing urbanization and increased climate change, flagrant wildfires are becoming 
more destructive and frequent, with 9 of 10 of the largest, most destructive, and most deadly fires in 
California’s history occurring within the last decade. 

Since the last third of the 20th century, policies against controlled burns were lifted on public and private 
lands and prescribed fire began to reemerge as a tool to combat human-caused forest compositional 
changes. However, progress has been slow and many acres remain to be fully treated. A 2019 study 
“We’re Not Doing Enough Prescribed Fire in the Western United States to Mitigate Wildfire Risk,” written 
by University of Idaho fire scientist Crystal Kolden, concluded that although California intentionally burned 
around 90,000 acres in 2018, however, the ideal burn rate is 5-10 times that amount.  

While effective, prescribed burns have a complex administrative process in order to be approved, 
including burn and smoke management plans requiring regulatory approval. Prescribed burns also have 
social and safety implications as they are inherently a stronger and more complex approach to fuel 
reduction than thinning mechanisms. Hand-thinning and mechanical-thinning are fuel reduction methods 
that can be used in addition to or in-place of prescribed burning to achieve the objective of reduced fuel 
loads. These methods are often chosen in UWI areas due to proximity to structures and human life. 

Thinning methods are also often paired with either prescribed pile burns or with chipping. Prescribed pile 
burns are similar to prescribed burns (often called “broadcast burns”) but are localized to individual piles 
of loaded fuel from thinning efforts. Chipping involves no burning but changes the physical composition 
of the fuel.  

Fuel composition encompasses four different categories. Ground fuels are the lowest elevation fuel that 
do not generally contribute to wildfire intensity or spread and consist of below-surface materials such as 
organic soils, duff, decomposing litter, roots, buried logs, and portions of stumps that lie below the 
surface. Surface fuels are on or near the ground floor that are often the most hazardous fuels, which is 
especially true in drier forests that have been affected by fire suppression and hyper-focused timber 
harvesting. Surface fuels consist of leaf and needle litter, dead branch material, downed logs, bark, tree 
cones, short shrubs, grasses, and other herbaceous materials. Ladder fuels are the next vertical fuel layer 
and are the second-most dangerous fuel as they allow for vertical extension of lower-intensity ground and 
surface fires into the canopy of larger trees. Ladder fuels consist of small trees, large shrubs, and the 
understory layer of trees. Crown fuels are the highest vertical fuel layer and include the canopy of large 
trees and play a smaller role in overall fire hazard potential. 

Pairing thinning with chipping, also known as mastication, reduces flammable material and changes the 
physical composition from voluminous and flammable surface, ladder, and occasionally canopy fuels, into 
dense and less flammable chips. Thinning efforts primarily target ladder fuels to both reduce continuity 
between surface and crown fuels as well as promote native species propagation in areas where natural 
fires have been suppressed. Chips are a class of organic mulch and may be spread on the site where the 
fuel is collected, spread on private or government properties, or delivered to county facilities for 
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processing. There is currently a shortage of data on mulch spread on the site of fuel collection on long-
term ecological impact, with some studies showing an increase in non-native herbaceous and shrub flora 
and a short-term increase in surface fire hazard. 

This mulch provides a multitude of benefits including reduced water consumption for adjacent flora, 
enhanced soil temperature insulation, reduced invasive weed propagation, improved erosion and dust 
control, mitigation of soil compaction, and aesthetic improvements.  If gathered in sufficient enough 
quantities, chip material may also serve as an input to biomass processing facilities for energy production. 

Homes and structures can catch fire through a variety of mechanisms, including embers which can float 
away from a main fire, radiant heat which can indirectly ignite materials from a sightline to a flame if in 
close enough proximity, and direct flame contact. Home hardening is the process of selecting materials, 
installation techniques, landscaping, and spacing considerations to increase the resiliency of homes or 
structures against these ignition mechanisms. 

The California Department of Forestry and Fire Protection (CalFire) currently specifies 4 zones for 
defensible space for structures. Zone 0 requirements, put into law in 2020 by Assembly Bill 3074, extend 
0-5 feet from a structure and allows for no combustible material. Zone 1 extends to 30 feet and requires 
removal of highly combustible materials such as dead vegetation. Zone 2 extends to 100 feet and requires 
optimized spacing and vegetative care, such as no overgrown grass and appropriate spacing between 
plants, shrubs, and trees. CalFire also recommends removing all tree branches at least 6 feet from the 
ground and maintaining a vertical spacing under trees equal to 3 times the height of the tallest nearby 
shrub. 

The practice of thinning and use of chips as ground cover can facilitate defensible space modifications by 
removing excess surface and ladder fuels and enhance the resiliency of underlying soil through increased 
water retention, complementing home hardening efforts. 

The Mountain Rim Fire Safe Council (the "Council”), encompassing 110 square miles and much of the San 
Bernardino UWI, has successfully demonstrated the effectiveness of chipping initiatives and has 
successfully received CalFire and Southern California Edison funding in the past for thinning and chipping 
treatment. 

Regulatory History 
There are no South Coast AQMD funding initiatives specifically addressing fuel reduction efforts in 
communities in the San Bernardino National Forest. Rule 444 currently applies to open burning activities, 
which includes prescribed fire burning, but does not include a fuel reduction provision or mechanism for 
private landowners to conduct prescribed burning on residential properties. Rule 444 currently only 
allows for prescribed burning on public lands or lands open to the public, such as scout and Christian 
camps, when conducted by fire management agencies only. 

Proposed Method of Control  
The proposed method of control is to coordinate with other agencies to provide funding for chipping 
operations for the remaining untreated area in the Council’s UWI. This would be similar to the CalFire and 
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Southern California Edison grants the Council has received in the past. The Council has not been able to 
provide sufficient chipping operations to its constituency due to the overwhelming demand for the service 
that has already exhausted its most recent grant. 

The Council has received a total of three grants for chipping operations, awarded in 2014, 2017, and 2018. 
Although the 2018 grant was intended to be a 4-year grant, the Council had a nearly 300 percent increase 
in enrollment in its constituency from the 2017 grant and the funds were exhausted 18 months early. 

The Council has provided records detailing the volunteer match to the grant funds. With the chipping 
program in place, homeowners in the UWI are much more compliant and engaged with assisting with fuel 
load reduction by trimming and removing excess hazardous vegetation, such as dead trees and leaf litter, 
for chipping than without the program. Using the number of volunteer hours from these property owners 
for each grant and the California Volunteer Rate, the Council estimates a 440 percent volunteer match to 
grant funds. 

The Council’s 2017 and 2018 grants’ funds were provided by the California Climate Investments Program, 
with a requirement to track the amount of fuel collected. The Council also tracked the 2014 amount of 
fuel collected. The total fuel collected was 1,682,215 cubic feet which is equivalent to approximately 
20,187 green tons. The unit of measure, green tons, refers to the weight of material as it currently exists, 
moisture included, and bone-dry tons (BDT) refers to the dry-weight component of the green tonnage, 
without moisture. 

The Council estimates that 25,000 properties still remain untreated, even after the three grants had been 
received and chipping was implemented. 

Studies show that the combination of thinning and chipping costs approximately $500-$1,500 per acre 
treated. Over the course of the three grants, the Council has treated approximately 1,491 acres with grant 
funds of $284,242 and a volunteer match of $1,259,920, or a total of $1,544,162 expended for fuel 
reduction. This results in a cost-per-acre of $1,036. Based solely on grant funds, the cost-per-acre is 
$191/acre. 

The 1,491 treated acres covered 2,281 properties, or an average of 0.65 acres per property. For the 25,000 
remaining properties, a total of 38,246 acres remain to be treated assuming 0.65 acres per property. With 
the current grant-portion cost-per-acre of $191, this results in grant funds of $7,304,986. Given the 
extensive and ongoing nature of fuel reduction, it is advisable to stage the total number of treated acres 
over several years. This proposal recommends providing a portion of this total amount as funding for an 
initial pilot for one grant cycle to last 2 years. The increasing engagement of the chipping program in the 
subject area suggests that subsequent cycles have an increasing enrollment. The assumed number of 
participating properties is at least that of the highest enrollment in a previous year, which was 1,046 
properties in 2020. Providing funding for 2 years results in a total of at least 2,092 properties or 1,360 
acres. This results in pilot funding in the amount of $259,760. Upon conclusion of this pilot, a review shall 
be completed and a vote conducted on whether to continue providing funding for additional years based 
on treated area and overall success of the pilot grant. 
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While it is possible another CalFire grant may be received by the Mountain Rim Fire Safe Council, funds 
from the South Coast AQMD would allow any future CalFire grant funds to be targeted to any number of 
additional fire-related initiatives: fire hazard abatement assistance; hazardous dead tree removal, 
document shredding, elimination of interior fuels, the publication of "Living with Wildfire in the Inland 
Empire", house numbering, and fire prevention outreach and education. 

Additional projects are conducted by the Council without any funding: Gold-Spotted Oak Borer Task Force 
(an invasive species), goats for fuel reduction; BioChar for woody debris disposal, pine needle collection 
and disposal (for use as biochar and/or use at ski resorts), home hardening compliance, demonstration of 
fire safe gardens/landscape sites (to showcase drought resistant, low water native species in various 
areas), and others such as a statewide chipping locator service currently in development. During rule 
development, staff will consider technical feasibility, identify industry-specific affordability issues, cost-
effectiveness and incremental cost-effectiveness, and may consider alternative compliance mechanisms. 

Emission Reductions  
While there are no direct emission reductions associated with this proposal, it provides a preventative 
mechanism that may reduce emissions in the future. A flagrant, uncontrolled wildfire is undesirable, and 
can lead to destruction of properties as well as multiple tons of pollutants, including toxic pollutants, 
depending on the size of the wildfire and what is burning. Fortunately, there has not been a major fire in 
the San Bernardino UWI area since 2018 and thus the mitigated impact in terms of wildfire severity cannot 
be measured. However, it is reasonable to assume that, should a wildfire break out, that the 1,360 acres’ 
worth of fuel, if not collected, would be burned, which is a likely scenario given the collected fuel is 
primarily ladder fuels. Additionally, structures that have not had thinning and chipping treatment are at 
an increased risk of burning and emitting toxic contaminants from interior fuel burning such as benzene, 
methylene chloride, vinyl chloride monomer, naphthalene, asbestos, and arsenic. These contaminants 
were released into the town of Paradise’s drinking water supplies as it burned during the 2018 Camp Fire. 

The average cubic feet of collected fuel per acre over the last 3 grants is 1,130 cubic feet per acre. Applied 
to the pilot grant’s 1,360 acres, this equates to a total of 1,536,800 cubic feet of fuel proposed to be 
collected. 

Several studies have reviewed the emissions profile of burned fuel. These emissions vary extremely widely 
depending on a number of factors including type of fuel (plant, shrub, or tree), species of fuel, humidity, 
available oxygen, temperature, wind, moisture content, and other factors. 

One such source is a calculator developed by the University of Washington and used by the U.S. Forest 
Service which estimates emissions from pile burning based on fuel type, volume of fuel pile, packing 
density (large trees have higher packing density), bone-dry mass (removing moisture), and percentage of 
mass consumed. Using a total of 1,536,800 cubic feet of fuel collected (assumed to be a conifer 
composition with 90 percent combustion efficiency) and revising the calculator’s packing density from 20 
percent to 75 percent, the total emissions are 4.24 tons (PM), 3.00 tons (PM10), 2.62 tons (PM2.5), 60.72 
tons (CO), 1,862 tons (CO2), 4.91 tons (CH4), and 3.32 tons (non-methane hydrocarbons). This source 
determines foregone emissions from preventing wildfire of the collected fuel only. 
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Another source is the U.S. EPA’s AP-42, CH 13.1: “Wildfires and Prescribed Burning,” which gives various 
emission factors for several different regions of the country. Although California is its own region (Region 
5), due to the majority of California’s forest being outside of Southern California and the region of the 
Council being closer in climate to that of the Southwestern region (Region 3), Region 3’s emission factors 
were chosen. Region 3’s emission factors are also lower than that of Region 5, providing a more 
conservative estimate of an emissions profile from burning. These emission factors are given in kg/Hectare 
units and are shown as 191 (PM), 1,570 (CO2), 269 (CH4), and 45 (NOx). Converting the pilot acreage of 
1,360 acres to hectares yields 550.37 hectares. Converting kilograms (kg) to tons yields a conversion factor 
of 0.0011 tons/kg. This yields the following: 115.6 tons (PM), 950.49 tons (CO2), 162.85 tons (CH4), and 
27.24 tons (NOx). This source determines foregone emissions from preventing wildfire of the total land 
area in the pilot grant. It is reasonable to assume that if a given land area is not treated, that more fuel 
than just that amount collected will burn as well. The collected fuel will contain excess ladder fuels, which 
if not collected, may lead to canopy fires and total combustion of a given land area. 

Rule Compliance and Test Methods  
Due to the nature of this control measure, no rules or test methods are proposed. 

Cost Effectiveness 
The pilot funding amounts to a grant of $259,760 to treat 1,360 acres for fuel reduction in the San 
Bernardino UWI. Should these materials be prevented from burning in a wildfire, the PM emissions 
prevented amount to 9.86 tons - 115.6 tons. Total Suspended Particles (TSP) will be used to aggregate all 
PM emissions and is defined as all particulates with a diameter less than or equal to 100 microns. A median 
of value of 62.73 tons TSP is selected, as the most probable scenario is that all of the excess surface and 
ladder fuels and a portion of canopy fuels would be combusted in a wildfire. Using this median value, the 
cost-effectiveness is $259,760/62.73 tons = $4,141 per ton of TSP prevented. 

Implementing Agency 
The South Coast AQMD has the authority to provide grant funds to prevent emissions from excess fuel.    
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FLX-01: IMPROVED EDUCATION AND PUBLIC OUTREACH  
[ALL POLLUTANTS] 

CONTROL MEASURE SUMMARY 

SOURCE CATEGORY:  RESIDENTIAL, COMMERCIAL, INDUSTRIAL, TRANSPORTATION, AND 
MISCELLANEOUS SOURCES 

CONTROL METHODS:  INCREASED AWARENESS, INCENTIVE PROGRAMS, AND TECHNICAL 
ASSISTANCE IN MAKING LOW OR ZERO EMITTING PURCHASES, 
IMPLEMENTING EFFICIENCY PROJECTS, AND CONSERVATION 
TECHNIQUES 

EMISSIONS (TONS/DAY):   

ANNUAL AVERAGE 2018 2031 2032 2037 

POLLUTANT INVENTORY N/A N/A N/A N/A 

POLLUTANT REDUCTION  N/A N/A N/A 

POLLUTANT REMAINING  N/A N/A N/A 

SUMMER PLANNING  2018 2031 2032 2037 

POLLUTANT INVENTORY N/A N/A N/A N/A 

POLLUTANT REDUCTION  N/A N/A N/A 

POLLUTANT REMAINING  N/A N/A N/A 

CONTROL COST:  N/A  

INCENTIVE COST: N/A  

IMPLEMENTING AGENCY: SOUTH COAST AQMD AND OTHER PARTIES 

 

Description of Source Category  
This proposed control measure seeks to provide education, outreach, and incentives for consumers to 
contribute to clean air efforts. Examples include consumer choices such as the use of energy efficient 
products, new lighting technology, “super-compliant” coatings, low VOC-emitting tree planting, 
transportation choices, and the use of lighter colored roofing and paving materials which reduce energy 
usage by lowering the ambient temperature. In addition, this proposed measure intends to increase the 
effectiveness of energy conservation programs through public education and awareness as to the 
environmental and economic benefits of conservation. Educational and incentive tools to be used include 
social comparison applications (comparing your personal environmental impacts with other individuals), 
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social media, and public/private partnerships. Further improvement of outreach allows the public to alert 
staff of any environmental problems that need attention.   

 Background  

Energy efficiency and conservation have been included in the South Coast AQMD’s Air Quality 
Management Plans since 1991. The South Coast AQMD continues to implement incentive and education 
programs to help promote clean air product purchases, energy efficiency projects, and conservation 
techniques that provide criteria pollutant emissions benefits. The South Coast AQMD has since adopted 
policies such as the Air Quality Related Energy Policy, Climate Change Policy, and Green Policy that help 
further define the South Coast AQMD’s efforts in these areas.     

This measure seeks to increase awareness of the benefits of purchasing low or zero emitting products and 
promote further implementation of efficiency and conservation pyerojects.  When making purchases such 
as new cars, yard equipment, or household products, there are several factors consumers must consider, 
but emissions and health benefits are typically not among them. To help make emissions an important 
factor in purchasers’ decision-making process, the South Coast AQMD has several existing outreach and 
education programs in place such as Clean Air Choices,34 educational materials, conferences, and outreach 
to specific communities throughout the Basin. Providing additional outreach and education regarding 
clean air choices will help consumers consider the emission benefits of their purchases.  In some instances, 
these purchases include efficiency gains that will decrease longer term operating costs, and thus provide 
a built-in financial incentive. Providing specific outreach and education on these potential cost savings will 
help increase penetration of such low emitting technologies and practices.    

Furthermore, there are several existing incentive programs to help promote higher efficiency and lower 
emitting technologies such as the utility administered rebate programs for purchases of high efficiency 
appliances. Some of these existing programs are established for reasons other than emissions benefits.  
For instance, the electric utility rebate program was established to reduce electricity demand to help 
decrease the need for additional power generation plants. However, this program also provides emission 
benefits that might be implemented faster with further education and outreach by the South Coast 
AQMD. The Energy Savings Assistance program covers the equipment and installation costs of new 
energy-efficient appliances for income-qualified customer. 35  Income-qualified homeowners in 
disadvantaged communities may also qualify for a free solar system through the Energy for All Program.36 
The Residential Advanced Clean Energy program provides eligible customers with a household energy 
assessment and the installation of energy efficient technologies such as no-cost furnace and water heating 
optimization measures and incentives for upgrading to high efficiency furnaces, tankless water heaters, 

 
34 http://www.cleanairchoices.org/ 

35 https://www.sce.com/residential/assistance/energy-saving-program 

36 https://www.gridsolar.org/scesolarcare/ 

http://www.cleanairchoices.org/
https://www.sce.com/residential/assistance/energy-saving-program
https://www.gridsolar.org/scesolarcare/
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and fireplace inserts. 37  Rebates are also available for upgrades to select Energy Star-certified high 
efficiency appliances.38  

The outreach and education regarding these existing programs will include information on co-benefits 
such as emission reductions and cost savings to promote accelerated implementation of these existing 
programs. The South Coast AQMD will also offer additional incentive programs to complement existing 
programs or promote specific efficient low or zero emitting technologies. For instance, the South Coast 
AQMD’s Lawn Mower and Leaf Blower Exchange program provides a good example of the significant 
impacts incentive programs can have.  Since 2003, the South Coast AQMD has sponsored a lawn mower 
exchange program for residential lawn mowers which is now known as the Electric Lawn Mower Rebate 
Program. The program is designed to incentivize residential users with a rebate of up to $250 for the 
purchase of a new electric lawn mower when they turn in their old gas-powered lawn mowers to an 
approved scrapper.  Since its inception, this program has replaced over 57,000 high polluting gasoline-
powered lawn mowers with electric lawn mowers. Similarly, the total number of old, polluting leaf 
blowers that have been scrapped exceeds 10,000. 39  The South Coast AQMD has also launched the 
Commercial Electric Lawn and Garden Equipment Incentive and Exchange Program to provide promote 
transition to zero emission equipment for commercial electric leaf blowers, string and hedge trimmers, 
lawn mowers and chainsaws, resulting in additional emission reduction benefits in the commercial sector. 
In addition, in June 2018, the South Coast AQMD launched the Clean Air Furnace Rebate Program to 
incentivize early deployment of low emitting furnaces. In September 2020 this program was approved to 
be updated with additional funds and expanded to incentivize zero-emitting all-electric heat pumps. 

The South Coast AQMD will also help to promote potential efficiency benefits for existing equipment and 
structures.  There are several reasons why many efficiency projects are not undertaken. In many instances, 
tools, incentive programs, and loan programs for efficiency upgrades are not adequately described, 
advertised, or consolidated, which makes it challenging for consumers to gather necessary information. 
Certain projects require high initial capital costs, despite relatively fast payback periods, which serves as 
a barrier to implementation. In addition, technical barriers prevent many system operators, homeowners, 
and building maintenance crews from utilizing existing tools and implementing efficiency projects. South 
Coast AQMD staff will help develop technical outreach to residents and businesses to help implement 
projects that have emission benefits and short payback periods. South Coast AQMD staff may also 
examine ways to provide assistance through additional incentive programs and/or loan products to defray 
or amortize capital costs on certain efficiency projects. 

Regulatory History 
As this measure is not a regulatory item that will be implemented via rulemaking, there is no relevant 
regulatory history in this area.  However, as mentioned above, the South Coast AQMD has developed and 
implemented a wide array of education, outreach, technical assistance, and incentive programs designed 

 
37 https://www.socalgas.com/save-money-and-energy/rebates-and-incentives/residential-direct-install-program 

38 https://www.socalgas.com/save-money-and-energy/rebates-and-incentives/natural-gas-appliance-rebates 

39 http://www.aqmd.gov/home/programs/community/community-detail?title=lawn-equipment.  
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http://www.aqmd.gov/home/programs/community/community-detail?title=lawn-equipment
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to achieve emission reductions on a voluntary basis. A discretionary economic incentive program (EIP) 
could be established that provides funding for outreach and incentives to promote the use of efficient low 
or zero emitting technologies. In order to get emission reduction credit as part of the State 
Implementation Plan (SIP) submittal, guidelines would be required that demonstrate the emission 
reductions from the EIP are quantifiable, surplus, enforceable, and permanent. 

Proposed Method of Control  
This control measure is a voluntary program that provides education and outreach to consumers, business 
owners, and residents regarding the benefits of making clean air choices in purchases, conducting 
efficiency upgrades, installing clean energy sources, and approaches to conservation. These efforts will be 
complimented with helping implement currently available incentive programs and developing additional 
incentive programs.  Lastly, South Coast AQMD staff may develop an EIP to offer technical and financial 
assistance to help implement efficiency measures and other low emission technologies.  

Emission Reductions  
Quantifying emission reductions from these activities is not possible at this time due to the voluntary 
nature of the control measure.  Outreach and education components will have emission benefits that can 
perhaps be quantified later based on program evaluation, technology penetration, and other assessment 
and inventory methods. Implementing additional incentive programs will provide a means to quantify 
these benefits as they are developed. Emission reductions achieved from these activities will be 
incorporated into the subsequent SIP revisions once projects are implemented. 

Rule Compliance and Test Methods  
Not applicable. 

Cost Effectiveness 
The cost-effectiveness of this measure cannot be determined, given the variety of programs and projects 
that will be developed. South Coast AQMD staff will continually analyze costs associated for with 
education and outreach, and where possible quantify resulting emission reductions. The cost-
effectiveness for specific incentive programs can be determined as they are developed and implemented 
by the South Coast AQMD.   

Implementing Agency 
The implementing agency will be the South Coast AQMD, in cooperation with other local governments, 
agencies, technology manufacturers and distributors, and utility service providers.   
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EGM-01: EMISSION GROWTH MANAGEMENT FROM NEW DEVELOPMENT AND 
REDEVELOPMENT 

[ALL POLLUTANTS]   

CONTROL MEASURE SUMMARY 

SOURCE CATEGORY:  NEW DEVELOPMENT AND REDEVELOPMENT PROJECTS 

CONTROL METHODS:  TO BE DEVELOPED THROUGH A PUBLIC PROCESS  

EMISSIONS (TONS/DAY):   

ANNUAL AVERAGE 2018 2031 2032 2037 

POLLUTANT INVENTORY TBD TBD TBD TBD 

POLLUTANT REDUCTION TBD TBD TBD TBD 

POLLUTANT REMAINING TBD TBD TBD TBD 

SUMMER PLANNING 2018 2031 2032 2037 

POLLUTANT INVENTORY TBD TBD TBD TBD 

POLLUTANT REDUCTION TBD TBD TBD TBD 

POLLUTANT REMAINING TBD TBD TBD TBD 

CONTROL COST:   TBD 

INCENTIVE COST:  TBD 

IMPLEMENTING AGENCY:  SOUTH COAST AQMD/LOCAL OR REGIONAL AGENCIES 

 

Description of Source Category  
The purpose of this control measure is to identify emission reduction opportunities and to mitigate and, 
where appropriate, reduce emissions from new development or redevelopment projects such as 
residential, commercial, and industrial projects that are otherwise not included in other Facility Based 
Mobile Source Measures (FBMSMs) identified in the 2022 Air Quality Management Plan (2022 AQMP). 
These projects are considered indirect sources. An indirect source is any facility, building, structure, or 
installation, or combination thereof, which generates or attracts mobile source activity. Through a public 
process with the Working Group, the measure is designed to identify control measures and a path forward 
to reducing emissions related to indirect sources required to meet and balance the needs of the Basin in 
demonstrating attainment of the federal standards with evolving land use development patterns, growing 
economy, and the needs of the Basin’s increasing populations for clean air, public health, infrastructure, 
and jobs.  
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Background  
The South Coast Air Basin (Basin) population is projected to increase 12 percent by 2031, resulting in new 
residential, commercial, and industrial development activities, according to the Southern California 
Association of Governments (SCAG). The majority of that growth will occur as infill to existing urbanized 
areas. By 2045, SCAG’s 2020 Regional Transportation Plan/Sustainable Communities Strategy (RTP/SCS) 
expects 51 percent of housing and 60 percent of jobs to be located in areas served by high quality transit. 
They are increased from the projected 46 percent of housing and 55 percent of jobs for 2040 in SCAG’s 
2016 RTP/SCS. As a result of the changing distribution and density of development, SCAG reports a 
decrease in vehicle miles traveled (VMT) per capita in the Basin between 2018 and 2037: daily per capita 
VMT is projected to decrease by 6 percent, from 23.23 million miles to 21.83 million miles.  

A variety of existing and future programs, such as California’s 2016, 2019, and the recently adopted 2022 
Building Energy Efficiency Standards (i.e., Title 24) will contribute to emission reductions when compared 
to existing development activities. New development and redevelopment projects will also be constructed 
in compliance with Title 24 green building requirements that greatly reduce construction and operational 
emissions compared with existing development. However, additional numbers and length of passenger 
vehicles and trucks trips, landscape maintenance equipment, and construction emissions from new 
developments and redevelopments will contribute to regional and localized air pollution. EGM-01 seeks 
to reduce emissions primarily from project construction activities by enabling greater deployment of zero 
and near-zerolow NOx emission technologies for on-road and off-road mobile sources.  

In recent years project developers and local jurisdictions have actively explored and implemented 
innovative policies that reduce emissions. One recent example includes the Net Zero Newhall Ranch 
development project located in the Santa Clarita Valley of Los Angeles County. The project is committed 
to reducing or mitigating the project’s greenhouse gas emissions to zero. While net-zero greenhouse gas 
emission projects do not necessarily target Nitrogen Oxides (NOx) emission reductions they may provide 
quantifiable co-benefits of NOx and other criteria pollutant emissions. Another example includes Clean 
Construction policies used by Los Angeles County Metropolitan Transportation Authority (LA Metro), Los 
Angeles World Airport (LAX), and the Port of Los Angeles. These policies generally provide a step-down 
approach, where project developers must use Tier 4 final equipment, but are allowed to use lower tiered 
equipment if certain criteria are met (such as an inability to identify any manufacturers of a particular type 
of Tier 4 final equipment). While these policies reduce emissions for these specific projects, it is unclear if 
these are State Implementation Plan (SIP) creditable due to the complexity of demonstrating the U.S. 
EPA’s integrity elements for SIP credit, which require the emission reductions to be surplus, permanent, 
enforceable and quantifiable. Finally, as part of the environmental review process under California 
Environmental Quality Act (CEQA) and/or National Environmental Policy Act (NEPA), some projects have 
chosen to contribute money to an air quality mitigation fund that would be used to incentivize the 
purchase and use of cleaner equipment to offset emissions. 

A number of air districts in California have already adopted and are implementing indirect source rules, 
policies, and/or collection of mitigation fees to address emissions from new development and 
redevelopment projects. Common approaches include an emissions threshold test to determine the 
applicability of the rule, and mitigation fees, and/or demonstrations that feasible direct, on-site mitigation 
measures have been implemented. These examples by other air districts are provided for informational 
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purposes only, and do not necessarily reflect a model of what an applicable rule that may be developed 
by the South Coast Air Quality Management District (South Coast AQMD) would entail. Given the 
uniqueness and severity of the air quality in the Basin in comparison to other regions in California and the 
United States, unique considerations will be given in developing enforceable mechanisms in order to meet 
federal air emissions standards.  

In December 2005, the San Joaquin Valley Air Pollution Control District (SJVAPCD) adopted Rule 9510 – 
Indirect Source Review, which was approved by the U.S. EPA in May 2011. In December 2017, SJVAPCD 
amended Rule 9510. The purpose of the rule is to reduce emissions of NOx and PM10 from the 
construction of a development project that seeks to gain a final discretionary approval from a public 
agency (upon full build-out) with design features, on-site measures, and off-site measures. The rule also 
applies to transportation or transit development projects whose construction exhaust emissions will equal 
or exceed 2 tons per year of NOx or 2 tons per year of PM10. The rule requires applicants of new 
development projects to provide documents necessary to perform an emissions generation analysis. 
SJVAPCD calculates a required emission reduction amount based on total emissions and identifies credits 
for specific on-site emission reduction measures included in the project. Required reductions not achieved 
by voluntary on-site measures would be achieved off-site through a mitigation fee. Off-site reductions are 
subject to criteria including, but not limited to, being quantifiable and surplus. Such offsite reductions are 
analyzed annually to ensure their effectiveness. 

Regulatory History 
California Health and Safety Code (H&SC) Section 40716 states that “a district may adopt and implement 
regulations to reduce or mitigate emissions from indirect and areawide sources of air pollution”. As an 
example, a 1993 California Attorney General opinion states that “a district’s regulations may require the 
developer of an indirect source to submit the plans to the district for review and comment prior to the 
issuance of a permit for construction by a city or county. A district may also require the owner of an 
indirect source to adopt reasonable post-construction measures to mitigate particular indirect effects of 
the facility’s operation [as a stationary source]. Such regulations could be enforced through an action for 
civil penalties…”. (Cal. Attorney General Opinion 92-519.) While other types of indirect source measures 
could be developed, the same attorney general’s opinion concluded that a district may not impose a 
permitting system upon indirect sources per se, given the primacy of local land use control. H&SC Section 
40716 also states that “nothing in the section constitutes an infringement on the existing authority of 
counties and cities to plan or control land use, and nothing in the section provides or transfers new 
authority over such land use to a district” when an air district adopts and implement regulations to reduce 
or mitigate emissions from indirect and areawide sources of air pollution or encourage or require the use 
of measures that reduce the number or length of vehicle trips. 

EGM-01 was first adopted as part of the mobile source control measure strategies within the 2016 AQMP. 
After the adoption, South Coast AQMD staff convened an EGM-01 working group consisting of affected 
stakeholders from local governments, the building industry, developers, realtors, other business 
representatives, environmental/community organizations, and other stakeholders and held four Working 
Group meetings from May 2017 to January 2018 to explore a framework and identify opportunities, 
innovative approaches, strategies, and actions to mitigate and potentially reduce emissions from new 
development or redevelopment projects. In March 2018, an initial concept for EGM-01 was developed 
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and consisted of the pursuit of voluntary emission reduction strategies in addition to the development of 
an indirect source rule focused on reducing construction emissions from projects over a certain size or 
activity threshold using several compliance options. Potential options that staff proposed and presented 
to the South Coast AQMD’s Governing Board included a new voluntary fleet certification program coupled 
with a facility/project requirement to utilize at least some certified clean fleets, a mitigation fee option, 
crediting options for activities like installation of charging/fueling infrastructure, or other emission 
reduction measures. In May 2018, the South Coast AQMD’s Governing Board considered staff’s proposal 
and directed staff to continue to work with the Working Group to develop rule concepts, timelines, and 
cost-benefits estimates.  

Based on Governing Board direction, staff held three additional Working Group Meetings for the 
development of EGM-01 and surveyed the Working Group on investigative approaches to identify 
emission reduction costs. The Working Group identified that the fundamental step in proceeding with 
emission reduction strategies for New Development and Redevelopment Projects would require a cost-
benefit analysis to investigate the costs of construction and assess the impacts of emission reduction 
strategies on these projects individually and at a larger scale regionally, specifically as it related to 
affordable housing projects. A Request for Proposal (RFP) to study the feasibility of emission reductions 
from construction and cost of emission reduction strategies on new development and redevelopment 
projects was drafted by staff with input from the Working Group. The RFP sought to profile the universe 
of off-road construction equipment available in the South Coast Air Basin and identify the incremental 
cost to upgrade existing off-road construction equipment to Tier 4 standards. The RFP was released for a 
60-day period from September 2019 to November 2019. No proposals were received, and no contract 
was awarded. 

Proposed Method of Control  
The South Coast AQMD is not required to adopt an indirect source rule simply because another air district 
found it feasible. However, a demonstration of infeasibility may be required in light of the actions taken 
by other air districts if the South Coast AQMD does not pursue a regulatory approach in developing an 
indirect source rule for this facility sector. 

South Coast AQMD staff will re-convene the Working Group to develop a proposed method of control for 
EGM-01. Discussions and review will include, but are not limited to, types of projects affected, including 
affordable housing projects; effects on real-estate prices and jobs; economic growth forecast and impacts; 
the latest Title 24 green building standards; and regionwide policy shifts toward infill development and 
active transportation with implications for trip generation, as documented in SCAG’s 2020 RTP/SCS 
pursuant to SB 375. Promising emission reduction strategies are being pursued or implemented by new 
development or redevelopment projects under CEQA and/or NEPA.  Through the Working Group, South 
Coast AQMD staff will continue to explore potential actions to encourage net-zero developments, use of 
zero emission technologies in developing new or redeveloping projects, and installation of charging and 
fueling infrastructure and develop concepts and innovative approaches that could include, but are not 
limited to, voluntary CEQA air quality mitigation programs. The South Coast AQMD will continue 
collaborating with local utilities, local governments, SCAG, and the state Energy and Public Utility 
Commissions and leverage their policies, programs, and resources to encourage acceleration of clean 
construction equipment and more rapid growth of alternative fuel and/or electric vehicle charging 
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infrastructure in the South Coast AQMD’s jurisdiction. During rule development, staff will consider 
technical feasibility, identify industry-specific affordability issues, cost-effectiveness and incremental cost-
effectiveness, and may consider alternative compliance mechanisms. 

Emission Reductions  
The amount of emission reductions that can be achieved from this measure will be determined dependent 
on the type and number of new development and redevelopment projects affected by the measure and 
the method of control to be implemented to reduce emissions for all pollutants. The reliance merely on 
VMT as an applicable metric will be avoided to the maximum extent possible due to the advances in fleet 
change and emission control technologies discussed earlier. 

Rule Compliance and Test Methods  
Compliance will be verified via South Coast AQMD outreach and field inspection. Approved emission 
quantification protocols by federal, State or local agencies will be used to track and report emission 
reductions for SIP purposes. If a protocol does not exist for a specific project, a protocol will be developed 
for the South Coast AQMD Governing Board’s consideration for adoption.  

Cost Effectiveness 
The South Coast AQMD will continue to work with the Working Group through a public process to identify 
methods for evaluating cost-effectiveness for the measure based on the control methods to be 
implemented by new development and redevelopment projects that will be subject to the measure.  

Implementing Agency 
Implementing agencies would include counties, cities, or other local or regional agencies that implement 
new development or redevelopment projects. The South Coast AQMD may also be an implementing 
agency but may not “infringe upon the existing authority of counties and cities to plan or control land use” 
(California H&SC Section 40716).  

References  
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building-energy-efficiency. 

Proposed Rule to Implement the Fine Particle National Ambient Air Quality Standards. 40 CFR Parts 51 
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EGM-02: EMISSION REDUCTIONS FROM PROJECTS SUBJECT TO GENERAL 
CONFORMITY REQUIREMENTS 

[ALL POLLUTANTS] 

CONTROL MEASURE SUMMARY 

SOURCE CATEGORY: GENERAL CONFORMITY 

CONTROL METHODS: MOBILE SOURCE EMISSION REDUCTION EFFORTS THROUGH OFFSETTING PROJECT 
EMISSIONS 

EMISSIONS (TONS/DAY):  

ANNUAL AVERAGE 2018 2031 2032 2037 

VOC INVENTORY TBD TBD TBD TBD 
VOC REDUCTION  TBD TBD TBD 
VOC REMAINING  TBD TBD TBD 
     
NOX INVENTORY TBD TBD TBD TBD 
NOX REDUCTION  TBD TBD TBD 
NOX REMAINING  TBD TBD TBD 
     
CO INVENTORY TBD TBD TBD TBD 
CO REDUCTION  TBD TBD TBD 
CO REMAINING  TBD TBD TBD 
SUMMER PLANNING  2018 2031 2032 2037 

VOC INVENTORY TBD TBD TBD TBD 
VOC REDUCTION  TBD TBD TBD 
VOC REMAINING  TBD TBD TBD 
     
NOX INVENTORY TBD TBD TBD TBD 
NOX REDUCTION  TBD TBD TBD 
NOX REMAINING  TBD TBD TBD 
     
CO INVENTORY TBD TBD TBD TBD 
CO REDUCTION  TBD TBD TBD 
CO REMAINING  TBD TBD TBD 
CONTROL COST: TO BE DETERMINED 

IMPLEMENTING AGENCY: SOUTH COAST AQMD 
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Description of Source Category 

Pursuant to Clean Air Act Section 176(c) (42 U.S.C. 7506) and the U.S. Environmental Protection Agency 
(U.S. EPA)’s implementing regulations (40 CFR Part 93, Subpart B and 40 CFR Part 51, Subpart W), general 
conformity is required for National Ambient Air Quality Standard (NAAQS) nonattainment and 
maintenance areas. The intent of general conformity is to prevent the air quality impacts of a proposed 
federal action, under Title 23 U.S.C., from causing or contributing to new violations of the air quality 
standards, exacerbating existing violations, or interfering with the purpose of the applicable 
implementation plan. Mobile sources are the primary contributors to emissions increases under general 
conformity since stationary sources are subject to New Source Review requirements, however, 
stationary sources can also play a role. Emission increases can be temporary, as in the case of 
construction and development projects, or long-term as in the case of increased operations at 
commercial airports. 

Background 
The U.S. EPA’s General Conformity Rule establishes an applicability test for determining which Federal 
actions are subject to the conformity requirement for the nonattainment or maintenance areas. If a 
proposed action results in emission increases which are less than the de minimis thresholds for the 
relevant pollutants or precursors, no conformity determination needs to be made. If the emissions from 
a proposed action exceed the de minimis threshold for any given pollutant (or precursor) for which the 
area is designated as maintenance or in nonattainment, the Federal agency must make a positive 
conformity determination for that pollutant on the basis of one of the criteria listed in 40 CFR 93.158 
before the project can proceed. The conformity determination must demonstrate that the emissions 
from the proposed project are accounted for in the most recently approved SIP. The South Coast Air 
Basin is designated as an “extreme” nonattainment area for ozone and as a “serious” nonattainment 
area for both 24-hour and annual PM2.5. The general conformity de minimis thresholds are 10 tons per 
year of Volatile Organic Compounds (VOC) and 10 tons per year of Nitrogen Oxides (NOx) for the 
“extreme” ozone nonattainment areas; and 70 tons per year of PM2.5 and the applicable precursors for 
the “serious” PM2.5 nonattainment areas. The de minimis threshold for Carbon Monoxide (CO) is 100 
tons per year for all nonattainment and maintenance areas. The South Coast Air Basin attained the 1971 
CO NAAQS and was redesignated as maintenance area as of May 11, 2007.  

In order to streamline a conformity evaluation process, SIP set-aside accounts were established in the 
2012 Air Quality Management Plan (AQMP). The set-aside account for general conformity has an initial 
balance of 1 tons per day of NOx and 0.2 tons per day of VOC for each year from 2013 to 2030. The 
general conformity account was re-evaluated in the 2016 AQMP based on expected growth and the 
number of projects that are planned to take place in the near future. The revised set-aside account to 
accommodate projects subject to general conformity included a balance of 2.0 tons per day of NOx and 
0.5 tons per day of VOC each year from 2017 to 2030, and 0.5 tons per day of NOx and 0.2 ton per day 
of VOC in 2031. Emissions from general conformity projects are tracked by the South Coast AQMD 
tracking system and debited from the account on a first-come-first-serve basis. Any unused portion 
cannot be carried forward to the following year. For those projects that come in after the conformity 
budget is exhausted, the corresponding federal agency must go through the regular general conformity 
determination process to demonstrate that the increased emissions are accounted for in the SIP or 
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would not interfere the State and the South Coast AQMD’s effort to attain NAAQSs. Prior to the SIP set-
aside account approach, general conformity was determined on a case by casecase-by-case basis, which 
was resource intensive and time consuming. 

Regulatory History 

The U.S. EPA promulgated its general conformity regulations (40 CFR Parts 51 and 93) in response to 
Clean Air Act amendments in 1990, which required that federal actions conform to applicable 
implementation plans. The regulation established the criteria and procedures governing the 
determination of conformity for all federal actions and took effect on January 31, 1994. In 2006, the U.S. 
EPA revised general conformity regulations to include de minimis thresholds for PM2.5 and its 
precursors. Subsequently, in 2010, the U.S. EPA further revised its regulations to streamline the 
conformity process. The revisions removed a requirement for the submission of General Conformity 
SIPs, allowed a federal agency to negotiate a facility-wide emission budget, incorporated the use of early 
emission reduction credits into the regulations, and enabled greater flexibility in mitigating emission 
increases. 

On September 9, 1994, the South Coast AQMD adopted Rule 1901 regarding the applicable general 
conformity provisions (40 CFR Part 51). However, the rule has not been amended since and does not 
provide guidance on performing general conformity determinations. The set-aside account introduced 
in the 2012 and 2016 AQMPs streamlines the evaluation process compared to a case-by-case approach 
conducted prior to creation of the set-aside account.  

Other Air Basins 

Other air districts in the State require the offsetting of emissions when a positive conformity 
determination is made. San Joaquin Valley Air Pollution Control District (SJVAPCD) and Sacramento 
Metro AQMD frequently handle projects subject to general conformity requirements. The approaches 
adopted by the two districts are listed below. The San Joaquin Valley Air Pollution Control District 
(SJVAPCD) requires that emission increases be mitigated through a Voluntary Emission Reduction 
Agreement (VERA), an innovative California Environmental Quality Act (CEQA) mitigation measure that 
reduces air quality impacts from development projects. Developers provide pound-for-pound mitigation 
of their project emissions through a process that funds and implements emission reductions. SJVAPCD 
reinvests the mitigation fees, prioritizing communities located near the proposed project, through grants 
to businesses, residents, and municipalities to facilitate emission reductions. Examples include grants to 
schools to replace high emitting diesel buses, grants to businesses to purchase electric off-road 
equipment, or rebates to residents who acquire zero emission vehicles. VERA is a mature and successful 
process with 46 agreements and over 9,600 tons of emissions reduced as of February 2021. The 
Sacramento Metro AQMD also requires the offsetting of emissions increases associated with positive 
conformity determinations. Rule 205 - Community Bank and Priority Reserve allows the use of Emission 
Reduction Credits (ERCs) for general conformity purposes. Entities may either choose to purchase ERCs 
from others that have banked ERCs, or request an ERC loan from Sacramento Metro AQMD’s Priority 
Reserve Bank or Community Bank. Loans are prioritized based on multiple criteria and approval requires 
that an Authority to Construct or a Permit to Operate has been issued and the applicant has paid the 
fees. 



Draft Final 2022 AQMP   CM # EGM-02 

IV-A-204 

Proposed Method of Control 
This measure seeks to achieve emission reductions by eliminating the SIP set-aside account for general 
conformity. Considering the rigorous emission reductions required for attainment of the 2015 8-hour 
ozone standard, no new emissions can be accommodated without appropriate mitigation or offset of the 
increased emissions. All projects that receive a positive conformity determination may be required to 
undergo a formal process to demonstrate that the emissions are accounted for in the SIP. The South Coast 
AQMD will consider establishing a new mechanism to offset emission increases, similar to VERA and Rule 
205 at SJVAPCD and Sacramento Metro AQMD, respectively, through a rule making process, which will 
invite stakeholders and the public to participate.  

Emission Reductions 

Emission reductions would be sought in order to mitigate emission increases from general conformity 
projects that have exceeded the de minimis thresholds.  

Rule Compliance 

Compliance with the mitigation measures would be based on monitoring, recordkeeping, and reporting 
requirements that have been established in existing source-specific rules and regulations. In addition, 
compliance would be verified through inspections and other recordkeeping and reporting requirements. 

Test Methods 

Approved emission quantification protocols by federal, state, or local agencies will be used to track and 
report emission reductions for SIP purposes.  

Cost Effectiveness 

The cost-effectiveness of this measure will be based on the type and number of projects affected by the 
measure and the strategies identified through the public process. 

Implementing Agency 

The South Coast AQMD has authority to establish an emission budget, assess mitigation measures, and 
seek emission reductions through the use of mitigation fees. 

References 

San Joaquin Valley Air Pollution Control District. Voluntary Emission Reduction Agreement (VERA) with 
the Friant Water Authority. 
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Sacramento Metropolitan Air Quality Management District. Solution for Environment & Economic 
Development (SEED). http://www.airquality.org/businesses/permits-registration-programs/new-source-
review-(nsr)/solution-for-environment-economic-development-(seed) 
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EGM-03: EMISSION REDUCTIONS FROM CLEAN CONSTRUCTION POLICY  
[ALL POLLUTANTS]  

CONTROL MEASURES SUMMARY 

SOURCE CATEGORY: CONSTRUCTION EQUIPMENT/VEHICLES AND ACTIVITIES 
CONTROL METHODS: TO BE DEVELOPED 

EMISSIONS (TONS/DAY):  

ANNUAL AVERAGE 2018 2031 2032 2037 

POLLUTANT INVENTORY TBD TBD TBD TBD 

POLLUTANT REDUCTION TBD TBD TBD TBD 

POLLUTANT REMAINING TBD TBD TBD TBD 

SUMMER PLANNING  2018 2031 2032 2037 

POLLUTANT INVENTORY TBD TBD TBD TBD 

POLLUTANT REDUCTION TBD TBD TBD TBD 

POLLUTANT REMAINING TBD TBD TBD TBD 

CONTROL COST:  TBD 

INCENTIVE COST: N/A 

IMPLEMENTING AGENCY: SOUTH COAST AQMD/LOCAL OR REGIONAL AGENCIES 

 

Description of Source Category 
The purpose of this control measure is to identify potential approaches to mitigate and control emissions 
from construction activities in the South Coast Air Basin (Basin). This measure is to develop a Clean 
Construction Policy (CCP) with a set of recommended control measures and approaches that can be 
utilized for reference and voluntary implementation by local municipalities and public agencies.  

Background 
Indirect sources such as construction projects involve and attract mobile sources, both on- and off-road, 
that emit significant amounts of harmful air pollutants that can adversely affect air quality and public 
health.  To mitigate and reduce emissions from these indirect sources, EGM-01: Emission Reductions from 
New Development and Redevelopment Projects, was first adopted as a control measure in the 2007 Air 
Quality Management Plan (AQMP) and subsequently included in the 2016 AQMP. EGM-01 is designed to 
reduce emissions related to new residential, commercial, industrial, and institutional development and 
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redevelopment projects.  While EGM-01 will be based on mandated measures and approaches, such as 
an indirect source rule, to address air emissions from the new development and redevelopment projects, 
the Clean Construction Policy to be developed under EGM-03 will be offered as a voluntary measure for 
municipalities and other public agencies to adopt fully or partially in their respective programs. If the CCP 
is adopted and widely applied by the large majority of municipalities and public agencies to mitigate and 
reduce emissions from construction activities in the Basin, EGM-03 will be implemented in lieu of EGM-
01 where applicable and feasible. 

The California Health and Safety Code (H&SC) Section 40716 states that “a District may adopt and 
implement regulations to reduce or mitigate emissions from indirect and areawide sources of air 
pollution.” The objective of the voluntary Clean Construction Policy is to encourage the implementation 
of the cleanest technology and equipment available as well as best management practices for 
construction activities, especially those located in or near environmental justice communities. 

Regulatory History 
To mitigate and reduce emissions from construction activities, a number of municipalities and agencies in 
California have adopted clean (or green) construction policies for their own projects and/or public projects 
within their jurisdiction. 

In April 2007, the City and County of San Francisco adopted an Ordinance requiring public projects to 
reduce emissions at construction sites starting in 2009. In March 2015, the Ordinance was expanded to 
require construction sites to further reduce emissions in areas with high background levels of air 
pollutants. The Ordinance requires contractors of publicly funded construction projects (greater than 20 
days in length) to significantly reduce emissions by implementing: (a) the use of cleaner diesel-fueled 
engines, (b) alternative sources of power (if available) instead of portable diesel engines, (c) the 
preparation of a Construction Emissions Minimization Plan, which includes best management practices, 
and (d) construction activities monitoring and reporting. 

In July 2011, the Lost Angeles County Metropolitan Transportation Authority (Metro) adopted a Green 
Construction Policy (GCP) to reduce harmful diesel exhaust emissions from on-road vehicles, off-road 
equipment, and portable generators used for construction projects on their properties and at their rights-
of-way. The GCP requires that off-road construction equipment must meet the Tier 4 engine standards, 
on-road vehicles to meet 2010 standards, and portable generators be BACT-compliant. In addition, the 
GCP requires the use of renewable diesel and 5-minute idling limit. It also requires contractors to consider, 
where feasible, emissions-reducing technology such as hybrid drives and specific fuel economy standards. 
To ensure compliance, Metro conducts periodic inspections of sites and construction equipment and also 
provides assistance to help contractors to meet the requirements.  

Other authorities such as the Port of Los Angeles (POLA) and the Los Angeles World Airports (LAWA) have 
implemented similar policies and guidelines to reduce emissions related to construction activities.  In 2008, 
the POLA Board of Harbor Commissioners adopted the Los Angeles Harbor Department Sustainable 
Construction Guidelines, and on August 4, 2017, LAWA published a Sustainable Design & Construction 
Requirements for new construction and major renovation projects owned by LAWA or its tenants. 
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Together, these policies require cleanest-tier diesel engines available, hybrid and electric off-road 
equipment (where feasible), and best management practices. 

Proposed Method of Control  
This measure seeks to mitigate and reduce emissions generated by construction activities in the Basin 
through the voluntary adoption and use of a CCP. Although this CCP will be developed in collaboration 
with local municipalities and agencies, construction industry, and other affected stakeholders, a set of 
draft guidelines for the proposed CCP is provided below with recommended control measures and best 
management practices based on clean construction policies and ordinances that are already adopted and 
currently implemented in California. 

The proposed approach to the CCP guidelines would consist of a hierarchy that prioritizes direct, on-site 
emission reductions. These emission reductions should first come from zero emission off-road 
construction equipment and on-road haul and material delivery trucks. If zero emission off-road and on-
road equipment is not available or feasible for implementation, then the next cleanest, commercially 
available off-road and on-road equipment should be utilized during construction activities.  

The alternative to direct, on-site emission reductions would be to achieve regional emission reductions 
off-site and outside of the area of the project. This may be accomplished through the use of credits from 
non-new source review programs, although this approach would be the least favorable and should be 
utilized as a last resort option to achieve emission reductions from construction activities.  

Examples of potential voluntary measures that could be utilized to reduce emissions from construction 
activities are discussed below. 

All off-road construction equipment used during construction activities shall be zero emission. If it is not 
feasible to have all off-road construction equipment units be zero emission, then a step-down approach 
should be utilized to ensure that the majority of off-road construction equipment will be zero emission. 
Any diesel-powered off-road construction equipment greater than 50 horsepower shall meet the U.S. EPA 
Tier 4 Final off-road emission standards, at a minimum. Additionally, any emissions control device used 
by contractor(s) shall achieve emission reductions that are no less than what could be achieved by a Level 
3 diesel emissions control strategy for a similarly sized engine as defined by CARB regulations. These 
requirements shall be included in applicable bid documents, purchase orders, and contracts.  
 
A copy of each unit’s certified tier specification, BACT documentation, and CARB or the South Coast AQMD 
operating permit shall be provided at the time of mobilization of each applicable unit of equipment.  
All construction equipment must be tuned and maintained in compliance with the manufacturer’s 
recommended maintenance schedule and specifications that optimize emissions without nullifying engine 
warranties. All maintenance records for each equipment and their construction contractor(s) should be 
made available for inspection and remain on-site for a period of at least two years from completion of 
construction.   
 
All on-road construction equipment (e.g., haul and material delivery trucks), especially those greater than 
14,000 lbs Gross Vehicle Weight Rating (GVWR), shall be zero emission. If it is not feasible to have all on-
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road construction equipment be zero emission, then a step-down approach should be utilized to ensure 
that the majority of on-road construction equipment will be zero emission. Any diesel-powered on road 
construction equipment is encouraged to, at minimum, have engines that meet the 2010 U.S. EPA engine 
standards, or 0.2 g/bhp-hr NOx and 0.01 g/bhp-hr PM. 
 
Cleaner off and on-road construction equipment will become increasingly more feasible and commercially 
available as technology advances. If using zero emission technologies is not feasible at the start of 
construction activities, it could become feasible in a reasonable period of time for projects with extended 
or long-term construction schedules. These projects are encouraged to develop a process with 
performance standards to require and/or accelerate the deployment of the lowest emission technologies 
and the utilization of zero emission (ZE) or near-zerolow NOx emission (NZE) off- and on-road construction 
equipment. These standards may include: 

• Developing a minimum amount of ZE zero emission or NZE low NOx off- and on-road construction 
equipment that must be used each year during construction to ensure adequate progress. Include this 
requirement in construction management plans and business development agreement(s). 
• Establishing a contractor(s) selection policy that prefers contractor(s) who can supply and use ZE 
zero emission or NZE low NOx off- and on-road construction. Include this policy in the Request for 
Proposal, procurement documents, and purchase order(s) for selecting contractor(s), tenant(s), or 
operator(s).  
• Establishing a policy to select and use vendors that use ZE zero emission or NZE low NOx on-road 
construction equipment. Include this policy in the vendor contracts and business agreements. 
• Establishing a purchasing policy to purchase and receive materials from vendors that use ZE zero 
emission or NZE low NOx on-road construction equipment to deliver materials. Include this policy in 
the procurement documents and purchase orders with vendors. 
• Developing a project-specific process and criteria for periodically assessing progress in 
implementing the use of ZE zero emission and NZE low NOx off- and on-road construction equipment 
during the duration of construction activities. 
• Best management practices such as scheduling truck trips to avoid sensitive land use (e.g., homes 
and schools), limiting engine idling time, maintaining an equipment inventory, and reducing 
construction duration by 10 percent for projects located in environmental justice communities, and 
design considerations including appropriate points for staging areas, and maintaining a buffer zone 
between truck traffic and sensitive receptors. 

Emission Reductions  
Emission reductions are not estimated at this time. The amount of emission reductions that can be 
achieved from this measure will be based on the number and type of participating construction projects 
and the method of control to be implemented to reduce Volatile Organic Compounds (VOCs), Nitrogen 
Oxides (NOx), and fine Particulate Matter (PM2.5) emissions by each of those projects. 

Cost Effectiveness 
TBD 
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Implementing Agency 
South Coast AQMD, Local Municipalities and Agencies 
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MOB-01: EMISSION REDUCTIONS AT COMMERCIAL MARINE PORTS  
[NOx, SOx, PM] 

CONTROL MEASURE SUMMARY 

SOURCE CATEGORY: PORTS AND PORT-RELATED SOURCES (I.E., OCEAN-GOING VESSELS, ON-ROAD 
HEAVY-DUTY TRUCKS, LOCOMOTIVES, HARBOR CRAFT, AND CARGO HANDLING 

EQUIPMENT) 

CONTROL METHODS: INDIRECT SOURCE RULES, INCENTIVES 

EMISSIONS (TONS/DAY):*  

ANNUAL AVERAGE 2018 2031 2032 2037 

NOX INVENTORY 36.99 32.82 32.94 29.70 
NOX REDUCTION  TBD TBD TBD 

NOX REMAINING  TBD TBD TBD 

     

PM2.5 INVENTORY 0.71 0.75 0.76 0.76 

PM2.5 REDUCTION  TBD TBD TBD 

PM2.5 REMAINING  TBD TBD TBD 

     

SOX INVENTORY 0.92 1.07 1.09 1.16 

SOX REDUCTION  TBD TBD TBD 

SOX REMAINING  TBD TBD TBD 

CONTROL COST: TO BE DETERMINED 

IMPLEMENTING AGENCY: SOUTH COAST AQMD, PORTS OF LOS ANGELES AND LONG BEACH 

         *Estimated based on the ratio of the 2018 Ports emissions inventory to the 2018 baseline in the latest SIP 
emissions inventory for each port source category and by assuming the ratios stay constant. The projected 
emissions implicitly exclude OGV emissions outside of the Ports emission inventory domain but within the SIP 
emissions inventory domain (100 nautical miles from California shore). 

Description of Source Category 

The goal of this measure is to assist in achieving the committed emission reductions described in the State 
SIP (State Implementation Plan) Strategy related to on-road heavy-duty vehicles, off-road equipment, and 
federal and international sources that operate in and out of the Ports of Los Angeles and Long Beach (San 
Pedro Bay Ports or Ports).  This measure is also a continuation of control measure MOB-01 from the 2016 
Air Quality Management Plan (AQMP). It is not expected that this measure will achieve the full emission 
reductions associated with the committed measures from the State SIP Strategy.  Instead, this measure 
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seeks to reduce emissions from port-related sources through an indirect source rule, as well as incentive 
funding and/or other voluntary programs.  To the extent that these actions are sustained over a long-term 
basis and the emission reduction levels are maintained, the emission reductions may be credited as 
surplus reductions (as defined by the U.S. Environmental Protection Agency, U.S. EPA) into the SIP.  
Affected sources could include some or all port-related sources (on-road heavy-duty trucks, cargo 
handling equipment, harbor craft, marine vessels, locomotives, and stationary equipment), to the extent 
that cost-effective and feasible strategies are available.   

Background 

Emissions and Progress.  The Ports of Los Angeles (POLA) and Long Beach (POLB) are the largest in the 
nation in terms of container throughput, and the mobile sources travelling to and from the ports 
collectively make up the single largest fixed source of air pollution in Southern California.  Emissions from 
port-related sources were reduced significantly between 2006 and 2012 through efforts by the Ports and 
a wide range of stakeholders.  In large part, these emission reductions resulted from programs developed 
and implemented by the Ports in collaboration with port tenants, marine carriers, trucking interests and 
railroads.  Regulatory agencies, including the U.S. EPA, California Air Resources Board (CARB), and  the 
South Coast Air Quality Management District (South Coast AQMD), participated in these earlier 
collaborative efforts, and some measures adopted by the Ports have led the way for adoption of 
analogous regulatory requirements that are now applicable Statewide as well as at the Ports.  These 
earlier port measures included the first version of the Clean Trucks Program and actions to deploy shore-
power and low emission cargo handling equipment.  The Ports have also established incentive programs, 
which have not subsequently been adopted as regulations.  These include incentives for routing of vessels 
meeting the International Maritime Organization (IMO) Tier II and III Nitrogen Oxides (NOx) standards, 
and vessel speed reduction.  In addition, the Ports are, in collaboration with the regulatory agencies, 
implementing a Technology Advancement Program to develop and deploy clean technologies of the 
future. 

Recently, the Ports implemented an update to the Clean Trucks Program.  The centerpiece of this new 
program is a charge to cargo owners of $10 per twenty-foot equivalent unit (TEU) of loaded cargo that is 
trucked to or from the Ports.  Zero emission trucks are exempt from the $10/TEU rate.  At POLB, low NOx 
trucks (those meeting CARB’s 0.02 g/hp-hr standard) purchased before November 8, 2021 will be exempt 
from the $10/TEU rate through the end of 2034, while low NOx trucks entered into the drayage registry 
before the end of 2022, or purchased before July 31, 2022 and registered within a month after receipt will 
be exempt through the end of 2031. At POLA, the low NOx truck exemption only applies to low NOx trucks 
entered into the drayage registry by the end of 2022, and only lasts through the end of 2027. The fee rate 
collection started in April 2022, with the funding disbursement anticipated in the following year. This 
program is anticipated to annually raise up to $90 million, and funding will go primarily towards deploying 
zero emission trucks and funding zero emission infrastructure, with POLB having provided some early 
funding for low NOx trucks using the anticipated fee revenue. 

The supply chain has been disrupted in recent years with the COVID-19 pandemic, and the Ports 
experienced significant congestion beginning from late 2020.  At its peak, there were more than 100 
container vessels in queue waiting for a berth, and emissions may have increased by more than 25 tons 
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per day at its peak.  A new voluntary program40 was subsequently established by the Pacific Merchant 
Shipping Association, the Pacific Maritime Association, and the Marine Exchange to keep container vessels 
from anchoring within 150 miles from shore, resulting in lower emissions from vessels closer to shore. 

Port-related sources such as marine vessels, locomotives, trucks, harbor craft and cargo handling 
equipment, continue to be among the largest sources of NOx in the region.  Given the large magnitude of 
emissions from port-related sources, the substantial efforts described above play a critical part in the 
ability of the Basin to attain the national ozone and PM2.5 ambient air standards by federal deadlines.  
This measure provides assurance that emissions from the South Coast Air Basin (Basin)’s largest magnet 
of mobile sources will continue to support attainment of the federal 8-hour ozone and the 24-hour and 
annual PM2.5 standards.  In addition, reductions in PM2.5 emissions will also reduce cancer risks from 
diesel particulate matter.  

Clean Air Action Plan (CAAP).  The emission control efforts described above largely began in 2006 when 
the Ports of Los Angeles and Long Beach, with the participation and cooperation of staff of the South Coast 
AQMD, CARB, and the U.S. EPA, adopted the San Pedro Bay Ports CAAP.  The CAAP was amended in 2010 
and 2017, updating many of the goals and implementation strategies to reduce air emissions and health 
risks associated with port operations while allowing port development to continue.  In addition to 
addressing health risks and greenhouse gas emissions from port-related sources, the CAAP sought the 
reduction of criteria pollutant emissions to the levels that assure port-related sources decrease their “fair 
share” of regional emissions to enable the Basin to attain State and federal ambient air quality standards. 
The CAAP includes proposed strategies on port-related sources that are implemented through new leases 
or port-wide tariffs, Memoranda of Understanding (MOU), voluntary action, grants or incentive programs.  

In addition to the CAAP, the Ports have completed annual inventories of port-related sources since 2005.  
These inventories have been completed in conjunction with a technical working group composed of the 
South Coast AQMD, CARB, and the U.S. EPA.  Based on the latest inventories, emissions from port-related 
sources are continuing to decrease from 2005 emission levels, albeit at slower levels in recent years 
compared to early year.41  Although the ports met their 59 percent NOx reduction goal from the 2010 
CAAP by 2020, this goal did not include emission reductions needed from the “black box” described in the 
2007 AQMP—which also contained defined (non-“black box”) measures that served as the basis for the 
2010 CAAP emission reduction goals. In addition, the 2017 CAAP did not update the NOx emission 
reduction goal, and additional NOx emission reductions are still needed to attain federal air quality 
standards. As an example, the Ports’ implementation of their 2017 CAAP is expected to result in about 2 
to 3 tons per day of NOx reductions by 2031, yet their ‘fair share’ as described in the 2016 AQMP about 
19 tons per day.42 

 
40 Pacific Maritime Management Services (PacMMS). Online at: https://mxsocal.org/. 

41 The congestion at the ports during 2021 are expected to show an increase in emissions from previous years, 
however the Ports’ emission inventory for 2021 has not been released yet. 

42 Determined by the percent reductions deemed necessary in the 2016 AQMP for each mobile source related to 
port operations, with the percent reductions applied to projected port-specific emissions based on the Ports’ 
emissions inventory figures.  

https://mxsocal.org/


Draft Final 2022 AQMP  CM # MOB-01 

IV-A-214 

While many of the emission reduction targets in the CAAP result from implementation of federal and State 
regulations (either adopted prior to or after the CAAP), some are contingent upon the Ports taking and 
maintaining actions which are not required by air quality regulations.  These actions include the Expanded 
Vessel Speed Reduction Incentive Program, lower-emission switching locomotives, and incentives for 
lower emission marine vessels.   

Regulatory History 

Port emission sources are regulated at the international, federal, and local level. There are also some 
anticipated regulations that CARB and IMO are proposing that would affect Port sources. The key 
regulations affecting Port sources are listed below. 

The CAAP sets out the emission control programs and plans that will help mitigate air quality impacts from 
port-related sources.  The CAAP relies on a combination of regulatory requirements and voluntary control 
strategies that go beyond the U.S. EPA or CARB requirements, or are implemented earlier than the 
requirements of applicable regulatory rules.  The regulations that the CAAP relies on include international, 
federal and State requirements controlling port-related sources such as marine vessels, harbor craft, cargo 
handling equipment, locomotives, and trucks.  Key regulatory and other actions taken to date are as 
follows: 

International Maritime Organization (IMO) Emissions and Fuel Standards.  The IMO MARPOL Annex 
VI, which came into force in May 2005, set new international NOx emission limits on Category 3 (>30 
liters per cylinder displacement) marine engines installed on new vessels retroactive to the year 2000.  
In October 2008, the IMO adopted an amendment which placed a limit on marine fuel sulfur content 
of 0.1 percent by 2015 for specific areas known as Emission Control Areas (ECA).  The North American 
ECA extends 200 nautical miles from the U.S. Coast.  The Basin off-coast waters are included in the 
ECA and ships calling at the Ports have to meet this new fuel standard or use SOx scrubber as an 
alternative compliance method. In addition, the 2008 IMO amendment required new ships with their 
keel laid after January 1, 2016 that enter the North American and U.S. Caribbean ECA to meet a Tier 
III NOx emission standard which is 80 percent lower than the Tier I emission standard. However, only 
about 2 percent of vessels calling at the Ports met these standards in 2020. 

IMO GHG Strategy. In October 2018 IMO approved an initial strategy to address GHG emissions from 
ships. This strategy includes targets to reduce carbon dioxide (CO2) emissions from international 
shipping (per unit of transport work) on average by 40 percent by 2030 and pursuing efforts towards 
70 percent reduction by 2050, compared to 2008 levels. Total GHG emissions from international 
shipping should also decline by at least 50 percent by 2050 compared to 2008 levels. This strategy 
may be further refined in 2023, and new IMO standards are expected to ultimately be developed to 
implement this strategy. This level of reduction is anticipated to require new low or zero carbon fuels; 
however, the effect on NOx from this fuel switch may vary widely depending on which fuels are used 
and what controls are added to ship engines.  

U.S. EPA Marine Vessel Regulations.  In 2010, the U.S. EPA adopted standards that apply to Category 
3 (C3) engines installed on U.S. vessels and to marine diesel fuels produced and distributed in the 
United States.  That rule added two new tiers of engine standards for C3 engines consistent with the 
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IMO standards described above.  It also includes a regulatory program to implement IMO MARPOL 
Annex VI in the United States, including engine and fuel sulfur limits, and extends the ECA engine and 
fuel requirements to U.S. internal waters (i.e., rivers, lakes, etc.). The Department of State is the head 
of the U.S. delegation to the IMO; however, the U.S. EPA is also a participating member of the 
delegation. In that capacity the U.S. EPA has provided input to the fuel sulfur and NOx emission 
standards adopted by IMO and also works within international organizations to establish global 
engine and fuel standards. 

CARB Marine Fuel Rule.  Beginning in 2009, CARB began implementing the State’s fuel sulfur 
regulation, applicable to both domestic and foreign flagged vessels, in waters out to 24 nm of the 
California baseline (i.e., Regulated California Waters or RCW). The rule initially limited sulfur content 
in marine gas oil (MGO) to 1.5 percent sulfur by weight and in marine diesel fuel (MDO) to 0.5 percent 
sulfur by weight. Beginning on January 1, 2012, all OGVs when operating in the RCW must switch to 
either type of distillate grade fuel with at maximum 0.1 percent sulfur content in weight, and unlike 
the IMO sulfur oxides (SOx) ECA requirements, the use of SOx scrubber is not permitted as an 
alternative compliance method.  

CARB At-Berth Regulation. In 2020 CARB amended its At-Berth regulation that requires ships to reduce 
emissions while they are docked at a berth. This emission reduction is achieved either by plugging a 
ship into the land-based electrical grid (shore power), or by capturing emissions and sending them to 
control equipment. The amended regulation requires all container, reefer, and cruise vessel visits to 
reduce emissions at berth by 2023, and roro (roll-on, roll-off) and tanker vessels by 2025. 

U.S. EPA Emission Standards for Locomotives.  To reduce emissions from switch and line-haul 
locomotives, the U.S. EPA in 2008 established a series of increasingly stricter emission standards for 
new or remanufactured locomotive engines. The emission standards are implemented by “Tier” 
with Tier 0 as the least stringent and Tier 4 being the most stringent. The U.S. EPA also established 
remanufacture standards for both  line  haul  and switch engi nes. For Tiers 0, 1 , and 2, the 
remanufacture standards are more stringent than the new manufacture standards for those engines 
for some pollutants. As of 2020, only 5.9 percent of locomotive activities operated by Union Pacific 
(UP) within the South Coast Air Basin was with Tier 4 locomotives, and the corresponding figure was 
7.5 percent by Burlington Northern Santa Fe Corp (BNSF). In contrast, about 78 percent of locomotive 
activities operated by UP was with Tier 2 or older locomotives, and the corresponding figure was 66 
percent by BNSF. 

CARB Proposed Locomotive Regulation. CARB is proposing a new regulation that would affect 
locomotives operating throughout the state, including at the Ports.  This proposal includes a 
requirement for railroads to establish a spending account in 2024 and to pay into the account on an 
annual basis depending on the tier of locomotive used in the state. Lower tiers would pay more into 
the account than higher tiers. Funds from this account could be used to purchase Tier 4 and cleaner 
locomotives through 2030, and zero emission locomotives thereafter, or for the development of zero 
emission locomotive technologies including the supporting infrastructure. The proposal also would 
prohibit locomotives older than 23 years from operating in the state starting in 2030, and require new 
locomotives to be zero emissions if they are built after 2030 for switch, industrial, and passenger, and 
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2035 for line haul. Finally, the proposal adopts the U.S. EPA’s existing idling limits into state law. The 
proposed regulation tentatively is scheduled to be considered by the CARB Board in fall 2022. 

U.S. EPA and CARB Emission Standards for New Trucks.  To reduce emissions from on-road, heavy-
duty diesel trucks, the U.S. EPA established a series of cleaner emission standards for new engines, 
starting in 1988.  The U.S. EPA promulgated the final and cleanest standards with the 2004 Heavy-
Duty Highway Rule.  Starting with model year 2010, all new heavy-duty trucks have to meet the final 
emission standards specified in the rule. 

U.S. EPA Proposed Rule on New Heavy-Duty Vehicles. In March 2022 U.S. EPA released a proposed 
regulation to reduce NOx emissions from heavy-duty vehicles.  The proposal would require control 
equipment on trucks to last longer, and to control emissions better in low load duty cycles (such as 
drayage activity). The two options proposed would 1) lower the 2010 emission standard by 83 percent 
in 2027 and 90 percent in 2031, or 2) lower the 2010 emission standard by 75 percent in 2027. 

CARB In-use Fleet Rules. Between 2005 and 2010, CARB adopted several rules that reduce emissions 
at the Ports by requiring accelerated modernization of equipment by replacing or repowering old 
equipment with new equipment.  These rules include:  In-Use Truck and Bus Rule, In-use Off-road 
Equipment Rule, Cargo Handling Rule, Drayage Truck Rule, Commercial Harbor Craft Rule, and the At-
Berth Auxiliary Engine (Shore power) Rule.   

MOUs.  In 1998, CARB entered into an MOU with Class 1 railroads UP and BNSF which established a 
fleet average emissions limit for locomotives operating in the Basin.  The intended effect of this MOU 
was to accelerate introduction of Tier 2 or cleaner locomotives (achieving an approximate 57 percent 
level of NOx control) in this region. In June 2005, CARB entered into a second MOU with the same two 
railroads that is intended to reduce health risks near railyards and identify actions to achieve a 
projected 20 percent reduction in DPM emissions.  Finally, several years ago, the ports, shipping 
interests, and regulatory agencies entered into a MOU seeking voluntary reductions in vessel speed 
to reduce NOx emissions. 

Proposed Method of Control 

This measure seeks to reduce emissions related to on-road heavy-duty vehicles, off-road equipment, 
harbor craft, locomotives, and ocean going vessels that operate in and out of the San Pedro Bay Ports.    
This measure will include development of an Indirect Source Rule (ISR) applicable to sources at the San 
Pedro Bay Ports, as well as pursuit of incentive funding or other voluntary measures that can also achieve 
and/or facilitate emission reductions. Depending upon how the ISR is ultimately structured, it may also 
require some level of federal approval before it can be fully implemented.  To the extent possible, the ISR 
will be structured so as to allow incentive funding to be used to deploy cleaner technologies. Emission 
reductions may also be achieved if new regulations are developed and implemented at the federal or 
international level. 

The proposed ISR for marine ports will continue to be developed through a public process that includes a 
working group, meetings with individual stakeholders, facility tours, community forums, and reports to 
the South Coast AQMD Governing Board Mobile Source Committee.  The ISR is anticipated to be brought 
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to the Governing Board for its consideration in 2023. Incentive programs and/or other voluntary programs 
will use their own public process specific to each program. During rule development, staff will consider 
technical feasibility, identify industry-specific affordability issues, cost-effectiveness and incremental cost-
effectiveness, and may consider alternative compliance mechanisms. 

Emission Reductions 

Potential emission reductions will be determined as the ISR is developed and as programs are 
implemented. Emission reductions from any ISR or other program applicable to marine ports might not 
be creditable into the SIP at time of adoption. If so, the emission reductions that do occur will ultimately 
be SIP-creditable at a later date (e.g., through retrospective analysis after rule implementation), or 
quantified through other measures (e.g., incentive programs) or inventory analysis, so long as they are 
quantifiable, permanent, surplus, enforceable, and real. 

Rule Compliance 

Compliance with this control measure will depend on the type of control strategy implemented.  
Compliance will be verified through actual emissions reported, and enforced through submittal and 
review of records, reports, and emission inventories.  Enforcement provisions will be discussed as part of 
the public process to develop enforceable mechanisms to ensure that the emission reductions remain 
permanent.  If other enforceable mechanisms are established outside of the South Coast AQMD public 
process, or the State or federal government implement regulatory actions, that achieve equivalent 
emission reductions, compliance will be enforced through the provisions of those actions. 

Test Methods 

Approved emission quantification protocols by federal, State or local agencies will be used to track and 
report emission reductions for SIP purposes.  

Cost Effectiveness  

The cost-effectiveness of this measure will be based on the strategies identified through the public 
process.   

Implementing Agency 

There are many potential implementing agencies for this measure.  The ISR would be implemented by the 
South Coast AQMD.  Voluntary programs (e.g, vessel speed reduction) may be implemented by the Ports 
of Long Beach and Los Angeles. Incentive programs may be implemented either by the agency issuing the 
funding (e.g., California Energy Commission, Federal Maritime Administration, etc.) or co-implemented 
by the Ports of Long Beach and Los Angeles if they receive the funding. Regulations adopted at the federal 
or international level would be implemented by the applicable federal agency. For example, the Emission 
Control Area under the IMO’s MARPOL Annex VI is enforced by both the U.S. Coast Guard and the U.S. 
EPA. 
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MOB-02A: EMISSION REDUCTIONS AT NEW RAIL YARDS AND INTERMODAL FACILITIES  
[NOx, PM]  

CONTROL MEASURE SUMMARY 

SOURCE CATEGORY:  NEW RAIL YARDS AND INTERMODAL FACILITIES 

CONTROL METHODS:  DEPLOYMENT OF CLEANER TECHNOLOGIES 

EMISSIONS (TONS/DAY):   

ANNUAL AVERAGE 2018 2031 2032 2037 

NOX INVENTORY TBD TBD TBD TBD 

NOX REDUCTION TBD TBD TBD TBD 

NOX REMAINING TBD TBD TBD TBD 

SUMMER PLANNING  2018 2031 2032 2037 

NOX INVENTORY TBD TBD TBD TBD 

NOX REDUCTION TBD TBD TBD TBD 

NOX REMAINING TBD TBD TBD TBD 

CONTROL COST:   TO BE DETERMINED 

IMPLEMENTING AGENCY:  SOUTH COAST AQMD 

 

Description of Source Category 
Two new intermodal facilities are proposed to be built in the South Coast Air Basin (Basin).   There are a 
variety of emission sources related to railyard and intermodal facility operations including line-haul 
locomotives, switchers, on-road heavy-duty trucks, cargo-handling equipment, transportation 
refrigeration units (TRUs), and maintenance shops. This measure seeks to reduce NOx and particular 
matter emissions related to on-road heavy-duty vehicles, offroad equipment, and locomotives at new rail 
yards and intermodal facilities. Through the public process, the South Coast Air Quality Management 
District (South Coast AQMD) will assess and identify potential actions that could result in further emission 
reductions at new rail yards and intermodal facilities.  

Background 
Due to projected economic and population growth, it is anticipated that freight and passenger locomotive 
activities will increase and the new intermodal railyards could potentially facilitate this projected growth, 
thereby resulting in increased Nitrogen Oxides (NOx) and Particulate Matter (PM) emissions. In addition, 
many environmental justice communities are located adjacent to the currently proposed sites of these 
new intermodal rail yards. Due to high rail and vehicle traffic already existing in the area, nearby 
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communities could be potentially subject to further elevated levels of Nitrogen Dioxide (NO2) and diesel 
particulate emissions due to the new intermodal facilities. 

Regulatory History 
U.S. EPA Emission Standards for Locomotives 

To reduce emissions from switch and line-haul locomotives, the U.S. EPA in 2008 established a series of 
increasingly strict emission standards for new or remanufactured locomotive engines. The emission 
standards are implemented by “Tier” with Tier 0 as the least stringent and Tier 4 being the most stringent. 
The U.S. EPA also established remanufacture standards for both line-haul and switch engines. For Tiers 0, 
1, and 2, the remanufacture standards are more stringent than the new manufacture standards for those 
engines for some pollutants.  

In 1998, the railroads and California Air Resources Board (CARB) entered into an Memorandum of 
Understanding (MOU) to accelerate the introduction of Tier 2 locomotives into the Basin. The MOU 
includes provisions for a fleet average in the Basin, equivalent to the U.S. EPA's Tier 2 locomotive standard 
by 2010. The MOU addressed NOx emissions from locomotives. Under the MOU, NOx levels from 
locomotives are reduced by 57 percent. However, little progress in emission reductions occurred in the 
most recent decade. As of 2020, only 5.9 percent of locomotive activities operated by Union Pacific (UP) 
within the South Coast Air Basin was with the cleanest Tier 4 locomotives, and the corresponding figure 
was 7.5 percent by Burlington Northern Santa Fe Corp (BNSF). In contrast, about 78 percent of locomotive 
activities operated by UP was with Tier 2 or older locomotives, and the corresponding figure was 66 
percent by BNSF. 

On June 30, 2005, UP and BNSF entered into a Statewide Rail Yard Agreement to Reduce Diesel PM at 
California Rail Yards with the CARB. The railroads committed to implementing certain actions from rail 
operations throughout the State. In addition, the railroads prepared equipment inventories and 
conducted dispersion modeling for diesel PM at a number of rail yards.  

U.S. EPA and CARB Emission Standards for On-Road Heavy-Duty Engines and Trucks  

To reduce emissions from on-road, heavy-duty diesel trucks, the U.S. EPA established a series of cleaner 
emission standards for new engines, starting in 1988. The U.S. EPA promulgated the final and cleanest 
standards with the 2007 Heavy-Duty Highway Rule. Starting with model year 2010, all new heavy-duty 
trucks have to meet the final emission standards specified in the rule.  

In December 2007, CARB adopted regulation that applies to heavy-duty diesel trucks operating at 
California ports and intermodal rail yards. This regulation eventually required that all drayage trucks meet 
2007 on-road emission standards by 2014.  

CARB Cargo Handling Equipment Regulation  

On December 8, 2005, CARB approved the Regulation for Mobile Cargo-Handling Equipment (CHE) at 
Ports and Intermodal Rail Yards (Title 13, CCR, Section 2479), which is designed to use Best Available 
Control Technology (BACT) to reduce diesel PM and NOx emissions from mobile cargo-handling 
equipment at ports and intermodal rail yards. The regulation became effective December 31, 2006. Since 
January 1, 2007, the regulation imposes emission performance standards on new and in-use terminal 
equipment that vary by equipment type.  
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South Coast AQMD Regulation XXXV – Railroads and Railroad Operations  

The South Coast AQMD adopted Regulation XXXV – Railroads and Railroad Operations, which consists of 
three rules that address emissions from locomotives and rail yards. Rule 3501 – Recordkeeping for 
Locomotive Idling, requires recordkeeping of idling events in order to identify opportunities for reducing 
idling emissions and to assist in quantifying idling emissions. Rule 3502 – Minimization of Emissions from 
Locomotive Idling, requires railroads to minimize unnecessary locomotive idling. Rule 3503 – Emissions 
Inventory and Health Risk Assessment for Railyards, requires operators of railroads and rail yards to 
develop emissions inventories, prepare health risk assessments and notify the public of health risks. A 
federal District Court decision prevents these rules from being implemented until they become federally 
enforceable through inclusion in the SIP. Rules 3501 and 3502 have been submitted to the U.S. EPA for 
inclusion into the State implementation plan (SIP). However, the U.S. EPA has not made a decision on the 
approval of the rules. 

 

Proposed Method of Control 
In July 2021, the South Coast AQMD began the rule development process for Proposed Rule 2306 – 
Indirect Source Rule for New Intermodal Facilities. The proposed rule seeks to address NOx and particulate 
matter emissions from new intermodal facilities including the proposed Colton Intermodal Facility and 
the proposed Southern California International Gateway. PR 2306 rule concepts would seek to implement 
the cleanest locomotives, switchers, on-road heavy-duty trucks, cargo-handling equipment, 
transportation refrigeration units available, including the necessary infrastructure to support zero and low 
NOx emission technologies, with the implementation going above and beyond existing and proposed state 
and federal regulations.. In addition to rule development, this measure will also pursue incentive funding 
or other voluntary measures that can also achieve and/or facilitate emission reductions. Depending upon 
how the ISR is ultimately structured, it may also require some level of federal approval before it can be 
fully implemented. To the extent possible, the ISR will be structured so as to allow incentive funding to be 
used to deploy cleaner technologies. Emission reductions may also be achieved if new regulations are 
developed and implemented at the federal or international level. 
 
The proposed ISR for marine portsnew intermodal facilities will continue to be developed through a public 
process that includes a working group, meetings with individual stakeholders, site tours, community 
forums, and reports to the South Coast AQMD Governing Board Mobile Source Committee.  The ISR is 
anticipated to be brought to the Governing Board for its consideration in 20222023. Incentive programs 
and/or other voluntary programs will use their own public process specific to each program. During rule 
development, staff will consider technical feasibility, identify industry-specific affordability issues, cost-
effectiveness and incremental cost-effectiveness, and may consider alternative compliance mechanisms. 

Emission Reductions  
Potential emission reductions will be determined as the ISR is developed and as programs are 
implemented. Emission reductions from any ISR or other program applicable to new intermodal facilities 
might not be creditable into the SIP at time of adoption. If so, the emission reductions that do occur will 
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ultimately be SIP-creditable at a later date (e.g., through retrospective analysis after rule implementation), 
or quantified through other measures (e.g., incentive programs) or inventory analysis, so long as they are 
quantifiable, permanent, surplus, enforceable, and real. 

Rule Compliance  
Compliance with this control measure will depend on the type of control strategy implemented.  
Compliance will be verified through actual emissions reported, and enforced through submittal and 
review of records, reports, and emission inventories.  Enforcement provisions will be discussed as part of 
the public process to develop enforceable mechanisms to ensure that the emission reductions remain 
permanent.  If other enforceable mechanisms are established outside of the South Coast AQMD public 
process, or the State or federal government implement regulatory actions, that achieve equivalent 
emission reductions, compliance will be enforced through the provisions of those actions.   

Test Methods 

Approved emission quantification protocols by federal, State or local agencies will be used to track and 
report emission reductions for SIP purposes.  

Cost Effectiveness  

The cost-effectiveness of this measure will be based on the strategies identified through the public 
process.   

Implementing Agency 
The South Coast AQMD has the authority to regulate emissions from indirect sources, including new 
intermodal facilities. 

References 

South Coast AQMD (2006). Regulation 35 – Railroads and Railroad Operations (2006) SCAQMD (2015).  

U.S. EPA (2008). Control of Emissions of Air Pollution from Locomotive Engines and Marine Compression-
Ignition Engines Less Than 30 Liters per Cylinder; Republication, June 30, 2008 (73FR37096). 
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MOB-02B: EMISSION REDUCTIONS AT EXISTING RAIL YARDS AND INTERMODAL 
FACILITIES  
[NOx, PM]  

CONTROL MEASURE SUMMARY 

SOURCE CATEGORY:  EXISTING RAIL YARDS AND INTERMODAL FACILITIES 

CONTROL METHODS:  DEPLOYMENT OF CLEANER TECHNOLOGIES 

EMISSIONS (TONS/DAY):   

ANNUAL AVERAGE 2018 2031 2032 2037 

NOX INVENTORY 15.10 17.78 17.74 15.50 

NOX REDUCTION TBD TBD TBD TBD 

NOX REMAINING TBD TBD TBD TBD 

SUMMER PLANNING  2018 2031 2032 2037 

NOX INVENTORY 15.10 17.78 17.75 15.50 

NOX REDUCTION TBD TBD TBD TBD 

NOX REMAINING TBD TBD TBD TBD 

CONTROL COST:   TO BE DETERMINED 

IMPLEMENTING AGENCY:  SOUTH COAST AQMD 

 

Description of Source Category 
There are 15 freight rail yards and intermodal facilities (of which nine are considered major rail yards) 
located within the jurisdiction of the South Coast Air Quality Management District (South Coast AQMD). 
In addition, the South California Regional Rail Authority (SCRRA or Metrolink) and Amtrak provide 
commuter rail transportation in the South Coast AQMD. SCRRA maintains their passenger locomotives at 
two locations in the Basin. There are a variety of emission sources related to railyard and intermodal 
facility operations including locomotives, switchers, on-road heavy-duty trucks, cargo-handling 
equipment, transportation refrigeration units (TRUs), and maintenance shops. This measure seeks to 
reduce NOx and particular matter emissions related to at the operation of existing rail yards and 
intermodal facilities. Through the public process, the South Coast AQMD will assess and identify potential 
actions that could result in further emission reductions at existing rail yards and intermodal facilities.  
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Background 
Railyard and intermodal facility operations generate significant levels of Nitrogen Oxides (NOx) and 
particulate matter (PM) emissions that contribute to the region’s challenges to attain federal National Air 
Ambient Air Quality Standard (NAAQS). There are nine major freight rail yards and intermodal facilities 
and two commuter rail maintenance facilities within the South Coast AQMD jurisdiction. Moreover, 
environmental justice communities are located adjacent to many of these existing rail yards and facilities. 
Due to high rail and vehicle traffic in the area, nearby communities are subject to high levels of Nitrogen 
Dioxide (NO2) and diesel particulate emissions. During periods of routine locomotive maintenance, there 
have been concerns raised regarding excessive emissions from idling locomotives or during periods of 
routine locomotive maintenance. 

Regulatory History 
U.S. EPA Emission Standards for Locomotives 

To reduce emissions from switch and line-haul locomotives, the U.S. Environmental Protection Agency 
(U.S. EPA) in 2008 established a series of increasingly strict emission standards for new or remanufactured 
locomotive engines. The emission standards are implemented by “Tier” with Tier 0 as the least stringent 
and Tier 4 being the most stringent. The U.S. EPA also established remanufacture standards for both line-
haul and switch engines. For Tiers 0, 1, and 2, the remanufacture standards are more stringent than the 
new manufacture standards for those engines for some pollutants.  

In 1998, the railroads and California Air Resources Board (CARB) entered into an Memorandum of 
Understanding (MOU) to accelerate the introduction of Tier 2 locomotives into the Basin. The MOU 
includes provisions for a fleet average in the Basin, equivalent to the U.S. EPA's Tier 2 locomotive standard 
by 2010. The MOU addressed NOx emissions from locomotives. Under the MOU, NOx levels from 
locomotives are reduced by 57 percent. However, little progress in emission reductions occurred in the 
most recent decade. As of 2020, only 5.9 percent of locomotive activities operated by Union Pacific (UP) 
within the South Coast Air Basin was with the cleanest Tier 4 locomotives, and the corresponding figure 
was 7.5 percent by Burlington Northern Santa Fe Corp (BNSF). In contrast, about 78 percent of locomotive 
activities operated by UP was with Tier 2 or older locomotives, and the corresponding figure was 66 
percent by BNSF. 

On June 30, 2005, UP and BNSF entered into a Statewide Rail Yard Agreement to Reduce Diesel PM at 
California Rail Yards with the CARB. The railroads committed to implementing certain actions from rail 
operations throughout the State. In addition, the railroads prepared equipment inventories and 
conducted dispersion modeling for diesel PM at a number of rail yards.  

U.S. EPA and CARB Emission Standards for On-Road Heavy-Duty Engines and Trucks  

To reduce emissions from on-road, heavy-duty diesel trucks, the U.S. EPA established a series of cleaner 
emission standards for new engines, starting in 1988. The U.S. EPA promulgated the final and cleanest 
standards with the 2007 Heavy-Duty Highway Rule. Starting with model year 2010, all new heavy-duty 
trucks have to meet the final emission standards specified in the rule.  

In December 2007, CARB adopted regulation that applies to heavy-duty diesel trucks operating at 
California ports and intermodal rail yards. This regulation eventually required that all drayage trucks meet 
2007 on-road emission standards by 2014.  



Draft Final 2022 AQMP  CM # MOB-02B 

IV-A-225 

CARB Cargo Handling Equipment Regulation  

On December 8, 2005, CARB approved the Regulation for Mobile Cargo-Handling Equipment (CHE) at 
Ports and Intermodal Rail Yards (Title 13, CCR, Section 2479), which is designed to use Best Available 
Control Technology (BACT) to reduce diesel PM and NOx emissions from mobile cargo-handling 
equipment at ports and intermodal rail yards. The regulation became effective December 31, 2006. Since 
January 1, 2007, the regulation imposes emission performance standards on new and in-use terminal 
equipment that vary by equipment type.  

South Coast AQMD Regulation XXXV – Railroads and Railroad Operations  

The South Coast AQMD adopted Regulation XXXV – Railroads and Railroad Operations, which consists of 
three rules that address emissions from locomotives and rail yards. Rule 3501 – Recordkeeping for 
Locomotive Idling, requires recordkeeping of idling events in order to identify opportunities for reducing 
idling emissions and to assist in quantifying idling emissions. Rule 3502 – Minimization of Emissions from 
Locomotive Idling, requires railroads to minimize unnecessary locomotive idling. Rule 3503 – Emissions 
Inventory and Health Risk Assessment for Railyards, requires operators of railroads and rail yards to 
develop emissions inventories, prepare health risk assessments and notify the public of health risks. A 
federal District Court decision prevents these rules from being implemented until they become federally 
enforceable through inclusion in the SIP. Rules 3501 and 3502 have been submitted to the U.S. EPA for 
inclusion into the State Implementation Plan (SIP). However, the U.S. EPA has not made a decision on the 
approval of the rules. 

Proposed Method of Control 

This measure seeks to reduce emissions related to on-road heavy-duty vehicles, off-road equipment 
including cargo handling equipment and transportation refrigeration units, and both line-haul and 
switcher locomotives, that operate in and out of the existing railyards and intermodal facilities. This 
measure will include development of an Indirect Source Rule (ISR) applicable to railyard sources, as well 
as pursuit of incentive funding or other voluntary measures that can also achieve and/or facilitate 
emission reductions. Depending upon how the ISR is ultimately structured, it may also require some level 
of federal approval before it can be fully implemented.  To the extent possible, the ISR will be structured 
so as to allow incentive funding to be used to deploy cleaner technologies. Emission reductions may also 
be achieved if new regulations are developed and implemented at the federal or international level. 

The proposed ISR for existing railyards and intermodal facilities will continue to be developed through a 
public process that includes a working group, meetings with individual stakeholders, facility tours, 
community forums, and reports to the South Coast AQMD Governing Board Mobile Source Committee.  
The ISR is anticipated to be brought to the Governing Board for its consideration in 2023-2024. Incentive 
programs and/or other voluntary programs will use their own public process specific to each program. 
During rule development, staff will consider technical feasibility, identify industry-specific affordability 
issues, cost-effectiveness and incremental cost-effectiveness, and may consider alternative compliance 
mechanisms. 
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Emission Reductions  
Potential emission reductions will be determined as the ISR is developed and as programs are 
implemented. Emission reductions from any ISR or other program applicable to existing railyards and 
intermodal facilities might not be creditable into the SIP at time of adoption. If so, the emission reductions 
that do occur will ultimately be SIP-creditable at a later date (e.g., through retrospective analysis after 
rule implementation), or quantified through other measures (e.g., incentive programs) or inventory 
analysis, so long as they are quantifiable, permanent, surplus, enforceable, and real.   

Rule Compliance  
Compliance with this control measure will depend on the type of control strategy implemented.  
Compliance will be verified through actual emissions reported, and enforced through submittal and 
review of records, reports, and emission inventories.  Enforcement provisions will be discussed as part of 
the public process to develop enforceable mechanisms to ensure that the emission reductions remain 
permanent.  If other enforceable mechanisms are established outside of the South Coast AQMD public 
process, or the State or federal government implement regulatory actions, that achieve equivalent 
emission reductions, compliance will be enforced through the provisions of those actions.     

Test Methods 

Approved emission quantification protocols by federal, State or local agencies will be used to track and 
report emission reductions for SIP purposes.  

Cost Effectiveness  

The cost-effectiveness of this measure will be based on the strategies identified through the public 
process.   

Implementing Agency 
The South Coast AQMD has the authority to regulate emissions from indirect sources, including existing 
railyards and intermodal facilities. 

References 

South Coast AQMD (2006). Regulation 35 – Railroads and Railroad Operations (2006) SCAQMD (2015).  

U.S. EPA (2008). Control of Emissions of Air Pollution from Locomotive Engines and Marine Compression-
Ignition Engines Less Than 30 Liters per Cylinder; Republication, June 30, 2008 (73FR37096).
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MOB-03: EMISSION REDUCTIONS AT WAREHOUSE DISTRIBUTION CENTERS  
[NOx]  

CONTROL MEASURE SUMMARY43 

SOURCE CATEGORY:  MOBILE SOURCES (ON-ROAD VEHICLES, OFF-ROAD VEHICLES) 

CONTROL METHODS:  Indirect Source Regulation, Market Incentives, Voluntary 
Curtailments  

EMISSIONS (TONS/DAY):  
 

ANNUAL AVERAGE 2018 2031 2032 2037 

NOX INVENTORY 42 20 TBD TBD 

NOX REDUCTION - ~3 TBD TBD 

NOX REMAINING - 17 TBD TBD 

CONTROL COST:   $12.6 MILLION – $979 MILLION (DEPENDENT ON THE MENU-BASED 
STRATEGY) 

INCENTIVE COST:  INCENTIVES ARE NOT DIRECTLY RELATED 

IMPLEMENTING AGENCY:  SOUTH COAST AQMD 

Description of Source Category 
Mobile Sources: (Includes Cargo Handling Equipment) 
On-Road Vehicles; and 
Off-Road Vehicles. 

Background  
A large portion of the Nitrogen Oxides (NOx) emission inventory in the South Coast Air Basin (Basin) comes 
from the goods movement industry. More than half of the emissions from that sector result from mobile 
source diesel trucks. Regulation of mobile sources is under the purview of the U.S. Environmental 
Protection Agency (U.S. EPA) and California Air Resources Board (CARB), but the South Coast Air Quality 
Management District (South Coast AQMD) has indirect source authority to be able to regulate the 
warehouses that attract mobile source diesel trucks and are a point source of emissions in local 
disadvantaged communities. 

 

 
43 http://www.aqmd.gov/docs/default-source/Agendas/Governing-Board/2021/2021-May7-027.pdf?sfvrsn=10. 
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There is a definite air quality need to reduce NOx emissions related to goods movement and warehousing 
industry to: 

Assist in meeting attainment goals; 
Assist related regulations in gaining emission reductions; 
Assist in the shortfall incentive funds; 
Increase the use of zero emission vehicles; 
Assist in state actions on cleaner technology; and 
Reduce pollution burden in local communities. 

Regulatory History 
Truck and Bus Regulation; 
Advanced Clean Trucks (ACT) Regulation; 
Low NOx Omnibus; and 
Heavy-Duty Inspection and Maintenance Program. 

Proposed Method of Control  
Rule 2305 requires annual compliance by applicable warehouse operators to implement emission 
reducing strategies based on the volume of truck traffic to each individual warehouse. Based on the 
volume of truck traffic each warehouse operator would earn/acquire points through a variety of flexible 
options. The Warehouse Actions and Investments to Reduce Emissions (WAIRE) Program is a menu-based 
point system that would award WAIRE Points for completing items of a prescribed menu. Warehouse 
operators can propose a site-specific strategy evaluated similar to the actions/investments on the WAIRE 
Menu, and upon approval could earn the warehouse operator WAIRE Points. There is a mitigation fee 
option, where the funds paid to the mitigation fee program would fund incentives for cleaner technologies 
back in the communities of the warehouse operator that paid the mitigation fee. During rule development, 
staff will consider technical feasibility, identify industry-specific affordability issues, cost-effectiveness and 
incremental cost-effectiveness, and may consider alternative compliance mechanisms. 

Emission Reductions  

The WAIRE Program is a menu-based points system that allows warehouse operators the flexibility to 
implement a variety of clean technology actions off the prescribed WAIRE Menu, proposing other 
emission reducing actions, or paying a mitigation fee become incentives for the installation of zero 
emission (ZE) infrastructure or turning over an older diesel truck into an near-zerolow NOx emission (NZE) 
or ZE zero emission replacement. Actions on the WAIRE Menu promote transportation electrification and 
fleet turnover to near-zerolow NOx emissions trucks. Most the actions result in NOx and diesel particulate 
matter (DPM) reductions from truck activity or offsetting reliance on electricity from local natural gas-
fired power plants reducing NOx emissions or reducing exposure at the local communities sited near 
warehouses. For the truck usage analysis of emission reductions, a retrospective analysis will be 
conducted based on the surplus reductions observed in the EMFAC model.  
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TABLE MOB-03-A 
Estimated Baseline Truck Emission (tons per day) Associated with Rule 2305 Warehouses Required to 

Earn WAIRE Points 

 

Rule Compliance and Test Methods  
Rule 2305 has several reporting requirements to ascertain responsible entities, establish baseline 
operation numbers, and tracking annual progress. Warehouse operators that are required to earn WAIRE 
Points must annually submit an Annual WAIRE Report (AWR) which would then be reviewed and/or 
audited through both a desktop and field audit to determine compliance with reporting requirements and 
WAIRE Program requirements.44  

Cost Effectiveness 

The total costs of implementing Rule 2305 ranges from $12.6 million to $979 million depending on the 
WAIRE Menu actions/investments implemented by the warehouse operator, and in some scenarios 
actually results in an overall savings. Potential economic impacts have been thoroughly analyzed in the 
socioeconomic impact assessment. These analyses concluded that the public health benefits of the rule 
are expected to outweigh the potential costs by a ratio of about 3:1, for most compliance scenarios that 
were analyzed. Further, the cost-effectiveness of Rule 2305 was found to be similar to the cost-
effectiveness of several mobile source regulations adopted by CARB in recent years. 

Implementing Agency 
The South Coast AQMD has the indirect source authority to implement Rule 2305 which complements the 
mobile source emission standards and regulations that U.S. EPA and CARB can enact. 

References  
South Coast AQMD May 7, 2021 Governing Board Package. http://www.aqmd.gov/docs/default-
source/Agendas/Governing-Board/2021/2021-May7-027.pdf?sfvrsn=10 

 
44 http://www.aqmd.gov/docs/default-source/Agendas/Governing-Board/2021/2021-May7-027.pdf?sfvrsn=10. 

 
2019  2023  2031  

NOx  Diesel PM  NOx  Diesel PM  NOx  Diesel PM  

EMFAC 2017 Baseline  41.67  0.67 20.19 0.14 20.18 0.14 

Reductions from CARB 
ACT, Low NOx Omnibus 
and Heavy-Duty I/M 
Regulations  

0  0  -0.005  < -0.01  -3.37  -0.03  

Total  41.67 0.67 20.19 0.14 16.81  0.12 

http://www.aqmd.gov/docs/default-source/Agendas/Governing-Board/2021/2021-May7-027.pdf?sfvrsn=10
http://www.aqmd.gov/docs/default-source/Agendas/Governing-Board/2021/2021-May7-027.pdf?sfvrsn=10
http://www.aqmd.gov/docs/default-source/Agendas/Governing-Board/2021/2021-May7-027.pdf?sfvrsn=10
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MOB-04: EMISSION REDUCTIONS AT COMMERCIAL AIRPORTS  
[ALL POLLUTANTS] 

CONTROL MEASURE SUMMARY 

SOURCE CATEGORY: COMMERCIAL AIRPORTS 

CONTROL METHODS: MOBILE SOURCE EMISSION REDUCTION EFFORTS INCLUDING DEPLOYMENT OF 

CLEANER TECHNOLOGIES, INCREASED EFFICIENCIES, OR FURTHER AIR QUALITY 
IMPROVEMENT PROJECT OPTION 

EMISSIONS (TONS/DAY):  

ANNUAL AVERAGE 2018 2031 2032 2037 

VOC INVENTORY TBD TBD TBD TBD 
VOC REDUCTION  TBD TBD TBD 
VOC REMAINING  TBD TBD TBD 
     
NOX INVENTORY TBD TBD TBD TBD 
NOX REDUCTION  TBD TBD TBD 
NOX REMAINING  TBD TBD TBD 
     
CO INVENTORY TBD TBD TBD TBD 
CO REDUCTION  TBD TBD TBD 
CO REMAINING  TBD TBD TBD 
SUMMER PLANNING  2018 2031 2032 2037 

VOC INVENTORY TBD TBD TBD TBD 
VOC REDUCTION  TBD TBD TBD 
VOC REMAINING  TBD TBD TBD 
     
NOX INVENTORY TBD TBD TBD TBD 
NOX REDUCTION  TBD TBD TBD 
NOX REMAINING  TBD TBD TBD 
     
CO INVENTORY TBD TBD TBD TBD 
CO REDUCTION  TBD TBD TBD 
CO REMAINING  TBD TBD TBD 
CONTROL COST: TO BE DETERMINED 

IMPLEMENTING AGENCY: SOUTH COAST AQMD 
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Description of Source Category 

There are five major commercial airports located in the South Coast Air Basin (Basin): Los Angeles 
International Airport (LAX), John Wayne Orange County Airport (SNA), Hollywood Burbank Airport (BUR), 
Ontario International Airport (ONT), and Long Beach Airport (LGB). Due to projected increases in airline 
passenger transportation and expansion of operations at commercial airports, emissions from airport 
operations may increase unless the increased emissions are mitigated. For this reason, the Facility-Based 
Mobile Source Measure (FBMSM) for Commercial Airports, which controls non-aircraft mobile sources 
at commercial airports, was adopted by the South Coast Air Quality Management District (South Coast 
AQMD) on December 6, 2019. The measure consists of Memoranda of Understanding (MOUs) between 
the South Coast AQMD and the aforementioned airports and the South Coast AQMD’s enforceable 
commitment to achieve 0.52 and 0.37 ton per day NOx reductions in 2023 and 2031, respectively. Each 
airport developed their own Air Quality Improvement Plans/Measures during the development of the 
FBMSM for Commercial Airports and used them as the basis for the Memorandum of Understandings 
(MOUs). The FBMSM for Commercial Airports was intended to assist with the implementation of the 
“Further Deployment of Clean Technologies” measures for mobile sources in the 2016 State SIP 
Strategy.45 MOB-04 seeks to identify additional feasible measures to achieve emission reductions to 
assist with attainment of the 2015 ozone 70 ppb National Ambient Air Quality Standard (NAAQS).  

Background 

There are a variety of emission sources related to commercial airport operations. In addition to aircraft, 
ground support equipment (GSE) such as baggage handling equipment, food service trucks, fuel trucks, 
and aircraft tugs contribute to airport emissions. Emissions associated with passenger transportation to 
and from the airport, delivery of goods and fuel for aircraft transport, and stationary equipment also 
contribute. 

Historically, airport authorities have mitigated airport-related emissions and airport ground support 
equipment and on-road vehicles are regulated by California Air Resources Board (CARB). However, 
aircraft emissions are primarily regulated by the federal government or by the International Civil 
Aviation Organization (ICAO). ICAO establishes new aircraft engine emission standards internationally, 
while the U.S. Environmental Protection Agency (U.S. EPA) establishes aircraft emission standards 
nationally.  

Regulatory History 

Emission standards for Aircraft 

In 1973, the U.S. EPA published emissions standards and test procedures to regulate gaseous emissions, 
smoke, and fuel venting from aircraft engines. In 1997, the standards were revised to be more consistent 
with those of the ICAO Committee of Aviation Environmental Protection (CAEP) for turbo engines used 

 
45 2016 State SIP Strategy. https://ww2.arb.ca.gov/resources/documents/2016-state-strategy-state-
implementation-plan-federal-ozone-and-pm25-standards 

https://ww2.arb.ca.gov/resources/documents/2016-state-strategy-state-implementation-plan-federal-ozone-and-pm25-standards
https://ww2.arb.ca.gov/resources/documents/2016-state-strategy-state-implementation-plan-federal-ozone-and-pm25-standards
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in commercial aircraft. These standards (CAEP/2) included new CO, HC, and NOx emissions standards of 
118 grams per kilonewtons (g/kN), 19.6 g/kN, and 40 g/kN, respectively. In 2005, the standards were 
harmonized with ICAO CAEP/4 requirements which tightened the CAEP/2 NOx standards by 32 percent 
for newly-certified commercial aircraft engines.  

On June 1, 2012, the U.S. EPA Administrator signed a final rule to revise the standards to be consistent 
with the current ICAO CAEP/6 and CAEP/8 requirements to further reduce NOx emissions. The first set 
of standards require that all new engines meet the ICAO CAEP/6 standards. The CAEP/6 standards 
represent approximately a 12 percent emission reduction from the ICAO Tier 4 levels. The second set of 
standards, Tier 8, took effect in 2014 and represent approximately a 15 percent reduction from Tier 6 
levels.  

South Coast AQMD’s Fleet Rules 

South Coast AQMD’s fleet rules apply to several vehicle categories operating at airports. Rule 1191, 
Clean On-Road Light- and Medium-Duty Public Fleet Vehicles, applies to all state and local government 
agencies located in the South Coast AQMD’s jurisdiction, including state, regional, county, and city 
government departments and agencies, and any special districts such as water, air, sanitation, transit, 
and school districts, with 15 or more non-exempt light-duty vehicles. This regulation requires that these 
entities acquire low emission gasoline or alternative fuel vehicles when procuring new vehicles. Rule 
1196, Clean On-Road Heavy-Duty Public Fleet Vehicles, is a similar regulation that applies to on-road 
heavy-duty vehicles with a gross vehicle weight of at least 14,000 pounds. It requires all applicable 
government agencies and special districts with fleets of 15 or more vehicles (including commercial 
airports), to acquire a gasoline, dual-fuel or alternative fueled engine or vehicle when purchasing or 
leasing a new vehicle. Airports and operators must also comply with Rule 1194, Commercial Airport 
Ground Access, which requires all public and private fleets providing passenger transportation services 
out of commercial airports to acquire low emission or alternative-fueled vehicles. This rule applies to 
passenger cars, light-duty trucks, and medium- and heavy-duty transit vehicle fleets of 15 or more 
vehicles. Passenger shuttle buses and taxi cabs under a contract or exclusive franchise serving airports 
must comply with this rule as well. 

CARB GSE MOU 

In 2002, CARB executed an MOU for GSE with commercial airlines and cargo operators in the Basin. GSE 
is utilized for various functions at airports such as refueling aircraft, transporting cargo and luggage, and 
providing maintenance. The 2002 MOU has the following objectives for airlines to meet; meeting a 2.65 
g/bhp-hr hydrocarbon plus NOx emission rate performance target, converting at least 30 percent of the 
aggregate GSE fleet to electric, acquiring at least 45 percent of new GSE purchases be electric, and 
reducing diesel GSE emissions by installing particle filters. The date to achieve these objectives was 
December 31, 2010. However, the MOU was terminated in 2006 because CARB’s statewide regulations 
addressed many aspects of the GSE MOU.  

CARB In-Use Off-Road Diesel-Fueled Fleets Regulation 
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CARB requires emission reductions from existing off-road diesel-fueled vehicles through its statewide 
In-Use Off-Road Diesel-Fueled Fleets Regulation. The regulation applies to all off-road diesel vehicles 
with engines greater than 25 horsepower including diesel-powered GSE and other diesel off-road 
equipment and vehicles operated at airports. The regulation imposes limits on idling, restricts the 
addition of older vehicles to fleets, and requires fleet owners to retire, replace or repower older engines 
to achieve progressively lower fleet average emission rates, or comply with the Best Available Control 
Technology (BACT) requirements. This rule requires mandatory reporting of applicable equipment to 
CARB through the Diesel Off-road On-line Reporting System (DOORS).46 

CARB On-Road Heavy-Duty Diesel Vehicles (In-Use) Regulation 

CARB’s regulation requires emission controls and replacements for existing diesel trucks and buses 
through its statewide On-Road Heavy-Duty Diesel Vehicles (In-Use) Regulation, commonly referred to as 
the Truck and Bus Regulation. Heavy-duty vehicles with a gross vehicle weight greater than 14,000 
pounds are required to be retrofitted with diesel particulate filters based on truck model years and 
according to specified schedules. In addition, replacement of older heavy-duty vehicles is mandated 
based on a tiered schedule that began in 2015. By 2023, nearly all trucks and buses will be required to 
have model year 2010 engines or newer. 

CARB Heavy-Duty Omnibus Regulation 

CARB’s Heavy-Duty Omnibus Regulation represents a comprehensive update to the California emission 
standards and other emission-related requirements for heavy-duty engines and vehicles. This regulation 
requires vehicles with a gross vehicle weight greater than 10,000 pounds to achieve more stringent NOx 
emission standards beginning with model year 2024 engines. The regulation also modifies the test cycle 
used to determine compliance with the standards to better represent real-world emissions. Finally, the 
regulation ensures that emission controls are sufficiently durable to control emissions over the vehicle’s 
useful life by lengthening the criteria pollutant emissions warranty beginning with model year 2027 
engines. 

CARB Advanced Clean Trucks 

The purpose of CARB’s Advanced Clean Trucks Regulation is to accelerate the widespread adoption of 
zero emission vehicles (ZEVs) in the medium- and heavy-duty truck sector and reduce the amount of 
harmful emissions generated from on-road mobile sources. This is accomplished through a zero emission 
sales requirement for manufacturers of vehicles with a gross vehicle weight greater than 8,500 pounds. 
The sales requirement takes effect in 2024 and reaches its most stringent level in 2030. The regulation 
also includes a reporting requirement for large entities regarding their use of trucks and buses. 

CARB Heavy-Duty Inspection and Maintenance Regulation 

CARB’s Heavy-Duty Inspection and Maintenance regulation ensures that emissions control systems on 
heavy-duty vehicles driven in California are operating as designed and are repaired in a timely manner if 

 
46 Available at https://ssl.arb.ca.gov/ssldoors/doors_reporting/doors_login.html 

https://ssl.arb.ca.gov/ssldoors/doors_reporting/doors_login.html
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they malfunction. Affected vehicles are required to undergo inspections every six months beginning in 
2023. Depending on vehicle capability, owners are required to submit On-Board Diagnostic data or submit 
results from a smoke opacity test. The opacity test would also include a visual inspection of the emissions 
control system to ensure the components are installed according to the manufacturer’s specifications. 
Finally, the regulation calls for expanding a roadside emissions monitoring network and increasing field 
inspections. 

CARB Large Spark-Ignition (LSI) Engine Fleet Requirements Regulation 

CARB’s LSI regulation applies to off-road LSI engine forklifts, sweepers/scrubbers, industrial tow tractors, 
and airport ground support equipment operated within the State of California. Additionally, it applies 
only to vehicles with engines of at least 25 horsepower and 1.0 liter displacement that are part of fleets 
of four vehicles or more. The regulation requires that applicable fleets achieve specific fleet average 
emission levels (FAELs) for hydrocarbons and NOx. These standards became more stringent over time 
until reaching the lowest regulated FAEL in 2013. The regulation also mandates reporting of applicable 
equipment to CARB through DOORS.  

CARB Zero Emission Airport Shuttle Regulation 

CARB’s Zero Emission Airport Shuttle Regulation, adopted by the CARB Governing Board in June 2019, 
promotes the use of zero emission ground transportation to and from airports in California. The 
regulation requires that at least 33 percent, 66 percent, and 100 percent of airport shuttle fleets be zero 
emission vehicles by December 31, 2027, 2031 and 2035, respectively. It also requires fleet owners to 
report fleet information annually starting in 2022 and to have zero emission certificates for 2026 and 
later model year vehicles. 

Airport MOUs 

The FBMSM for Commercial Airports, which is based on the airports’ implementation of MOU measures, 
seeks to reduce emissions from non-aircraft airport sources including ground support equipment (GSE), 
airport shuttle buses, and heavy-duty trucks. The MOU measures establish performance targets for 2023 
and 2031 for these sources. All airport MOUs include a GSE measure, with three airports also including 
measures for shuttle buses and/or heavy-duty trucks. In addition to the MOU measures, each airport is 
implementing Air Quality Improvement Plans/Measures (AQIPs/AQIM), which will lead to further 
reductions. The AQIPs/AQIM cover sources including construction, light-duty fleets, and passenger 
transportation. 

Proposed Method of Control 

The South Coast AQMD will continue working with the airports to facilitate implementation of the MOU 
measures to meet the targets in 2023 and 2031. The airports are required to submit progress reports on 
implementing their respective MOU measures by June 1st every year.  The first annual progress report was 
submitted to the U.S. EPA on November 2, 2021. The progress was discussed at the Airport MOU Working 
Group, which is comprised of stakeholders from, but not limited to, the airline industry, airport 
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authorities, local governments, and community representatives. Working group meetings will be 
continued to monitor the airports’ progress until 2032 when the current MOUs expire.  

Through working group meetings, this measure seeks to estimate emission reductions through 2037. After 
2032, it is anticipated that the airports will continue to implement their AQIPs/AQIM to further promote 
clean air and reduce emissions from their operation. Thus, emission reductions are expected to continue 
after the MOUs expire. The Airport MOU Working Group will be consulted regarding the optimal strategy 
to quantify these reductions and credit them into the SIP, if applicable. The working group will also be 
consulted to identify additional feasible measures to achieve further emission reductions for 2037, which 
may include continued implementation of other actions the airports are already taking to reduce 
emissions or new and enhanced policies and programs. During rule development, staff will consider 
technical feasibility, identify industry-specific affordability issues, cost-effectiveness and incremental cost-
effectiveness, and may consider alternative compliance mechanisms. 

Emission Reductions 

The amount of additional emission reductions that can be achieved by this measure needs to be 
determined depending on the number of actions or strategies identified by the Airport MOU Working 
Group and other FBMSM Working Groups, if needed. Quantified emission reductions that are real, 
surplus, permanent, and enforceable will be reflected in future emissions inventories as part of the rate-
of-progress reporting requirements or in baseline emissions inventories as part of future AQMP/SIP 
development as long as the U.S. EPA approves the reductions into SIP.  

Rule Compliance 

Compliance with the MOUs will be verified in accordance with the process identified in the MOUs. The 
MOUs require that each airport submit detailed progress reports, emissions inventories, and calculations 
by June 1st each year followed by the South Coast AQMD’s report to the U.S. EPA by November 1st. 
Compliance after 2032 would be strictly voluntary unless the term of the MOUs is extended through 2037. 

Test Methods 

Approved emission quantification protocols by federal, state, or local agencies will be used to track and 
report emission reductions for SIP purposes.  

Cost Effectiveness 
The cost-effectiveness of the measure will be based on the strategies identified through the Airport 
MOU Working Group. 
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Implementing Agency 

The South Coast AQMD will work with affected parties, the public, and other stakeholders to identify 
potential actions to help meet the emission reductions associated with the State SIP Strategy “Further 
Deployment of Clean Technologies” measures for all sources included in airport’s operation, which 
included, but not limited to, on-road vehicles, off-road mobile, and stationary sources. 

References 

South Coast Air Quality Management District. Facility Based Mobile Source Measure for Commercial 
Airports (Adopted December 6, 2019). 
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MOB-05: ACCELERATED RETIREMENT OF OLDER LIGHT-DUTY AND MEDIUM-
DUTY VEHICLES  
[VOCs, NOx, CO] 

CONTROL MEASURE SUMMARY 

SOURCE CATEGORY:  GASOLINE- AND DIESEL-POWERED LIGHT- AND MEDIUM-
DUTY VEHICLES UP TO 8,500 LBS GROSS VEHICLE WEIGHT 

CONTROL METHODS:  INCENTIVE PROGRAM FOR VOLUNTARY EARLY 
RETIREMENT OF OLDER LIGHT- AND MEDIUM-DUTY 
VEHICLES 

EMISSIONS (TONS/DAY):   

ANNUAL AVERAGE 2018 2031 2032 2037 

VOC INVENTORY 62.92 29.73 28.54 23.64 
VOC REDUCTION  TBD TBD TBD 
VOC REMAINING 
 
NOX INVENTORY 
NOX REDUCTION 
NOX REMAINING 
 
CO INVENTORY 
CO REDUCTION 
CO REMAINING 

 
 

58.29 
 
 
 

610.24 
 
 

TBD 
 

17.20 
0.19 

17.012 
 

283.98 
TBD 
TBD 

TBD 
 

16.52 
0.223 
16.32 

 
278.12 

TBD 
TBD 

TBD 
 

14.49 
0.126 

14.3742 
 

257.35 
TBD 
TBD 

SUMMER PLANNING 2018 2031 2032 2037 

VOC INVENTORY 65.26 31.02 29.79 24.64 
VOC REDUCTION  TBD TBD TBD 
VOC REMAINING 
 
NOX INVENTORY 
NOX REDUCTION 
NOX REMAINING 
 
CO INVENTORY 
CO REDUCTION 
CO REMAINING 

 
 

52.14 
 
 
 

641.96 
 
 

TBD 
 

15.54 
0.187 

15.367 
 

292.73 
TBD 
TBD 

TBD 
 

14.93 
0.201 

14.735 
 

286.56 
TBD 
TBD 

TBD 
 

13.12 
0.114 

13.017 
 

264.68 
TBD 
TBD 

CONTROL COST:   MODIFIED LCF METHOD: $334,300/TON OF NOX REDUCED 
ESTIMATED PUBLIC FUNDING – UP TO $16,000,000/YEAR 

INCENTIVE COST:  UP TO $9,500 PER VEHICLE RETIRED.  ADDITIONAL FUNDING UP TO 
$2,000 FOR ELECTRIC VEHICLE CHARGING EQUIPMENT.  

IMPLEMENTING AGENCY:  SOUTH COAST AQMD 
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Description of Source Category 

The purpose of this control measure is to implement a strategy to accelerate retirement of older gasoline- 
and diesel-powered vehicles with up to 8,500 lbs. gross vehicle weight rating (GVWR). These vehicles 
include passenger cars, sports utility vehicles, vans, and light-duty pick-up trucks.   

Background 

Significant strides have been made in reducing emissions from motor vehicles through California Air 
Resources Board (CARB)’s mobile source regulations.  As a result, a “new” vehicle today is approximately 
99 percent less polluting compared to a vehicle manufactured a couple of decades ago.  However, given 
that on-road light- and medium-duty vehicles still account for over 15 percent of NOx emissions from all 
sources in the South Coast Air Basin (Basin), requiring the use of advanced technologies such as battery 
electric, fuel cell, and plug-in hybrid electric vehicle technologies that are capable of zero emission 
transportation is essential if clean air standards are to be realized, especially for in-use vehicles. 

Motor vehicle emissions progressively increase as vehicles age and accumulate mileage.  There are many 
causes for these emissions increases, but they can be broadly categorized in terms of normal deterioration 
of properly functioning on-board emission control system components, emission control system 
malfunctions due to design flaws and/or lack of proper maintenance, and tampering. In recognition that 
emission reductions could occur through regular emission testing of vehicles and repair of those vehicles 
with high in-use emissions, Smog Check programs have been established to ensure that vehicles stay clean 
as they age, but room for improvements in such programs exist. In addition, based on the Bureau of 
Automotive Repair (BAR) High Emitter profile, certain model year vehicles are considered inherently high 
emitters despite passing Smog Check. Accelerating the retirement of these high emitters would achieve 
significant reductions in emissions. 

Regulatory History 

In January 2012, CARB adopted the Advanced Clean Cars (ACC) Program, including Low-Vehicle Emission 
(LEV) III criteria pollutant emission standards, LEV III GHG standards, and Zero Emission Vehicle (ZEV) 
regulation amendments through 2025 model year. CARB is currently in the process of developing the ACC 
II Program to establish the next set of LEV and ZEV requirements for vehicle model years after 2025, with 
a target hearing date in June 2022. 

On September 23, 2004, the California governor signed AB 923 (Firebaugh) which resulted in a significant 
increase in incentive funding for programs that achieve emission reductions from vehicular sources and 
off-road engines. The legislation identified and emphasized that in-use higher emitting vehicles are 
sources that need additional scrutiny and control in part because of their large contribution to the fleet’s 
total emissions. To address this, the South Coast AQMD implemented, under the AB 923 program, the 
High Emitters Repair Or Scrap (HEROS) pilot program to identify and retire high emitting on-road vehicles. 
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In addition, based on cost-effectiveness guidelines, model year 1992 and older vehicles were considered 
for early retirement.   

CARB adopted the Enhanced Fleet Modernization Program (EFMP) Regulation in June 2009. The regulation 
implements the voluntary vehicle scrap and replacement voucher provisions of AB 118 (Nunez). The 
legislation includes about $30 million annually statewide for the EFMP. The EFMP augments the State’s 
existing voluntary accelerated vehicle retirement program, referred to as the Consumer Assistance 
Program (CAP) which is administered by the Bureau of Automotive Repair. The focus of the EFMP is to 
augment existing retirement programs and provide funding through vehicle replacement vouchers to 
retire the highest polluting vehicles in the areas with the greatest air quality problems.  

In 2014, the State Legislature passed two bills (SB 459 – Pavley and AB 1365 – De Leon) that placed an 
emphasis on increasing the efficacy of the EFMP and encouraged opportunities for low and moderate-
income residents to purchase cleaner, more fuel-efficient combustion vehicles and advanced technology 
vehicles such as all-battery electric and plug-in hybrid electric vehicles. CARB amended the EFMP 
Regulation in 2014 to reflect these legislative directives. The EFMP now provides up to $4,500 to eligible 
low- and moderate-income residents for the replacement of older vehicles with newer or new vehicles.  
Under separate actions, CARB allocated Clean Car 4 All (CC4A, formerly EFMP Plus-Up) funding under the 
California Climate Investments to augment the EFMP for eligible low- and moderate-income residents 
living in disadvantaged communities (DAC) for the purchase or lease of cleaner, more fuel-efficient 
combustion vehicles and advanced technology vehicles.  Eligible residents may receive additional funding 
assistance of up to $5,000 from CC4A. The South Coast AQMD has been implementing the EFMP and CC4A 
under the Replace Your Ride Program (RYR) since July 2015 with qualified applicants receiving up to $9,500 
to replace their existing cars with newer, cleaner vehicles or other clean modes of transportation (e.g., 
transit passes or car-sharing). Since its inception, the RYR has replaced approximately 8,300 vehicles, 
having achieved approximately 24 tons per year and 4.7 tons per year of Nitrogen Oxides (NOx) and 
Volatile Organic Compounds (VOC) emission reductions, respectively. Based on the current projection, 
approximately $16 million will be appropriated annually by the Legislature for the implementation of the 
Replace Your Ride Program. 

Proposed Methods of Control 

This action is to retire 1,500 to 2,000 light- and medium-duty vehicles per year through the Replace Your 
Ride Program. The proposed incentives would be up to $9,500 which includes additional $5,000 for 
residents in a DAC zip code. For plug-in hybrid and battery electric vehicles, an additional incentive of up 
to $2,000 is also provided for the installation of electric vehicle charging equipment under this program. 

Emission Reductions 

The Calculator for Spending Incentives (CSI), which is an internally developed model to identify most cost-
effective projects, is used to calculate emission reductions, as shown in the table below. 
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TABLE MOB-05-A 
Projected NOx and PM Emission Reductions from the Replace Your Ride Program 

Calendar Year No. of Vehicles NOx Reduction  
(tons/day) 

PM Reduction  
(tons/day) 

2031 4,061 0.19 0.001TBD 
2032 5,022 0.223 0.001TBD 
2037 5,440 0.126 0.001TBD 

 

Cost Effectiveness 

Since the EFMP guidelines are developed based on funding appropriated by the State Legislature with the 
desire to provide sufficient funding for low- and moderate-income residents to access newer, cleaner, and 
more fuel-efficient combustion vehicles and advanced technology vehicles, no cost-effectiveness 
threshold has been established. Based on the current and projected funding levels, the overall cost-
effectiveness for this measure is estimated to be $334,300 per ton of NOx reduced using the Modified 
Levelized Cash Flow method. 

Implementing Agency 

The implementing agencies would be the South Coast AQMD under guidelines set forth by CARB for the 
EFMP and CC4A. Funding would be available from CARB with the South Coast AQMD’s administration of 
the replacement voucher provisions of the EFMP regulation. 

References 

CARB (2015). AB118 Enhanced Fleet Modernization Program Regulation. April 2015. 
https://ww2.arb.ca.gov/sites/default/files/2021-03/finalregulationorder2014-S2.pdf 

CARB (2021). EFMP Retire and Replace Program Statistics. June 2021. 
https://ww2.arb.ca.gov/sites/default/files/2021-
09/EFMP%20Website%20Statistics%20Tables%20Cumulative%202021_Q2%2009-21-21.pdf 

 
 

 

 

 

https://ww2.arb.ca.gov/sites/default/files/2021-03/finalregulationorder2014-S2.pdf
https://ww2.arb.ca.gov/sites/default/files/2021-09/EFMP%20Website%20Statistics%20Tables%20Cumulative%202021_Q2%2009-21-21.pdf
https://ww2.arb.ca.gov/sites/default/files/2021-09/EFMP%20Website%20Statistics%20Tables%20Cumulative%202021_Q2%2009-21-21.pdf
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MOB-06: ACCELERATED RETIREMENT OF OLDER ON-ROAD HEAVY-DUTY 
VEHICLES  
[NOx, PM] 

CONTROL MEASURE SUMMARY 

SOURCE CATEGORY:  ON-ROAD HEAVY-DUTY VEHICLES (GREATER THAN 8,500 
LBS GVWR) 

CONTROL METHODS:  ACCELERATED REPLACEMENT OF EXISTING HEAVY-DUTY 
VEHICLES WITH ZERO OR LOW NOX EMISSION VEHICLES  

EMISSIONS (TONS/DAY):   

ANNUAL AVERAGE 2018 2031 2032 2037 

NOX INVENTORY 100.04 26.24 25.02 20.64 
NOX REDUCTION  TBD TBD TBD 
NOX REMAINING 

 
PM2.5 INVENTORY 
PM2.5 REDUCTION 
PM2.5 REMAINING 
 

 
 

2.87 
 
 
 

TBD 
 

1.45 
TBD 
TBD 

 

TBD 
 

1.45 
TBD 
TBD 

 

TBD 
 

1.46 
TBD 
TBD 

 

SUMMER PLANNING 2018 2031 2032 2037 

NOX INVENTORY 94.92 25.00 23.84 19.67 
NOX REDUCTION  TBD TBD TBD 
NOX REMAINING 
 

 
 

TBD 
 

TBD 
 

TBD 
 

CONTROL COST:   TBD 

INCENTIVE COST:  TBD 

IMPLEMENTING AGENCY:  SOUTH COAST AQMD 

 

Description of Source Category 

The intent of this control measure is to seek additional emission reductions from existing heavy-duty 
vehicles with gross vehicle weight rating (GVWR) greater than 8,500 lbs through an accelerated vehicle 
replacement program with zero or low NOx emission vehicles.  

Background 

Emissions from heavy-duty diesel mobile sources continue to represent a significant portion of the 
emissions inventory in the Basin, adversely affecting regional air quality and public health. The two 
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primary pollutants resulting from the diesel fuel combustion are particulate matter (PM) and Nitrogen 
Oxides (NOx). Diesel PM contains over 40 known cancer-causing substances and California identified 
diesel PM as a toxic air contaminant based on its potential to cause cancer in 1998.  In August 2021, the 
South Coast Air Quality Management District (South Coast AQMD) released a report titled, “MATES V 
Multiple Air Toxic Exposure Study.” This report, the fifth in a series of such studies beginning in 1987, 
concluded that around 50 percent of the cancer risk associated with breathing ambient air can be 
attributed to diesel PM emissions. Diesel engines also emit significant quantities of NOx, which is a 
precursor to ozone and secondary particulate matter formation. Additional control of diesel engine 
emissions is essential for the attainment of ozone and PM ambient air quality standards, as well as 
mitigating its toxic air quality impact. 

Regulatory History 

The regulation of emissions from heavy-duty diesel emission sources is the primary responsibility of 
California Air Resources Board (CARB) and the U.S. Environmental Protection Agency (U.S. EPA). In 
California, vehicles with the gross vehicle rating (GVWR) above 8,500 lbs and up to 14,000 lbs are classified 
as light heavy-duty vehicles; vehicles with GVWR between 14,001 to 33,000 lbs are classified as medium 
heavy-duty vehicles; and vehicles over 33,000 lbs are classified as heavy heavy-duty vehicles. US and 
California regulations do not require that medium heavy-duty and heavy heavy-duty diesel vehicles be 
chassis certified, instead engine certifications are required. Light heavy-duty vehicles may be certified 
using the heavy-duty engine or light-duty chassis certification procedures, depending on the application.  

Emission standards for new diesel engines powering heavy-duty vehicles were first established for the 
1974 model-year and have gradually increased in stringency over time. Current standards in effect are 
established by CARB and the U.S. EPA for 2010 and subsequent model-years, which includes a 0.2 g/bhp-
hr NOx emission standard (usually called “2010 engine” standard).  

In December 2008, CARB adopted the Truck and Bus Regulation which applies to a significant number of 
heavy-duty vehicles with the gross vehicle weight rating of 14,001 lbs and greater. The Regulation requires 
replacement of existing vehicles with 2010 engine standard-compliant vehicles based on a compliance 
schedule which starts from January 1, 2015. By January 1, 2023, all trucks and buses must have 2010 
standard compliant engines with few exceptions. 

In 2013, CARB adopted a set of Optional Low NOx Emission Standards for on-road heavy-duty engines that 
are applicable from 2015. Under the program, manufacturers could certify their engines to three optional 
NOx emission standards: 0.10, 0.05 or 0.02 g/bhp·hr. The optional NOx standards were developed to pave 
the way for mandatory standards by encouraging manufacturers to develop and certify low NOx engines 
and incentivizing the purchase of certified low NOx engines. 

In June 2020, CARB adopted the Advanced Clean Truck (ACT) Regulation that accelerates a large-scale 
transition of heavy-duty vehicles from Class 2b to Class 8 (above 8,500 lbs) to zero emission technology. 
The regulation has two components: a manufacturer sales requirement and a reporting requirement.  
Manufacturers who certify Class 2b-8 chassis or complete vehicles with combustion engines would be 
required to sell zero emission trucks as an increasing percentage of their annual California sales from 
2024. By 2035, zero emission truck/chassis sales would need to be 55 percent of Class 2b–3 truck sales, 
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75 percent of class 4–8 straight truck sales, and 40 percent of truck tractor sales. Large employers 
including retailers, manufacturers, brokers and others are required to report information about shipments 
and shuttle services. Fleet owners, with 50 or more trucks, are also required to report about their existing 
fleet operations. 

In August 2020, CARB approved the Low NOx Heavy-Duty Vehicle and Engine Omnibus Regulation that 
requires a further 90 percent reduction of NOx emissions from heavy-duty on-road engines, to be phased-
in over 2024-2031, and introduces a number of other requirements such as a new Low Load Cycle (LLC) 
and extended emission durability periods. The Omnibus regulation supersedes the Optional Low NOx 
Standards. The mandatory low NOx standards apply to diesel and Otto cycle engines with a GVWR greater 
than 10,000 lbs. The Omnibus standards are implemented in two main stages: (1) MY 2024-2026 at 0.050 
g/bhp·hr over the Federal Test Procedure (FTP) and the Ramped Modal Cycle (RMC), and 0.200 g/bhp·hr 
over the Low Load Cycle (LLC); (2) MY 2027 and later at 0.020 g/bhp·hr over the FTP and the RMC test 
cycles, and 0.050 g/bhp·hr over the LLC test cycle. 

On December 9, 2021, CARB Board approved the proposal for the Heavy-Duty Inspection and 
Maintenance Regulation (HD I/M). This new regulation requires owners of non-gasoline heavy-duty 
vehicles with gross vehicle weight ratings over 14,000 pounds to periodically demonstrate that their 
vehicles' emission control systems are properly functioning in order to legally operate within the state. 
This regulation is designed to achieve criteria emission reductions by ensuring that malfunctioning 
emissions control systems are timely repaired. This regulation would replace the CARB’s existing 
heavy‑duty vehicle inspection programs. To enhance CARB’s ability to enforce the HD I/M Regulation, 
CARB will deploy roadside vehicle emission monitoring and an automated license plate recognition 
camera network throughout California to identify potentially non-complaint vehicles. All non-gasoline 
heavy-duty vehicles operating in California would be required to have a valid HD I/M compliance 
certificate to operate legally in the state, and the HD I/M program compliance would be tied to DMV 
vehicle registration for in-state vehicles. The HD I/M Regulation would begin in 2023 with requirements 
implemented in three phases: Phase 1: Initial Compliance Certification begins January 1, 2023; Phase 2: 
Enforcement of Compliance Certification begins no earlier than July 1, 2023; Phase 3: Full implementation 
begins no earlier than January 1, 2024. The HD I/M Regulation is expected to provide the largest benefits 
in regions with the most heavy-duty truck traffic. Thus, it would reduce adverse health impacts and 
improve air quality, especially in disadvantaged communities disproportionally impacted by truck 
emissions. 

CARB is also developing an Advanced Clean Fleets (ACF) regulation with the goal of achieving a full 
transition to zero emission truck and bus fleets by 2045 everywhere feasible in California and significantly 
earlier transition for certain market segments such as last mile delivery and drayage applications. The 
regulation would apply to owner-operators and other fleets performing drayage operations, public 
agencies, federal governments, and high-priority fleets that own, operate or direct vehicles with a GVWR 
greater than 8,500 lbs. High priority fleets include any entity with $50 million or more in gross annual 
revenue, or any broker or fleet owners that in combination owns, operates, or dispatches 50 or more 
vehicles. High priority and federal fleets will be required to meet zero emission vehicle (ZEV) targets as a 
percentage of total fleet starting in 2025 with higher ZEV fleet percentages required in subsequent 
milestone dates, which would vary depending on vehicle types. Public fleets would be required to 
purchase ZEVs when they make new purchases starting 2024 (50 percent ZEVs starting 2024, and 100 
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percent ZEVs starting 2027). As for drayage trucks, starting January 2024, only zero emission drayage 
trucks would be eligible to be added to the CARB drayage truck registry. By 2035, all drayage trucks would 
be required to be zero emission. The ACF regulation would also set requirements for all new heavy-duty 
vehicle sales to be ZEVs starting 2040. The proposed regulation is expected to be submitted to CARB Board 
for adoption in late 2022. 

On August 5, 2021, the U.S. EPA announced the Clean Trucks Plan to reduce greenhouse gas (GHG) and 
criteria pollutants emissions from heavy-duty trucks through a series of rulemakings over the next three 
years. The first rulemaking, to be finalized in 2022, will apply to heavy-duty vehicles starting in model year 
2027. This action will set new standards for criteria pollutants for the entire sector as well as targeted 
updates to the current GHG emissions standards. A second rule would set more stringent GHG emission 
standards for new heavy-duty vehicles sold as soon as model year 2030 and beyond. Taken together, 
these new multi-pollutant standards will improve public health in our communities and set the U.S. on a 
course to achieve ambitious levels of GHG emission reductions from commercial highway transportation 
over the long term. 

In 2000 and 2001, the South Coast AQMD adopted a series of Clean Fleet Vehicle Rules which require 
public fleets and certain private fleets under contract or exclusive franchise to a public agency, to purchase 
alternative fuel powered vehicles at the time the fleet is expanding or replacing existing vehicles in its 
fleet. Rules 1186.1, 1192, 1193, 1194, 1195, and 1196 affect street sweepers, transit buses, waste 
collection vehicles, heavy-duty vehicles operating at commercial airports, school buses and heavy-duty 
vehicles operated by public entities, respectively. The Clean Fleet Vehicle Rules have been successfully 
implemented since their adoption with a significant number of alternative fuel vehicles now in service in 
a majority of public fleets and certain private fleets under exclusive franchise to a public entity such as 
refuse collection fleets and private school bus providers.   

Proposed Methods of Control 

Trade Up Program for On-Road Heavy-Duty Vehicles is a new pilot program designed to achieve 
enforceable emission reductions by replacing old, high-polluting vehicles with a new, low- NOx CNG 
powered vehicles through a three-way exchange process. Under this pilot program, qualified participants 
can trade in their MY 2014 or newer heavy-duty diesel truck to a South Coast AQMD-approved dealership 
and receive an incentive toward the purchase of a new near-zerolow NOx emission (0.02 g NOx) natural 
gas-powered truck. The dealer then sells the trade-in diesel truck at a discounted price, to an owner or 
fleet with a MY 2009 or older truck that will be scrapped by an approved dismantler to ensure permanent 
and enforceable reductions. The objective of this pilot program is to accelerate the turnover of 2009 and 
older heavy-duty diesel trucks while also increasing the deployment of near-zerolow NOx natural gas-
powered heavy-duty trucks and maximizing emission reductions. If proven successful, this program can 
be further expanded to include other alternative-fuel vehicles including battery electric and fuel cell 
trucks. In addition, MY 2010 and newer vehicles can be also considered for scrapping after January 1, 2023 
when only 2010 and newer engine-equipped vehicles are allowed to operate in California in compliance 
with the Truck and Bus Regulation. 
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Emission Reductions 

Emission reductions are not estimated at this time and will depend on the actual number of vehicles 
participating in the incentives program.  

Cost Effectiveness 

The cost-effectiveness of the proposed action is not estimated at this time. Cost-effectiveness limits in the 
Carl Moyer Guidelines might be referenced. For trucks with engines that have zero emission mile 
capability, greater funding incentives may be needed in the near-term.  

Implementing Agency 

South Coast AQMD 

References 

South Coast AQMD (2021). MATES V Multiple Air Toxic Exposure Study. http://www.aqmd.gov/home/air-
quality/air-quality-studies/health-studies/mates-v 

DieselNet. Heavy-Duty Onroad Engines Emission Standards. https://dieselnet.com/standards/us/hd.php 

CARB. On-Road Heavy-Duty Certification Program. https://ww2.arb.ca.gov/our-work/programs/road-
heavy-duty-certification-program/about 

CARB (2019). Truck and Bus Regulation Compliance Requirement Overview. https://ww2.arb.ca.gov/our-
work/programs/truck-bus-regulation/truck-and-bus-regulation-fact-sheets 

CARB (2020). Advanced Clean Trucks Fact Sheet. https://ww2.arb.ca.gov/resources/fact-
sheets/advanced-clean-trucks-fact-sheet 

CARB (2020). Low NOx Heavy-Duty Omnibus Regulation Fact Sheet. 
https://ww2.arb.ca.gov/sites/default/files/classic/msprog/hdlownox/files/HD_NOx_Omnibus_Fact_She
et.pdf 

CARB (2021). Facts about the Proposed Heavy-Duty Inspection and Maintenance Regulation. 
https://ww2.arb.ca.gov/sites/default/files/2021-10/HD%20IM%20FactSheet-final.pdf 

CARB (2021). Advanced Clean Fleets Fact Sheet. https://ww2.arb.ca.gov/resources/fact-
sheets/advanced-clean-fleets-fact-sheet 

CARB (2021). State Strategy for the State Implementation Plan: Draft Measures. 
https://ww2.arb.ca.gov/sites/default/files/2021-10/2022_SSS_Draft_Measures.pdf 

U.S. EPA (2021). Clean Trucks Plan. https://www.epa.gov/regulations-emissions-vehicles-and-
engines/clean-trucks-plan 

http://www.aqmd.gov/home/air-quality/air-quality-studies/health-studies/mates-v
http://www.aqmd.gov/home/air-quality/air-quality-studies/health-studies/mates-v
https://dieselnet.com/standards/us/hd.php
https://ww2.arb.ca.gov/our-work/programs/road-heavy-duty-certification-program/about
https://ww2.arb.ca.gov/our-work/programs/road-heavy-duty-certification-program/about
https://ww2.arb.ca.gov/our-work/programs/truck-bus-regulation/truck-and-bus-regulation-fact-sheets
https://ww2.arb.ca.gov/our-work/programs/truck-bus-regulation/truck-and-bus-regulation-fact-sheets
https://ww2.arb.ca.gov/resources/fact-sheets/advanced-clean-trucks-fact-sheet
https://ww2.arb.ca.gov/resources/fact-sheets/advanced-clean-trucks-fact-sheet
https://ww2.arb.ca.gov/sites/default/files/classic/msprog/hdlownox/files/HD_NOx_Omnibus_Fact_Sheet.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/msprog/hdlownox/files/HD_NOx_Omnibus_Fact_Sheet.pdf
https://ww2.arb.ca.gov/sites/default/files/2021-10/HD%20IM%20FactSheet-final.pdf
https://ww2.arb.ca.gov/resources/fact-sheets/advanced-clean-fleets-fact-sheet
https://ww2.arb.ca.gov/resources/fact-sheets/advanced-clean-fleets-fact-sheet
https://ww2.arb.ca.gov/sites/default/files/2021-10/2022_SSS_Draft_Measures.pdf
https://www.epa.gov/regulations-emissions-vehicles-and-engines/clean-trucks-plan
https://www.epa.gov/regulations-emissions-vehicles-and-engines/clean-trucks-plan


Draft Final 2022 AQMP  CM # MOB-07 

IV-A-246 

MOB-07: ON-ROAD MOBILE SOURCE EMISSION REDUCTION CREDIT GENERATION 
PROGRAM 
[NOx, PM]  

 

SOURCE CATEGORY: ON-ROAD HEAVY-DUTY VEHICLES (14,001 LBS AND GREATER GVWR) 

CONTROL METHODS: ACCELERATED DEPLOYMENT OF LOW NOX AND ZERO EMISSION VEHICLES 

EMISSIONS 
(TONS/DAY): 

 

ANNUAL AVERAGE 2018 2031 2032 2037 

NOX INVENTORY 86.68 23.60 22.66 19.23 
NOX REDUCTION TBD TBD TBD TBD 

NOX REMAINING 

 

PM2.5 INVENTORY 

PM2.5 REDUCTION 

PM2.5 REMAINING 

TBD 

 

2.48 

TBD 

TBD 

TBD 

 

1.17 

TBD 

TBD 

TBD 
 
 

1.17 

TBD 
TBD 

TBD 

 

1.19 

TBD 

TBD 

SUMMER PLANNING  2018 2031 2032 2037 

NOX INVENTORY 82.34 22.49 21.60 18.32 
NOX REDUCTION TBD TBD TBD TBD 

NOX REMAINING TBD TBD TBD TBD 

CONTROL COST:  TBD 

INCENTIVE COST: TBD 

IMPLEMENTING 
AGENCY: 

SOUTH COAST AQMD 

Description of Source Category 
This measure seeks to develop mechanisms to incentivize the early deployment of zero and near-zerolow 
NOx emission heavy-duty trucks through the generation of mobile source emission reduction credits 
(MSERCs) which could be used as an alternative means of compliance with the South Coast Air Quality 
Management District (South Coast AQMD) regulations, where applicable. These MSERCs will be used only 
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by entities affected by the 2022 Air Quality Management Plan (AQMP) control measures MOB-01 through 
MOB-04, EGM-01, and EGM-03; and cannot be used to offset emissions from stationary sources.   

Background 
MSERC generation programs have been developed and implemented by the South Coast AQMD to provide 
an incentive for the early deployment of cleaner, advanced technologies that are not otherwise required 
to comply with existing air regulations. Generation of such credits may be considered surplus and have 
been used to comply with other South Coast AQMD regulations. The South Coast AQMD continues to 
work with affected stakeholders on the development and update of MSERC generation rules and the U.S. 
EPA to define an approach that can be approved into the SIP. This proposed measure provides a forum to 
advance such discussions with interested stakeholders and the U.S. EPA. 

Regulatory History 
In September 1995, the South Coast AQMD adopted Rule 1612 – Credits for Clean On-Road Vehicles, 
which provides a quantification protocol for entities to generate MSERCs that could be used for 
compliance with other South Coast AQMD rules. Rule 1612 establishes a mechanism for the quantification 
of emission benefits as a result of implementation of projects that deployed on-road vehicles meeting 
optional NOx emission standards or are not otherwise required by a regulation or other enforceable 
mechanism. Mobile source emission reductions associated with said projects are converted to credits that 
could be used by the project proponent or sold to other entities to meet other South Coast AQMD rules 
as allowed by those regulations. 

In March 2001, the South Coast AQMD adopted Rule 1612.1 – Mobile Source Credit Generation Pilot 
Program, which sets forth credit generating mechanisms for mobile sources to generate MSERCs through 
the voluntary replacement of specific categories of diesel-fueled heavy-duty vehicles or yard hostlers with 
clean technologies. Although the South Coast AQMD Rule 1612 permits the use of MSERCs for compliance 
with other South Coast AQMD regulations, the NOx MSERCs generated under this pilot program can only 
be used for compliance with the South Coast AQMD’s RECLAIM program. Rule 1612.1, which was 
approved by the U.S. EPA in 2002, provides local air quality benefits to community members who live in 
and around areas where participating vehicles operate.  These benefits include reductions in NOx, diesel 
particulate matter (DPM), carbon monoxide (CO), and toxic air contaminant emissions associated with the 
use of heavy-duty diesel engines. Regional air quality benefits would accrue from: 1) the rule provision 
that automatically retires 9 percent of MSERCs generated for the benefit of the environment, 2) the non-
credited emission reductions other than NOx, and 3) the accelerated and increased replacement of heavy-
duty diesel vehicles with alternative clean fuel vehicles. 

Proposed Method of Control  
This measure seeks to amend Rule 1612.1 and/or 1612 to provide greater flexibility, such as expanding 
the eligibility of vehicle types and projects as well as providing more flexibility in the application and use 
of MSERCs, for accelerated deployment of zero and near-zerolow NOx emission heavy-duty vehicles in 
the Basin and Coachella Valley.  The focus of the amendment will be to encourage the deployment of 
commercially available zero and near-zerolow NOx emission heavy-duty vehicles that do not receive or 
cannot receive public funding assistance.  MSERCs must be real, surplus, quantifiable, permanent, and 
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enforceable as defined by the U.S. EPA.  As such, any project considered for generation of emission 
reduction credits must go beyond regulatory requirements such as the provisions of the Truck and Bus 
Regulation, mandatory engine exhaust emission standards, or other relevant regulations. 

For the purpose of this measure, a near-zerolow NOx emission engine is one that meets the CARB optional 
low NOx standard of 0.02 g/bhp-hr. For 2027 and subsequent model year engines, the optional standard 
will be lowered to 0.01 g/bhp-hr.  Zero emission trucks include, but are not limited to, commercially 
available battery-electric trucks, hydrogen fuel cell trucks, hybrid-electric trucks with all-electric range 
(AER) and zero emission hybrid or battery-electric trucks with “wayside” power (such as electricity from 
overhead wires). 
 
The discussions of potential enforceable mechanisms will be through a public process.  Through this 
process, South Coast AQMD staff will establish a working group, hold a series of working group meetings, 
along with public workshops.  The purpose of the public process is to allow South Coast AQMD staff to 
work with a variety of stakeholders, potentially affected industries, other agencies, and environmental 
and community groups to solicit input and comments.  It is envisioned that through the public process, 
there will be discussions on the types of voluntary actions that could lead to additional emission 
reductions.  To the extent that such actions can be quantified and are determined to be surplus (i.e., the 
emission reduction benefits are not the result of a regulation), the emission reductions will be recognized 
into the SIP. 

Emission Reductions  
Emission reductions are not estimated at this time and will depend on the actual number and types of 
vehicles participating in the program.   

Cost Effectiveness 
TBD 

Implementing Agency 
South Coast AQMD 
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MOB-08: SMALL OFF-ROAD ENGINE EQUIPMENT EXCHANGE PROGRAM  
[VOCs, NOx, CO] 

 

SOURCE CATEGORY: SMALL OFF-ROAD ENGINES (SORE) AND LARGER DIESEL-POWERED LAWN AND GARDEN 

EQUIPMENT 

CONTROL METHODS: EXCHANGE EXISTING IN-USE SORE FOR ELECTRICAL EQUIPMENT, OR NEW LOW-EMITTING 

ENGINES 

EMISSIONS (TONS/DAY):  

ANNUAL AVERAGE 2018 2031 2032 2037 

VOC INVENTORY 40.66 20.27 18.65 12.81 
VOC REDUCTION TBD TBD TBD TBD 
VOC REMAINING 
 
NOX INVENTORY 
NOX REDUCTION 
NOX REMAINING 
 
CO INVENTORY 
CO REDUCTION 
CO REMAINING 

TBD 
 

3.36 
TBD 
TBD 

 
477.48 

TBD 
TBD 

TBD 
 

2.68 
TBD 
TBD 

 
353.13 

TBD 
TBD 

TBD 
 

2.52 
TBD 
TBD 

   
324.48 

TBD 
TBD 

TBD 
 

2.01 
TBD 
TBD 

 
224.27 

TBD 
TBD 

SUMMER PLANNING 2018 2031 2032 2037 

VOC INVENTORY 48.18 23.94 22.05 15.10 
VOC REDUCTION TBD TBD TBD TBD 
VOC REMAINING 
 
NOX INVENTORY 
NOX REDUCTION 
NOX REMAINING 
 

TBD 
 

3.58 
TBD 
TBD 

TBD 
 

2.86 
TBD 
TBD 

TBD 
 

2.69 
TBD 
TBD 

TBD 
 

2.16 
TBD 
TBD 

CONTROL COST:  TBD 

INCENTIVE COST:  TBD 

IMPLEMENTING 
AGENCY: 

SOUTH COAST AQMD 
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Description of Source Category 
The purpose of this control measure is to promote the accelerated turn-over of in-use small off-road 
engines and other engines, such as those used in larger diesel-powered lawn and garden equipment, 
through expanded voluntary exchange programs. 

Background 
Small off-road engines (SORE) are spark-ignition engines rated at or below 25 horsepower (19 kilowatts) 
that are primarily used for lawn, garden, and other outdoor power equipment including trimmers, leaf 
blowers, lawn mowers, lawn tractors, as well as other commercial/industrial equipment.  The SORE 
category does not include compression ignition engines or recreational vehicles.  Although a small sector 
of the lawn and garden equipment operates on diesel such as riding lawn mowers, stump grinders, and 
other commercial turf equipment, most of the candidate equipment that are eligible for exchange 
programs under this measure are gasoline-powered. 
 
Over half of the 15.4 million SORE population in California (61 percent) falls in the Residential Lawn and 
Garden equipment category, followed by Other Equipment types such as portable generators and 
pressure washers (20 percent), Federally Regulated Construction and Farming (11 percent), and 
Commercial Lawn and Garden equipment (8 percent).  Although commercial lawn and garden equipment 
accounts for only 8 percent of the total SORE population, it is responsible for approximately 20 percent of 
smog-forming emissions from SORE during the summer in CA. 
 
Since 2003, the South Coast AQMD has sponsored a lawn mower exchange program for residential lawn 
mowers which is now known as the Electric Lawn Mower Rebate Program.  The program is designed to 
incentivize residential users with a rebate of up to $250 for the purchase of a new electric lawn mower 
when they turn in their old gas-powered lawn mowers to an approved scrapper.  Since its inception, this 
program has replaced over 57,000 high polluting gasoline-powered lawn mowers with electric lawn 
mowers. 
 
In addition to the Electric Lawn Mower Rebate Program, the South Coast Air Quality Management District 
(South Coast AQMD) has also sponsored a commercial leaf blower buyback program which provided $200 
as an incentive to buy back an old two-stroke leaf blower. The payment was then applied toward the 
purchase of a new four-stroke gasoline-powered unit which are less polluting than the two-stroke units.  
Expanding the program to include other commercial lawn and garden equipment, the South Coast AQMD 
launched the Commercial Electric Lawn and Garden Equipment Incentive and Exchange Program 
(Commercial L&G Equipment Program) in 2018, which aims to accelerate the replacement of old gasoline- 
or diesel-powered commercial lawn and garden equipment with zero emission, battery electric 
technology. This program provides a point-of-sale discount of up to 75 percent off the purchase price of 
a variety of new electric equipment including lawn mowers (ride-on, stand-on and walk-behind mowers), 
handheld trimmers, chainsaws, and pruners in addition to backpack and handheld leaf blowers. In 
exchange, participants are required to turn in their old commercial-grade equipment to an approved 
dismantler for scrapping. Eligible participants include commercial gardeners and landscapers, local 
governments, school districts and colleges, and non-profit organizations.  Since its inception in 2018, the 
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Commercial L&G Equipment Program has funded over 5,800 commercial lawn and garden equipment 
replacements with zero emission alternatives. 

Regulatory History 
In 1990, California Air Resources Board (CARB) became the first regulatory agency to adopt exhaust 
emissions standards for SORE engines.  In 2003, CARB developed the first set of evaporative emissions 
standards for this category.  As a result of the CARB regulations, SORE equipment today is 40-80 percent 
cleaner than they were when the program began. However, due to population growth SORE emissions 
has already surpassed passenger car emissions in the South Coast Air Basin (Basin) and they are expected 
to double the passenger car emissions by 2031. 
 
On September 23, 2020, California adopted Executive Order N-79-20 to require the phasing out of 
gasoline-powered vehicles and equipment and transition to zero emission alternatives. Specifically, the 
order sets a goal to transition off-road vehicles and equipment operations to 100 percent zero emission 
by 2035, where feasible. As a strategy to meet this goal, the CARB Board approved amendments to the 
SORE Regulation on December 9, 2021, requiring most newly manufactured SORE equipment to be zero 
emissions starting in 2024. However, these new requirements do not apply to in-use sources, which 
presents a need for programs and/or regulations to reduce emissions from existing SORE engines.  

Proposed Method of Control  
In order to increase the penetration of new low-emission and zero emission equipment, this measure 
seeks to expand the existing exchange programs such as Electric Lawn Mower Rebate Program and 
Commercial Lawn and Garden Equipment Exchange Program by increasing the number of outreach and 
exchange events and available funding.. In addition, the South Coast AQMD has recently started a new 
battery rebate program for commercial lawn and garden equipment that were previously funded by the 
Commercial Lawn and Garden Exchange Program. The battery rebate program will fund up to 75 percent 
of the rechargeable battery cost with a maximum limit of three batteries per equipment. The South Coast 
AQMD will continue to seek additional funding opportunities and resources to expand the scope and types 
of equipment and engines that can be funded by these programs.  

Emission Reductions  
Emissions reductions are not estimated as they will depend on the number and types of 
engines/equipment participating in the existing and future programs to be developed under this measure.   

Cost Effectiveness 
The cost-effectiveness will also depend on the types of engines and/or equipment participating in the 
exchange programs.    

Implementing Agency 
South Coast AQMD  
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MOB-09: FURTHER EMISSION REDUCTIONS FROM PASSENGER LOCOMOTIVES 
[NOx, PM]  

CONTROL MEASURES SUMMARY 

SOURCE CATEGORY: LOCOMOTIVE ENGINES (PASSENGER) 

CONTROL METHODS: ACCELERATED REPLACEMENT OF EXISTING LOCOMOTIVE ENGINES MEETING TIER 4 OR 
CLEANER EXHAUST STANDARDS 

EMISSIONS (TONS/DAY):  

ANNUAL AVERAGE 2018 2031 2032 2037 

NOX INVENTORY 0.96 0.81 0.81 0.53 

NOX REDUCTION TBD TBD TBD TBD 

NOX REMAINING 

 

PM2.5 INVENTORY 

PM2.5 REDUCTION 

PM2.5 REMAINING 

 

TBD 

 

0.02 

TBD 

TBD 

TBD 

 

0.01 

TBD 

TBD 

TBD 

 

0.01 

TBD 

TBD 

TBD 

 

0.01 

TBD 

TBD 

 

SUMMER PLANNING  2018 2031 2032 2037 

NOX INVENTORY 0.96 0.81 0.81 0.53 

NOX REDUCTION TBD TBD TBD TBD 

NOX REMAINING TBD TBD TBD TBD 

CONTROL COST:  TBD 

INCENTIVE COST: TBD 

IMPLEMENTING AGENCY: SOUTH COAST AQMD 

 

Description of Source Category 
The purpose of this control measure is to promote earlier and cleaner replacement or upgrade of existing 
passenger locomotives to meet Tier 4 locomotive emission standards.  If new locomotive engine emission 
standards beyond the current Tier 4 standards are established, this measure will seek the procurement of 
cleaner locomotives as the older locomotives are replaced or remanufactured. 
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Background 
Diesel-electric locomotives have a large diesel engine (main traction engine) for generating electric power, 
which in turn drives electric traction motors in each axle to propel the locomotive. Typically, passenger 
locomotives have engines with about 3,800 horsepower and these locomotives remain in commercial 
service for 25 to 40 years. 
 
California’s locomotive emission inventory is consisted of four categories: line-haul, switcher, short line, 
and passenger; with passenger contributing approximately 6 percent of the total statewide locomotive 
Nitrogen Oxides (NOx) emissions (CARB 2016 Technology Assessment: Freight Locomotives). Generally 
powered by medium speed diesel engines, passenger locomotives are designed for lighter load and higher 
speed compared to other categories. Unlike other categories, passenger locomotives typically have a main 
propulsion engine and onboard hotel power (a generator of about 600 horsepower) that provides 
electricity via cable for lights, air conditioning, and other comfort-related features to the connected 
passenger railcars.   
 
Two passenger railroads, Metrolink and Amtrak, operate rail lines in the South Coast Air Basin (Basin) as 
well as the surrounding counties.  Metrolink operates 62 stations across the South Coast’s four-county 
region as well as Ventura, moving approximately 12 million passengers annually over a 538 track-mile 
network.  Amtrak operates approximately 70 intercity trains and 100 commuter trains per day in California.  
Its contract commuter services include the Metrolink commuter service, which serves a five-county area 
in the Los Angeles Basin, with seven lines, 55 stations, and 40,000 weekday passengers.   

Both Amtrak and Metrolink operate commuter rail services for the Southern California Regional Rail 
Authority. Southern California Regional Rail Authority adopted a locomotive replacement plan for 
Metrolink which includes the procurement of Tier 4 locomotive engines. Specifically, the plan directed the 
replacement of Metrolink’s fleet of Tier 0 to Tier 2 locomotive engines with Tier 4 locomotives in a 5-year 
span. Since 2013, the South Coast AQMD’s Governing Board has awarded a total of $110.8 million through 
the Carl Moyer Program over multiple funding cycles to fund the replacement of Metrolink’s Tier 0 & Tier 
2 locomotives with Tier 4 locomotives. Metrolink took delivery of its first Tier 4 locomotives in 2016 and 
has since replaced a total of 40 passenger locomotives with Tier 4 engines.  

Regulatory History 

Under the Clean Air Act, only the U.S. Environmental Protection Agency (U.S. EPA) has authority to 
establish emissions standards for new locomotives. By regulation, “new” locomotives include both 
newly manufactured as well as remanufactured or rebuilt locomotives. In 1998, and again in 2008, the 
U.S. EPA promulgated regulations for the control of emissions from locomotives.  The regulations require 
locomotives to meet increasingly more stringent emission levels (Tier 0 thru Tier 4) when they are 
manufactured, and in some cases, additional emissions improvements when they are remanufactured 
at the end of their useful life. 

For newly manufactured passenger locomotives, the cleanest emission standard (Tier 4) is required 
beginning in 2015 with emission levels that are over 90 percent cleaner than those from unregulated 
locomotive engines. For passenger locomotives manufactured before 2012 (i.e., meeting Tier 0, 1 or 2 
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emission standards), modest emissions improvements (referred to as “plus” standards) are required at 
the date of remanufacture which usually occurs seven to 10 years after the new locomotive is put into 
service.  The U.S. EPA locomotive emission standards apply to 1973 and newer locomotives upon engine 
rebuild and new 2002 and later locomotives.    

Proposed Method of Control  

Through this measure, the South Coast AQMD will continue to not only promote earlier replacement or 
upgrade of existing passenger trains with Tier 4 locomotives, but also support the development and 
adoption of zero or near-zerolow NOx emission technologies. Amtrak’s fleet that travels in the South Coast 
Air Basin is almost exclusively Tier 0 locomotives. Although there is no requirement for Amtrak to purchase 
new locomotives that meet the current Tier 4 emission standards, Amtrak has plans to upgrade them to 
cleaner locomotives including Tier 4. Also, Metrolink currently operates 15 Tier 2 locomotives as standby 
units when Tier 4 locomotives are down due to maintenance and repairs. The South Coast AQMD will 
continue to work with both railroads to upgrade Tier 0 to Tier 2 locomotives with Tier 4 and cleaner 
engines. Tier 4 locomotives are 65 percent to 85 percent cleaner compared to Tier 2 and Tier 0, 
respectively, and have higher horsepower to pull more passenger cars per locomotive  

In addition, the South Coast AQMD is continuing to work collaboratively with other stakeholders to 
explore the feasibility of zero and near-zerolow NOx emission locomotive technologies such as battery 
electric or fuel cell engine-driven systems. For example, the South Coast AQMD has been actively 
participating in the development and demonstration of zero emission battery-operated switcher 
locomotives in CARB-funded projects in the San Pedro Bay Ports since 2018. 

There are other development and demonstration projects in the South Coast Air Basin. The San 
Bernardino County Transportation Authority is currently leading the way in the development of zero 
emission rail technology with a plan to debut the first of its kind battery and hydrogen-powered passenger 
train servicing San Bernardino and Redlands.  Named ZEMU (zero emission multiple unit), the locomotive 
will be powered by a hybrid hydrogen fuel cell/battery technology to propel the train. 

Emission Reductions  
Emission reductions are not estimated for this control measure as it will depend on the actual type and 
number of locomotives participating in the program.  For reference, the replacement of Metrolink’s 40 
Tier 0 and Tier 2 locomotives with Tier 4 locomotives has resulted in the reductions of 495 tons per year 
of NOx, 33.9 tons per year of Reactive Organic Gases (ROG), and 13.8 tons per year of particulate matter 
(PM). 

Cost Effectiveness 
According to the previous estimates by Metrolink staff, replacing Tier 0 passenger locomotives with Tier 
4 locomotives would cost approximately $6.2 million per locomotive, and repowering Tier 2 locomotives 
would cost approximately $2.4 million each. These estimates would likely increase in future projects and 
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the cost would be even greater for zero and near-zerolow NOx emission locomotives. The exact cost-
effectiveness will depend on the number and types of locomotives participating in the program.  

Implementing Agency 

South Coast AQMD  
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MOB-10: OFF-ROAD MOBILE SOURCE EMISSION REDUCTION CREDIT GENERATION 
PROGRAM 
[NOx, PM]  

CONTROL MEASURSE SUMMARY 

SOURCE CATEGORY: OFF-ROAD DIESEL-FUELED CONSTRUCTION, INDUSTRIAL EQUIPMENT, AIRPORT GROUND 
SUPPORT EQUIPMENT, AND DRILLING EQUIPMENT 

CONTROL METHODS: ACCELERATED DEPLOYMENT OF TIER 4 EQUIPMENT AND NEAR-ZEROLOW NOX AND ZERO 
EMISSION EQUIPMENT WHERE APPLICABLE 

 EMISSIONS (TONS/DAY): TBD 

 

ANNUAL AVERAGE 2018 2031 2032 2037 

NOX INVENTORY 37.38 10.66 10.07 8.16 

NOX REDUCTION TBD TBD TBD TBD 

NOX REMAINING 

 

PM2.5 INVENTORY 

PM2.5 REDUCTION 

PM2.5 REMAINING 

TBD 

 

1.64 

TBD 

TBD 

TBD 

 

0.75 

TBD 

TBD 

TBD 
 
 

0.73 

TBD 

TBD 

TBD 

 

0.64 

TBD 

TBD 

SUMMER PLANNING 2018 2031 2032 2037 

NOX INVENTORY 41.92 11.81 11.14 8.94 
NOX REDUCTION TBD TBD TBD TBD 

NOX REMAINING TBD TBD TBD TBD 

CONTROL COST:  TBD 

INCENTIVE COST: TBD 

IMPLEMENTING AGENCY: SOUTH COAST AQMD 

  

Description of Source Category 
This measure seeks to develop mechanisms to incentivize the early deployment of Tier 4, zero, and near-
zerolow NOx off-road mobile combustion equipment, where applicable, through the generation of mobile 
source emission reduction credits (MSERCs).  These MSERCs will be used only by entities affected by the 
2022 Air Quality Management Plan (AQMP) control measures MOB-01 through MOB-04, EGM-01, and 
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EGM-03; and cannot be used to offset emissions from stationary sources.  Furthermore, these MSERCs 
will be discounted to provide additional emission reductions to help meet air quality standards.  

Background 
Based on preliminary inventories, off-road equipment (construction, industrial, etc.) is projected to 
account for approximately 16 percent of the total basin-wide Nitrogen oxide (NOx) emissions in 2037. 
These off-road equipment categories are also a significant source of diesel Particulate Matter (PM) 
emissions which is a toxic air contaminant with over 40 known cancer-causing substances. Accelerated 
deployment of Tier 4 and cleaner technologies to reduce both NOx and diesel PM emissions from off-road 
equipment will be critical in achieving our air quality goals and also to protect public health. 

Mobile source emission reduction credit generation programs developed by the South Coast Air Quality 
Management District (South Coast AQMD) provide an incentive to deploy cleaner, advanced technologies 
that are not otherwise required to comply with existing regulations.  Generation of such credits may be 
considered surplus and have been used to comply with other South Coast AQMD regulations.  The South 
Coast AQMD continues to work with affected stakeholders on the development of MSERC generation 
rules and the U.S. Environmental Protection Agency (U.S. EPA) to define an approach that can be approved 
into the SIP.  This proposed measure provides a forum to continue such discussions with interested 
stakeholders and the U.S. EPA. 

Regulatory History 

In September 1995, the South Coast AQMD adopted Rule 1620 – Credits for Clean Off-Road Mobile 
Equipment, which provides a protocol for entities to generate mobile source emission reduction credits 
that could be used for compliance with other South Coast AQMD rules.  Rule 1620 established a 
mechanism for the quantification of emission benefits as a result of implementation of projects that 
deployed cleaner off-road mobile equipment meeting the cleanest NOx emission standards (currently Tier 
4) or were not otherwise required by a regulation or other enforceable mechanism.  Mobile source 
emission reductions associated with said projects are converted to credits that could be used by the 
project proponent or sold to other entities to meet other South Coast AQMD rules as allowed by those 
regulations. 

In May 1996, the South Coast AQMD adopted an emission reductions credit generation rule for lawn and 
garden equipment.  Rule 1623 – Credits for Clean Lawn and Garden Equipment – focused on projects that 
replaced older gasoline powered lawn and garden equipment with new zero emission models.  Similar to 
Rule 1620, emission reduction credits generated under Rule 1623 can be used for compliance with other 
South Coast AQMD rules if allowed by those rules. 

Proposed Method of Control  

This measure seeks to amend Rule 1620 to provide greater flexibility for entities to initiate projects to 
accelerate the deployment of zero and near-zerolow NOx emission off-road mobile equipment in the 
South Coast Air Basin (Basin) and Coachella Valley.  The focus of the amendment will be to encourage the 
deployment of commercially available zero and near-zerolow NOx emission off-road mobile equipment 
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that do not receive or cannot receive public funding assistance.  Mobile source emission reduction credits 
must be real, surplus, quantifiable, permanent, and enforceable as defined by the U.S. EPA.  As such, any 
project considered for generation of emission reduction credits must go beyond regulatory requirements. 

For the purposes of this measure, a near-zerolow NOx emission engine is one that is certified to be at least 
90 percent cleaner than the current Tier 4 off-road emission standard (for the horsepower specification 
of the off-road engine), or meets the lowest optional NOx emission standard (for on-road heavy-duty 
engines if the on-road engine is used in an off-road application).  If Tier 5 standard is adopted in the future, 
near-zerolow NOx would be based 90 percent cleaner than the Tier 5 standard. Zero emission mobile 
equipment include, but are not limited to, commercially available battery-electric or fuel cell powered 
equipment. 
 
The discussions of potential enforceable mechanisms will be through a public process.  Through this 
process, South Coast AQMD staff will establish a working group, hold a series of working group meetings, 
along with public workshops.  The purpose of the public process is to allow South Coast AQMD staff to 
work with a variety of stakeholders, potentially affected industries, other agencies, and environmental 
and community groups to solicit input and comments.  It is envisioned that through the public process, 
there will be discussions on the types of voluntary actions that could lead to additional emission 
reductions.  To the extent that such actions can be quantified and are determined to be surplus (i.e., the 
emission reduction benefits are not the result of a regulation), the emission reductions will be recognized 
into the SIP. 

Emission Reduction  
Emission reductions are not estimated at this time and will depend on the actual type and number of off-
road vehicles/equipment participating in the program. 

Cost Effectiveness 
TBD 

Implementing Agency 
South Coast AQMD 

References  
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MOB-11: EMISSION REDUCTIONS FROM INCENTIVE PROGRAMS 
[NOx, PM] 

CONTROL MEASURE SUMMARY 

SOURCE CATEGORY:  ON-ROAD AND OFF-ROAD MOBILE SOURCE VEHICLES AND 
EQUIPMENT 

CONTROL METHODS:  IMPLEMENTATION OF INCENTIVE PROGRAMS  

EMISSIONS (TONS/DAY):   

ANNUAL AVERAGE 2018 2031 2032 2037 

NOX INVENTORY 164.65 62.22 60.20 51.07 
NOX REDUCTION  7.59 7.15 6.74 
NOX REMAINING 

 
PM2.5 INVENTORY 
PM2.5 REDUCTION 
PM2.5 REMAINING 
 

 
 

5.33 
 
 
 

54.63 
 

2.98 
0.23 
2.75 

 

53.05 
 

2.95 
0.23 
2.72 

 

44.33 
 

2.79 
0.21 
2.58 

 

SUMMER PLANNING 2018 2031 2032 2037 

NOX INVENTORY 163.92 61.95 59.90 50.71 
NOX REDUCTION  7.55 7.11 6.69 
NOX REMAINING 
 

 54.40 52.79 44.02 

CONTROL COST:   MODIFIED LCF METHOD: $87,000/TON OF NOX REDUCED 
APPROXIMATELY $200 MILLION PER YEAR 

INCENTIVE COST:  VARIES DEPENDING ON INCENTIVE PROGRAMS 

IMPLEMENTING AGENCY:  SOUTH COAST AQMD 

Description of Source Category 

This control measure seeks to apply the administrative mechanism, as proposed in the 2016 Air Quality 
Management Plan (AQMP), to quantify and take credit for the emission reductions achieved through the 
implementation of incentive programs administered by the South Coast Air Quality Management District 
(South Coast AQMD) for State Implementation Plan (SIP) purposes. The incentive program-funded source 
category includes, but is not limited to, all on-road vehicles with a Gross Vehicle Weight Rating (GVWR) 
over 8,500 lbs (excluding motor homes), commercial harbor craft, locomotives, and off-road equipment 
from the sectors of port operations, rail operations, agricultural, industrial, construction, airport ground 
support, and oil drilling. 
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Background 

The South Coast AQMD has a long history of successful implementation of incentive programs that help 
fund the accelerated deployment of cleaner engines and aftertreatment technologies in on-road heavy-
duty vehicles and off-road mobile equipment which results in early and surplus emission reductions. Such 
accelerated deployment also provides a signal for technology providers, engine and automobile 
manufacturers, and academic researchers to develop and commercialize the cleanest combustion engines 
possible and further the efforts to commercialize zero emission technologies into a wider market.  Some 
of the major incentive programs that are administered by the South Coast AQMD are discussed below: 

Carl Moyer Memorial Air Quality Standards Attainment Program 

The Carl Moyer Memorial Air Quality Standards Attainment Program (Moyer Program) is a grant program 
that funds the incremental cost of cleaner-than-required engines, equipment, and other sources of air 
pollution. The Moyer Program was placed into State law in 1998 and the first set of Moyer Program 
Guidelines was adopted by California Air Resources Board (CARB) in 1999. The California Legislature has 
since periodically modified the Moyer Program to address evolving needs and to reflect advancing 
technologies as well as regulatory changes. For example, in 2004, Assembly Bill (AB) 923 and Senate Bill 
(SB) 1107 provided increased and continued funding while significantly expanding the Moyer Program to 
include light-duty vehicles and agricultural sources. Projects with Volatile Organic Compounds (VOCs) and 
Particulate Matter (PM) reductions were also included in 2004. This change allowed the Program to more 
comprehensively address air pollution challenges, including the air toxic risks from diesel engines. In 2013, 
AB 8 further extended funding from the AB 923 tire fees through 2023 and reauthorized the Moyer 
Program. Most recently, SB 513 has provided new opportunities for the Moyer Program to advance zero 
and near-zerolow NOx emission technologies by substantially increasing cost-effectiveness limits and also 
including infrastructure projects for funding. It also allowed Moyer Program to leverage co-funding from 
other incentive programs without penalizing cost-effectiveness. 

The Moyer Program helps to fund a variety of vehicles and equipment. Typical project types include 
replacement of old vehicles and equipment, engine repowers, and installation of retrofit devices. Moyer 
funds also provide funding for installation of fueling/charging infrastructure for funded sources. Emission 
reduction technologies must be certified or verified by CARB and projects selected for funding must meet 
cost-effectiveness limits and achieve at least 15 percent reduction in Nitrogen Oxides (NOx). In addition, 
projects reducing PM and/or VOC emissions are also eligible for funding provided they are cost-effective. 
For SIP purposes, emission reductions funded through the Moyer Program must be permanent, surplus, 
quantifiable and enforceable.  

The Moyer Program has been successful in reducing smog-forming and toxic emissions cost-effectively by 
providing incentives to obtain early or extra emission reductions, especially from emission sources in 
minority and low-income communities and areas disproportionately impacted by air pollution.  Since 
1998, the South Coast AQMD has awarded $530 million through the Moyer Program and has funded close 
to 8,000 vehicles and equipment with approximately 8,600 tons per year of accumulated NOx and 250 
tons per year of accumulated PM reductions.  
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Proposition 1B: Goods Movement Emission Reduction Program 

In 2006, California voters approved a bond measure called Proposition 1B. Proposition 1B authorized the 
Legislature to appropriate $1 billion in bond funding to the CARB to quickly reduce air pollution emissions 
and health risks from freight movement along California’s priority trade corridors. The State Fiscal Year 
(FY) 2007-08 budget included implementing legislation, via SB 88, that created the Goods Movement 
Emission Reduction Program. AB 201 included a minor clarification. These bills are codified in the Health 
and Safety Code, sections 39625 et seq. SB 88 required CARB to adopt Guidelines to ensure the Program 
achieve the statutory objectives. 

The implementing statutes directed CARB to maximize the emission reduction benefits and achieve the 
earliest possible health risk reduction in communities heavily impacted by goods movement. This program 
supplements regulatory actions and other incentives to cut diesel emissions. By statute, the program can 
only fund emission reductions “not otherwise required by law or regulation.” Key pollutants targeted by 
the program include diesel PM and NOx that contribute to the formation of both PM2.5 and ozone. The 
projects funded under the program also provide co-benefits by reducing greenhouse gases and black 
carbon emissions that contribute to climate change. 

Since 2009, the South Coast AQMD has awarded $486 million through Proposition 1B and funded over 
7,500 projects including heavy-duty vehicles and equipment in the sectors of shore power, locomotives, 
cargo handling, and transport refrigeration units (TRUs), with approximately 7,650 tons per year of 
accumulated NOx and 230 tons per year of accumulated PM reductions. 

Lower-Emission School Bus Program 

The Lower-Emission School Bus Program is a grant program that provides funding for replacing old, high-
emitting public school buses with new buses, and also for installing retrofit control devices on in-use diesel 
buses to reduce toxic particulate matter emissions. 

The primary goal of the Lower-Emission School Bus Program is to reduce school children’s exposure to 
both cancer-causing and smog-forming pollution. The program does not impose any regulatory 
requirements on schools and their participation in the program is voluntary. 

Historically, the program has been administered by CARB and implemented by local air districts. Most 
recently, the San Joaquin Valley Air Pollution Control District (SJVAPCD) served as the statewide 
administrator for the Lower-Emission School Bus Program on behalf of CARB, prioritizing funding for 
schools in the small and medium air districts. 

Since 2001, the South Coast AQMD has awarded $325 million in total through the program, and 
replaced/retrofitted over 5,200 school buses with approximately 860 tons per year of accumulated NOx 
and 60 tons per year of accumulated PM reductions achieved. 

Volkswagen Environmental Mitigation Trust for California 

On October 25, 2016 and May 17, 2017, the United States District Court for the Northern District of 
California approved Partial Consent Decrees (Consent Decrees) as part of the settlement agreements with 
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Volkswagen (VW) for their use of illegal defeat devices in certain 2.0-liter and 3.0-liter diesel vehicles. The 
Consent Decree requires VW pay $2.7 billion, $423 million of which for the State of California, into an 
Environmental Mitigation Trust to fund projects to reduce NOx emissions caused by the subject vehicles.  

The CARB has been designated as lead agency to act on the State’s behalf in implementing California’s 
allocation of the VW Environmental Mitigation Trust. As required by the Consent Decree, CARB developed 
a Beneficiary Mitigation Plan (Plan) through an extensive public process. The Plan describes eligible 
mitigation actions that can be funded from the State’s allocation of the Trust. SB 92, passed in June 2017, 
directs CARB to strive to ensure that 35 percent of the California’s allocation benefit low-income or 
disadvantaged communities that are disproportionately impacted by air pollution. The approved Plan 
exceeds that target; at least 50 percent of the total funding is expected to benefit low-income or 
disadvantaged communities. 

The Plan allocates $360 million of California’s Trust to statewide funding opportunities in five project 
categories that are focused mostly on “scrap and replace” projects for the heavy-duty sector, including 
on-road freight trucks, transit and shuttle buses, school buses, forklifts and port cargo handling 
equipment, commercial marine vessels, and freight switcher locomotives. The three largest air districts in 
the State: Bay Area Air Quality Management District, San Joaquin Valley Air Pollution Control District, and 
South Coast Air Quality Management District serve as statewide administrators for the program. South 
Coast AQMD administers the Combustion Freight and Marine Projects, and Zero Emission Class 8 Freight 
and Port Drayage Trucks Projects. 

Community Air Protection Program 

In 2017, Governor Brown signed AB 617 (C. Garcia, Chapter 136, Statutes of 2017) to develop a new 
“community-focused” strategy to reduce emissions of criteria pollutants and toxic air contaminants (TAC) 
in communities that are affected by a high cumulative exposure burden.  AB 617 directed CARB, in 
conjunction with local air districts to establish the Community Air Protection Program (CAPP). AB 617 also 
calls for CARB and air districts to actively engage with members of heavily impacted communities, follow 
their guidance, and address local sources of concern. AB 617 includes a variety of strategies to address air 
quality issues in impacted communities, including community-level monitoring, uniform emission 
reporting across the State, stronger regulation of pollution sources, and incentives for both mobile and 
stationary sources. 

To support the AB 617 effort, the California Legislature has appropriated incentive funding to support 
early actions to address localized air pollution in the most impacted communities. Budget bills passed in 
2017, 2018, 2019 and 2020 have provided funds, “to support local air districts’ implementation of Chapter 
136 of the Statutes of 2017” [AB 134 (2017), SB 856 (2018), AB 74 (2019), SB 74 (2020)]. The funding has 
enabled actions such as: establishing steering committees, developing and implementing emission 
reduction programs including staffing, outreach, strategies, and enforcement, as well as deploying air 
monitoring, reporting emissions, and implementing new requirements regarding best available retrofit 
control technologies.   

The Legislature directed that air districts spend the funds appropriated in AB 134 on mobile source 
projects pursuant to the Carl Moyer Program and the Proposition 1B Program. The Legislature expanded 
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the scope of the CAPP incentives appropriated in SB 856 to include additional project types. The project 
types called for in SB 856 include:  

Mobile source projects. Eligibility continues through either the Moyer Program or the Proposition 
1B Program, with a focus on zero emission equipment; 
Zero emission charging infrastructure projects. Eligibility continues with a focus on medium- and 
heavy-duty vehicle infrastructure; 
Stationary source projects. New eligibility for the replacement of equipment at locations of 
stationary sources of air pollution not subject to the Cap-and-Trade Program, which will result in 
direct reductions of TACs or criteria air pollutants; and 
Community-identified projects. New eligibility for programs developed by an air district consistent 
with the actions identified in the applicable Community Emissions Reduction Program pursuant 
to AB 617, provided there is community input through a public process. 

The CAPP program is now underway and South Coast AQMD staff are working in local communities to 
reduce air pollution in these most impacted communities.  For the first three years of the CAPP program, 
the South Coast AQMD has awarded $194 million in total for mobile source projects through the Moyer 
Program and also allocated $48 million for stationary and/or community-identified projects.  

Other incentive programs administered by the South Coast AQMD include: 

Air Quality Improvement Program (AQIP) funds clean vehicle and equipment projects, research of biofuels 
production and air quality impacts of alternative fuels, and workforce training, etc. Each year, the 
Legislature appropriates funding to CARB for these incentives to reduce emissions and support advanced 
technology demonstrations and deployments; 

On-Road Voucher Incentive Program (VIP) provides vouchers for truck replacements. The voucher amount 
ranges from $10,000 to $60,000 depending on factors such as miles traveled per year, weight class of the 
old vehicle, emission standards of the replacement vehicle, and whether the replacement vehicle is new 
or used. Funding also depends on the future compliance date to replace or retrofit the vehicle. The VIP 
program is funded with the Carl Moyer funds at local air district discretion. This program is limited to 
owners/operators with fleets of 10 or fewer vehicles that have been operating at least 75 percent 
(mileage-based) in California during the previous twenty-four (24) months; and 

Funding Agricultural Replacement Measures for Emission Reductions Program (FARMER) provides funding 
for agricultural harvesting equipment, heavy-duty trucks, agricultural pump engines, tractors, and other 
equipment used in agricultural operations. The FARMER Program is supported in part by California Climate 
Investments, a statewide program that puts billions of Cap-and-Trade dollars to work. This program 
prioritizes funding to disadvantaged communities.  

Proposed Method of Control 

The proposed measure is based on the implementation of incentive programs administered by the South 
Coast AQMD.  The measure proposes to take credit for the emission reductions achieved through past 
and future projects that are funded by these programs for SIP purposes.  Examples of projects include 
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heavy-duty vehicle/equipment replacements, installation of retrofit units, and engine repowers.  The 
emission reductions are provided in two parts.  The first part of the measure is the actual emission 
reductions associated with current projects that will have remaining useful life in 2031 and 2037.  The 
second part of this measure is based on potential reductions that are projected from the implementation 
of future projects under these incentive programs. These reductions are estimated based on the projected 
level of funding for the programs and average emission reductions from existing projects, discounted by 
control factors for future years. For on-road vehicle sectors (HD trucks and school buses), the Calculator 
for Spending Incentives (CSI), which is an internally developed model to identify at a screening level the 
most cost-effective projects, is used to calculate NOx emission reductions. 

Emission Reductions 

Emissions reductions from existing projects with remaining project life and future projects are reflected 
in the control measure summary tables below. Emissions reductions in 2031 and 2032 associated with 
projects awarded to-date are provided in Table MOB-11-A and Table MOB-11-B, respectively. Existing 
projects do not generate emission reductions in 2037 based on their remaining project life. Projected 
emission reductions from the future projects in 2031, 2032 and 2037 are listed in Table MOB-11-C, Table 
MOB-11-D and Table MOB-11-E, respectively.  

TABLE MOB-11-A 
NOx and PM Emission Reductions in 2031 Associated with Existing Project Awards* 

Project Sector Project Type Funding Source No. of 
Units 

NOx 
(tons/day) 

PM 
(tons/day) 

Marine Repower CM 135 0.2251 0.002 
Locomotives Replacement CM 15 0.1519 0.01 

TOTAL   150 0.3769 0.013 

 
TABLE MOB-11-B 

NOx and PM Emission Reductions in 2032 Associated with Existing Project Awards* 

Project Sector Project Type Funding Source No. of 
Units 

NOx 
(tons/day) 

PM 
(tons/day) 

Marine Repower CM 115 0.1743 0.002 
Locomotives Replacement CM 15 0.0819 0.001 

TOTAL   130 0.2562 0.012 
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TABLE MOB-11-C 
Projected NOx and PM Emission Reductions in 2031 Associated with Future Funding* 

Project Sector Project Type Funding Source No. of 
Units 

NOx 
(tons/day) 

PM 
(tons/day) 

On-Road HD Trucks Replacement CM, Prop1B, CAPP, VIP, 
VW, AQIP 

5,7039,
253 

1.091.82 0.01 

School Buses Replacement LESBP, VW 1,3932,
787 

0.340.62 0.00 

Agriculture Replacement FARMER, CAPP 112349 0.090.77 0.020.05 
Construction Repower CM, CAPP, AQIP 668746 1.822.69 0.060.02 
Construction Replacement CM, CAPP, AQIP 365564 0.951.77 0.02 

Other Off-Road and 
CHE 

Replacement CAPP, VW 460118 0.780.24 0.020.01 

Marine Repower CM, CAPP, VW, AQIP 501769 1.522.12 0.060.07 
TRU Replacement CM, CAPP, AQIP 224145 0.030.02 0.00 

Locomotives Replacement CM, CAPP, VW, AQIP 5437 0.610.35 0.040.02 
TOTAL   9,4801

4,768 
7.2210.40 0.220.19 

 
TABLE MOB-11-D 

Projected NOx and PM Emission Reductions in 2032 Associated with Future Funding* 

Project Sector Project Type Funding Source No. of 
Units 

NOx 
(tons/day) 

PM 
(tons/day) 

On-Road HD Trucks Replacement CM, Prop1B, CAPP, VIP, 
VW, AQIP 

5,7039,
937 

1.001.83 0.01 

School Buses Replacement LESBP, VW 1,1852,
371 

0.230.44 0.00 

Agriculture Replacement FARMER, CAPP 125388 0.100.85 0.020.05 
Construction Repower CM, CAPP, AQIP 653742 1.682.57 0.060.02 
Construction Replacement CM, CAPP, AQIP 362560 0.881.68 0.02 

Other Off-Road and 
CHE 

Replacement CAPP, VW 448108 0.690.19 0.01 

Marine Repower CM, CAPP, VW, AQIP 531840 1.582.26 0.050.07 
TRU Replacement CM, CAPP, AQIP 222144 0.02 0.00 

Locomotives Replacement CM, CAPP, VW, AQIP 6641 0.720.36 0.040.02 
TOTAL   9,2951

5,131 
6.8910.20 0.220.19 
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TABLE MOB-11-E 
Projected NOx and PM Emission Reductions in 2037 Associated with Future Funding* 

Project Sector Project Type Funding Source No. of 
Units 

NOx 
(tons/day) 

PM  
(tons/day) 

On-Road HD Trucks Replacement CM, Prop1B, CAPP, VIP, VW, 
AQIP 

8,2141
6,083 

1.342.67 0.01 

School Buses Replacement LESBP, VW 8,0328,
937 

0.300.31 0.00 

Agriculture Replacement FARMER, CAPP 125388 0.080.59 0.020.04 
Construction Repower CM, CAPP, AQIP 656746 1.192.00 0.050.02 
Construction Replacement CM, CAPP, AQIP 365564 0.621.30 0.02 

Other Off-Road 
and CHE 

Replacement CAPP, VW 42890 0.370.05 0.00 

Marine Repower CM, CAPP, VW, AQIP 683119
9 

1.832.61 0.060.07 

TRU Replacement CM, CAPP, AQIP 224145 0.01 0.00 
Locomotives Replacement CM, CAPP, VW, AQIP 12557 0.990.39 0.060.02 

TOTAL   18,851
28,209 

6.749.93 0.210.17 

*CM: Carl Moyer Program; CAPP: Community Air Protection Program; VP: Voucher Incentive Program; VW: 
Volkswagen Environmental Mitigation Trust for California; AQIP: Air Quality Improvement Program; LESBP: Lower-
Emission School Bus Program; FARMER: Funding Agricultural Replacement Measures for Emission Reductions 
Program 

Cost Effectiveness 

The cost-effectiveness will vary depending on the programs that are used to fund individual projects. 
Generally, the cost-effectiveness limits will be mainly based on the latest Carl Moyer Program Guidelines, 
which is currently set at $33,000 per weighted ton (NOx + ROG + 20 x PM) for conventional technology 
projects. The limit increases to $109,000 per weighted ton for optional advanced technology, and 
$300,000 per weighted ton for school buses. For on-road projects, higher limits could be applied at the 
discretion of air districts: up to $200,000 per weighted ton for on-road optional advanced technology 
(0.02 g/bhp-hr of NOx or cleaner), and up to $500,000 per weighted ton for on-road optional zero emission 
technology.  Based on the projected funding level and project types, the overall average cost-effectiveness 
for this measure is estimated to be $87,000 per ton of NOx reduced using the Modified Levelized Cash 
Flow method. 

Implementing Agency 

South Coast AQMD 
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 MOB-12: PACIFIC RIM INITIATIVE FOR MARITIME EMISSION REDUCTIONS  
[NOx]  

CONTROL MEASURE SUMMARY 

SOURCE CATEGORY:  OCEAN-GOING VESSELS 

CONTROL METHODS:  COORDINATED PROGRAMS, E.G., PER-PORT-CALL INCENTIVES, AMONG 
PARTICIPATING PORT REGIONS ACROSS THE PACIFIC RIM TO ENCOURAGE 
DEPLOYMENT OF CLEANER SHIPS TO THE TRANSPACIFIC TRADE LANE 

EMISSIONS (TONS/DAY):   

ANNUAL AVERAGE 2018 2031 2032 2037 

NOX INVENTORY 32.21 32.84 33.24 30.65 
NOX REDUCTION  TBD TBD TBD 
NOX REMAINING  TBD TBD TBD 

SUMMER PLANNING  2018 2031 2032 2037 

NOX INVENTORY 32.21 32.84 33.24 30.65 
NOX REDUCTION  TBD TBD TBD 
NOX REMAINING  TBD TBD TBD 

CONTROL COST:   TO BE DETERMINED 

INCENTIVE COST:  TO BE DETERMINED 

IMPLEMENTING AGENCY:  SOUTH COAST AQMD AND OTHER DOMESTIC AND INTERNATIONAL 
PARTNERING AUTHORITIES 

 

Description of Source Category 
An ocean-going vessel (OGV) is a commercial, government, or military vessel, excluding articulated tug 
barges, meeting any of the following criteria: (1) a vessel greater than or equal to 400 feet in length overall; 
(2) a vessel greater than or equal to 10,000 gross tons under the convention measurement (international 
system); or (c) a vessel propelled by a marine compression ignition engine with a per-cylinder 
displacement of greater than or equal to 30 liters, i.e., Category 3 marine diesel engines. (See California 
Code of Regulations Section 93130.2.(b)(50).) 

Background 
The Port of Long Beach and the Port of Los Angeles (jointly referred to as “Ports”) are co-located at the 
San Pedro Bay, within the South Coast Air Basin. They are the two largest commercial marine ports in 
North America in terms of cargo container throughput. When combined, the twin ports would rank among 
the ten largest container ports in the world. In recent years, OGVs of various types make between 3,700-
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4,000 port calls each year to the San Pedro Bay Ports Complex, with container ships accounting for slightly 
over half of these calls (1,900-2,200 annual calls), followed by tanker ships (500-700 annual calls). 
Correspondingly, based on the most recent emissions inventory reports published by the Ports for 
calendar year 2020 activities, container ships accounted for 59 percent of total OGV emissions that are 
directly related to port operations, with 21 percent for tankers, and 20 percent for the remaining vessels. 

Shipping emissions have been a major concern for the residents in the port adjacent communities and the 
surrounding regions, particularly from vessel maneuvering, berthing, and anchoring in and around the 
harbor area. Additionally, when ships transit to and from the ports, much of the associated emissions 
occur along the coast and impact the air quality in downwind areas. Since 2014, California Air Resource 
Board (CARB)’s OGV At Berth Regulation has significantly reduced Nitrogen Oxides (NOx) and other 
pollutant emissions from auxiliary engines of container, passenger, and refrigerated cargo vessels. Further 
emission reductions are expected as the amended At Berth Regulation extends to more vessel types and 
further increases rule stringency. In the meantime, nearshore vessel speed reduction (VSR) programs have 
proven to be highly effective in reducing vessel fuel consumption, and correspondingly air pollutant 
emissions. In 2005, the Ports began incentivizing voluntary VSR by all OGVs down to 12 knots, initially 
within 20 nautical miles (nm) from Point Fermin and later expanded to 40 nm. In recent years, the 
Protecting Blue Whales and Blue Skies (BWBS) program also began incentivizing VSR by container ships 
and auto carriers down to 10 knots, which greatly supplements the annual voluntary VSR request issued 
jointly by the United States Coast Guard and the National Oceanic and Atmospheric Administration for 
large swaths of Southern California waters.47 

According to the CARB’s projections developed for the 2016 SIP, without additional control programs and 
regulations, transit emissions allocated to the South Coast Air Basin were expected to increase by more 
than 60 percent from 2012 to 2031, and most of the projected increase would come from the combustion 
of marine fuel in the vessel’s main (propulsion) engine. Despite the success of abovementioned 
regulations and programs, NOx emissions from OGVs today and in the future are expected to make up 
about 40 percent of the entire air basin’s carrying capacity for the 2015 ozone standard of 70 ppb.  

A major factor is the slow turnover of the OGV fleet to cleaner engine tiers, due to long OGV service life 
ranging from at least 20 years for vessels serving transoceanic routes to 40 years for vessels serving 
regional and other shorter routes. As a result, even though the International Maritime Organization 
(IMO)’s cleanest Tier III NOx engine standards are applicable to OGVs with keels laid in 2016 or later when 
operating in the North American Emission Control Area (ECA)—which encompasses the entire California 
OGV emissions inventory domain, only 2 percent of all port visits at the San Pedro Bay Complex were 
made by Tier III vessels in 2020. In the same year, 34 percent of port calls were made by Tier II vessels, 
indicating the majority (more than 60 percent) of port calls were made by Tier I or unregulated vessels. 
Compared to the older engine tiers, Tier III standards are on average 75 percent cleaner than Tier II and 

 
47 See https://www.ourair.org/wp-content/uploads/2021-Attachment-A-VSR-Zone-Maps.pdf, which shows the 
BWBS program area in Southern California and is overlaid with the 40-nm radius of the Ports VSR program area. 

https://www.ourair.org/wp-content/uploads/2021-Attachment-A-VSR-Zone-Maps.pdf
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80 percent cleaner than Tier I when measured by the average NOx emission rates weighted by engine 
certification load points.48 

Among the 1,900-2,200 annual calls by container ships at the San Pedro Bay Ports, an estimated two-
thirds to three-quarters of these port calls were made by vessels serving the transpacific trade lane. This 
is not surprising given that the Ports of Long Beach and Los Angeles are the largest U.S. gateway for 
imports originating from Asia, accounting for about 50 percent of containerized import value from East 
and Southeast Asia according to international trade data published by the U.S. Department of 
Commerce.49 Figure MOB-12-A below plots the tier and age distributions of all vessels that were deployed 
to the transpacific routes between the Ports and at least one major Asian Pacific port between 2016 and 
2019.50 Consistent with the Ports’ emissions inventory reports, it shows: 1) the majority of these vessels 
are subject to IMO Tier I emission limits or unregulated; 2) the unregulated vessels are slowly being 
replaced by Tier II vessels; and 3) many newly build ships were constructed on keels laid before 2016, 
thereby not subject to Tier III standards. In fact, the spikes in keels built (left panel of Figure MOB-12-A) 
are largely driven by the effective date of each IMO marine engine standard, whereas vessel ages (right 
panel of Figure MOB-12-A) show a smoother distribution reflecting a steadier trend of natural turnover 
coupled with market demand.    

 
48 NOx emissions vary by engine load, and the engine certification test cycles for OGV propulsion engine rely on a 
weighted average of NOx emission rates at various engine loads: 100 percent (weighting factor: 0.15), 75 percent 
(weighting factor: 0.15), 50 percent (weighting factor: 0.5), and 25 percent (weighting factor: 0.2). However, a 
typical container ship calling the San Pedro Bay Ports are estimated to operate at about 10 percent (off-cycle) 
propulsion engine load if slowing down to 10 knots. NOx emissions at such very low loads are expected to be much 
higher per unit of energy consumed (measured in g/kWh); meantime, due to less energy consumed when 
operating at slow speeds, it is generally expected that the increase in NOx emission rates would be more than 
offset by fuel/energy consumption. 

49 Data accessible at: https://usatrade.census.gov. 

50 Asian Pacific ports included in the analysis are Busan, Cai Mep-Vung Tau, Dalian-Yingkou, Fuzhou, Guangzhou 
(Nansha) , Haiphong, Hong Kong, Incheon, Kaohsiung, Keelung, Kobe-Osaka, Laem Chabang, Lianyungang, Nagoya-
Yokkaichi, Naha, Ningbo-Zhoushan, Port Klang, Qingdao, Shanghai (including Yangshan), Shenzhen (including 
Chiwan, Dachan Bay, Mawan, Shekou and Yantian) , Shimizu, Singapore, Taipei, Tianjin, Tokyo-Yokohama-
Kawasaki, Xiamen-Zhangzhou, and Yosu. 

https://usatrade.census.gov/
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FIGURE MOB-12-A 
TRANSPACIFIC OGVS CALLING SAN PEDRO BAY PORTS 

In order to achieve emission reductions to attain health-protective federal and state air quality standards 
as expeditiously as possible, it is necessary to accelerate the deployment of newer vessels meeting IMO 
Tier III emission limits. But with the long service life of OGVs, a concurrent focus must be placed on 
retrofitting Tiers I and II OGVs to the extent practicable. However, given the lack of any in-use NOx 
emission requirements (which typically fall under federal/international authority) and the high project 
cost and complexity in retrofitting OGVs with the most common Tier III technologies including exhaust gas 
recirculation (EGR) and selective catalytic reduction (SCR), the most feasible pathway would be to 
incentivize NOx retrofit with significantly more cost-effective technologies. One potential candidate would 
be water-in-fuel emulsion (WiF), which has more than a decade of research and development (R&D) 
history but has remained in the stage of technology demonstration due to the lack of regulation-driven 
market demand. While WiF cannot achieve Tier III standards, it may result in up to 40 percent NOx 
reductions for nearshore operations, or when main engine is operated at less than 50 percent loads. In 
comparison, the effectiveness of Tier III technologies, especially SCR, are expected to exponentially 
decrease when engine loads become too low to maintain the required exhaust gas temperature for SCR 
to function properly.    

At the same time, any effort to reduce marine engine emissions at California ports could potentially 
benefit the port and coastal communities located on the other side of the Pacific as well. Based on staff’s 
compilation of multiple reports and studies using data between 2013 and 2018, shipping accounted for 
significant shares of emissions in many major port cities in Asia. In Hong Kong and the entire country of 
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Japan, where land-based sources have been subjected to increasingly stringent emissions and energy 
efficiency requirements, shipping accounted for 41-49 percent of primary PM2.5 emissions alone, not 
counting secondarily formed particulates, and 37 percent of their NOx emissions are also attributable to 
both domestic and international shipping. In Shanghai, Shenzhen, Qingdao, Tianjin, and Kaohsiung, 
shipping was also found to account for 9-24 percent of citywide NOx emissions. Similar to Southern 
California, shipping’s share of NOx emissions is expected to increase further across our trading partners 
in East and Southeast Asia, due to limited scope and applicability of domestic programs and regulations 
in reducing OGV NOx emissions when compared to emission reduction efforts for land-based sources, 
particularly power plants and freight moving trucks.  

Figure MOB-12-B shows that container ships accounted for approximately three-quarters of all OGV port 
calls made in 2016-2019 across the San Pedro Bay Ports, the San Francisco Bay Ports, and all large-scale 
East and Southeast Asian ports. In contrast, this fleet of container ships made up just over one-third of all 
OGVs deployed to this trade lane during the same period. Furthermore, container ships constituted nearly 
all of the “transpacific frequent callers,” defined for analytical purposes as those OGVs making a 
combination of 5 or more calls at the San Pedro Bay ports in a given year and also 5 or more calls in the 
same year at one or more ports on the other side of the Pacific Rim. On average, a frequent caller 
container ship made about 50 calls per year across the Pacific Rim ports. In contrast, a non-container OGV 
made only an average of 7 port calls per year in the same trade lane. In 2019, out of the approximately 
120 frequently calling container ships deployed to the transpacific trade lane, more than half of them had 
visited major Asian ports including the ports of Busan, Shanghai, Ningbo-Zhoushan, Shenzhen, and Hong 
Kong, and more than a third of them had also called the ports of Tokyo Bay Ports (Keihin Port) and 
Kaohsiung. This port call pattern implies that many of the Pacific Rim port regions, including Southern 
California, share the common interest in investing in greener containerized goods movement.  

 

FIGURE MOB-12-B 
PORT CALL PATTERN OF TRANSPACIFIC OGVS 

With the common need and shared opportunity to reduce shipping emissions and to protect the health 
of port community residents across the Pacific, this control measure proposes to establish partnerships 
with other Pacific Rim ports and port regions in developing and implementing the Pacific Rim Initiative for 
Maritime Emission Reductions (PRIMER). PRIMER is envisioned as a multi-regional framework where all 
partnering regions can coordinate individual incentives and program requirements in order to maximize 
the effectiveness of all programs. There are several potential advantages of PRIMER: 
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Targeted approach. PRIMER partners will be encouraged to continue their existing or adopt new non-
regulatory mechanisms to facilitate voluntary adoption of cleaner marine technologies by OGV 
owners and operators. The mechanism can be either monetary or non-monetary incentives that will 
be awarded based on each port visit, and the program participating requirements will be coordinated 
to the maximal extent feasible to ensure a participating OGV can take full advantage of the incentive 
offered by any PRIMER partner. Such per-port-call incentive will be most attractive to the OGVs 
frequently calling the partnering Pacific Rim ports, with minimal impact on the other OGVs whose 
owners/operators do not find a business case in undertaking the clean technology investment to 
qualify for the incentives. 
Suitable for both new and in-service OGVs. Unlike the engine emission standards that are generally 
applicable to newbuilds only, the non-regulatory incentives can encourage retrofit investments 
among the in-service OGVs deployed to the transpacific shipping routes while also motivating the 
deployment of cleaner new OGVs to these routes. 
Cost-effective for incentive providers. Investing in cleaner marine technology is no small feat, 
especially for the vessel-based emission abatement technologies. The required upfront capital 
investment tends to be very high while the payback period sought by the industry is short. The short 
payback period is further complicated by the industry’s need to maintain enough flexibility in vessel 
deployment, which is the case for both liner and tramp services alike. By coordinating clean shipping 
incentives with other Pacific Rim ports on a targeted group of frequently calling OGVs, each PRIMER 
partner will be able to reduce the level of incentive needed by each individual port to effectively 
attract visits by cleaner OGVs, and the collective efforts will also shorten the payback period for the 
ship owner/operator who has made the technology investment. 
Minimized free riding. Most emission abatement technologies, specifically for NOx reductions, are 
auxiliary devices that can be switched on and off. While this means that reporting requirements by 
participating OGV operators will be necessary for the PRIMER partnering port regions to verify 
emission reductions realized at each port visit, it also means that concerns of potential free riding by 
non-partnering ports will be possibly minimized if there is no incentive for those OGVs equipped with 
emission abatement technology to switch to lower-emitting operating mode. 

Additionally, PRIMER can also serve as a platform for information exchange and experience sharing among 
partnering ports. In light of the IMO decarbonization targets and the corresponding global efforts to 
identify low- and zero-carbon solutions, NOx abatement technologies are expected to remain highly 
relevant in the deep-sea-going sector. This is because, without significant technology breakthrough, 
internal combustion engines fueled by low-carbon biofuel blends or zero-carbon alternatives such as 
ammonia, hydrogen, and methanol, are commonly acknowledged as the most feasible propulsion 
technologies to achieve decarbonization goals among those ships serving the transoceanic routes. 
However, the combustion process will inevitably produce NOx, so the installation of pretreatment (e.g., 
WiF and EGR) or aftertreatment (e.g., SCR) system may be still necessary pursuant to the IMO Tier III 
requirements for any dual- or multi-fuel vessels. Given that NOx control will likely remain highly relevant 
in the future, incentivizing investments in optimizing NOx abatement nearshore will not only help address 
the disproportionate air quality impacts on port regions from the in-service fleet, but also from the future 
low- and zero-carbon OGVs.  

Finally, PRIMER can complement and work in conjunction with the Clydebank Declaration for Green 
Shipping Corridors, which is a multi-nation initiative announced at the 26th United Nations Climate 
Change Conference of the Parties (COP 26) at the end 2021. The Clydebank Declaration aims to promote 
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zero-carbon emission maritime routes between 2 or more ports, with the goal of establishing at least 6 
such routes/corridors by 2025. The U.S., being one of the signatories, is anticipated to either work towards 
decarbonizing one or more domestic shipping routes, or work with other current and prospective 
signatories in establishing international green shipping corridors. Given the outsized importance and 
cargo throughput of the San Pedro Ports among all U.S. ports, it would be of utmost priority for the U.S. 
to work with our Asian Pacific trade partners to explore such partnerships to achieve both climate and air 
quality objectives.     

Regulatory History 
IMO Emissions and Fuel Standards. The IMO’s International Convention for the Prevention of Pollution 
from Ships (MARPOL) Annex VI, which came into force in May 2005, set new international NOx emission 
limits in Regulation 13 on marine diesel engines installed on new vessels retroactive to the year 2000. The 
NOx limits are applicable to diesel engines of over 130 kW output power (other than those used solely for 
emergency purposes) irrespective of the tonnage of the ship where such engines are installed. In October 
2008, the IMO adopted an amendment which places a global limit on marine fuel sulfur content of 0.1 
percent by 2015 for specific ECAs including the North American ECA, which extends 200 nm from the U.S. 
coast. The Basin off-coast waters are included in the ECA and ships calling at the Ports have to meet this 
new fuel standard. In addition, the 2008 IMO amendment required new ships built after January 1, 2016 
that enter an ECA to meet a Tier III NOx emission standards which are 80 percent lower than the Tier I 
emission standards and 75 percent lower than Tier II standards. In 2018, IMO adopted an initial strategy 
to reduce GHG emissions from the global ship fleet. Compared to the 2008 levels, the strategy set a 
reduction target of 40 percent by 2030 for carbon intensity and a reduction target of at least 50 percent 
by 2050 for total annual GHG emissions from international shipping. Several programs have been adopted 
in recent years as short-term measures to attain the decarbonization targets, including the energy 
efficiency design index (EEDI) for newbuilt ships, the efficiency existing ship index (EEXI) for in-service 
ships, and the carbon intensity indicator (CII). Collectively, by reducing fuel consumption, these measures 
may indirectly lower NOx emissions albeit to a limited extent. 

U.S. EPA Marine Vessel Regulations. In 2010, the U.S. Environmental Protection Agency (U.S. EPA) adopted 
standards that apply to C3 engines installed on U.S. vessels and to marine diesel fuels produced and 
distributed in the United States. That rule added two new tiers of engine standards for C3 engines 
consistent with the IMO standards described above. It also includes a regulatory program to implement 
IMO MARPOL Annex VI in the United States, including engine and fuel sulfur limits, and extends the ECA 
engine and fuel requirements to U.S. internal waters (i.e., rivers, lakes, etc.). U.S. is a member of IMO and 
provided input to the fuel sulfur and NOx emission standards adopted by IMO and works within 
international organizations to establish global engine and fuel standards. The U.S. delegation to the IMO 
is generally led by the State Department, with Coast Guard, the U.S. EPA, and other relevant agencies 
provide any necessary support and technical advice. 

CARB Regulation for Fuel Sulfur and Other Operational Requirements. Beginning in 2009, CARB began 
implementing the State’s fuel sulfur regulation, applicable to both domestic and foreign flagged vessels, 
in waters out to 24 nm of the California baseline (i.e., Regulated California Waters or RCW). The rule 
initially limited sulfur content in marine gas oil (MGO) to 1.5 percent sulfur by weight and in marine diesel 
fuel (MDO) to 0.5 percent sulfur by weight. Beginning in January 1, 2012, all OGVs when operating in the 
RCW must switch to either type of distillate grade fuel with at maximum 0.1 percent sulfur content in 
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weight, and unlike the IMO sulfur oxides (SOx) ECA requirements, the use of SOx scrubber is not permitted 
as an alternative compliance method. 

CARB OGV At Berth Regulation. Adopted in 2007, the original At Berth regulation was designed to reduce 
NOx and PM emissions from the operation of auxiliary engines on container vessels, passenger vessels, 
and refrigerated cargo vessels while these vessels are docked at berth at a California port. As such, starting 
from 2014, 50 percent of a regulated fleet’s visits to the Ports were required to plug into shore power 
(also known as alternative maritime power (AMP) or cold ironing), or use other compliance options to 
achieve equivalent emission reductions. The percentage of fleet-based requirement would increase to 80 
percent in 2020. In 2020, several amendments were adopted which, from 2023, would require rule 
compliance at each and every vessel visit by container vessels, passenger vessels, and refrigerated cargo 
vessels; from 2025, by roll-on and roll-off vessels, as well as tanker vessels visiting the ports of Los Angeles 
and Long Beach; and from 2027, all remaining tanker vessels. 

Proposed Method of Control  
This measure seeks to supplement the implementation of the State SIP (State Implementation Plan) 
Strategy “Federal Action: Cleaner Fuel and Vessel Requirements for Ocean-Going Vessels.” It is not 
expected for this measure to achieve the full emission reductions associated with this specific SIP 
measure, but rather, this measure seeks to recognize OGV emission reductions that are the result of 
voluntary actions and may be considered surplus to the emission reduction commitments of the State SIP 
Strategy (see Appendix IV-B for details). Vessel owner/operator would register their vessels with verified 
emission reductions from the IMO Tier II emission limits and would be eligible for port-specific incentives 
for every port call made by a registered vessel at a port covered by program(s) administered by one of the 
PRIMER partners. 

Emission Reductions  
The amount of emission reductions that can be achieved from this control measure will be dependent on 
the type of OGVs and number of port calls affected by the measure and the actions or strategies identified 
through the public process. Any emission reductions that can be quantified and considered surplus to the 
region’s overall emission reduction targets will be attributed towards the emission reduction commitment 
associated with the SIP Measure “Federal Action: Cleaner Fuel and Vessel Requirements for Ocean-Going 
Vessels” and could be recognized in the SIP as part of the Rate-of-Progress reporting or in future AQMP 
revisions as long as the reductions meet the U.S. EPA determination that such reductions are approvable 
as part of the SIP. 

Rule Compliance and Test Methods  
The proposed measure is an incentive program, and therefore, rule compliance is not applicable. 
However, program participation would require pre-registration by vessel owner/operator, and emission 
reductions will be verified through submittal and review of records, reports, and emission inventories. 
Approved emission quantification protocols by federal, State or local agencies will be used to track and 
report emission reductions for SIP purposes.  
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Cost Effectiveness 
The cost-effectiveness of this measure will be based on cost of commercialized technologies, frequency 
of ports calls, the number of PRIMER partnering ports and the collective incentive amounts. 

Implementing Agency 
The South Coast AQMD, along with other domestic and international partners, will collectively be the 
implementing agencies for port-specific incentive programs designed to encourage frequently calling 
OGVs to adopt cleaner and low NOx marine engine technologies.  
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MOB-13: FUGITIVE VOC EMISSIONS FROM TANKER VESSELS  
[VOCs]  

CONTROL MEASURE SUMMARY 

SOURCE CATEGORY:  OCEAN-GOING PETROLEUM TANKER VESSELS DURING MARINE 
TRANSIT 

CONTROL METHODS:  TO BE DEVELOPED 

EMISSIONS (TONS/DAY):   

ANNUAL AVERAGE 2018 2031 2032 2037 

POLLUTANT INVENTORY 7.8 8.1 8.1 8.2 

POLLUTANT REDUCTION  TBD TBD TBD 

POLLUTANT REMAINING  TBD TBD TBD 

SUMMER PLANNING  2018 2031 2032 2037 

POLLUTANT INVENTORY TBD TBD TBD TBD 

POLLUTANT REDUCTION  TBD TBD TBD 

POLLUTANT REMAINING  TBD TBD TBD 

CONTROL COST:   TBD 

INCENTIVE COST:  N/A 

IMPLEMENTING AGENCY:  SOUTH COAST AQMD 

 

Description of Source Category 
Ocean-going petroleum tankers and barges transport approximately 400 million barrels per year of crude 
oil, refined petroleum products and unfinished petroleum products through the Ports of Los Angeles and 
Long Beach. These tanker vessels spend, on average, 3 days at anchorage in the San Pedro Bay. While 
these vessels are at anchorage, temperature variations from day to night and other operational factors 
can cause pressure fluctuations in the vessels’ cargo storage tanks. Each vessel is equipped with multiple 
pressure/vacuum regulating valves (P/V valves) to ensure that the cargo tanks stay within safe operating 
limits. Vessels that transport volatile products such as crude oil and gasoline are most susceptible to 
pressure increases. These vessels must vent to the atmosphere to control cargo tank pressure and these 
venting events can result in the release of several tons of VOCs in a 15-to-30-minute period. 

In addition to venting events, vessel inspections have identified numerous instances of leaking pressure 
/vacuum (P/V) valves even when the cargo tank pressures are within the normal operating range.  These 
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leaks have been attributed to maintenance issues or improper sealing of the valves due to fouling from 
previous venting events. 

The goal of this measure is to better quantify VOC emissions of petroleum tankers in transit and at 
anchorage, and also to develop control strategies and best management practices to control these VOC 
emissions. 

Background 
For over 20 years, the coastal communities of Long Beach and Seal Beach have experienced brief, intense 
odor events. Data collected by the South Coast AQMD shows that the frequency of events and the number 
of complaints increased in 2016 and 2017.  Coastal communities further south of Seal Beach and Long 
Beach, such as Huntington Beach, also began reporting hydrogen sulfide odor events from an unknown 
offshore source. Complainants described the odors as “rotten egg,” “natural gas,” “sulfur,” or “petroleum” 
type odors.  Investigation of these events was difficult because they were usually brief with as many as 
one hundred complaints in one hour. As a result, staff began investigating all potential on and offshore 
sources, including offshore oil platforms, on and offshore oil production facilities, and ocean-going 
petroleum tankers. 

In 2017, a team of South Coast AQMD inspectors observed a large plume of VOCs being vented from a 
petroleum tanker using an Optical Gas Imaging (OGI) camera. Immediately following this observation, 
staff increased surveillance efforts of petroleum tankers. Multiple venting events were observed, and 
these were shown to coincide with coastal odor events. The South Coast AQMD also sent data requests 
to all vessel operators who were observed to be venting and to other vessels that were observed to be in 
the vicinity of coastal odor events. In addition, the Office of Compliance and Enforcement (OCE) 
subscribed to “MarineTraffic.com,” a website, to track marine vessels from point of origin to destination. 
“Marinetraffic.com” assisted staff to better track oil tankers suspected of transporting high sulfur crudes 
from middle eastern ports into “South Coast Waters.” 

The OCE also collaborated with the California State Lands Commission which boards and inspects vessels 
berthing in Marne Terminals. In many cases, the vessels confirmed VOC releases and provided calculations 
showing that several tons of VOCs were released in a short period of time. The OCE then launched a 
marine tanker surveillance program which includes daily coastal imaging surveys with OGI cameras of 
marine tankers visible from various beach front observation points as far south as Huntington Beach north 
to Long Beach, and up to Manhattan and Playa Del Rey.  

Increased surveillance, on-board inspections and enforcement actions have raised awareness of the 
problem to the maritime industry, and more specifically to oil companies which were purchasing the oil.  
As a result, there has been a reduction in the number of major coastal odor events since 2017.  However, 
staff still observe hydrocarbons being vented during surveillance routes and continue to identify leaks 
from P/V valves on oil tankers during vessel inspections. Occasionally, vessels will self-report venting 
events that would have otherwise not been detected. 

South Coast AQMD staff also estimated VOC emissions from petroleum tankers in transit and at anchorage 
in the San Pedro Bay. The VOC emissions were calculated to be 7.8 tons per day and most of these 
emissions were attributed to crude oil and gasoline at 88 percent and 8 percent respectively. Emission 
factors in “EPA AP-42 - Compilation of Air Emissions Factors” were used for the calculations and the 
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transport throughputs were provided by the California State Lands Commission for the Los Angeles and 
Long Beach Harbors. 

Regulatory History 
The South Coast AQMD Rule 1142 – Marine Tank Vessel Operations was adopted in 1991. The primary 
focus of this rule is to control VOC emissions during vessel loading. Although Rule 1142 has a general 
provision on proper maintenance of vessels to be free of liquid and gaseous leaks, the rule does not have 
specific requirements for venting events that occur in transit or at anchorage. Furthermore, Rule 1142 
does not include any monitoring or inspection requirements while the vessels are in transit or anchored 
within “South Coast Waters.”  

Since 1991, the volume of crude oil imported via ocean going tankers through the Los Angeles and Long 
Beach Harbors has increased. In addition, refineries are better equipped to process less expensive high 
sulfur crudes resulting in higher sulfur and hydrogen sulfide (H2S) concentrations in imported crude oil. 
Furthermore, larger oil tankers are being used to transport crudes over longer voyages.  Larger vessels 
anchor farther south in deeper water. These operational changes may explain why coastal odor events 
increased and extended farther south.  The higher sulfur crude oils contain higher concentrations of 
hydrogen sulfide in the gases which are released into the atmosphere from P/V valves when venting. The 
vented gases are carried on shore by prevailing wind conditions into shoreline communities resulting in 
many nuisance odor complaints.  

Amendments to Rule 1142 may be needed to address on-going operational venting events, venting or 
leaks from faulty pressure relief valves, and the impact of operational changes as described above. 

Proposed Method of Control  

This measure seeks to amend Rule 1142 or develop a new rule, if necessary, to address and control fugitive 
VOC emissions from petroleum tanker vessels during transit and at-anchorage in South Coast Waters. 
South Coast AQMD staff plans to establish a working group, as part of the rule development process, 
which will consist of industry representatives, P/V valve manufacturers, environmental/community 
organizations and other stakeholders. The working group will be open to the public and will work together 
on the development of control strategies and best management practices to control fugitive VOC 
emissions from petroleum tanker vessels. During rule development, staff will consider technical feasibility, 
identify industry-specific affordability issues, cost-effectiveness and incremental cost-effectiveness, and 
may consider alternative compliance mechanisms. 

Emission Reductions  
VOC emission reductions are not estimated at this time as it will depend on various factors including P/V 
valve technologies, type and frequency of monitoring, inspection and reporting requirements as well as 
improved maintenance and operating practices to be implemented. Also, collection of more 
comprehensive data on the frequency and duration of venting events, the cargo volume and product type 
on venting vessels as well as the duration of transit and at anchorage within "South Coast Waters” will 
help us to more accurately calculate the amount of VOC emissions vented.      
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Rule Compliance and Test Methods  
Traditional measurement of gaseous leaks has been based on U.S. EPA Method 21. Largely due to portable 
handheld Toxic Vapor Analyzers complying with U.S. EPA Method 21 and are commercially available and 
able to detect hydrocarbon emissions as low as 1 ppm to 100,000 plus ppm.  Consideration should be also 
given to  the use of optical gas imaging (OGI) cameras to demonstrate compliance. OCE has successfully 
identified fugitive hydrocarbon emissions using a combination of portable hydrocarbon analyzers and OGI 
cameras. All vessels have portable monitors on board, however, most do not have portable toxic vapor 
analyzers or OGI cameras and the associated calibration equipment needed to perform accurate 
measurements. 

Cost Effectiveness 
TBD. 

Implementing Agency 
The South Coast AQMD would implement any rule it adopts, however other agencies may also have a role, 
such as CARB, the U.S. EPA, the U.S. Coast Guard, etc. 

References  
US Environmental Protection Agency “EPA AP-42 – Compilation of Air Emissions Factors 
https://www.epa.gov/air-emissions-factors-and-quantification/ap-42-compilation-air-emissions-factors  

South Coast AQMD Rule 1142 – Marine Tank Vessel Operations  
http://www.aqmd.gov/docs/default-source/rule-book/reg-xi/rule-1142.pdf?sfvrsn=4  

Overview of California Ocean and Coastal Laws With Reference to the Marine Environment 
http://www.opc.ca.gov/webmaster/ftp/pdf/docs/Documents_Page/Noteworthy/Overview_Ocean_Coa
stal_Laws.pdf 

CARB - Appendix B ARB’s Legal Authority (2005) 
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2008/fuelogv08/appbfuel.pdf  

CARB - Proposed Measure for Auxiliary diesel engines operated on ocean-going ships in California 
Coastal Waters (2004) 
https://ww3.arb.ca.gov/ports/marinevess/meetings/111004/draftregconcepts.pdf   

MEPC.1/CIRC 680 – Technical Information on Systems and Operation to Assist Development of VOC 
Management Plans, 27-July-
2009https://wwwcdn.imo.org/localresources/en/OurWork/Environment/Documents/Circ-680.pdf 

MEPC.185(59) - Guidelines for the Development of a VOC Management Plan, 17-July-2009 

https://wwwcdn.imo.org/localresources/en/OurWork/Environment/Documents/185(59).pdf 

https://www.epa.gov/air-emissions-factors-and-quantification/ap-42-compilation-air-emissions-factors
http://www.aqmd.gov/docs/default-source/rule-book/reg-xi/rule-1142.pdf?sfvrsn=4
http://www.opc.ca.gov/webmaster/ftp/pdf/docs/Documents_Page/Noteworthy/Overview_Ocean_Coastal_Laws.pdf
http://www.opc.ca.gov/webmaster/ftp/pdf/docs/Documents_Page/Noteworthy/Overview_Ocean_Coastal_Laws.pdf
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2008/fuelogv08/appbfuel.pdf
https://ww3.arb.ca.gov/ports/marinevess/meetings/111004/draftregconcepts.pdf
https://wwwcdn.imo.org/localresources/en/OurWork/Environment/Documents/Circ-680.pdf
https://wwwcdn.imo.org/localresources/en/OurWork/Environment/Documents/185(59).pdf
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MOB-14: RULE 2202 – ON-ROAD MOTOR VEHICLE MITIGATION OPTIONS  
[VOCs, NOx, CO]  

CONTROL MEASURE SUMMARY 

SOURCE CATEGORY:  MOBILE SOURCES 

CONTROL METHODS:  STREAMLINE VARIOUS RIDESHARE STRATEGIES AND 
TELECOMMUTING OPTIONS 

EMISSIONS (TONS/DAY):   

ANNUAL AVERAGE 2018 2031 2032 2037 

VOC INVENTORY 49.93 24.24 23.27 19.41 
VOC REDUCTION  TBD TBD TBD 
VOC REMAINING 
 
NOX INVENTORY 
NOX REDUCTION 
NOX REMAINING 
 
CO INVENTORY 
CO REDUCTION 
CO REMAINING 

 
 

44.58 
 
 
 

488.25 
 
 

TBD 
 

14.31 
TBD 
TBD 

 
245.96 

TBD 
TBD 

TBD 
 

13.82 
TBD 
TBD 

 
241.69 

TBD 
TBD 

TBD 
 

12.34 
TBD 
TBD 

 
226.14 

TBD 
TBD 

SUMMER PLANNING 2018 2031 2032 2037 

VOC INVENTORY 51.94 25.20 24.23 20.10 
VOC REDUCTION  TBD TBD TBD 
VOC REMAINING 
 
NOX INVENTORY 
NOX REDUCTION 
NOX REMAINING 
 
CO INVENTORY 
CO REDUCTION 
CO REMAINING 

 
 

39.90 
 
 
 

515.04 
 
 

TBD 
 

12.94 
TBD 
TBD 

 
253.74 

TBD 
TBD 

TBD 
 

12.49 
TBD 
TBD 

 
249.23 

TBD 
TBD 

TBD 
 

11.18 
TBD 
TBD 

 
232.88 

TBD 
TBD 

CONTROL COST:   TBD 

INCENTIVE COST:  TBD  

IMPLEMENTING AGENCY:  SOUTH COAST AQMD 

Description of Source Category 
Rule 2202 has been designed to reduce emissions from mobile sources. Specifically, larger employers in 
the region with more than 250 employees are required to mitigate employee commute trips into the 
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worksite. Rule 2202 is designed to reduce emissions of Volatile Organic Compounds (VOCs), Oxides of 
Nitrogen (NOx), and Carbon Monoxide (CO), by an equal or greater amount to that achievable through 
trip reduction. Rule 2202 provides employers with a menu of options to select from to implement a 
combination of emission reduction strategies in order to meet the emission reduction target (ERT) for 
their worksite. The types of vehicles included in Rule 2202 emission calculations are passenger vehicles 
and light-duty vehicles (LT1 and LT2). 

Background 
There are three main compliance options for Rule 2202, with varying levels of complexity: 

Air Quality Investment Program (AQIP) 

Employers may participate in the AQIP by submitting an air quality investment, to be placed in a restricted 
fund as set forth in Rule 311 - Air Quality Investment Program Fees. These funds are then used for air 
quality improvement projects that will achieve the emission reduction targets for a given compliance 
period. Some examples of projects that have been funded using AQIP funds are diesel-powered street 
sweeper fleet replacement projects with compressed natural gas (CNG) sweepers, heavy-duty truck 
engine replacement projects, various port-related clean air projects, gasoline-powered lawn and garden 
equipment replacement with electric-powered equipment. 

Emission Reduction Strategies (ERS) 

Emission Reduction Credits (ERCs) may be used to meet an employer’s emission reduction target. These 
credits are purchased by the regulated employer from a third-party credit vendor/broker. These credits 
are then transferred to the South Coast AQMD and taken out of circulation. ERCs that were approved for 
transfer into the program before June 6, 2014 and were issued in accordance with Regulation XIII may be 
used to meet an employer’s emission reduction target. These ERCs have been primarily generated through 
facility shutdowns and equipment replacement projects. Mobile source emission reduction credits 
(MSERCs) issued in accordance with the provisions of Regulation XVI - Mobile Source Offset Programs may 
also be used. These credits have been primarily generated through old vehicle scrapping services. 

Employee Commute Reduction Program (ECRP) 

As an alternative to meeting an ERT, Rule 2202 also allows employers the option to implement an ECRP 
that meets the rule exemption requirements. The implementation of an ECRP is expected to lead to 
achievement and maintenance of the employer’s designated average vehicle ridership (AVR) target, 
determined by the worksite’s AVR Performance Zone pursuant to Rule 2202(l)(3), through the reduction 
of work-related vehicle trips. As part of the ECRP, employers must choose 15 commute reduction 
strategies to implement at their worksite from a larger menu of strategies. These strategies can be 
developed and implemented to meet the individual needs of employers in achieving the designated AVR 
target. 

Regulatory History 
Rule 2202 has been amended several times and replaced Rules 1501 - Work Trip Reduction Plans and 
1501.1 - Alternatives to Work Trip Reduction Plans. In 1987, Regulation XV was adopted which required 
trip reduction plans for employers with 100 or more employees. Rule 1501 was amended in 1993 and Rule 
1501.1 was adopted in 1995 to comply with federal and state requirements for “extreme” nonattainment 
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areas. In 1995, Rule 2202 was adopted to respond to state legislation prohibiting mandatory trip reduction 
plans. Subsequently, Rule 2202 provided worksites of 100 or more employees a menu of emission 
reduction options to meet an emission reduction target for their worksite. The passage of SB 836 in 1996 
directed the South Coast AQMD to raise the employee threshold level from 100 to 250 employees, while 
SB 432 permanently exempted worksites with fewer than 250 employees from complying with the rule. 
Rule 2202 continues to allow affected employers the option of implementing a traditional trip reduction 
program as a means to comply with the rule. 

Proposed Method of Control  
Telecommuting 

Rule 2202 currently provides credit for telecommuting under the ECRP compliance option, by providing 
worksites with a telecommuting option under the menu of Direct Strategies. As defined, telecommuting 
is characterized as working at home, off-site, or from a telecommuting center for a full workday that 
eliminates the trip into the worksite or reduces travel distance to the worksite by greater than 50 percent. 
Other information obtained from Rule 2202 compliance forms include questions such as whether a 
written telecommuting policy exists, how many days per week employees are allowed to telecommute, 
and if an orientation/training program exists. 

During the COVID-19 pandemic in 2020 and 2021, many Rule 2202 regulated employers (where 
applicable) have incorporated telecommuting practices which have shown to be a very effective way of 
eliminating emissions caused by employee commute trips into the worksite. Many employers have 
reported extremely high AVR scores, primarily due to the increased amount of telecommuting, over the 
2020/2021 reporting period. Additionally, some employers have anecdotally also shared that employee 
productivity and workflow have not decreased during this increased period of telecommuting. 

While Rule 2202 does currently provide credit for telecommuting, future rule amendments may include a 
larger focus on telecommuting strategies and provide additional incentives for regulated employers to 
adopt telecommuting policies. Through evidence provided during the time of the COVID-19 pandemic, 
telecommuting has shown to be an extremely effective measure for reducing employee-related 
transportation emissions. Other future rule amendments may include enhancements on current basic 
support and direct strategies, as well as streamlined compliance and reporting options. Options for 
inclusion of Rule 2202 for State Implementation Plan (SIP) creditability will also be explored.  

Emission Reductions  
The following emission reductions were achieved by Rule 2202 activities for year 2018: 
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TABLE MOB-14-A   
Rule 2202 Emission Reductions for 2018 

Program Type VOC 
tons/day 

NOx 
tons/day 

CO 
tons/day 

Employee Commute Reduction Program 
(including Offset) 0.47 0.35 3.97 

Air Quality Investment Program 0.55 0.15 3.16 

Emission Reduction Strategies 0.96 0.55 6.14 

Total Achieved 1.98 1.05 13.27 

Target 1.46 0.93 10.39 

Rule Compliance and Test Methods  
TBD 

Cost Effectiveness 
TBD 

Implementing Agency 
South Coast Air Quality Management District 

References 
South Coast Air Quality Management District. (2014). Rule 2202 – On-Road Motor Vehicle Mitigation 
Options (Amended June 6, 2014). http://www.aqmd.gov/docs/default-source/rule-book/reg-xxii/rule-
2202.pdf 
South Coast Air Quality Management District. (2016). Employee Commute Reduction Program Guidelines. 
http://www.aqmd.gov/docs/default-source/rule-book/support-documents/rule-2202/rule-2202-
employee-commute-reduction-program-guidelines-(ecrp).pdf 
South Coast Air Quality Management District. (2014). Rule 2202 – On-Road Motor Vehicle Mitigation 
Options Implementation Guidelines. http://www.aqmd.gov/docs/default-source/rule-book/support-
documents/rule-2202/rule-2202-implementation-guidelines.pdf 
South Coast Air Quality Management District. (2019). Rule 2202 – On-Road Motor Vehicle Mitigation 
Options Emission Factor and Emission Reduction Target Methodology. 
http://www.aqmd.gov/docs/default-source/transportation/supplemental-
documents/r2202_ef_methodology_emfac2017_2019.pdf 

http://www.aqmd.gov/docs/default-source/rule-book/reg-xxii/rule-2202.pdf
http://www.aqmd.gov/docs/default-source/rule-book/reg-xxii/rule-2202.pdf
http://www.aqmd.gov/docs/default-source/rule-book/support-documents/rule-2202/rule-2202-employee-commute-reduction-program-guidelines-(ecrp).pdf
http://www.aqmd.gov/docs/default-source/rule-book/support-documents/rule-2202/rule-2202-employee-commute-reduction-program-guidelines-(ecrp).pdf
http://www.aqmd.gov/docs/default-source/rule-book/support-documents/rule-2202/rule-2202-implementation-guidelines.pdf
http://www.aqmd.gov/docs/default-source/rule-book/support-documents/rule-2202/rule-2202-implementation-guidelines.pdf
http://www.aqmd.gov/docs/default-source/transportation/supplemental-documents/r2202_ef_methodology_emfac2017_2019.pdf
http://www.aqmd.gov/docs/default-source/transportation/supplemental-documents/r2202_ef_methodology_emfac2017_2019.pdf


Draft Final 2022 AQMP  CM # MOB-14 

IV-A-290 

South Coast Air Quality Management District. (2005). Employee Commute Reduction Program AVR Survey 
Support Guide. http://www.aqmd.gov/docs/default-source/transportation/supplemental-
documents/avr-survey-support-guide.pdf 
South Coast Air Quality Management District. (2014). Board Letter to Amend Rule 2202 - On-Road Motor 
Vehicle Mitigation Options, Rule 2202 Implementation Guidelines, Rule 301 Permitting and Associated 
Fees, and Rule 311 Air Quality Investment Program Fees. http://www.aqmd.gov/docs/default-
source/Agendas/Governing-Board/2014/brdpkg-2014-jun6.pdf 

http://www.aqmd.gov/docs/default-source/transportation/supplemental-documents/avr-survey-support-guide.pdf
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http://www.aqmd.gov/docs/default-source/Agendas/Governing-Board/2014/brdpkg-2014-jun6.pdf
http://www.aqmd.gov/docs/default-source/Agendas/Governing-Board/2014/brdpkg-2014-jun6.pdf
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MOB-15: ZERO EMISSION INFRASTRUCTURE FOR MOBILE SOURCES  
[ALL POLLUTANTS]  

CONTROL MEASURE SUMMARY 

SOURCE CATEGORY:  MEDIUM/HEAVY-DUTY ZERO EMISSION VEHICLES 

CONTROL METHODS:  DEVELOP WORK PLAN TO ACCELERATE ZERO EMISSION INFRASTRUCTURE 
DEPLOYMENT 

EMISSIONS (TONS/DAY):   

ANNUAL AVERAGE 2018 2031 2032 2037 

POLLUTANT INVENTORY TBD TBD TBD TBD 

POLLUTANT REDUCTION  TBD TBD TBD 

POLLUTANT REMAINING  TBD TBD TBD 

SUMMER PLANNING  2018 2031 2032 2037 

POLLUTANT INVENTORY TBD TBD TBD TBD 

POLLUTANT REDUCTION  TBD TBD TBD 

POLLUTANT REMAINING  TBD TBD TBD 

CONTROL COST:   TBD 

INCENTIVE COST:  TBD 

IMPLEMENTING AGENCY:  SOUTH COAST AQMD 

 

Description of Source Category  
Zero Emissions Charging/Fueling Infrastructure is needed for all Zero Emissions On-Road and Off-Road 
Motor Vehicles and Equipment. 

Background 

The 2022 Air Quality Management Plan (AQMP) relies on a significant transition to zero emissions (ZE) 
technologies across many sectors. Two leading fuels for zero emissions technologies today that have the 
potential to be adopted at scale by 2037 are electricity and hydrogen. Each of these fuels present unique 
challenges including production, regional and local distribution, fueling locations, policy approaches, 
regulatory environment, costs, incentive programs, etc. These challenges require many different levels of 
government to engage and participate in policy development to ensure that they are appropriately 
addressed to meet the many goals of the state, including attainment of air quality standards. 
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This control measure includes a work plan, to be implemented in conjunction with the California Energy 
Commission, the California Public Utilities Commission, and other partner agencies, to support and 
accelerate the deployment of zero emission infrastructure needed for the widespread adoption of zero 
emission vehicles and equipment. The workplan includes broad strategies as well as specific actions that 
South Coast AQMD would take to implement those strategies. All actions would require close partnership 
with many different stakeholders. Potential actions include identifying and carrying out key research 
needs, targeted advocacy for policy goals with other agencies, developing specific data products for other 
agencies to use in their assessments, convening stakeholders together to focus on air quality goals as a 
primary component of zero emissions planning efforts, and potentially including zero emissions fueling 
and charging infrastructure in proposed rules (e.g., indirect source rules). 

This work plan will support a fuel transition to zero emission technologies at the scale needed to meet air 
quality goals and the federal National Ambient Air Quality Standards (NAAQS) standards. Meeting these 
timelines will require unprecedented fuel transitions in the stationary and mobile source sectors away 
from traditional fuels, particularly conventional diesel fuel which is a major contributor to Nitrogen Oxides 
(NOx) emissions. Although the clean air goals of the South Coast Air Quality Management District (South 
Coast AQMD) are focused on reducing criteria air pollutants, the actions taken in this workplan to support 
a rapid transition to zero emission technologies will also reduce greenhouse gas emissions as a co-benefit. 
The NAAQS and California’s Climate Change Programs have similar sources and mitigating solutions, and 
the state’s efforts to reduce GHG emissions are aligned with the clean air goals of the South Coast AQMD 
and can be leveraged to meet NAAQS timelines. 

Preliminary estimates of the ZE zero emission infrastructure needs have been developed by the California 
Energy Commission (CEC) and the California Air Resources Board (CARB) based on existing state goals and 
mandates. These preliminary estimates are largely based on a transition to ZE zero emission vehicles for 
on-road transportation sources, and do not fully address the adoption of ZE zero emission technologies 
by other emission sources, including stationary, locomotives, and off-road equipment. The projections 
include the ZE zero emission infrastructure needs statewide and will need to be further developed to 
address the unique needs of the South Coast and Coachella Valley Air Basins. Through this workplan, the 
South Coast AQMD will work alongside and in coordination with these agencies and other entities to 
develop region-focused cost estimates and logistical projections that can then be used as policy 
encouragement. Where appropriate, the South Coast AQMD can serve as a lead facilitator for 
stakeholders to contribute their expertise and perspectives while identifying key areas that require further 
study or development to meet clean air goals in the South Coast AQMD.  

Regulatory History 
AB 2127 assessed the charging infrastructure needs for achieving the state’s goals for zero emission 
vehicles by 2030 and found that over 700,000 chargers are needed to support 5 million Zero Emission 
Vehicles (ZEVs) (or nearly 1.2 million chargers for 8 million ZEVs), and an additional 157,000 Electric 
Vehicle (EV) chargers will be needed for the Medium-Duty /Heavy-Duty fleet. 
AB 8 assessed the infrastructure needs for hydrogen fuel cell vehicles (FCEVs) and estimated that 
approximately 1,700 H2 stations would be needed statewide to support 1.8 million FCEVs by 2035. 
CA Governor’s Executive Order N-79-20 set a goal that 100 percent of in-state sales of new passenger cars 
and light-duty trucks be zero emission by 2035. In addition, this executive order set a goal of 100 percent 
zero emission drayage trucks by 2035, 100 percent zero emission off-road vehicles and equipment (where 
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feasible) by 2035, and 100 percent zero emission medium and heavy-duty vehicles (where feasible) by 

2045.  

Proposed Method of Control  

Strategy 1 – Assess Zero Emission 

Infrastructure Needs 

The work plan is anticipated to involve coordination with 

all stakeholders and identify informational gaps and 

challenges in planning and development of zero emission 

infrastructure to support the State’s goals and 

requirements for zero emission vehicles and equipment. 

Information gathered can then be used to create or 

support policies and incentives that will ease this 

transition. A more precise the South Coast AQMD-

focused assessment of the number and types of zero 

emission infrastructure is critically needed to support the 

future ZEV population.  

In addition, there are several other important unknowns 

that would be addressed by this control measure:  

Fuel Pathways – Zero emission technologies include battery electric vehicles (BEVs) and hydrogen fuel 

cell electric vehicles (FCEV), however these technologies will not be fully developed or commercialized for 

all vehicle/equipment types or duty cycles at the same time.  Preliminary estimates include the number 

of BEVs and FCEVs expected to be deployed based on existing state goals and mandates with the caveat 

that these numbers are likely to change as these technologies and the market for these technologies 

develop more fully. The exact breakdown of the charging and hydrogen fueling infrastructure that would 

be needed within the South Coast AQMD is unknown. Understanding what the future mix of BEVs vs. 

FCEVs is crucial for understanding future investment needs.   

Applications – The infrastructure needed to support ZEVs should be accessible to a wide range of duty 

cycles and demand. For example, current charging time for a BEV truck is not compatible with 24-hour 

operations. Likewise, drivers operating heavy-duty FCEVs do not currently have widespread hydrogen 

fueling options. The existing stations for FCEVs are largely designed for the light-duty FCEV market and 

are inadequate for their uses. The appropriate type and quality of the zero- emission infrastructure needs 

to be available for diverse applications of ZEVs.   

Location – Gasoline and diesel fueling stations are ubiquitous across the South Coast AQMD today, but it 

is unclear if that is the correct model for future zero emission infrastructure. BEVs are ideally charged 

during a natural downtime in operations, with drivers starting the next day with a fully charged vehicle at 

their garage or overnight parking lot. Public charging stations might best serve either drivers who are from 

outside the South Coast AQMD or for those who do not have access to their own charging station. The 

distribution of public charging stations can be adjusted to best serve the needs of these operators. FCEVs 

operate in a much more similar fashion to a conventional-fueled vehicle. Depending on the fuel pathways 

Strategies in Proposed South Coast AQMD 

Workplan for Zero Emissions  

Fueling / Charging Infrastructure 

• Assess Zero Emission Infrastructure 
Needs for the South Coast AQMD 

• Assist in Developing Cost 
Projections 

• Assist in Assessing Funding Needs 

• Identify Targeted Policies and 
Strategies to Support Zero Emission 
Vehicle Adoption 

• Collaborate with Local Utilities 

• Identify Policy Needs Across 
Different Sectors 

• Pursue Equitable and Affordable 
Solutions 

• Align Efforts with Other Local, 
State, and Federal initiatives 
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and the application, the exact distribution of hydrogen fueling stations may be concentrated in specific 

areas for specific populations of drivers. 

Reliability – Traditional fossil fuel stations had the benefit of developing multiple layers of reliability and 

distribution over the last hundred years, but the urgency for ZEV adoption means that zero emission 

infrastructure must replicate that within a few short years. Reliability refers to both the individual 

components of a charging station or hydrogen fueling station, as well as having trained technicians, a 

robust supply chain of parts, cybersecurity, and communication with customers during downtime. Grid-

level reliability is another important aspect, such as backup power and load management.  

Other emerging technologies – Other future technologies may emerge that could enhance ZEV adoption, 

such as battery swapping, vehicle to grid support, autonomous driving, charging management systems, 

and more.  

Strategy 2 – Develop Cost Projections 

Once projections on the number and types of zero emission infrastructure is defined using Strategy 1, 

projections on how much it will cost to build out the ZE zero emission infrastructure can be developed. 

Due to the complexity of the specific needs, the true total cost of the infrastructure has been unclear. The 

South Coast AQMD can assist in the development of cost projections for infrastructure unique to its 

jurisdiction. Assessments undertaken in this strategy should be cognizant of the aspects identified in 

Strategy 1 as well as the unique role of other agencies involved in planning assessments for ZE zero 

emission infrastructure.   

Strategy 3 – Assess Funding Needs  

The South Coast AQMD has a long history of supporting research, development, demonstration, and early 

deployment of cleaner technologies. This expertise would be leveraged to support the development of 

zero emission infrastructure based on the results of Strategy 2 and may include support for projects or 

programs that would advance the technology or accelerate the build out of ZE zero emission 

infrastructure, and identification of potential funding sources, such as incentives, to address the unique 

challenges of the South Coast AQMD. The South Coast AQMD can also identify specific sectors that are 

well positioned for transitioning to zero emission technologies but lack support otherwise addressed by 

local, State, or federal programs.  

Strategy 4 – Identify Policy and Strategies to Support ZEV Adoption 

For many drivers, ZEV adoption comes with a large upfront cost in the form of the vehicle and the 

supporting infrastructure. For some vehicle types the “total cost of ownership” (TCO) can work out to be 

cheaper than a conventional-fueled vehicle because the fueling cost is significantly lower compared to 

gasoline and diesel, however this TCO viewpoint is often not readily available to drivers deciding on 

whether to adopt a ZEV.  

 The South Coast AQMD can support studies that investigate the TCO for specific ZEV operations or 

applications to tackle this issue facing many drivers and vehicle operators. When the TCO for ZEVs, 

including both the vehicle purchase price and infrastructure development cost, is less than the cost of a 

conventional-fueled vehicle, widespread ZEV adoption becomes much easier to achieve.  Funding support 

through incentives have been focused on helping offset the purchase price of a zero- emission vehicle.  
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Infrastructure costs are considered in TCO calculations by consumers, even if those costs are not included 

in the funding program. The South Coast AQMD will identify potential policy and strategies to support 

adoption of ZEVs as the preferred fuel choice.  

Strategy 5 – Collaborate with Local Utilities 

Many local utilities have programs that provide funding support for the design and installation of ZE zero 

emission infrastructure, however these programs require long lead times for planning, design, 

engineering, and approvals prior to construction/installation of the ZE zero emission infrastructure. Early 

planning and coordination are key factors to assuring the ZE zero emission infrastructure will be ready in 

time for ZEV deployment. This process will be further exacerbated with the rapid rollout of ZEVs that are 

expected. In addition, these utility programs that offer funding for ZEV infrastructure are not typically 

aligned with the vehicle incentives causing delays in ZEV deployments. The South Coast AQMD will 

coordinate with the local utilities on funding programs with the goal of aligning the vehicle incentives with 

ZE zero emission infrastructure funding, maximizing funding opportunities, and encourage fleet owners 

to plan early for the timelines involved in obtaining approvals and installing the ZE zero emission 

infrastructure. The South Coast AQMD will also collaborate with local utilities, and CPUC as needed, to 

provide feedback and input on rate structures that will accelerate the adoption of ZEVs across multiple 

sectors of vehicles/equipment.     

Working together with Strategy 4, the South Coast AQMD will specifically work with utilities within its 

territory to align efforts and develop a comprehensive approach to support a widespread adoption of zero 

emission vehicles, including advocacy, information sharing, and coordination of funding programs for ZE 

zero emission infrastructure. Each utility has a unique role to play, and the South Coast AQMD can 

coordinate a united effort that makes the most sense for drivers in its jurisdiction.  

Strategy 6 – Identify Policy Needs Across Different Sectors 

Each sector within the transportation industry and beyond has a different readiness level, and a targeted 

policy unique to that sector will accelerate the ZEV adoption rate. For example, transit buses were one of 

the first sectors identified to fully transition to zero emission due to a long history of targeted policies and 

public funding. This strategy can be replicated for other sectors, such as drayage trucks, cargo vans, street 

sweepers, and off-road vehicles. Each of these vehicle types has a different duty cycle and demand, so it 

may be possible to develop policies to promote ZEVs within each sector.  

 Strategy 7 – Ensure Equity and Affordability  

A significant portion of the South Coast AQMD is comprised of disadvantaged communities, which are 

defined as the top 25% highest scoring communities measured by CalEnviroScreen, a screening tool 

developed by the California Office of Environmental Health Hazard Assessment (OEHHA) to help identify 

communities that are disproportionally burdened by multiple sources of pollution and have population 

characteristics that make them more sensitive to pollution. The higher scoring communities experience a 

high amount of pollution burden combined with sensitive population characteristics and socioeconomic 

factors.  
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Several programs have been implemented that target these communities for actions that will reduce 

emissions or provide funding support for projects that will reduce emissions and/or exposure to air 

pollution. The South Coast AQMD will advocate and identify actions that will accelerate ZEV adoption and 

infrastructure rollout in these communities. More broadly, the South Coast AQMD will work with 

stakeholders involved in ZE zero emission infrastructure to ensure that zero emission technologies are 

distributed affordably and equitably.  

 Strategy 8 – Align Efforts with Other Local, State, and Federal initiatives 

The South Coast AQMD will work in tandem with state agencies and other stakeholders involved in 

planning and development of ZE zero emission infrastructure to align our efforts and avoid duplication of 

actions that will be taken by these respective entities. While the South Coast AQMD will deliver results 

specific to its jurisdiction, other agencies may produce similar reports for a different region with a different 

focus, potentially creating confusion. The South Coast AQMD will coordinate with relevant local, State, 

and federal agencies to ensure that activities undertaken by this workplan add value beyond the actions 

taken by other local, State, or federal initiatives and will address the specific needs of the South Coast 

AQMD.  

Actions to Implement Strategies 

The South Coast AQMD will take the following actions to implement strategies outlined in this work plan.  

These actions may be revised or amended as additional information becomes available during the 

implementation of the work plan.  

Research 

The South Coast AQMD will identify informational gaps in the current body of research and specific areas 

where further study is warranted to address the zero- emission infrastructure needs in the South Coast 

Air Basin. Specifically, South Coast AQMD will seek to address cost estimates, funding needs, vehicle to 

grid capabilities, technological opportunities and limitations, policy gaps and other research needs for the 

South Coast AQMD. The South Coast AQMD will support research studies as well as technology 

development/demonstration projects involving zero emission infrastructure in the South Coast Air Basin 

through advocacy, funding, and other mechanisms to accelerate a transition to ZEVs across all sectors of 

vehicles and equipment.   

The state goals and mandates requiring ZEVs demands an unprecedented level of new charging and 

fueling infrastructure. Given public comments at the workgroup meetings for this control measure, 

further research and development is needed to address concerns related to reliability, access, and 

affordability. The South Coast AQMD has extensive experience working jointly with other agencies and 

private partners to fund projects involving research, development, and demonstration of advanced 

technologies for stationary and mobile sources. The South Coast AQMD will leverage this experience to 

identify potential zero emission infrastructure projects or related technology areas for research, 

development and/or demonstration based on the needs in the South Coast Air Basin, and/or coordinate 

with other agencies and stakeholders to identify funding sources for these projects.   
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 In addition, the South Coast AQMD will monitor the progress of research studies conducted by other 

entities and provide feedback and input to address the needs of the South Coast AQMD.  

Funding 

The South Coast AQMD will identify funding needs and pursue potential funding mechanisms (e.g., 

legislative, grants, incentives, and other programs) to secure and/or identify funding sources that can be 

used to maximize funding opportunities for zero emission infrastructure in the South Coast AQMD.  South 

Coast AQMD’s experience with incentives and other funding programs will assist in identification of 

improvements to existing programs and/or identify potential sources of new funding with the goal of 

maximizing funding opportunities for zero emission infrastructure. Through this workplan the South Coast 

AQMD will consider all federal, State, and local sources with the goal of maximizing investments for zero 

emission infrastructure in the South Coast AQMD. The South Coast AQMD will also coordinate with local 

utilities where possible to identify areas where funding programs could be modified, amended, or better 

aligned to maximize funding opportunities for customers in the South Coast AQMD.  

Stakeholder Collaboration 

This action will involve significant collaboration with state agencies, local utilities and various other 

stakeholders involved in the planning, design, permitting, construction, operation, and maintenance of 

zero emission infrastructure in the South Coast AQMD. For example, this action will involve close 

coordination with CARB and CEC by sharing information, aligning efforts, and providing feedback and 

input on zero emission vehicle projections and infrastructure assessments and related policies. The South 

Coast AQMD will also work with CARB and CEC to develop specific estimates of the charging/fueling 

infrastructure needed to support a widespread adoption of ZEVs across multiple sectors of vehicles and 

equipment for the South Coast air district. Current estimates are limited and do not fully consider the 

infrastructure needs for all sources that are expected to transition to zero emission technologies, such as 

stationary applications, and many off-road vehicles/equipment.  

The South Coast AQMD will closely coordinate with local utilities on their energy demand analyses and 

identify prioritized locations for zero emission infrastructure, including the level of upgrades needed. In 

addition, the South Coast AQMD will coordinate with city/county jurisdictions, as needed, on any potential 

land use issues and propose policy solutions. And, finally, the South Coast AQMD will collaborate with 

private industry to understand practical and business model constraints to transitioning to zero emission 

technologies. 

Advocacy 

The South Coast AQMD will provide targeted advocacy to advance air quality goals of the South Coast 

AQMD.  Targeted areas for advocacy may include, but are not limited to funding, legislation, equity issues, 

policy support, utility actions, and education/outreach. For example the South Coast AQMD may consider 

targeted advocacy for utility rates through supporting energy pricing structures that will result in an 

accelerated adoption of ZEVs.  The South Coast AQMD will also work with local agencies to support their 

efforts to obtain funding where a lack of funding for zero emission infrastructure planning and 

development is identified. 

 Regulation 
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The South Coast AQMD may consider rulemaking to accelerate the adoption of ZEVs in the South Coast 

AQMD, such as Rule 2305 - Warehouse Actions and Investments to Reduce Emissions (WAIRE). This rule 

requires warehouse operators to annually take actions to reduce emissions or that will facilitate emission 

reductions, and warehouse operators may install zero emission infrastructure as a compliance option 

under this rule. Other Indirect Source Rules (ISR) may include similar options to support ZEV infrastructure 

development. Similarly, this action may also include providing public testimony in support of CARB or the 

U.S. Environmental Protection Agency (U.S. EPA) regulations to support their requirements for ZEV 

infrastructure.     

Emission Reductions  

This control measure would not directly reduce emissions but would support other strategies that would, 

and for that reason cannot be directly connected to forecasted emission reductions.  

Rule Compliance and Test Methods  

N/A. 

Cost Effectiveness 

N/A. 

Implementing Agency 

South Coast AQMD 
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1 

2022 State SIP Strategy 

Executive Summary 

The 2022 State Strategy for the State Implementation Plan (2022 State SIP Strategy) is a 
Statewide planning document that identifies the strategies and controls under State authority 
that are needed to reduce emissions to reduce ground-level ozone, otherwise known as smog. 
These measures are needed across the State of California for areas to meet the federal 
70 parts per billion (ppb) 8-hour ozone standard (70 ppb ozone standard) set by the 
U.S. Environmental Protection Agency (U.S. EPA) in 2015. More specifically, this document 
describes the State’s proposed commitments to develop control measures and reduce 
emissions from State-regulated sources as needed to support attainment by the required 
attainment dates; these State measures and commitments will be incorporated into regional 
State Implementation Plans (SIPs) for the 70 ppb ozone standard for each nonattainment area, 
due to U.S. EPA in 2022.  

This document, the Proposed 2022 State SIP Strategy, is California Air Resources 
Board’s (CARB or Board) release of the 2022 State SIP Strategy being proposed for Board 
consideration. On January 31, 2022, the CARB released the Draft 2022 State SIP Strategy 
which built off of the 2022 State SIP Strategy: Draft Measures document released in October 
2021 and included additional measures and information needed to support nonattainment 
areas SIPs. This document now identifies all of the proposed measures, associated emissions 
reductions, and other elements needed to support attainment of the 70 ppb ozone standard. 
With the Proposed 2022 State SIP Strategy, CARB is exploring and proposing an 
unprecedented variety of new measures to reduce emissions from the sources under our 
authority using all mechanisms available. This level of action is needed to ensure federal air 
quality standards are attained and to deliver on our commitments to protect public health, 
particularly in light of the growing body of evidence on the adverse impacts of air pollution. 

CARB has over 50 years of experience reducing emissions from mobile and other sources of 
pollution under State authority that have improved air quality and helped mitigate climate 
change. During the 1960s, there 
were as many as 186 smog 
alerts in a single year; today, 
alerts have been eliminated due 
to improvement in air quality. 
The State and our most polluted 
regions have seen dramatic 
improvements in air quality, all 
while California has achieved 
prosperous economic growth 
and become a world leader in 
environmental policies and clean 
technologies. Even with this 
progress, more than half 
(21 million out of nearly 
40 million) of Californians live in 
areas that exceed the most 

Figure 1 – Ozone Air Quality Progress in California

https://ww2.arb.ca.gov/resources/documents/2022-state-strategy-state-implementation-plan-2022-state-sip-strategy
https://ww2.arb.ca.gov/sites/default/files/2022-01/Draft_2022_State_SIP_Strategy.pdf
https://ww2.arb.ca.gov/sites/default/files/2021-10/2022_SSS_Draft_Measures.pdf
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stringent 70 ppb ozone standard1, with many areas also exceeding the previous ozone 
standards of 75 and 80 ppb, as seen in Figure 1. Further, a disproportionate number of those 
most impacted by high ozone levels live in low-income and disadvantaged communities that 
also typically experience greater exposure to diesel exhaust and other toxic air pollutants 
compared to surrounding areas.  

In 2015, U.S. EPA lowered the 8-hour ozone standard from 75 ppb to the more health 
protective level of 70 ppb. Nineteen areas in California are nonattainment for the 70 ppb 
ozone standard (Figure 2); included within these 
nonattainment areas are over 99 percent of the 
disadvantaged communities in the State. 
Controlling ozone precursor emissions, in 
particular oxides of nitrogen (NOx), is key to 
attaining the federal ozone standards. Since 
mobile sources account for about three-fourths of 
NOx emissions statewide, many of these nineteen 
areas in California will need significant mobile 
source emissions reductions to meet the 70 ppb 
ozone standard in attainment years which range 
from 2020 through 2037. The 2037 attainment 
year applies to Extreme classified areas who have 
the most critical ozone air quality challenges. 
California has the only two areas in the nation 
with an Extreme classification for the 70 ppb 
ozone standard, the South Coast Air Basin (South 
Coast) and the San Joaquin Valley (Valley). While 
the Proposed 2022 State SIP Strategy is being 
developed primarily as a roadmap for attaining 
the 70 ppb ozone standard, the emissions reductions will also support attainment of other 
ozone (e.g. 80 ppb, 75 ppb) and fine particulate (PM2.5) national ambient air quality standards 
(NAAQS), make progress towards the State air quality standards, and improve visibility across 
the State.  

Many low-income and disadvantaged communities within the nonattainment areas, and across 
the State, continue to experience disproportionately high levels of air pollution and the 
resulting detrimental impacts to their health. Research shows large disparities in exposure to 
pollution between white and non-white populations in California, and between disadvantaged 
communities and other communities, with Black and Latino populations experiencing 
significantly greater air pollution impacts than white populations. Mobile source pollution 
shows some of the highest disparities; a CARB-funded study indicated that on average, mobile 
sources account for over 30 percent of total PM2.5 exposures.2 Research has shown that 
mobile sources are the largest sources of pollution exposure disparity for Black populations 
and disadvantaged community residents, when compared to the average population in 
California. Specifically, mobile sources accounted for 45 percent of exposure disparity for the 

1 Based on 2020 monitored ozone design values contoured over population by census tract 
2 Apte et al (2019). A Method to Prioritize Sources for Reducing High PM2.5 Exposures in Environmental Justice 
Communities in California. CARB Research Contract Number 17RD006 

Figure 2 - 70 ppb Ozone Nonattainment 
Areas 
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Black population, and 37 percent of exposure disparity for people in disadvantaged 
communities.  

Central to CARB’s planning efforts and programs going forward will be prioritizing 
environmental justice, incorporating racial equity, and conducting meaningful community 
engagement as CARB strives to address the longstanding environmental and health inequities 
from elevated levels of toxics, criteria pollutants, and secondary impacts of climate change. It’s 
imperative that we optimize our control programs to maximize emissions reductions and 
provide targeted near-term benefits in those communities that continue to bear the brunt of 
poor air quality. The Proposed 2022 State SIP Strategy will reduce emissions and the 
corresponding health risk in California’s most impacted communities. As development and 
implementation of the Proposed 2022 State SIP Strategy progresses and forms the basis for 
future regulations, staff will continue to identify opportunities to mitigate air pollution 
associated racial inequities and meaningfully engage and partner with communities most 
impacted to address long standing challenges. 

This Proposed 2022 State SIP Strategy effort builds on the measures and commitments already 
made in the 2016 State Strategy for the State Implementation Plan (2016 State SIP Strategy), 
and expands on the scenarios and concepts included in the 2020 Mobile Source 
Strategy (2020 MSS), CARB’s multi-pollutant planning effort that identifies the pathways 
forward to achieve the State’s many air quality, climate, and community risk reduction goals. 
CARB finalized the 2020 MSS in October 2021, as a conceptual road map for potential future 
measures. The measure concepts in the 2020 MSS form the basis for many of the measures in 
this document and have since been developed further and translated into detailed measures 
with, where possible, anticipated emissions reductions. This document, the Proposed 2022 
State SIP Strategy, will be considered for adoption by the Board and embodies input from 
stakeholders and the Board, and staff assessment of the feasibility of specific measures. Board 
consideration is scheduled for September 2022. The Proposed 2022 State SIP Strategy is also 
being developed in parallel with the 2022 Climate Change Scoping Plan Update 
(2022 Scoping Plan Update); the 2022 Scoping Plan Update is on a similar development 
timeline and will lay out the State’s path to achieving carbon neutrality by 2045. The 2022 
Scoping Plan Update will incorporate actions in the Proposed 2022 State SIP Strategy and rely 
on these actions included in the SIP to also deliver greenhouse gas reductions.  

On October 6, 2021, CARB staff released, in conjunction with a public workshop, the 
2022 State SIP Strategy: Draft Measures (Draft Measures) to solicit public feedback on 
potential measures. After incorporating feedback and further development, CARB released 
the Draft 2022 State SIP Strategy on January 31, 2022 for a public comment period which 
closed on March 4, 2022.  CARB facilitated additional public review and input by hosting 
another Public Workshop on February 10, 2022 and presenting a Board Informational update 
on February 24, 2022. The Draft Measures and Draft 2022 State SIP Strategy included not only 
CARB proposed measures, but also suggestions made by the public as part of our outreach to 
stakeholders across the State. These public suggestions are included in Chapter 3 below, with 
some being developed as proposed measures in the Proposed 2022 State SIP Strategy, as 
shown in Chapter 5. CARB staff will continue to assess the viability of all public suggestions as 
SIP measures. This document, the Proposed 2022 State SIP Strategy, also expands on the 
previous iterations to include additional proposed measure details, proposed measure 
timelines, and potential emissions reductions commitments to attain the standards with the 
objective of supporting attainment of the 70 ppb ozone standard within the attainment 
deadlines.   

https://ww2.arb.ca.gov/resources/documents/2016-state-strategy-state-implementation-plan-federal-ozone-and-pm25-standards
https://ww2.arb.ca.gov/resources/documents/2020-mobile-source-strategy
https://ww2.arb.ca.gov/resources/documents/2020-mobile-source-strategy
https://ww2.arb.ca.gov/sites/default/files/2021-10/2022_SSS_Draft_Measures.pdf
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Control programs already adopted by CARB and upcoming measures that were included in 
the 2016 State SIP Strategy, as well as the local air district and U.S. EPA programs, provide a 
significant down payment on reducing the NOx emissions needed to meet the 70 ppb ozone 
standard and improve air quality throughout the State. As shown in Figure 2, these measures 
will by 2037, achieve almost a 36 percent reduction in total NOx emissions relative to 2018, 
with especially significant reductions in emissions from light-, medium-, and heavy-duty 
on-road vehicles. State control programs have also substantially reduced emissions of reactive 
organic gases (ROG), the other precursor to ozone, and will continue to do so into the future.  

Figure 3 - Statewide NOx Emissions by Sector under Current Control Program3 

However, more NOx emissions reductions from sources under local, State, and federal 
jurisdiction will be needed to attain the 70 ppb ozone standard, especially in the South Coast. 
Figure 4 lists the CARB measures currently being considered to support attainment of the 
70 ppb 8-hour ozone standard statewide, and Table 1 lists the estimated emissions reductions 
from the measures as potential commitments for the nonattainment areas across the State. 
The SIPs for each nonattainment area are still under development, and the emissions 
reductions may change as each attainment demonstration is finalized. The aggregate 
commitment of emissions reductions from State sources to be proposed for Board 
consideration will be found in CARB’s staff report for the respective nonattainment area’s SIP.  

3 Source: CARB 2022 CEPAM v1.01; represents the current baseline emissions out to 100 nautical miles, with 
adopted CARB and district measures 
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Figure 4 - Proposed 2022 State SIP Strategy Measures 
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Table 1 – Potential Emissions Reductions Commitments 

*Includes emissions reductions from Federal Actions Needed

For California to meet air quality standards, it is imperative that the federal government act 
decisively to reduce emissions from primarily-federally regulated sources of air pollution, 
including interstate trucks, ships, locomotives, aircraft, and certain categories of off-road 
equipment. CARB and air districts are exploring their respective authorities with regard to 
these sources and associated facilities, but federal action is critical. In 2020, NOx emissions 
from primarily-federally regulated sources exceeded emissions from California-regulated 
mobile sources statewide and, absent federal action, by 2031, NOx emissions from 
primarily-federally regulated sources will be double California-regulated mobile 
sources (Figure 5). 
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Figure 5 – Federal Action Is Critical4 

Since the adoption of the 2016 State SIP Strategy, CARB and our local partners in California 
have taken concrete actions to not only petition federal agencies for action, but also to 
directly reduce emissions using programmatic mechanisms within our respective authorities. 
Unfortunately, U.S. EPA action to limit emissions from most of these sources has yet to 
materialize, and action on heavy-duty trucks is still in the proposal stage, making it more 
challenging to meet air quality standards and reduce air pollution that harms public health in 
California.  

Moreover, as a result of the COVID-19 pandemic, countries across the world have seen supply 
chain disruption and an all-time high demand for goods and freight movement. Although 
CARB’s regulations such as the Ocean-Going Vessels At Berth Regulation, the Mobile Cargo 
Handling Equipment Regulation, and the Drayage Truck Regulation can help to reduce 
emissions from increased freight movement, increased demand and strain on the supply chain 
reemphasizes that action by U.S. EPA and other federal and international entities to control 
sources primarily under their regulatory authority remains critical. These dramatic increases 
and congestion at port facilities, railyards, warehouses, and in surrounding communities in 
California emphasize the need for federal action to address freight sources including 
ocean-going vessels, locomotives, and interstate trucks to protect the health of California 
residents. This congestion is particularly acute at the San Pedro Bay Ports which include the 
Ports of Los Angeles and Long Beach. Port congestion has led to a significant increase in the 
number of container vessels sitting at anchor, with as many as 114 vessels continuously using 
auxiliary engines to provide power for shipboard functions as of November 2021.5 This 
has resulted in average daily emissions from container ships increasing by 24.4 tpd of NOx and 

4 Source: CARB 2022 CEPAM v1.01; represents the current baseline emissions out to 100 nautical miles with 
adopted CARB and district measures 
5 CARB. Emissions Impact of Freight Movement Increases and Congestion near Ports of Los Angeles and Long 
Beach. https://ww2.arb.ca.gov/sites/default/files/2022-01/SPBP_Freight_Congestion_Emissions_Jan2022.pdf  

https://ww2.arb.ca.gov/sites/default/files/2022-01/SPBP_Freight_Congestion_Emissions_Jan2022.pdf
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0.6 tpd of particulate matter (PM) in the South Coast in November. As for increased freight 
movement, based on increased in containers moved between May and October 2021, 
increased freight movement in and out of the ports is expected to increase the activity of 
trucks, cargo handling equipment, and locomotives such that combined emissions from these 
sources increase by 5.6 tpd NOx and 0.1 tpd PM. These emission increases from ocean-going 
vessel congestion and freight movement negatively impact air quality, especially in 
communities near ports. During the worst of the port congestion in November 2021, the 
increased marine vessel anchorage emissions was comparable to the exhaust PM emissions 
from more than 100,000 Class 8 diesel trucks. Due to implementation of new policies for 
vessels queuing at the ports, congestion from containerships at anchor have since returned to 
normal pre-congestion conditions. However, these dramatic emission increases from vessels 
and related freight demonstrate how important immediate action is by federal and 
international entities to control emissions from sources under their regulatory authorities. 

The Proposed 2022 State SIP Strategy reinforces the 2020 MSS call to action for air quality 
regulatory agencies, not only at the State and local level, but more importantly by the federal 
government. Figure 6 lists the actions needed at the federal and international levels for which 
CARB is proposing in the Proposed 2022 State SIP Strategy to undertake petitions and/or 
advocacy. 

Figure 6 – Federal Actions Needed 

Federally-Certified On-Road Heavy-Duty Vehicles
•On-Road Heavy-Duty Low-NOx Engine Standards

•On-Road Heavy-Duty Vehicle Zero-Emission Engine Standards

Preempted Off-Road Equipment 
•More Stringent Emission Standards for Preempted Off-Road Engines

•Off-Road Zero-Emission Standards Where Feasible

Locomotives
•More Stringent National Locomotive Emission Standards

•Zero-Emissions Standards for Locomotives
•Address Locomotive Remanufacturing Loophole

Ocean-Going Vessels
•More Stringent NOx and PM Standards for Ocean-Going Vessel Requirements

•Cleaner Fuel and Visit Requirements for Ocean-Going Vessels

Aviation
•More Stringent Aviation Engine Standards

•Cleaner Fuel and Visit Requirements for Aviation
•Zero-Emission Airport On Ground Support Requirements

•Airport Aviation Emissions Cap

https://www.pacmms.org/wp-content/uploads/2022/02/Container-Vessel-Queuing-Process-for-LA.LB_.OAK_.pdf
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For most areas in California to attain the 70 ppb ozone standard, any and all potential 
reductions must be pursued, and a combination of State authority measures from the 
Proposed 2022 State SIP Strategy, local district measures, and federal action will be required. 
Although some of the potential measures included in this document primarily target 
reductions in greenhouse gas (GHG) emissions or toxic air contaminants, they are nonetheless 
included as they will also achieve criteria pollutant co-benefits. 

The measures proposed in this document, in combination with ongoing implementation of 
current control programs, will reduce NOx emissions from mobile sources by at least 
64 percent from today’s levels Statewide by 2037, as well as reduce emissions of ROG by 
58 percent. Of these Statewide reductions, a large portion will occur in and around 
communities near major roadways and freight facilities like ports, airports and warehouses, 
providing substantial health benefits. As outlined further in Chapter 3 and 4, the proposed 
measures and commitments will provide the reductions needed from these sources for 
meeting the 70 ppb ozone standard in the South Coast, the San Joaquin Valley, and the other 
nonattainment areas for which emissions reductions from new measures will be needed for 
attainment. In addition to the reductions identified above from CARB’s proposed measures, 
actions to advance deployment of cleaner technologies will continue to be critical to 
supporting attainment of the 70 ppb ozone standard in the South Coast. 

Public participation has been an essential part of developing the Proposed 2022 State SIP 
Strategy. CARB initiated the public process with a workshop in July 2021, released the Draft 
Measures document and held a second workshop in October 2021, released the Draft 2022 
State SIP Strategy in January 2022, held a third workshop and informational update to the 
Board in February 2022, and has solicited input from numerous interested stakeholders in 
individual meetings. These workshops and Board updates provided forums for the proposed 
measures to be discussed in a public setting and provide additional opportunity for public 
feedback, input, and ideas. CARB initiated a 45-day California Environmental Quality Act 
(CEQA) comment period on March 29, 2022. Also, each measure in the Proposed 2022 State 
SIP Strategy will go through a thorough public process prior to being brought to the Board for 
consideration as a regulation or other program. 

CARB is releasing this Proposed 2022 State SIP Strategy in advance of local air districts 
adopting plans for their respective nonattainment areas that rely on emissions reductions from 
measures in this document, and in advance of an August 23, 2022 public workshop. Moving 
forward, the Board will consider the Proposed 2022 State SIP Strategy on 
September 22, 2022, to be incorporated into the 70 ppb ozone standard SIPs due to U.S. EPA 
in 2022. 

CARB staff recommends that the Board adopt the Proposed 2022 State SIP Strategy including 
the proposed commitments to pursue the list of measures according to the schedule in Table 
3.
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Chapter 1: Introduction 

Overview of Strategy 

The Proposed 2022 State SIP Strategy describes CARB staff’s roadmap for reducing emissions 
from State sources to help local air districts attain the health-based 70 ppb ozone standard 
over the next fifteen years. Under State law, CARB is responsible for developing SIP emission 
reduction strategies for cars, trucks, and other mobile sources, as well as consumer products 
and other sources under State authority. The California Department of Pesticide Regulation 
(DPR) is the State agency responsible for controlling pesticide emissions. Local air districts are 
primarily responsible for controlling emissions from stationary sources such as factories and 
power plants. The upcoming SIPs for each of the ozone nonattainment areas in California will 
be developed jointly by CARB and the local air districts, building upon the Proposed 2022 
State SIP Strategy, as well as local air district air quality planning documents.  

Given that in 2015, U.S. EPA established a lower, more health protective ozone standard of 
70 ppb, substantial reductions from all sources – mobile, area-wide and stationary – will be 
necessary to reach attainment. This will require comprehensive actions to transform the 
technologies and fuels we use, the design of our communities, and the way we move people 
and freight throughout the State. Nineteen areas in California, as shown in Figure 6, are 
designated as nonattainment for the 70 ppb ozone standard. Of the nineteen areas, ten areas 
are classified under the federal Clean Air Act as Moderate or above, and thus are required to 
develop a SIP revision including an attainment plan demonstrating how the area will attain the 
standard by the relevant date. Two areas of the State have the most critical air quality 
challenges – the South Coast and the San Joaquin Valley. These regions are the only two areas 
in the nation with an Extreme classification for the 70 ppb ozone standard. 

Statewide, more than 21 million out of over 39 million Californians live in areas that exceed the 
federal ozone standards6; within these areas, there are many low-income and disadvantaged 
communities that are exposed to not only ozone, but also particulate and toxic, pollutant 
levels significantly higher than the federal standards which have immediate and detrimental 
health effects. That said, the health and economic impacts of exposure to elevated levels of 
ozone in California are also considerable; meeting the standards will pay substantial dividends 
in terms of reducing costs associated with emergency room visits and hospitalization, lost 
school days, and most critically, premature mortality. This year’s SIPs are therefore an 
important step in bringing healthy air to all Californians. 

In October 2021, CARB finalized the 2020 MSS which continues CARB’s multi-pollutant 
planning approach to determine potential pathways forward for the various mobile sectors 
that are necessary to help achieve California’s numerous air quality and climate goals over the 
next 30 years. Though the MSS itself is conceptual, and multiple combinations of regulations, 
incentive programs, and other actions can realize its goals, it serves as an important 
foundation for measure development. Because meeting the State’s near- and longer-term 
goals requires action across the full spectrum of mobile sources, the 2020 MSS discussed 
on-road light- and heavy--duty vehicles, as well as a wide range of off-road equipment sectors. 
California’s goals fostered an integrated planning approach in which, building off the success 

6 Based on 2020 monitored ozone design values contoured over population by census tract 
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of the 2016 MSS, the 2020 MSS demonstrated the need for a comprehensive transformation 
to cleaner vehicle technologies, fuels, and energy sources.  

The 2020 MSS provides a framework that complements multiple related planning efforts that 
are currently underway at CARB. These other plans include regional SIPs described in this 
document, as well as the 2022 Scoping Plan Update which is focused on achieving GHG 
emissions reductions, and Community Emissions Reduction Programs developed by selected 
communities and their district partners as a part of CARB’s Community Air Protection 
Program. Each of these planning efforts draws from the 2020 MSS released by CARB in 
October 2021 by taking concepts and developing specific roadmaps for meeting climate and 
air quality targets. As with these other planning efforts, the measures included in the Proposed 
2022 State SIP Strategy build upon the concepts included in the 2020 MSS but have been 
further refined based on public and Board input. Further, the 2022 Scoping Plan Update will 
incorporate actions in the Proposed 2022 State SIP Strategy and rely on these actions included 
here to also deliver greenhouse gas reductions.  

Blueprint for Success 

CARB’s current control programs have achieved tremendous success in reducing NOx and 
ROG emissions. Ongoing implementation of these programs will result in substantial further 
emissions reductions through 2037 and provide a significant down payment for meeting the 
70 ppb ozone air quality standard. As shown in Figure 7 existing control programs will reduce 
statewide NOx from 1395 tpd in 2018 to 858 tpd in 2037. Mobile sources, especially on-road 
control programs, will provide the majority of the anticipated emissions reductions such that 
the relative contribution of stationary sources will increase from 14 percent in 2018 to 
22 percent in 2037. As shown in Figure 8, these same control programs will also reduce 
emissions of ROG which also contribute to ozone formation, from 1580 tpd in 2018 to 
1356 tpd in 2037. As with NOx, relatively more emissions reductions will be achieved from 
mobile sources, with the relative contribution of stationary and area (i.e. widely dispersed) 
sources of ROG increasing. 
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Figure 7 - Statewide NOx Emissions by Sector under Current Control Program7 

Figure 8 – Statewide ROG Emissions by Sector under Current Control Program8 

Nonetheless, significant further reductions will be required to meet air quality standards across 
the State. Zero-emission vehicle (ZEV) commercialization in the light-duty sector is well 
underway. Longer-range battery electric vehicles are coming to market that are cost-
competitive with gasoline fueled vehicles and fuel cell vehicles are now also seeing significant 
sales. Autonomous and connected vehicle technologies are being installed on an increasing 
number of new car models. A growing network of retail hydrogen stations is now available, 
along with a rapidly growing battery charger network. In the heavy-duty sector, cleaner 
combustion technologies are available in the market, and zero-emission technologies are 
commercially available for many uses and are being further demonstrated in a range of 
targeted applications, with model availability steadily growing across uses. Advanced 

7 Source: CARB 2022 CEPAM v1.01; represents the current baseline emissions out to 100 nautical miles with 
adopted CARB and district measures 
8 Source: CARB 2022 CEPAM v1.01; represents the current baseline emissions out to 100 nautical miles with 
adopted CARB and district measures 
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technologies for aircraft, locomotives, and ocean-going vessels pose a greater challenge, but 
further reductions can be achieved through cleaner engine standards, cleaner fuels, 
investment in promising zero-emission technologies, and greater system efficiencies.  

The success of California’s long-standing mobile program provides a blueprint for how to 
effectively implement CARB’s long-term vision for reducing the State’s air quality and climate 
footprint. The mobile source blueprint takes a portfolio approach that combines 
technology -forcing emissions standards for new vehicles, an accelerating transition to 
zero--emissions adoption for new and existing vehicles, targeted in-use regulations where 
needed, cleaner burning fuels in remaining combustion uses, durability requirements and 
inspection programs to ensure clean in-use performance, sales requirements for advanced 
technologies, pilot programs to demonstrate technologies, and incentive programs and other 
actions to accelerate technology deployment. Continuing partnerships across transportation 
and housing planning bodies to reduce vehicle miles travelled and shift to less polluting 
transportation sectors are another critically important part of this portfolio. Moreover, the 
portfolio operates on multiple scales: federal efforts on certain sources and district programs 
that can reduce emissions from indirect sources that increase mobile source emissions, such as 
ports and warehouses, further reduce emissions. The SIP measures described in this document 
continue this successful approach of pursuing in parallel regulatory, incentive, and 
market-based approaches. 

Proposed Actions 

The proposed SIP measures identify the regulatory and programmatic approaches necessary 
to deploy cleaner technologies and fuels and ensure sufficient penetration to meet air quality 
standards by deadlines established in the Clean Air Act. Together, these efforts will provide 
CARB’s commitment to achieve all of the reductions necessary from State-regulated sources 
to meet the 70 ppb ozone standard. 

For passenger vehicles, the Proposed 2022 State SIP Strategy includes actions to increase the 
penetration of ZEV by targeting ride-hailing services offered by transportation network 
companies and, for motorcycles, the Proposed 2022 State SIP Strategy proposes more 
stringent exhaust and evaporative emissions standards along with zero-emissions sales 
thresholds. For heavy-duty vehicles, the Proposed 2022 State SIP Strategy calls for 
zero-emission requirements for fleets, and a requirement to transition heavy-duty vehicles to 
zero-emissions technologies at the end of their useful life.  

Similar actions are proposed for off-road sources, with a focus on deployment of more 
stringent exhaust and evaporative emissions standards and ZEV technologies where feasible. 
For other sources including consumer products and residential and commercial buildings, the 
Proposed 2022 State SIP Strategy proposes reducing emissions through use of zero-emission 
technologies and cleaner product formulations. 

Finally, for sources that are primarily-federally and internationally regulated, such as interstate 
trucks, preempted off-road equipment, locomotives, aviation, and ocean-going vessels, the 
Proposed 2022 State SIP Strategy includes proposed commitments for certain CARB actions 
within our authority. Further, this strategy proposes petitions and other advocacy calling for 
U.S. EPA and other federal and international entities to take action to provide the needed 
emissions reductions. Actions needed at the federal and international levels include setting 
more stringent engine standards, requiring zero-emission technologies where feasible, and 
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potential requirements to require that only the cleanest vessels and aircraft visit California, 
given the severity of our attainment challenges. Strong federal and international action is 
critical as these sources represent an increasing fraction of ozone-forming emissions in 
California. 

California’s South Coast is the region facing the greatest challenge in meeting the 70 ppb 
ozone standard, and continues to drive towards attainment of the previous 75 and 80 ppb 
8-hour ozone standards. That said, approximately 47 percent of the reductions needed to
meet the standard in South Coast by 2037 will come from ongoing implementation of the
existing control program.

Figure 9 – South Coast Air Basin NOx Emissions under Current Control Program 
(emissions out to 100 nautical miles)9  

However, more emissions reductions are needed in South Coast beyond the existing control 
program to reach the NOx carrying capacity of approximately 60 tpd established by the South 
Coast Air Quality Management District needed to meet the 70 ppb ozone standard. Figure 9 
shows that although existing control programs are expected to reduce total NOx in South 
Coast from 350 tpd in 2018 to 184 tpd in 2037, an additional 124 tpd of reductions are 
needed by 2037 to achieve the 60 tpd NOx emissions carrying capacity. Of the 124 tpd of 
NOx emissions reductions needed, the Proposed 2022 State SIP Strategy measures will 
provide an estimated 89.3 tpd of NOx emissions reductions in 2037 for the South Coast. 
Further, an additional 6.4 tpd of NOx emissions reductions will be achieved from measures in 
the 2016 State SIP Strategy that were very recently adopted or are to be adopted in the 
coming year, and are thus yet to be incorporated into the baseline emissions inventory, as 
discussed in Chapter 4. The multipronged approach described in this document is critical to 
driving the technology development and deployment of the most stringent engine standards 
and zero-emission technologies into the fleet, needed not just to attain the 70 ppb ozone 
standards but also to meet California’s GHG emission reduction goals. 

9 Source: CARB 2022 CEPAM v1.01; represents the current baseline emissions with adopted CARB and district 
measures 
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Implementing the Proposed 2022 State SIP Strategy will require early and sustained action, 
and include efforts not only by CARB, but also air districts, U.S. EPA, and other federal and 
international agencies. Partnerships with the private sector will also be critical for continued 
market development of identified technologies. Lessons learned through implementing 
policies that have helped to drive the commercialization of passenger ZEV technologies have 
illustrated the importance of coupling regulatory market signals with targeted actions to 
support demonstrations and incentives to accelerate their penetration when commercially 
available. Pilot and demonstration projects can help to prove the feasibility of new 
technologies in real-world applications, reducing barriers to entering the market, and 
potentially increasing private sector investments. To accelerate penetration once commercially 
available, targeted incentives play a critical role in reducing barriers to future market growth 
by ensuring that the needed zero--emission technologies can economically compete with 
existing technologies, as discussed further in Chapter 7. While significant investments will be 
necessary, California has a long and successful legacy of building a world class economy in 
concert with innovative and effective environmental and public health policies, including 
focused incentive programs. 

Health Impacts 

Despite decades of progress in improving air quality, large areas of California still suffer some 
of the worst air quality in the nation. Air pollution, including emissions from mobile sources, 
contribute to a wide range of heart and lung illnesses, chronic health conditions, increased 
cancer rates, and premature death. Every year, over 5,000 premature deaths and hundreds of 
illnesses and emergency room visits for respiratory and cardiovascular disease in California are 
linked to PM2.5 pollution, of which more than half is produced by mobile sources.10 Recent 
research demonstrates that fine particulate pollution impacts not only the heart and 
respiratory system, but also brain health and adverse birth outcomes.11 The health impacts of 
exposure to elevated levels of ozone in California are also considerable, including higher levels 
of emergency room visits and hospitalization, lost school days, and most critically, premature 
mortality. Moreover, for the millions of California residents living in low-income and 
disadvantaged communities and experiencing disproportionate levels of negative health 
impacts from air pollution,12 actions to reduce fossil fuel combustion and move to cleaner 
power sources are even more important. 

10 CARB. (2016). Mobile Source Strategy. https://ww2.arb.ca.gov/resources/documents/2016-state-strategy-state-
implementation-plan-federal-ozone-and-pm25-standards 
11 USEPA. (2019a). Integrated Science Assessment for Ozone and Related Photochemical Oxidants (External 
Review Draft). Retrieved from https://cfpub.epa.gov/ncea/isa/recordisplay.cfm?deid=344670. 
U.S. EPA (2019b). Policy Assessment for the Review of the National Ambient Air Quality Standards for Particulate 
Matter, External Review Draft 
12 American Lung Association. (2020). State of the Air; Union of Concerned Scientists, U. (2019). Inequitable 
Exposure to Air Pollution from Vehicles in California (2019); Cushing et al. (2015). Racial/ethnic disparities in 
cumulative environmental health impacts in California: evidence from a statewide environmental justice screening 
tool (CalEnviroScreen 1.1). American journal of public health, 105(11), 2341-2348. 
12 U.S. EPA (2019b). Policy Assessment for the Review of the National Ambient Air Quality Standards for 
Particulate Matter, External Review Draft. 
12 Ibid. 

https://ww2.arb.ca.gov/resources/documents/2016-state-strategy-state-implementation-plan-federal-ozone-and-pm25-standards
https://ww2.arb.ca.gov/resources/documents/2016-state-strategy-state-implementation-plan-federal-ozone-and-pm25-standards
https://cfpub.epa.gov/ncea/isa/recordisplay.cfm?deid=344670
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Health Impacts from Mobile Source Emissions 

Fossil fuel combustion from cars, trucks, buses, and on- and off-road equipment emits criteria 
air pollutants and their precursors, including NOx and oxides of sulfur (SOx) emissions. While 
NOx and SOx emissions are harmful in themselves, NOx is also a precursor to ozone, which 
can cause irritation and damage lung tissue, worsen asthma and chronic illnesses including 
obstructive pulmonary disease and reduce lung function.13 Studies have linked short-term 
ozone exposure with increased risk of death.14 

In addition to contributing to ozone, the biggest impact on health from NOx and SOx 
emissions comes when they combine in the atmosphere to form secondary PM2.5, often miles 
downwind of the sources. PM2.5 pollution contributes to more fatalities than other air 
pollutants, and can lodge deep in the lungs or pass through the lungs to enter the blood 
stream and affect the heart, brain, and other organs.15 Short-term exposure to PM2.5 pollution 
is associated with increased hospitalizations and emergency room visits for heart and lung 
illnesses, and can lead to premature death.16 Adverse health effects from long-term exposure 
to PM2.5 pollution include increased risk of heart attacks and heart disease, impaired lung 
development in children, the development and exacerbation of asthma, and premature 
death.17 Other possible impacts from PM2.5 exposure that are being investigated include low 
birth weight and impacts to the brain.18 

Diesel engines emit a complex mixture of air pollutants, including both gaseous and solid 
material. The solid material in diesel exhaust is known as diesel particulate matter (DPM or 
diesel PM). More than 90 percent of DPM is less than 1 µm in diameter (about 1/70th the 
diameter of a human hair), and thus is a subset of PM2.5.19 DPM is typically composed of 
carbon particles (“soot”, also called black carbon) and numerous organic compounds, 
including over 40 known cancer-causing organic substances such as benzene and 
formaldehyde. In 1998, CARB identified DPM as a toxic air contaminant which has been linked 
to increased cancer risk, respiratory and cardiac illnesses and premature deaths.20 CARB 
estimates that about 70 percent of total known cancer risk related to air toxics in California is 
attributable to DPM.21 Diesel exhaust also contains gaseous pollutants, including ROG and 
NOx that lead to the formation of secondary PM2.5 and ozone. Most major sources of diesel 

13 U.S. EPA (2019b). Policy Assessment for the Review of the National Ambient Air Quality Standards for 
Particulate Matter, External Review Draft. 
14 Ibid 
15 U.S. EPA. (2019a). Integrated Science Assessment for Ozone and Related Photochemical Oxidants (External 
Review Draft). 
16 Ibid. 
17 Ibid. 
18 Boothe, V. L., Shendell, D. G. (2008). Potential health effects associated with residential proximity to freeways 
and primary roads: review of scientific literature, 1999–2006. Journal of Environmental Health, 70(8), 33-41.; 
Wang et al (2020). Traffic-related Metrics and Adverse Birth Outcomes: A Systematic Review and Meta-analysis. 
Environmental Research, 109752.  
Woods et al (2017). The influence of the built environment on adverse birth outcomes. Journal of Neonatal-
Perinatal Medicine, 10(3), 233-248. 
CARB (2018) Air Pollution and the Brain https://ww2.arb.ca.gov/resources/fact-sheets/air-pollution-and-brain 
19 CARB (2020). Overview: Diesel Exhaust & Health https://ww2.arb.ca.gov/resources/overview-diesel-exhaust-
and-health 
20 Ibid. 
21 Ibid. 

https://ww2.arb.ca.gov/resources/fact-sheets/air-pollution-and-brain
https://ww2.arb.ca.gov/resources/overview-diesel-exhaust-and-health
https://ww2.arb.ca.gov/resources/overview-diesel-exhaust-and-health
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emissions, such as ships, trains, and trucks, operate in and around ports, rail yards, and heavily 
traveled roadways, which are often located near densely populated and disadvantaged 
communities. 

Increased cargo imports and congestion of ocean-going vessels at ports across California, 
together with the related increased activity of trucks and locomotives moving containers in 
and out of the ports, has recently led to significant emissions increases. The increases in NOx 
emissions can contribute to elevated ozone and PM2.5 concentrations in areas near ports and 
freight facilities, areas that have major freeways and freight corridors such as throughout the 
San Joaquin Valley, and downwind areas such as the South Coast’s Inland Empire. Further, 
these freight sources also emit DPM which, as just discussed, can have detrimental health 
impacts, especially in communities near ports such as the Ports of Los Angeles and Long 
Beach, and the Port of Stockton. 

Environmental Justice and Pollution Exposure Disparities 

Low-income and disadvantaged communities have long faced disproportionate burdens from 
exposure to air pollution. Research shows large disparities in exposure to pollution between 
white and non-white populations in California, and between disadvantaged communities and 
other communities, with Black and Latino populations experiencing significantly greater air 
pollution impacts than white populations. Mobile source pollution shows some of the highest 
disparities; a CARB-funded study indicated that on average, mobile sources account for over 
30 percent of total PM2.5 exposures.22 Research has shown that mobile sources are the largest 
sources of pollution exposure disparity for Black populations and disadvantaged community 
residents, when compared to the average population in California. Specifically, mobile sources 
accounted for 45 percent of exposure disparity for the Black population, and 37 percent of 
exposure disparity for people in disadvantaged communities. 

Recently, there has been increased interest in the development of new warehousing facilities 
within disadvantaged communities, which can significantly increase emissions in those 
communities.  In response, some local governments have adopted moratoriums to halt 
development of future warehousing facilities while the emissions impacts are evaluated.  Other 
local governments have adopted good neighbor policies to promote the use of available 
advanced technologies.  These actions are excellent examples of local leadership that will 
result in near-term emissions reductions in environmental justice communities, and support 
reductions needed to provide for attainment of federal standards.  CARB’s unique authority to 
set emission reduction standards will continue to establish these cleaner advanced 
technologies 

CARB’s current control programs have drastically reduced emissions and improved air quality 
across the State over the last 50 years. As we continue to adopt and implement new 
regulations, including the measures included in the Proposed 2022 State SIP Strategy, we 
expect that we will continue to see air quality improvements such that we will meet federal 
and State air quality standards, as well as California’s many other targets, and substantially 
reduce negative health impacts. 

22 Apte et al (2019). A Method to Prioritize Sources for Reducing High PM2.5 Exposures in Environmental Justice 
Communities in California. CARB Research Contract Number 17RD006 
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Economic and Environmental Analyses 

CARB has developed an economic analysis for the Proposed 2022 State SIP Strategy, as 
described in Appendix A: Economic Analysis. Appendix A describes the estimated statewide 
costs and benefits of all proposed measures through 2037, and includes an assessment of the 
broader macroeconomic impacts. In addition to the economic analysis included in the 
Proposed 2022 State SIP Strategy, a more detailed economic analysis will be developed for 
each specific measure as it progresses through the regulatory development process.  

To evaluate the potential for significant adverse environmental impacts associated with 
implementation of the Proposed 2022 State SIP Strategy, CARB prepared a Draft 
Environmental Analysis (Draft EA), pursuant to its regulatory program certified by the 
Secretary of the Natural Resource Agency23. In accordance with the Public Resources Code24, 
public agencies with certified regulatory programs are exempt from certain CEQA 
requirements, including but not limited to preparing environmental impact reports, negative 
declarations, and initial studies25. The resource areas from the CEQA Environmental Checklist 
are used as a framework for assessing the potential for significant impacts26.  

The Draft EA was released on March 29, 2022 and added as Appendix B to the Proposed 2022 
State SIP Strategy. The Draft EA was released for public review and comment, and a docket 
was opened for a 45-day public review period. CARB will summarize and respond in writing to 
all comments submitted on the Draft EA in a supplemental response to environmental 
comments document. Prior to final action on the Proposed 2022 State SIP Strategy, the Board 
will consider for approval the Final EA and a response to environmental comments document. 

Next Steps 

CARB is continuing to work with the local air districts on development of their SIPs for the 
70 ppb ozone standard; as the measures and commitments from the 2022 State SIP strategy 
will be incorporated into these regional SIPs, CARB will continue to solicit additional 
stakeholder input on the potential commitments in the Proposed 2022 State SIP Strategy. 
CARB will present the Proposed 2022 State SIP Strategy for Board consideration at the 
September 2022 Board meeting. The Board will also consider the analysis of potential 
environmental impacts of the Proposed 2022 State SIP Strategy, which are analyzed and will 
be included in Appendix B: The Final Environmental Analysis for the proposed 2022 State 
Strategy for the State Implementation Plan. Further, the Board will hear the discussion of the 
overall impacts of the Proposed 2022 State SIP Strategy on the California economy. 

The proposed measures included in the Proposed 2022 State SIP Strategy provide the basis 
for specific legal commitments in SIPs for individual air districts that will first be considered at 
the regional level. CARB will then consider approval of the regional SIPs and individual SIP 
emissions reduction commitments prior to submitting the plans to U.S. EPA. As part of this 

23 14 CCR 15251(d); 17 CCR 60000–60008 
24 Section 21080.5 of CEQA 
25 14 CCR 15250 
26 17 CCR 60005(b) 
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effort, CARB has been closely coordinating with staff at each of the local air districts for which 
an attainment plan is required. 
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Chapter 2: Nonattainment Areas and Emissions Reduction Needs 

Federal Clean Air Act Requirements 

The federal Clean Air Act sets out requirements for adoption of air quality standards, as well as 
the required elements of SIPs, which must demonstrate how a nonattainment area will meet 
the standards by the required attainment deadline. SIPs must identify both the magnitude of 
reductions needed and the actions necessary to achieve those reductions. SIPs also include a 
demonstration that the area will make reasonable further progress towards attainment, is 
implementing reasonably available control technology on all major sources, has a program in 
place to address emissions from new stationary sources, and meets transportation conformity 
requirements. 

As shown in Figure 10, the work of developing and implementing a SIP is shared between 
CARB and local districts and CARB plays multiple roles in the SIP development and approval 
process. Under State law, CARB is responsible for controlling emissions from consumer 
products and mobile sources (except where federal law preempts CARB’s authority), 
developing fuel specifications, and coordinating SIP strategies with Bureau of Automotive 
Repair and DPR. Local air districts are primarily responsible for controlling emissions from 
stationary and area-wide sources (with the exception of consumer products) through rules and 
permitting programs. Finally, U.S. EPA has primary authority to control emissions from certain 
mobile sources, including sources all or partly under federal jurisdiction (such as interstate 
trucks, some farm and construction equipment, aircraft, marine vessels, and locomotives), 
which it shares in some cases with local districts and CARB. 

Figure 10 – Air Agency Roles and Responsibilities 

Decades of research programs and technical work conducted by CARB, air districts, U.S. EPA, 
academic institutions, other research organizations, and the private sector provide the 
scientific foundation for determining effective control approaches. Because of the critical role 
of State-regulated sources towards attainment, CARB staff continue to work closely with air 
districts in development of the overall Proposed 2022 State SIP strategy. As part of this effort, 
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air districts develop corresponding strategies for sources under their authority. These 
strategies are included in area-specific SIPs that are first considered at the local level. As the 
lead air quality agency for the State, CARB must then evaluate these SIPs to ensure they meet 
State law and federal Clean Air Act requirements. These SIPs are then considered by the 
Board, and if approved, submitted to U.S. EPA. 

Nonattainment Areas 

U.S. EPA is required to periodically review the latest health research to ensure that standards 
remain protective of public health. Based on research demonstrating adverse health effects at 
lower exposure levels, U.S. EPA has set a series of increasingly health protective air quality 
standards. This year, CARB will be considering SIPs to address the 70 ppb ozone standard. Of 
the nineteen areas designated as nonattainment in the State, ten areas in California are 
classified as Moderate and above for the 70 ppb ozone standard and need to develop a SIP. 
They include California’s large urban regions, as well as rural downwind areas. Ozone 
nonattainment areas are classified according to the severity of their air pollution problem; 
areas with higher pollution levels are given more time to meet the standard (i.e. attainment 
date), but are also subject to more stringent control requirements. The South Coast and San 
Joaquin Valley are the only two Extreme areas in the nation with an attainment deadline of 
2037. Table 2 shows the nonattainment areas, classifications, attainment years, and 2020 
design values.  
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Table 2 - Ozone Nonattainment Areas for 70 ppb 8-Hour Ozone Standard 

Nonattainment Area Classification Attainment Year 2020 Design Value (ppb) 
South Coast Air Basin Extreme 2037 114 

San Joaquin Valley Extreme 2037 93 

Western Mojave Desert Severe 2032 90 

Coachella Valley Severe 2032 88 

San Diego County Severe 2032 79 

Ventura County Serious 2026 7527 

Sacramento Metro Serious28 2026 86 

Eastern Kern County Serious28 2026 86 

Western Nevada County Serious 2026 7529 

Mariposa County Moderate30 2023 79 

Amador County Marginal 2020 69 

Butte County Marginal 2020 7031 

Calaveras County Marginal 2020 6932 

Imperial County Marginal 2020 78 

San Francisco Bay Area Marginal 2020 69 

E. San Luis Obispo
County

Marginal 2020 7033 

Sutter Buttes Marginal 2020 7034 

Tuolumne County Marginal 2020 7035 

Tuscan Buttes-Tehama Marginal 2020 7036 

In addition to showing progress towards the most recent air quality standards, nonattainment 
areas must also continue to show progress towards attainment of earlier standards they have 
not yet achieved, including the 8-hour ozone standard of 80 ppb (Extreme area attainment 
year of 2023), and the 8-hour ozone standard of 75 ppb (Extreme area attainment year of 
2031). The proposed measures in the Proposed 2022 State SIP Strategy will also serve as a 
down payment for anticipated future SIPs developed to meet more stringent ozone standards 
that U.S. EPA might establish in the coming years and providing emissions reductions for the 
next round of Regional Haze SIPs. The progressive tightening of federal ambient air quality 

27 Design value when excluding days impacted by wildfires, identified and submitted as Exceptional Events to 
U.S. EPA for approval 
28 Air District has indicated to staff of requesting to voluntarily bumping up to Severe with a 2032 attainment year 
29 Ibid. 
30 Pending final U.S. EPA action to reclassify (proposed reclassification published on April 13, 2022, 
https://www.govinfo.gov/content/pkg/FR-2022-04-13/pdf/2022-07513.pdf)  
31 Design value when excluding days impacted by wildfires, identified and submitted as Exceptional Events to U.S.
EPA for approval 
32 Ibid. 
33 Ibid. 
34 Ibid. 
35 Ibid. 
36 Ibid. 

https://www.govinfo.gov/content/pkg/FR-2022-04-13/pdf/2022-07513.pdf
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standards will require sustained emissions reductions strategies over coming decades and 
underscores the ongoing need for continuing transformation of California’s transportation 
sector to non-combustion sources of energy. 

Emission Reduction Needs 

As discussed in Chapter 1, the reductions that will continue to accrue from implementation of 
the existing mobile source control program will reduce NOx emissions in 2037 by over 
42 percent37 statewide from today’s levels. The key challenges driving the need for emissions 
reduction measures are meeting ozone standards in the South Coast and San Joaquin Valley. 
Further reductions will also be necessary to provide for attainment in other nonattainment 
areas including the Coachella Valley, Eastern Kern County, the Sacramento Metro area, 
Ventura County, and Western Mojave Desert. The potential emission reduction commitments 
have been identified and are included here in the Proposed 2022 State SIP Strategy. However, 
they will be proposed for consideration at the time each nonattainment area SIP is brought to 
the Board for consideration. 

South Coast Emission Reduction Needs 

Figure 11 illustrates the ozone air quality progress that has occurred in the South Coast over 
the past twenty years. In 2000, the entire South Coast region violated the 70 ppb ozone 
standard and the less stringent ozone standards of 75 and 80 ppb, with some communities 
experiencing 8-hour ozone levels over 120 ppb. Today, ozone concentrations have declined 
significantly. However, millions of people in South Coast still breathe unhealthy air, many of 
them living in the Inland Empire and Northern Los Angeles County. Further, there are 
communities that exceed not only the 70 ppb ozone standard, but the previous 75 and 80 ppb 
8-hour ozone standards as well. The measures in the Proposed 2022 State SIP Strategy
provide emissions reductions towards attaining all standards and will provide critical health
benefits for communities across the region.

Figure 11 - South Coast Ozone Progress 

37 Source: CARB 2022 CEPAM v1.01; represents the current baseline emissions with adopted CARB and district 
measures 
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CARB and the South Coast Air Quality Management District (AQMD) collaborated to 
determine the reductions needed to attain the 70 ppb ozone standard. Meeting the ozone 
standards continues to drive overall emission reduction needs in the South Coast, and 
substantial reductions beyond those being achieved with the current control program will be 
needed to meet the standard in 2037. While ROG reductions will provide near-term benefits in 
some portions of the South Coast, the 70 ppb ozone standard can only be met through 
significant NOx emissions reductions. The air quality modeling indicates NOx emissions will 
need to be at a level of 60 tpd, requiring a decline of approximately 124 tpd from baseline 
2037 levels, to provide for attainment in the remaining portions of the region that do not yet 
meet the standard. From today’s levels, reaching 60 tpd will require an approximately 
83 percent reduction by 2037. 

Achieving an 83 percent reduction in NOx emissions will require comprehensive and 
coordinated efforts to address emissions from both stationary and mobile sources through 
ongoing implementation of already adopted measures, as well as new actions. Actions at the 
federal, State, and local levels have resulted in significant reductions for both mobile and 
stationary source NOx emissions between 1990 and today. These efforts have been the driver 
for the substantial air quality progress that has occurred to date in the South Coast region. 
Looking forward, continued implementation of current controls will reduce mobile source NOx 
emissions a further 52 percent by 2037. 

San Joaquin Valley Emission Reduction Needs 

Ozone levels in the San Joaquin Valley have shown ongoing improvement over the last twenty 
years. While there was relatively modest progress in the early years, ozone levels over the last 
decade have decreased significantly in response to accelerated NOx emissions reductions, as 
shown in Figure 12. Since 2000, peak ozone concentrations have decreased drastically, and 
the number of days exceeding the standard has dropped significantly. Current control 
programs will continue the pace of NOx reductions from mobile sources, with a further 
65 percent reduction by 2037. 
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Figure 12 - San Joaquin Valley Ozone Progress 

Even with this substantial progress, additional reductions are needed in the San Joaquin Valley 
to address the significant challenges that remain, including to provide for attainment of the 
70 ppb ozone standard, and to accelerate attainment of other ozone and PM2.5 standards. 
Further, controls to reduce emissions emissions of ozone and PM2.5 precursors will also help 
to reduce diesel PM and minimize the detrimental health impacts of toxics in communities 
across the Valley.  

Remaining Nonattainment Areas – Reduction Needs 

CARB evaluated the need for emission reduction commitments for the remaining 
nonattainment areas for the 70 ppb ozone standard. Given the stringency of the 70 ppb ozone 
standard, preliminary air quality modeling has shown that five additional nonattainment areas 
outside the South Coast and San Joaquin Valley will require emissions reductions beyond 
those from current control programs. These nonattainment areas are the Coachella Valley, 
Eastern Kern County, Sacramento Metro, Ventura County, and Western Mojave Desert. In the 
Proposed 2022 State SIP Strategy, CARB is including potential commitments to achieve the 
emissions reductions necessary from State-regulated sources to provide for attainment of the 
70 ppb ozone standard in these areas. 

Coachella Valley 

The Coachella Valley nonattainment areas is the portion of Riverside County that lies in the 
Salton Sea Air Basin. The Coachella Valley is surrounded by large mountain ranges and have 
average daytime temperatures in the summer months of over 100 degrees. These conditions, 
coupled with transport of ozone and ozone precursors from the South Coast through the San 
Gorgonio Pass, along with local emissions, result in higher ozone levels. Although substantial 
reductions in emissions and ozone levels have occurred over the last twenty years, additional 
reductions are needed upwind in the South Coast, and could be supplemented with 
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reductions in the Coachella Valley, to address the challenge of attaining the 70 ppb ozone 
standard. 

Eastern Kern County 

Eastern Kern County is sparsely populated with a few small cities around the intersections of 
State roads and interstate highways, which limits ozone precursor emissions from sources in 
the nonattainment area. Eastern Kern County is within the Mojave Desert Air Basin and is 
primarily bordered by several mountain ranges that separate it from populated valleys and 
coastal areas with other nonattainment areas to the west (San Joaquin Valley), and south 
(South Coast). Passes through surrounding mountain ranges serve as “transport corridors” for 
ozone to Eastern Kern County. Eastern Kern County is influenced primarily by transport 
through the Tehachapi Pass corridor, which connects the San Joaquin Valley and the Mojave 
Desert Air Basin. Although substantial reductions in emissions and ozone levels have occurred 
over the last twenty years, additional reductions are needed in the areas upwind, and could be 
supplemented with reductions in Eastern Kern County, to address the challenges towards 
attaining the 70 ppb ozone standard. 

Sacramento Metro 

The Sacramento Federal Nonattainment Area, or Sacramento Metro, is comprised of all of 
Sacramento and Yolo Counties and includes portions of El Dorado, Placer, Solano, and Sutter 
Counties. The area includes mountainous terrain, agricultural land, lakes and rivers, as well as 
one of California’s larger urban areas. While winters in the valley are mild, summer generally 
brings hot weather to the valley floor, and mountain areas are considerably cooler in both 
summer and winter. Ozone levels in the region is affected by both local emissions and ozone 
precursor emissions transported from upwind areas. Although substantial reductions in 
emissions and ozone levels have occurred over the last twenty years, additional reductions are 
needed in upwind areas and in Sacramento Metro to address the challenge of attaining the 
70 ppb ozone standard. 

Ventura County 

Ventura County is located northwest of South Coast, south of Kern County, east of Santa 
Barbara County, and is bordered to the west by the Pacific Ocean. Ventura County has a 
combination of undeveloped and agricultural lands, as well as developed urban areas. Ozone 
in Ventura County is caused by both locally generated emissions and transport from the South 
Coast and other surrounding areas. Substantial reductions in emissions and ozone levels have 
occurred over the last twenty years, but additional reductions are needed upwind in the South 
Coast, and could be supplemented with reductions in Ventura County, to address the 
challenge of attaining the 70 ppb ozone standard. 

Western Mojave Desert 

The Western Mojave Desert is part of the Mojave Desert Air Basin which is shared between 
the Mojave Desert and Antelope Valley AQMDs. The Mojave Desert AQMD portion of the 
Western Mojave Desert includes the southwestern desert portion of San Bernardino County 
and the segment of eastern Riverside County known as the Palo Verde Valley. The Antelope 
Valley AQMD portion of the Western Mojave Desert includes the northeastern desert portion 
of Los Angeles County. The Mojave Desert AQMD portion is characterized by hot, dry 
summers and cool winters, with little precipitation. The Antelope Valley AQMD portion is 
characterized by a wide, arid valley with verly little precipitation and high summer 
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temperatures. The Western Mojave Desert serves as a growing bedroom community for the 
greater Los Angeles area, and the primary roadways carry a substantial amount of daily 
commute traffic from Western Mojave Desert into Los Angeles. Ozone and ozone precursors 
are often transported inland by the prevailing winds from the South Coast and to lesser extent 
from the San Joaquin Valley. While substantial reductions in emissions and ozone levels have 
occurred over the last twenty years, additional reductions are needed in upwind areas, and 
could be supplemented with reductions in the Western Mojave Desert, to address the 
significant challenge that remain, including to provide for attainment of the 70 ppb ozone 
standard.  
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Chapter 3: Public Process and Measure Suggestions 

CARB staff engaged in an open public process in developing the Proposed 2022 State SIP 
Strategy. Staff first invited public and stakeholder participation in July 2021 with a public 
webinar at which preliminary measures, and the expected direction of the Proposed 2022 
State SIP Strategy were presented. Subsequently, CARB staff met with community-based 
organizations for input on ways CARB could support community level emissions reductions as 
part of the Proposed 2022 State SIP Strategy. The community-based organizations provided 
measure suggestions which are reflected in this document and the prior releases. CARB staff 
published the 2022 State SIP Strategy: Draft Measures document on October 6, 2021 which 
included the new “Public Measure Suggestions” section based on the input from 
community-based organizations and members of the public. Staff then hosted a 2nd public 
webinar on October 19, 2021 discussing the Draft Measures document. The 2nd webinar 
presented a detailed discussion on the potential measures and allowed for the public and 
stakeholders to comment on every facet of each potential measure. After release of the Draft 
2022 State SIP Strategy in January 2022, CARB hosted a 3rd public webinar and a Board 
information update in February 2022 to discuss and obtain public feedback.  

As a result of outreach and engagement efforts to date, CARB has received the suggestions 
for the potential State measures listed below to be included in the Proposed 2022 State SIP 
Strategy. Many of the items below have also been included or discussed as a part of various 
Community Emissions Reduction Programs developed by selected communities, together with 
their air district partners, under CARB’s Assembly Bill 617 Community Air Protection Program. 
CARB explored the ways in which these concepts could be included as measures in the 
Proposed 2022 State SIP Strategy and welcomes feedback and additional suggestions from 
the public during the remainder of the Strategy development process. 

On-Road Heavy-Duty Vehicle Useful Life Regulation 

CARB has in place numerous regulations to control emissions from on-road heavy-duty 
vehicles and continues to pursue additional measures as described in this document. This 
suggestion would involve CARB developing a regulation, potentially paired with new 
incentives or legislative measures, to require on-road heavy-duty vehicles that have reached 
the end of their useful life as defined in Senate Bill 1, (Beall, Chapter 5, Statutes of 2017) as 
the earlier of 800,000 vehicles miles traveled or 18 years from the engine model year to retire, 
replace, retrofit, or repower the on-road heavy-duty vehicle or engine, and upgrade to 
zero-emission trucks. 

CARB staff has been investigating the feasibility and potential benefits of this suggested 
measure and have included in Chapter 5 of this document a proposed measure to similarly 
target the increase in the number of heavy-duty ZEVs and cleaner engines as soon as possible, 
and reduce emissions from fleets not affected by the Advanced Clean Fleets measure – see 
the Zero-Emission Trucks measure. 

Additional Incentive Programs - Zero-Emission Trucks 

Additional incentive programs are needed to send clear signals to the market and support 
new scrap and replace regulatory programs, specifically to help ensure that smaller trucking 
companies have more consistent access to zero-emission truck incentives. This measure would 

https://ww2.arb.ca.gov/sites/default/files/2021-10/2022_SSS_Draft_Measures.pdf
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involve CARB working to develop incentive programs which should include consideration of 
policies other jurisdictions have employed such as supporting local zero-emission zones and/or 
differentiated registration fees so that dirtier trucks pay more and zero-emission trucks have a 
consistent source of incentive funding.  

CARB staff has been investigating the feasibility and potential benefits of this suggested 
measure, and have included it as one potential element of the Zero-Emission Trucks measure 
in Chapter 5. 

Enhanced Transportation Choices 

The bulk of emissions from the vehicle fleet come from existing vehicles, meaning that 
measures that can give people choices not to use their personal vehicles, and instead to walk, 
bike, take public transit, or adopt other transportation modes, at least some of the time, can 
significantly reduce emissions. This suggested measure, or measures, would have CARB work 
with State and local transportation planning organizations, local governments, and 
communities to advance vehicle miles travelled (VMT) reductions via enhanced choice. 
Measures for consideration could include, but are not limited to, travel demand management 
programs, incentive programs that fund enhanced transportation planning, or zoning changes 
that encourage dense, walkable, infill development. 

CARB staff is continuing to explore this suggested measure and how it can meet the Clean Air 
Act requirements for SIP measure approvability, but at this time it is not included in the 
Proposed 2022 State SIP Strategy. That said, CARB is pursuing VMT reductions via other 
approaches through the Enhanced Regional Emission Analysis in State Implementation Plans 
measure, included in Chapter 5. Additionally, CARB is currently developing the 2022 Scoping 
Plan Update as well which will assess the progress towards achieving the 2030 target and lay 
out a path for achieving carbon neutrality no later than 2045. To meet these goals, the 
Scoping Plan will include VMT strategies that reduce petroleum use in vehicles.  

Indirect Source Rule – Suggested Control Measure or Regulation 

An indirect source can be any facility, building, structure, or installation, or combination 
thereof, which attracts or generates mobile source activity that results in emissions – these 
include warehouses, railyards, ports, airports, and mobile sources attracted to those 
warehouses, railyards, ports, and airports. Only a few air districts in California have indirect 
source rules to limit emissions of this nature on a facility basis. This measure could involve 
CARB writing a Suggested Control Measure which acts as a model rule to assist the air districts 
in the rule development process. In addition, CARB staff will explore opportunities to expand 
existing State law to provide partnership opportunities for CARB and air districts to work 
together to develop, adopt, and implement indirect source rules. 

CARB staff has been investigating the feasibility and potential benefits of this suggested 
measure, and have included it as one potential element of the Zero-Emission Trucks measure 
in Chapter 5. 

BACT/BARCT Determination 

This measure would involve CARB developing Best Available Control Technology (BACT) 
and/or Best Available Retrofit Control Technology (BARCT) determinations. New stationary 
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sources, sources that undergo significant modification, and relocated sources are subject to 
emissions control requirements depending on the jurisdiction in which they are located. A 
BACT or BARCT determination defines limits that would be enforced at the local level for a 
specific piece of equipment or process for a stationary source, such as commercial cooking, 
char broilers and deep-frying, wood burning devices, water treatment plants, autobody shops, 
metal recycling, storage tank leaks, and flaring. Once a BACT or BARCT determination is in 
place, local air districts could be required under applicable State and federal laws to 
implement the defined levels of control through local rules and regulations, thereby reducing 
emissions from the relevant sources. 

CARB staff is continuing to explore the BACT and BARCT Determination suggested measure 
and how it can meet the Clean Air Act requirements for SIP measure approvability, but at this 
time it is not included in the Proposed 2022 State SIP Strategy. That said, through 
implementation of AB 617, CARB is working closely with local air districts to identify existing 
BACT determinations and BACT guidelines across the State in order to better support 
Statewide consistency and collaboration.  

Additional Building Emission Standards 

Residential and commercial buildings in California are the source of about 66 tpd NOx38 
statewide due to natural gas combustion. Nearly 90 percent of building NOx emissions are 
due to space and water heating and the remaining 10 percent are due to cooking, clothes 
drying, and other miscellaneous end uses. At the regional level, approximately one-third of 
projected building related emissions in South Coast could be reduced by 2037 if zero-emission 
standards were implemented in 2030 for space and water heating. 

CARB could propose additional emissions standards for combustion sources used in buildings 
by working with air districts to set such standards and, with building and energy code agencies 
on standards for new construction, or by taking other actions (including potentially incentive 
programs) to accelerate the removal of fossil fuels from the building stock in both new and 
existing buildings. Such measures could potentially significantly accelerate the transition away 
from pollution associated with combustion in these sources while creating economic 
opportunities for building retrofits. Any such measures would be developed with careful 
consideration for community needs, and housing cost concerns, with full community 
engagement. 

CARB staff has been investigating the feasibility and potential benefits of this suggested 
measure and are including in the Zero Emission Standard for Space and Water Heaters 
measure the potential to include other end-uses.  

Pesticides Regulation 

Pesticides are used in commercial and agricultural operations across the State and are a 
source of ROG and other types of emissions. This measure would involve CARB working with 
the DPR to develop new regulations to further reduce ROG emissions from commercial and 

38 CARB’s Criteria Emission Inventory CEPAM: 2019 Version - Standard Emission Tool. 

https://ww2.arb.ca.gov/BACT-Tool
https://ww2.arb.ca.gov/our-work/programs/technology-clearinghouse/clearinghouse-tools/bact-guidelines-tool
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agricultural pesticides used in California through reformulation, reduced usage, and innovative 
technologies and practices. 

CARB staff coordinated with the DPR and a measure is included in Chapter 5 of the Proposed 
2022 State SIP Strategy. 

Enhanced Bureau of Automotive Repair Consumer Assistance Program 

The California Bureau of Automotive Repair (BAR) has in place a Consumer Assistance 
Program to offer eligible low-income consumers repair assistance and vehicle retirement 
options to help reduce emissions and improve air quality. The repair assistance program 
currently offers up to $1,200 for emissions-related repairs which correct problems contributing 
to a vehicle’s failure to pass a Smog Check inspection. The vehicle retirement option currently 
offers income-eligible consumers $1,500 to retire their vehicle. This measure would involve 
CARB working with BAR to enhance the Consumer Assistance Program by expanding the 
eligibility threshold and/or amounts of funding offered for consumers towards repair 
assistance and vehicle replacement options. 

CARB staff is continuing to explore this suggested measure and how it can meet the Clean Air 
Act requirements for SIP measure approvability, but at this time it is not included in the 
Proposed 2022 State SIP Strategy. That said, the proposed Advanced Clean Cars II regulation 
along with existing CARB regulations and current State incentive programs such as the Clean 
Cars 4 All achieve a significant amount of benefits this suggested measure would accomplish. 
Further, the Clean Cars 4 All Program is under development for statewide expansion and will 
continue to focus on supporting the lowest income and disadvantaged communities. 

Light-Duty Vehicle Fleet Regulation 

CARB has a suite of regulations in place to control emissions from light-duty vehicles, and 
continues to pursue new regulatory actions, in addition to incentives and other complementary 
programs that can help to accelerate emissions reductions. One such action that will be 
brought to CARB’s Board in the coming months is the Advanced Clean Cars II program, which 
will set manufacturer sales requirements and continue to drive introduction of ZEVs into the 
light-duty fleet. Even so, additional fleet average requirements could potentially support a 
faster rate of transition to zero-emissions, especially in public and private fleets which are 
particularly suited for electrification. This measure would involve CARB developing a 
regulation to implement fleet requirements for public and rental passenger vehicle fleets. This 
could take the form similar to the recently adopted Clean Miles Standard, which requires an 
increasing number of electric miles service for ride hailing platforms, or it could take the form 
of a more traditional fleet rule that mandates the purchase of ZEVs. 

CARB staff is continuing to explore this suggested measure, but at this time it is not included 
in the Proposed 2022 State SIP Strategy. That said, CARB staff anticipate that the proposed 
Advanced Clean Cars II regulation, along with existing CARB regulations and current State 
incentive programs, achieve a significant amount of benefits this suggested measure would 
accomplish.  

https://www.bar.ca.gov/consumer/consumer_assistance_program/
https://www.bar.ca.gov/consumer/consumer_assistance_program/


September 22, 2022 

32 

2022 State SIP Strategy 

Chapter 4: Proposed SIP Commitment 

Overview of Commitment 

SIPs may contain enforceable commitments to achieve the level of emissions necessary to 
meet federal air quality standards, as defined by the attainment demonstration. The Proposed 
2022 State SIP Strategy lists proposed new SIP measures and quantifies potential emissions 
reduction SIP commitments for seven areas of the State – the South Coast, San Joaquin Valley, 
Coachella Valley, Eastern Kern County, Sacramento Metro, Ventura County, and Western 
Mojave Desert – based on the measures identified and quantified to date. Adoption of the 
Proposed 2022 State SIP Strategy and the measure schedule by the Board will form the basis 
of the commitments for emissions reductions by the attainment deadlines for each region that 
will be proposed for Board consideration alongside the respective nonattainment area’s SIP. 
The commitments will consist of two components: 

1. A commitment to bring an item to the Board for defined new measures or take other
specified actions within CARB’s authority; and

2. A commitment to achieve aggregate emissions reductions by specific dates.

As part of each SIP needing emissions reductions from the State, the total aggregate 
emissions reductions and the obligation to make certain proposals to the CARB Board or take 
other actions within CARB’s authority specified in the Proposed 2022 State SIP Strategy would 
become enforceable upon approval by U.S. EPA. While the Proposed 2022 State SIP Strategy 
discusses a range of proposed measures and actions, those proposed measures and actions 
would still be subject to CARB’s formal approval process and would not be final until the 
Board formally takes action. 

Commitment to Act on Proposed Measures 

For each of the proposed SIP measures shown in Table 3 and Table 4, CARB staff proposes to 
commit to address each measure as described in this document. For each measure committed 
to, CARB staff would undertake the actions detailed for each measure. In the instance of 
Proposed Measures that involve the development of a rule under CARB’s regulatory authority, 
CARB would commit to bring a publicly noticed item before the Board that is either a 
proposed rule, or is a recommendation that the Board direct staff to not pursue a rule 
covering that subject matter at that time. This recommendation would be based on an 
explanation of why such a rule is unlikely to achieve the relevant emissions reductions in the 
relevant timeframe, and would include a demonstration that the overall aggregate 
commitment will be achieved despite that rule not being pursued. This public process and 
CARB hearing would provide additional opportunity for public and stakeholder input, as well 
as ongoing technology review, and assessments of costs and environmental impacts.  

The measures, as proposed by staff to the Board or adopted by the Board, may provide more 
or less than the initial emission reduction estimates. In addition, action by the Board may 
include any action within its discretion. 

Commitment to Achieve Emissions reductions 

The following sections describe the estimated emission reduction and potential commitments 
from the proposed SIP measures identified and quantified to date for the South Coast, the San 
Joaquin Valley, Coachella Valley, Eastern Kern County, Sacramento Metro, Ventura County, 
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and Western Mojave Desert. The SIPs for each nonattainment area are still under 
development, and the emissions reductions may change as each attainment demonstration is 
finalized. The aggregate commitment of emissions reductions from State sources to be 
proposed for Board consideration will be found in CARB’s staff report for the respective 
nonattainment area’s SIP.  

While the Proposed 2022 State SIP Strategy includes estimates of the emissions reductions 
from each of the individual new measures, CARB’s overall commitment is to achieve the total 
emissions reductions necessary from State-regulated sources to attain the federal air quality 
standards, reflecting the combined reductions from the existing control strategy and new 
measures. Therefore, if a particular measure does not get its expected emissions reductions, 
the State’s overall commitment to achieving the total aggregate emissions reductions still 
exists. If actual emission decreases occur that exceed the projections reflected in the current 
emission inventory and the Proposed 2022 State SIP Strategy, CARB will submit an updated 
emissions inventory to U.S. EPA as part of a SIP revision. The SIP revision would outline the 
changes that have occurred and provide appropriate tracking to demonstrate that aggregate 
emissions reductions sufficient for attainment are being achieved through enforceable 
emission reduction measures. CARB’s emission reduction commitments may be achieved 
through a combination of actions including but not limited to the implementation of control 
measures; the expenditure of local, State or federal incentive funds; or through other 
enforceable measures. In some cases, actions by federal and international agencies will be 
needed. In others, programmatic approaches must be developed and funding secured to 
achieve reductions through additional transition to cleaner technologies and systems in the 
relevant sectors. For such situations, the Clean Air Act includes a provision for approval under 
Section 182(e)(5) advanced technology provisions to allow this future flexibility for Extreme 
areas such as the South Coast needing additional reductions to meet the ozone standard. 
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Table 3 - Proposed Measures and Schedule 

Proposed Measure Agency Action 
Implementation 
Begins 

On-Road Heavy-Duty 

Advanced Clean Fleets Regulation CARB 2023 2024 

Zero-Emissions Trucks Measure CARB 2028 2030 

On-Road Light-Duty 

On-Road Motorcycle New Emissions Standards CARB 2022 2025 

Clean Miles Standard CARB 2021 2023 

Off-Road Equipment 

Tier 5 Off-Road Vehicles and Equipment CARB 2025 2029 

Amendments to the In-Use Off-Road Diesel-Fueled Fleets Regulation CARB 2022 2024 

Transport Refrigeration Unit Regulation Part 2 CARB 2026 2028 

Commercial Harbor Craft Amendments CARB 2022 2023 

Cargo Handling Equipment Amendments CARB 2025 2026 

Off-Road Zero-Emission Targeted Manufacturer Rule CARB 2027 2031 

Clean Off-Road Fleet Recognition Program CARB 2025 2027 

Spark-Ignition Marine Engine Standards CARB 2029 2031 

Other 

Consumer Products Standards CARB 2027 2028 

Zero-Emission Standard for Space and Water Heaters CARB 2025 2030 

Enhanced Regional Emission Analysis in State Implementation Plans39 CARB 2025 2023 

Pesticides: 1,3-Dichloropropene Health Risk Mitigation DPR40 2022 2024 

Primarily-Federally and Internationally Regulated Sources – CARB Measures 

In-Use Locomotive Regulation CARB 2023 2024 

Future Measures for Aviation Emissions reductions CARB 2027 2029 

Future Measures for Ocean-Going Vessel Emissions reductions CARB 2027 TBD 

Primarily-Federally and Internationally Regulated Sources – Federal Action Needed41 

On-Road Heavy-Duty Vehicle Low-NOx Engine Standards U.S. EPA 2022 2027 

On-Road Heavy-Duty Vehicle Zero-Emission Requirements U.S. EPA TBD TBD 

Off-Road Equipment Tier 5 Standard for Preempted Engines U.S. EPA TBD TBD 

Off-Road Equipment Zero-Emission Standards Where Feasible U.S. EPA TBD TBD 

More Stringent Aviation Engine Standards U.S. EPA/ICAO42 TBD TBD 

Cleaner Fuel and Visit Requirements for Aviation U.S. EPA TBD TBD 

Zero-Emission On-Ground Operation Requirements at Airports U.S. EPA TBD TBD 

Airport Aviation Emissions Cap U.S. EPA TBD TBD 

More Stringent National Locomotive Emission Standards U.S. EPA TBD TBD 

Zero-Emission Standards for Locomotives U.S. EPA TBD TBD 

Address Unlimited Locomotives Remanufacturing U.S. EPA TBD TBD 

More Stringent NOx and PM Standards for Ocean-Going Vessels U.S. EPA/IMO43 TBD TBD 

Cleaner Fuel and Vessel Requirements for Ocean-Going Vessels U.S. EPA TBD TBD 

39 Proposed CARB finalization 
40 California Department of Pesticide Regulation (DPR) 
41 Request U.S. EPA approval under the provisions of Section 182(e)(5) of the Clean Air Act 
42 International Civil Aviation Organization (ICAO) 
43 International Maritime Organization (IMO) 
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Table 4 – Proposed Measures and Schedule*

* Yellow star represents the year for which action is proposed; dark blue represents the beginning years of implementation.
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Statewide Emissions Reductions 

The proposed measures in the Proposed 2022 State SIP Strategy will provide emission 
reduction benefits throughout the State. Some of these benefits will come from current 
programs while the remainder of the benefits will come from new measures. Although the 
existing control program will provide mobile source emissions reductions necessary to meet 
the attainment needs of many areas of the State, the new measures in the Proposed 2022 
State SIP Strategy will provide further reductions to enhance air quality progress and achieve 
the 70 ppb ozone standard.  

Emissions reductions from Current Programs 

Table 5 provides the remaining mobile source emissions under CARB and district current 
programs for the State as a whole. Ongoing implementation of current control programs is 
projected to reduce mobile source NOx emissions statewide from today’s levels by 521 tpd in 
2037. Achieving the benefits projected from the current control program will continue to 
require significant efforts for implementation and enforcement and thus represents an 
important element of the overall strategy. 

Table 5 – Mobile Source Emissions under CARB and District Current Control Programs44

Although most of the 2016 State SIP Strategy measure commitments have been adopted, 
there is two (Advanced Clean Cars II, Zero-Emission Forklift) that the Board will be acting upon 
over the next year, and one that was recently adopted but is not yet accounted for in the 
baseline emissions inventory (Transport Refrigeration Unit Part 1). Table 6 below shows the 
timeline and anticipated Statewide emissions reductions for these three measures.  

Table 6 – Emissions Reductions from Remaining 2016 State SIP Strategy Measures 

44 Source: 2022 CEPAM v1.01; represents the current baseline emissions out to 100 nautical miles with adopted 
CARB and district measures 
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Emissions reductions from Proposed New Measures 

The new measures contained in the Proposed 2022 State SIP Strategy commitment reflect a 
combination of State actions, and petitions and advocacy for federal and/or international 
action. Table 7 shows expected emissions reductions from the new measures identified and 
quantified to date in the Proposed 2022 State SIP Strategy to be 205.6 tpd of NOx and 
40.9 tpd of ROG in 2037 Statewide. Even with the emissions reductions associated with 
ongoing implementation of the existing control program, these additional reductions from 
new measures are needed to provide for attainment of the 70 ppb ozone standard in certain 
areas of California.  
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Table 7 - Statewide Expected Emissions Reductions from Proposed New Measures45 
Proposed Measure 2037 NOx 

(tpd) 
2037 ROG 

(tpd) 
On-Road Heavy-Duty 
Advanced Clean Fleets Regulation 19.3 1.7 
Zero-Emissions Trucks Measure 14.3 1.3 
Total On-Road Heavy-Duty Reductions 33.6 3.1 
On-Road Light-Duty 
On-Road Motorcycle New Emissions Standards 2.3 5.8 
Clean Miles Standard <0.1 0.2 
Total On-Road Light-Duty Reductions 2.4 6.1 
Off-Road Equipment 
Tier 5 Off-Road Vehicles and Equipment 10.4 NYQ 
Amendments to the In-Use Off-Road Diesel-Fueled Fleets Regulation 4.0 0.3 
Transport Refrigeration Unit Regulation Part 2 15.2 2.0 
Commercial Harbor Craft Amendments 8.7 0.5 
Cargo Handling Equipment Amendments 0.7 0.5 
Off-Road Zero-Emission Targeted Manufacturer Rule NYQ NYQ 
Clean Off-Road Fleet Recognition Program NYQ NYQ 
Spark-Ignition Marine Engine Standards 2.1 4.2 
Total Off-Road Equipment Reductions 41.5 7.8 
Other 
Consumer Products Standards - 20.0 
Zero-Emission Standard for Space and Water Heaters 13.5 1.5 
Enhanced Regional Emission Analysis in State Implementation Plans NYQ NYQ 
Pesticides: 1,3-Dichloropropene Health Risk Mitigation - NYQ 
Total Other Reductions 13.5 21.5 
Primarily-Federally and Internationally Regulated Sources – CARB Measures 
In-Use Locomotive Regulation 63.2 2.5 
Future Measures for Aviation Emissions reductions NYQ NYQ 
Future Measures for Ocean-Going Vessel Emissions Reductions NYQ NYQ 
Total Primarily-Federally and Internationally Regulated Sources – CARB Measures 
Reductions 

63.2 2.5 

Primarily-Federally and Internationally Regulated Sources – Federal Action Needed46 
On-Road Heavy-Duty Vehicle Low-NOx Engine Standards 3.8 <0.1 
On-Road Heavy-Duty Vehicle Zero-Emission Requirements NYQ NYQ 
Off-Road Equipment Tier 5 Standard for Preempted Engines 1.5 NYQ 
Off-Road Equipment Zero-Emission Standards Where Feasible 2.2 NYQ 
More Stringent Aviation Engine Standards NYQ NYQ 
Cleaner Fuel and Visit Requirements for Aviation 10.2 NYQ 
Zero-Emission On-Ground Operation Requirements at Airports NYQ NYQ 
Airport Aviation Emissions Cap 9.1 NYQ 
More Stringent National Locomotive Emission Standards NYQ NYQ 
Zero-Emission Standards for Locomotives NYQ NYQ 
Address Unlimited Locomotives Remanufacturing NYQ NYQ 
More Stringent NOx and PM Standards for Ocean-Going Vessels 0.8 NYQ 
Cleaner Fuel and Vessel Requirements for Ocean-Going Vessels 23.6 NYQ 
Total Primarily-Federally and Internationally Regulated - Federal Action Needed 
Reductions 

51.5 <0.1 

Aggregate Emissions Reductions 205.6 40.9 

45 Numbers may not add up due to rounding 
46 Emissions reductions only for the South Coast; CARB to request U.S. EPA approval under the provisions of 
Section 182(e)(5) of the Clean Air Act 
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South Coast 

Air quality modeling indicates that total NOx emissions from all sources in the South Coast will 
need to decrease to approximately 60 tpd in 2037, representing an approximate 80 percent 
reduction from current levels. A significant fraction of the needed reductions will come from 
the existing control program, which is projected to reduce NOx emissions from all sources by 
approximately 47 percent by 2037, providing a significant down payment on the emissions 
reductions needed. 

In addition, as described above, a few measure commitments included in the 2016 State SIP 
Strategy have not yet been acted upon or were very recently adopted and are thus not yet in 
the baseline emissions inventory, as outlined in Table 8 below. Action will be taken on the 
remaining measures in the coming year.  

Table 8 – South Coast Emissions Reductions from Remaining 2016 State SIP Strategy 
Measures47

Collectively, emissions reductions from CARB’s current control program, reductions from the 
remaining 2016 State SIP Strategy measures, and reductions estimated from the measures 
identified and quantified to date at the time of release of the Draft 2022 State SIP Strategy 
were not enough to show attainment of the 70 ppb ozone standard in the South Coast. Since 
the release of the Draft, CARB and the South Coast AQMD have identified the additional 
measures and reductions needed, such that this proposal now includes all measures and 
commitments needed from State sources to support attainment in the South Coast. Table 9 
and Figure 13 summarize the reductions from the identified and quantified measures. That 
said, the SIP is still under development and the emissions reductions may change as the 
attainment demonstration is finalized. The aggregate commitment of emissions reductions 
from State sources to be proposed for Board consideration will be found in CARB’s staff 
report for the South Coast AQMD 2022 Air Quality Management Plan (AQMP). 

47 Numbers may not add up due to rounding 
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Table 9 - South Coast NOx Emissions Reductions from CARB Programs48 

 Figure 13 - 2037 South Coast NOx Emissions with Measures and Federal Actions49 
(emissions out to 100 nautical miles)  

48 Numbers may not add up due to rounding; Current Control Program represents the current baseline 
emissions out to 100 nautical miles with adopted CARB and district measures (Source 2022 CEPAM v1.01) 
49 Source: 2022 CEPAM v1.01 out to 100 nautical miles; left column represents the current baseline emissions 
with adopted CARB and district measures; center column includes proposed CARB measures quantified to date 
and South Coast AQMD Draft 2022 AQMP quantified control measures; right column further includes federal 
actions quantified to date.  
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Table 10 - South Coast Expected Emissions Reductions from the 2022 State SIP Strategy50 
Proposed Measure 2037 NOx (tpd) 2037 ROG (tpd) 

On-Road Heavy-Duty 

Advanced Clean Fleets Regulation 6.6 0.5 

Zero-Emissions Trucks Measure 4.1 0.4 

Total On-Road Heavy-Duty Reductions 10.7 0.9 

On-Road Light-Duty 

On-Road Motorcycle New Emissions Standards 0.8 2.1 

Clean Miles Standard <0.1 <0.1 

Total On-Road Light-Duty Reductions 0.8 2.1 

Off-Road Equipment  

Tier 5 Off-Road Vehicles and Equipment 2.7 NYQ 

Amendments to the In-Use Off-Road Diesel-Fueled Fleets Regulation 1.0 0.1 

Transport Refrigeration Unit Regulation Part 2 5.0 0.7 

Commercial Harbor Craft Amendments 2.6 0.2 

Cargo Handling Equipment Amendments 0.6 0.4 

Off-Road Zero-Emission Targeted Manufacturer Rule NYQ NYQ 

Clean Off-Road Fleet Recognition Program NYQ NYQ 

Spark-Ignition Marine Engine Standards 0.3 0.7 

Total Off-Road Equipment Reductions 12.2 2.0 

Other 

Consumer Products Standards - 8 

Zero-Emission Standard for Space and Water Heaters51 3.2 0.5 

Enhanced Regional Emission Analysis in State Implementation Plans NYQ NYQ 

Pesticides: 1,3-Dichloropropene Health Risk Mitigation - NYQ 

Total Other Reductions 3.2 8.5 

Primarily-Federally and Internationally Regulated Sources – CARB Measures 

In-Use Locomotive Regulation 10.9 0.4 

Future Measures for Aviation Emission Reductions NYQ NYQ 

Future Measures for Ocean-Going Vessel Emissions Reductions NYQ NYQ 

Total Primarily-Federally and Internationally Regulated Sources – CARB Measures Reductions 10.9 0.4 

Primarily-Federally and Internationally Regulated Sources – Federal Action Needed52 

On-Road Heavy-Duty Vehicle Low-NOx Engine Standards 3.8 <0.1 

On-Road Heavy-Duty Vehicle Zero-Emission Requirements NYQ NYQ 

Off-Road Equipment Tier 5 Standard for Preempted Engines 1.6 NYQ 

Off-Road Equipment Zero-Emission Standards Where Feasible 2.2 NYQ 

More Stringent Aviation Engine Standards NYQ NYQ 

Cleaner Fuel and Visit Requirements for Aviation 10.2 NYQ 

Zero-Emission On-Ground Operation Requirements at Airports NYQ NYQ 

Airport Aviation Emissions Cap 9.2 NYQ 

More Stringent National Locomotive Emission Standards NYQ NYQ 

Zero-Emission Standards for Locomotives NYQ NYQ 

Address Unlimited Locomotives Remanufacturing NYQ NYQ 

More Stringent NOx and PM Standards for Ocean-Going Vessels 0.8 NYQ 

Cleaner Fuel and Vessel Requirements for Ocean-Going Vessels 23.7 NYQ 

Total Primarily-Federally and Internationally Regulated -Federal Action Needed Reductions 51.5 <0.1 

Aggregate Emissions Reductions 89.3 13.9 

50 Numbers may not add up due to rounding 
51 Reductions may be achieved through CARB and/or complementary South Coast AQMD control measures for 
this sector. 
52 Request U.S. EPA approval under the provisions of Section 182(e)(5) of the Clean Air Act 
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San Joaquin Valley 

Air quality modeling indicates that total NOx emissions from all sources in the San Joaquin 
Valley will need to decrease to approximately 60 tpd in 2037, representing an approximate 
73 percent reduction from current levels. A significant fraction of the needed reductions will 
come from the existing control program. In addition, as described above, a few measure 
commitments included in the 2016 State SIP Strategy have not yet been acted upon or were 
very recently adopted and are thus not yet in the baseline emissions inventory, as outlined in 
Table 11 below. Action will be taken on the remaining measures in the coming year. 

Table 11 - San Joaquin Valley Emissions Reductions from Remaining 2016 State SIP 
Strategy Measures53 

Table 12 shows that collectively, emissions reductions from CARB’s current control program, 
reductions from the remaining 2016 State SIP Strategy measures, and emissions reductions from 
the measures in the Proposed 2022 State SIP Strategy provide the emissions reductions needed 
from State sources to support attainment of the 70 ppb ozone standard in the San Joaquin 
Valley. The proposed measures in Table 13 reflect CARB commitments for State actions and the 
estimated emissions reductions for the San Joaquin Valley. Additional emissions reductions and 
controls remain critical in the Valley to accelerate attainment of other federal ozone and PM2.5 
standards, and to support reductions of DPM and other toxic air contaminants in communities 
across the Valley. That said, the SIP is still under development and the emissions reductions may 
change as the attainment demonstration is finalized. The aggregate commitment of emissions 
reductions from State sources in the San Joaquin Valley to be proposed for Board consideration 
will be found in CARB’s staff report for the San Joaquin Valley South 70 ppb 8-hour ozone SIP. 

53 Numbers may not add up due to rounding 
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Table 12 - San Joaquin Valley NOx Emissions Reductions from CARB Programs54 

Table 13 - San Joaquin Valley Expected Emissions Reductions from the 2022 State SIP 
Strategy55  

54 Numbers may not add up due to rounding; Current Control Program represents the current baseline 
emissions with adopted CARB and district measures (Source 2019 CEPAM v1.04) 
55 Numbers may not add up due to rounding 
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Coachella Valley 

Air quality modeling indicates that NOx emissions reductions are needed in the South Coast Air 
Basin and within the Coachella Valley by 2037 in order to provide for attainment. A significant 
fraction of the needed reductions will come from the existing control program. In addition, as 
described above, a few measure commitments included in the 2016 State SIP Strategy have not 
yet been acted upon or were very recently adopted and are thus not yet in the baseline 
emissions inventory, as outlined in Table 14 below. Action will be taken on the remaining 
measures in the coming year. 

Table 14 – Coachella Valley Emissions Reductions from Remaining 2016 State SIP Strategy 
Measures56

Table 15 shows that collectively, emissions reductions from CARB’s current control program, 
reductions from the remaining 2016 State SIP Strategy measures, and emissions reductions from 
the measures in the Proposed 2022 State SIP Strategy provide the emissions reductions needed 
from State sources to support attainment of the 70 ppb ozone standard in the Coachella Valley. 
The proposed measures in Table 16 reflect CARB commitments for State actions and the 
expected emissions reductions for the Coachella Valley. That said, the SIP is still under 
development and the emissions reductions may change as the attainment demonstration is 
finalized. The aggregate commitment of emissions reductions from State sources in the 
Coachella Valley to be proposed for Board consideration will be found in CARB’s staff report for 
the South Coast AQMD 2022 AQMP. 

Table 15 – Coachella Valley NOx Emissions Reductions from CARB Programs57

56 Numbers may not add up due to rounding 
57 Numbers may not add up due to rounding; Current Control Program represents the current baseline 
emissions with adopted CARB and district measures (Source 2022 CEPAM v1.01) 
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Table 16 – Coachella Valley Expected Emissions Reductions from the 2022 State SIP 
Strategy58 

58 Numbers may not add due to rounding 
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Eastern Kern County 

Air quality modeling indicates that NOx emissions reductions are needed in areas upwind and 
within Eastern Kern County by 2032 in order to provide for attainment. A significant fraction of 
the needed reductions will come from the existing control program. In addition, as described 
above, a few measure commitments included in the 2016 State SIP Strategy have not yet been 
acted upon or were very recently adopted and are thus not yet in the baseline emissions 
inventory, as outlined in Table 17 below. Action will be taken on the remaining measures in the 
coming year.  

Table 17 – Eastern Kern County Emissions Reductions from Remaining 2016 State SIP 
Strategy Measures 

Table 18 shows the emissions reductions from CARB’s current control program, reductions from 
the remaining 2016 State SIP Strategy measures, and emissions reductions from the measures in 
the Proposed 2022 State SIP Strategy, which, when paired with emissions reductions in upwind 
and surrounding areas, will provide the emissions reductions needed from State sources to 
support attainment of the 70 ppb ozone standard in Eastern Kern County. The proposed 
measures in Table 19 reflect CARB commitments for State actions and the expected emissions 
reductions for Eastern Kern County. That said, the SIP is still under development, and the 
emissions reductions may change as the attainment demonstration is finalized. The aggregate 
commitment of emissions reductions from State sources in Eastern Kern County to be proposed 
for Board consideration will be found in CARB’s staff report for the Eastern Kern County 70 ppb 
8-hour ozone SIP.

Table 18 – Eastern Kern County NOx Emissions Reductions from CARB Programs59 

59 Numbers may not add up due to rounding; Current Control Program represents the current baseline 

emissions with adopted CARB and district measures (Source 2019 CEPAM v1.04) 
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Table 19 – Eastern Kern County Expected Emissions Reductions from the 2022 State SIP 
Strategy60

60 Numbers may not add due to rounding 
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Sacramento Metro 

Air quality modeling indicates that NOx emissions reductions are needed in the Sacramento 
Metro nonattainment area by 2032 in order to provide for attainment. A significant fraction of 
the needed reductions will come from the existing control program. In addition, as described 
above, a few measure commitments included in the 2016 State SIP Strategy have not yet been 
acted upon or were very recently adopted and are thus not yet in the baseline emissions 
inventory, as outlined in Table 20 below. Action will be taken on the remaining measures in the 
coming year. 

Table 20 – Sacramento Metro Emissions Reductions from Remaining 2016 State SIP 
Strategy Measures61

Table 21 shows the emissions reductions from CARB’s current control program, reductions from 
the remaining 2016 State SIP Strategy measures, and emissions reductions from the measures in 
the Proposed 2022 State SIP Strategy, which will provide the emissions reductions needed from 
State sources to support attainment of the 70 ppb ozone standard in Sacramento Metro. The 
proposed measures in Table 22 reflect CARB commitments for State actions and the expected 
emissions reductions for the Sacramento Metro area. That said, the SIP is still under 
development and the emissions reductions may change as the attainment demonstration is 
finalized. The aggregate commitment of emissions reductions from State sources in Sacramento 
Metro to be proposed for Board consideration will be found in CARB’s staff report for the 
Sacramento Metro 70 ppb 8-hour ozone SIP. 

Table 21 – Sacramento Metro NOx Emissions Reductions from CARB Programs62

61 Numbers may not add due to rounding 
62 Numbers may not add up due to rounding; Current Control Program represents the current baseline 
emissions with adopted CARB and district measures (Source 2019 CEPAM v1.04) 
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Table 22 – Sacramento Metro Expected Emissions Reductions from the 2022 State SIP 
Strategy63 

63 Numbers may not add due to rounding 
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Western Mojave Desert 

Air quality modeling indicates that NOx emissions reductions are needed within Western Mojave 
Desert by 2032 to provide for attainment. A significant fraction of the needed reductions will 
come from the existing control program. In addition, as described above, a few measure 
commitments included in the 2016 State SIP Strategy have not yet been acted upon or were 
very recently adopted and are thus not yet in the baseline emissions inventory, as outlined in 
Table 23 below. Action will be taken on the remaining measures in the coming year. 

Table 23 – Western Mojave Desert Emissions Reductions from Remaining 2016 State SIP 
Strategy Measures64 

Table 24 shows the emissions reductions from CARB’s current control program, reductions from 
the remaining 2016 State SIP Strategy measures, and emissions reductions from the measures 
identified and quantified in the Proposed 2022 State SIP Strategy will provide the emissions 
reductions needed from State sources to support attainment of the 70 ppb ozone standard in 
Western Mojave Desert. The proposed measures in Table 25 reflect CARB commitments for 
State actions and the expected emissions reductions for the Western Mojave Desert. That said, 
the SIP is still under development and the emissions reductions may change as the attainment 
demonstration is finalized. The aggregate commitment of emissions reductions from State 
sources in the Western Mojave Desert to be proposed for Board consideration will be found in 
CARB’s staff report for the Western Mojave Desert 70 ppb 8-hour ozone SIP. 

Table 24 – Western Mojave Desert NOx Emissions Reductions from CARB Programs65

64 Numbers may not add due to rounding 
65 Numbers may not add up due to rounding; Current Control Program represents the current baseline 
emissions with adopted CARB and district measures (Source 2022 CEPAM v1.01) 
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Table 25 – Western Mojave Desert Expected Emissions Reductions from the 2022 State SIP 
Strategy66

66 Numbers may not add due to rounding 
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Ventura County 

Air quality modeling indicates that NOx emissions reductions are needed within Ventura County 
by 2026 in order to provide for attainment. A significant fraction of the needed reductions will 
come from the existing control program. In addition, as described above, a few measure 
commitments included in the 2016 State SIP Strategy have not yet been acted upon or were 
very recently adopted and are thus not yet in the baseline emissions inventory, as outlined in 
Table 26 below. Action will be taken on the remaining measures in the coming year. 

Table 26 – Ventura County Emissions Reductions from Remaining 2016 State SIP Strategy 
Measures

Table 27 shows the emissions reductions from CARB’s current control program, reductions from 
the remaining 2016 State SIP Strategy measures, and emissions reductions from the measures in 
the Proposed 2022 State SIP Strategy, which will provide the emissions reductions needed from 
State sources to support attainment of the 70 ppb ozone standard in Ventura County. The 
proposed measures in Table 28 reflect CARB commitments for State actions and the expected 
emissions reductions for Ventura County. That said, the SIP is still under development and the 
emissions reductions may change as the attainment demonstration is finalized. The aggregate 
commitment of emissions reductions from State sources in Ventura County to be proposed for 
Board consideration will be found in CARB’s staff report for the Ventura County 70 ppb 8-hour 
ozone SIP. 

Table 27 – Ventura County NOx Emissions Reductions from CARB Programs67 

67 Numbers may not add up due to rounding; Current Control Program represents the current baseline emissions 

out to 100 nautical miles with adopted CARB and district measures (Source 2022 CEPAM v1.01) 
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Table 28 – Ventura County Expected Emissions Reductions from the 2022 State SIP 
Strategy68 

68 Numbers may not add due to rounding 
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Commitment to Emissions Reduction from On-Road Mobile Sources 

As a part of the aggregate emission reduction commitment for each nonattainment area, CARB 
staff will propose to commit to emissions reductions specifically from on-road mobile sources 
(Table 29). CARB will continue to have an aggregate emission reduction commitment which is a 
sum of emissions reductions from on- and off road mobile sources, consumer products, and 
other State-regulated sources as outlined in Chapter 4 of the 2022 State SIP Strategy. The 
on-road mobile source commitment will provide the enforceability needed to support the use of 
motor vehicle emissions budgets that factor in reductions from the on-road mobile source 
measures in the 2022 State SIP Strategy – these budgets will be set by CARB and included in the 
70 ppb 8-hour ozone attainment plans for nonattainment areas across the State for 
transportation conformity purposes. The on-road mobile source commitment will be a subset of 
emissions reductions from the aggregate emission reduction commitment and will not be 
additive to the aggregate emission reduction commitment. As the SIPs for each nonattainment 
area are still under development, the emissions reductions may change as each attainment 
demonstration is finalized. The aggregate commitment of emissions reductions from State 
sources, including the subset from on-road mobile sources, to be proposed for Board 
consideration will be found in CARB’s staff report for the respective nonattainment area’s SIP.   

Table 29 – Emissions Reductions from On-Road Mobile Source Measures in the 2022 State 
SIP Strategy
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Chapter 5: State SIP Measures 

Proposed Measures: On-Road Medium- and Heavy-Duty Vehicles 

Description of Source Category 

Medium- and heavy-duty vehicles are defined as vehicles with a GVWR over 8,500 pounds and 
include heavier pick-up trucks and walk-in vans, as well as a wide range of vocational and 
drayage trucks (big-rig trucks) and buses. These vehicles are one of the fastest growing 
transportation sectors in the United States, responsible for about 32 percent of total Statewide 
NOx emissions, and are a significant source of Statewide diesel PM and GHG emissions. CARB 
has numerous programs already in place to control emissions from medium- and heavy-duty 
vehicles including the Truck and Bus Regulation, Heavy-Duty Omnibus, Advanced Clean Trucks, 
as well as incentive programs such as the widely successful Carl Moyer Program. In addition, 
CARB recently adopted the Heavy-Duty Inspection and Maintenance regulation, a 2016 State 
SIP Strategy measure. Most of the NOx emissions from heavy-duty engines come from 
diesel-cycle engines, especially in the higher weight classes (Figure 14). Gasoline and natural gas 
otto-cycle spark-ignited engines are also used in heavy-duty trucks, to a lesser extent, and 
primarily in the lower weight classification vehicles. 
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Figure 14 - On-Road Medium- and Heavy-Duty Vehicles: Statewide Baseline Emissions 
Inventory with Current Control Program69 

69 Source: CARB 2022 CEPAM v1.01; represents the current baseline emissions with adopted CARB and district 
measures.  
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Advanced Clean Fleets Regulation 

Overview 

CARB is developing measures to accelerate ZEV adoption in the medium- and heavy-duty 
sectors by setting zero-emission requirements for fleets. The proposed Advanced Clean Fleets 
regulation will focus on strategies to ensure that the cleanest vehicles are deployed by 
government, business, and other entities in California to meet their transportation needs. This 
effort is part of a comprehensive strategy to achieve a ZEV truck and bus fleet by 2045 
everywhere feasible, and significantly earlier for certain well-suited market segments such as last 
mile delivery, drayage, and government fleets. 

Background/Regulatory History 

• NOx emissions from medium- and heavy-duty trucks are currently the largest category of
mobile source emissions and will remain a major portion in the future.

• Freight trucking activity occurs at seaports, warehouses, railyards, and other major freight
hubs throughout California. Nearby communities are disproportionately burdened by the
cumulative health impacts from these facilities.

• In June 2020, CARB adopted the Advanced Clean Trucks regulation (ACT), a first of its
kind regulation requiring medium- and heavy-duty manufacturers to produce ZEVs as an
increasing portion of their sales beginning in 2024. This regulation is expected to result in
roughly 100,000 ZEVs by 2030 and nearly 300,000 ZEVs by 2035.

• With the adoption of the ACT regulation, CARB Resolution 20-19 directs staff to return to
the Board with a zero-emission fleet rule and sets the following targets for transitioning
sectors to ZEVs:

o 100 percent zero-emission drayage, last mile delivery, and government fleets by
2035;

o 100 percent zero-emission refuse trucks and local buses by 2040;
o 100 percent zero-emission-capable vehicles in utility fleets by 2040; and
o 100 percent zero-emission everywhere else, where feasible, by 2045.

• In September 2020, the Governor signed Executive Order N-79-20 which directs CARB to
adopt regulations to transition the State’s transportation fleet to ZEVs. This includes
transitioning the State’s drayage fleet to ZEVs by 2035 and transitioning the State’s truck
and bus fleet to ZEVs by 2045 where feasible.

Proposed Action 

For this measure, CARB would phase in ZEV requirements for different fleets as follows: 

State and Local Government fleets: 

• State and local government fleets including cities, counties, special districts, and other
municipalities would be required to add only ZEVs to their fleets starting at 50 percent of
new additions in 2024 and 100 percent starting in 2027. Public fleets that are based in
designated low population counties would begin with 100 percent ZEV additions starting
in 2027.

https://ww2.arb.ca.gov/our-work/programs/advanced-clean-fleets
https://ww2.arb.ca.gov/our-work/programs/advanced-clean-trucks
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2019/act2019/finalres20-19.pdf
https://www.gov.ca.gov/wp-content/uploads/2020/09/9.23.20-EO-N-79-20-Climate.pdf
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Drayage trucks:  

• All drayage trucks would need to be reported in the CARB reporting system if they
transport containers or bulk goods to and from California’s intermodal seaports and
railyards.

• Legacy trucks that are reported prior to 2024 would be able to remain in service until the
model year of the engine exceeds 13 years or 800,000 miles with a maximum of 18 years
from the truck engines certification date.

• Beginning January 1, 2024, any truck added to drayage service would need to be a ZEV.
• All drayage trucks entering seaports and intermodal railyards would be required to be

zero-emission by 2035.

High priority and federal fleets: 

• Affected fleets include any business or entity with an annual revenue greater than
$50 million, fleets and brokers who own, direct, or operate more than 50 trucks under
common ownership and control.

• High priority and federal fleets would be required to report all vehicles that operate in
California starting 2024.

• Affected fleet owners would have to meet one of two compliance options:
o First, starting in 2024, all additions to the fleet would be ZEVs and existing trucks

would be upgraded to ZEVs when the model year of the engine exceeds 13 years
or 800,000 miles with a maximum of 18 years from the truck engines certification
date.

o Second, affected fleets could use a more flexible alternative compliance option to
meet zero-emission fleet milestones as a percentage of the fleet. This option would
provide fleet owners the flexibility to manage their fleet consistent with their
normal vehicle purchase patterns provided they continue to meet the ZEV fleet
milestones. The fleet milestones are phased-in based on ZEV suitability by vehicle
body type as follows:
 Vans, box trucks, light-duty package delivery vehicles, and buses would start

at 10 percent of the fleet being zero -emission in 2025 and 100 percent
zero-emission by 2035.

 Work trucks, day cab tractors, and motor coaches would start at 10 percent
of the fleet being zero-emission in 2027 and 100 percent zero-emission by
2039.

 Sleeper cab tractors and other specialty vehicles would start at 10 percent of
the fleet being zero-emission in 2030 and 100 percent zero-emission by
2042.

100 percent ZEV Sales 

• 100 percent of medium- and heavy-duty vehicle sales in California would be
zero-emissions starting in 2040.
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In addition to the development process for the Proposed 2022 State SIP Strategy, the measure 
as proposed by staff or adopted by the Board will be subject to an independent full public 
process. 

Estimated Emissions Reductions 

The estimated emission benefits associated with the proposed Advanced Clean Fleets regulation 
are calculated with CARB’s motor vehicle emissions inventory model, EMFAC2017. Staff 
assessed the impacts of the proposed Advanced Clean Fleets regulation on affected fleets. This 
calculation considers medium and heavy-duty trucks and buses with gross vehicle weight rating 
(GVWR) greater than 8,500 pounds (Class 2b - 8). Emissions reductions are calculated relative to 
the business-as-usual scenario. Table 30 shows the estimated emissions benefits for this 
measure.  

Table 30 - Advanced Clean Fleets Estimated Emissions Reductions

Timing 

Proposed CARB Board hearing:  2023 
Proposed implementation schedule: 2024-2045 

Proposed SIP Commitment 

CARB staff proposes to commit to undertake investigation of a rule designed to achieve the 
NOx emissions reductions shown in The estimated emission benefits associated with the 
proposed Advanced Clean Fleets regulation are calculated with CARB’s motor vehicle emissions 
inventory model, EMFAC2017. Staff assessed the impacts of the proposed Advanced Clean 
Fleets regulation on affected fleets. This calculation considers medium and heavy-duty trucks 
and buses with gross vehicle weight rating (GVWR) greater than 8,500 pounds (Class 2b - 8). 
Emissions reductions are calculated relative to the business-as-usual scenario. Table 30 shows 
the estimated emissions benefits for this measure.  

Table 30 for the relevant nonattainment areas in the relevant years. Staff proposes to commit to 
bring a publicly noticed item before the Board by 2023 that is either a proposed rule, or is a 
recommendation that the Board direct staff to not to pursue a rule based on an explanation of 
why such a rule is unlikely to achieve the relevant emissions reductions in the relevant timeframe, 
and would include a demonstration that the overall aggregate commitment will be achieved 
despite that rule not being pursued.  If CARB staff brings a proposed rule to the Board, and the 
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Board adopts it, that rule may provide more or less emissions reductions than the amount 
shown. 
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Zero Emissions Trucks Measure 

Overview 

This measure would seek to accelerate the number of zero-emissions (ZE) trucks beyond existing 
measures (including the proposed Advanced Clean Fleets regulation). This strategy is a 
modification of the publicly suggested On-Road Heavy-Duty Vehicle Useful Life Regulation. The 
already adopted ACT regulation will result in almost 420,000 ZE trucks on the road by 2037, and 
the proposed Advanced Clean Fleets (ACF) regulation would increase the number of ZE trucks 
by another 220,000 to a total of 640,000. However, in 2037, even after the implementation of 
the ACT and ACF regulations, about 480,000 heavy-duty combustion powered trucks will still be 
on the road. In this modified approach, staff would seek to upgrade these remaining heavy-duty 
combustion trucks to new or used ZE trucks rather than to trucks with cleaner combustion 
engines. For this measure, staff would implement regulatory strategies to achieve the goal of 
transitioning the remainder of the heavy-duty combustion fleet to ZE trucks.  

Options: 

A. With new authority to use market signal tools such as differentiated registration fees,
restrictions and fees for combustion trucks entering low and ZE zones, and/or indirect
source rules (ISR) would allow for a smoother and more equitable path to get to a
100 percent ZEs California fleet. This combination of policies would help ensure that we
are moving as quickly as possible to a ZE trucking future, everywhere feasible.
Or

B. Require combustion (methane and diesel) scrap and ZE replacement for truck fleets of all
sizes when combustion trucks reach their useful lives.

This measure would potentially be heard by the Board in 2028 and would be a significant step in 
the comprehensive strategy to achieve zero-emissions medium- and heavy-duty vehicles 
everywhere feasible by 2045.  

Background/Regulatory History 

• NOx emissions from trucks are currently the largest category of on-road mobile source
emissions and will remain a major portion of pollution in the future absent acceleration of
fleets to ZE technology.

• Freight trucking activity occurs at seaports, warehouses, railyards, and other major freight
hubs throughout California. Nearby communities are disproportionately burdened by the
cumulative health impacts from these facilities.

• In June 2020, the Board adopted the ACT regulation, a first-of-its-kind regulation
requiring medium- and heavy-duty manufacturers to produce ZEV as an increasing portion
of their sales beginning in 2024. This regulation is expected to result in roughly
100,000 ZEVs by 2030 and nearly 300,000 ZEVs by 2035 operating in California.

• With the adoption of the ACT regulation, Resolution 20-19 directs staff to return to the
Board with a ZE fleet rule and sets the following targets for transitioning sectors to ZEVs:

o 100 percent ZE drayage, last mile delivery, and government fleets by 2035;
o 100 percent ZE refuse trucks and local buses by 2040;
o 100 percent ZE-capable vehicles in utility fleets by 2040; and
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o 100 percent ZE everywhere else, where feasible, by 2045.
• In September 2020, the Governor signed Executive Order N-79-20 which directs CARB to

adopt regulations to transition the state’s transportation fleet to ZEVs. This includes
transitioning the state’s drayage fleet to ZEVs by 2035 and transitioning the State’s truck
and bus fleet to ZEVs by 2045 where feasible.

• Staff are developing the ACF regulation which targets drayage, public, and other high
priority fleets with 50 or more trucks or entities with trucks and $50 million in annual
revenues. If adopted as proposed in 2022, the number of medium- and heavy-duty ZEV
will be about 1.2 million by 2045 operating in California.

• The public suggested a measure to turn over in-use heavy-duty vehicles at the end of
their useful life to ZE trucks or newer combustion engines in the secondary market. The
staff proposed measure would phase-in used ZEVs in the secondary market and would
not include upgrades to trucks with combustion engines (given the deterioration of
combustion engine control systems over time).

• Even after the implementation of ACT and ACF, about 480,000 heavy-duty combustion
trucks will still be on California’s roads in 2037 and 400,000 would remain by 2045.

• The proposed new measure would go beyond proposed ACF requirements to further
increase the number of ZEVs with the goal of achieving a full ZEV fleet by 2045
everywhere feasible.

• The experience of developing, implementing, and enforcing the 2008 Truck and Bus
regulation highlights the challenges of using a regulatory mechanism to require
widespread fleet turnover. Such an approach has economic consequences and takes a
great deal of time to phase-in (Truck and Bus took 15+ years to full implementation).

• The new measure would seek to expand the ZEV market in a manner that is economically
feasible for more than 100,000 fleets where some cannot afford to purchase new trucks
and will not be able to operate without access to retail ZEV infrastructure, especially for
long-haul and inter-state vehicles.

• An approach using new authorities could minimize administrative burden for fleet owners
and CARB. New tools such as differentiated registration fees would create market
mechanisms that can be leveraged to tip the scales to encourage those who have
operations that are suitable for electrification to act early and would allow more time for
those who can’t.

• These new approaches would build on ACT and ACF. When combined with the significant
investment California is making to upgrade trucks to ZEVs, install needed ZE
infrastructure, and other strategies described in this document if granted new authorities,
these approaches will rapidly accelerate the transition from combustion to ZE trucks
needed throughout the State and particularly in priority communities.

• Without new authorities to facilitate approaches such as differentiated registration fees
and ISR, staff would use existing authority to implement direct fleet rules to phase-in new
ZE trucks or used ZE trucks from the secondary market.
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• Low mileage natural gas vehicles certified to the optional 0.02 g/bhp-hr NOx emissions
standard pollute in the field more than expected70; if this continues to be the case, staff
commit to explore additional measures to subject more natural gas vehicles to the HD I/M
requirements, and any future regulations and programs designed to ensure a clean future
fleet of heavy-duty trucks.

Proposed Action 

The proposed measure (Option A) would use market signal tools, if given authority to implement 
differentiated registration fees, restrictions or fees for heavy-duty combustion trucks entering 
low/zero-emission zones, and/or indirect source rules to establish ZE zones by 2035. The 
combined strategies would maximize emissions reductions in disadvantaged communities 
disproportionately affected by emissions associated with warehouses, and other freight hubs. 
The dirtiest trucks would be assessed higher fees to enter low-emission zones, would have 
higher costs to register their vehicles to operate in California, and eventually only ZEVs would be 
allowed to enter these zones. Collected fees could be used to encourage early action or to assist 
small fleets to upgrade to ZEVs. 

These new strategies and authorities provide the air quality benefits of accelerated turnover as 
well as strong incentives and disincentives that provide more choice and flexibility for fleets.  

Without these new strategies or authorities (Option B), CARB may need to implement an 
inflexible requirement for all fleets to phase-in ZEVs and to remove legacy trucks from service in 
California. This could achieve the same emissions benefits but would occur without the aligned 
market signals that the above strategies would provide, and at a much higher cost. The strategy 
would consider the most economical compliance options available in the secondary markets to 
upgrade to ZEVs, including used ZEVs, everywhere feasible. 

Additionally, staff commit to monitor data collected by the Board-adopted HD I/M program to 
identify where trucks are still polluting to continue to identify strategies to accelerate cleaning 
up the existing combustion fleet. 

Estimated Emissions Reductions 

The estimated potential emission benefits associated with the Zero Emission Truck Measure are 
calculated with CARB’s motor vehicle emissions inventory model, EMFAC2017. Starting in 
calendar year 2030, staff assumed that Class 4-8 vehicles will be replaced with ZEVs once they 
reach the end of their useful life. Emissions reductions are calculated relative to the 
business-as-usual scenario. Table 31 shows the estimated emissions benefits for this measure. 

70 CARB. In-Use Emission Performance of Heavy Duty Natural Gas Vehicles: Lessons Learned from 200 Vehicle 
Project. July 2021. Last Accessed: December 15, 2021. Web link: https://ww2.arb.ca.gov/sites/default/files/2021-
04/Natural_Gas_HD_Engines_Fact_Sheet.pdf 

https://ww2.arb.ca.gov/sites/default/files/2021-04/Natural_Gas_HD_Engines_Fact_Sheet.pdf
https://ww2.arb.ca.gov/sites/default/files/2021-04/Natural_Gas_HD_Engines_Fact_Sheet.pdf
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Table 31 – Zero-Emissions Trucks Measure Estimated Emissions Reductions

Timing 

Proposed CARB Board hearing: 2028 
Proposed implementation schedule: 2030-2045 

Proposed SIP Commitment 

CARB staff proposes to commit to undertake investigation of a rule designed to achieve the 
NOx emissions reductions shown in Table 31 for the relevant nonattainment areas in the relevant 
years. Staff proposes to commit to bring a publicly noticed item before the Board by 2028 that is 
either a proposed rule, or is a recommendation that the Board direct staff to not to pursue a rule 
based on an explanation of why such a rule is unlikely to achieve the relevant emissions 
reductions in the relevant timeframe, and would include a demonstration that the overall 
aggregate commitment will be achieved despite that rule not being pursued. If CARB staff 
brings a proposed rule to the Board, and the Board adopts it, that rule may provide more or less 
emissions reductions than the amount shown. 
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Proposed Measures: On-Road Light-Duty Vehicles 

Description of Source Category 

Passenger cars and light trucks (gross vehicle weight rating, or GVWR, up to 8,500 lbs.), 
otherwise called light-duty vehicles, are a major contributor to NOx and GHG emissions in 
California. The State’s 39 million residents collectively own over 26 million passenger vehicles 
and drive more than most other Americans. CARB has a number of programs to control 
emissions from light-duty vehicles and drive the introduction of ZEVs into the fleet including 
Advanced Clean Cars, incentive projects like Clean Cars 4 All, the recently adopted Clean Miles 
Standard and soon to be adopted Advanced Clean Cars 2. Advanced Clean Cars 2 was a 
measure in the 2016 State SIP Strategy and is a significant effort critical to meeting air quality 
standards to cut emissions from new combustion vehicles while taking all new vehicle sales to 
100 percent zero-emission no later than 2035. Even with CARB’s programs to accelerate the 
transition of the light-duty fleet to zero-emission, the vast majority of these vehicles on the road 
today still have internal combustion engines and use gasoline, as shown in Figure 15. A small 
portion today is powered by electric powertrains, and a smaller portion still has diesel 
compression ignition engines.  
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Figure 15 - On-Road Light-Duty: Statewide Baseline Emissions Inventory with Current 
Control Program71 

71 Source: CARB 2022 CEPAM v1.01; represents the current baseline emissions with adopted CARB and district 
measures. 
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2022 State SIP Strategy 

On-Road Motorcycles New Emissions Standards 

Overview 

The primary goal of the On-Road Motorcycle New Emissions Standard is to reduce emissions 
from new, on-road motorcycles (motorcycles) by adopting more stringent exhaust and 
evaporative emissions standards along with zero-emissions sales thresholds. The exhaust 
standards would be more stringent than current U.S. EPA standards and largely harmonized with 
European Union 5 (EU 5) standards. The evaporative standards would be more stringent than 
current U.S. EPA and EU 5 standards. This measure will also require an increase in new 
Zero-Emissions Motorcycle (ZEM) sales, starting at 10 percent in 2028 and progressing to 
50 percent in 2035.   

Background/Regulatory History 

• CARB last updated motorcycle emissions standards for this category in 1998.
• In September 2020, the Governor signed Executive Order N-79-20 which directs CARB to

adopt regulations to transition to zero-emissions.
• Since then, more stringent exhaust emissions standards have been developed by other

jurisdictions around the world, most notably the European Union’s EU5 standard which
became effective in 2020. These stringent exhaust standards have prompted the
development of cleaner motorcycles than what are currently required in California.

• While CARB motorcycle evaporative standards are on par with most other jurisdictions
around the world, additional evaporative reductions are technically feasible and other
vehicle categories regulated by CARB have adopted much lower evaporative emissions
standards. For example, CARB’s Off Highway Recreational Vehicle (OHRV) category,
which includes vehicles closely related to motorcycles such as off-highway motorcycles,
requires lower evaporative emissions limits with more robust test methods.

• Since 2017, CARB has been working closely with many other jurisdictions in the spirit of
trying to achieve harmonization where possible on lower and more robust motorcycle
emissions standards. Specifically, CARB has worked closely with U.S. EPA, Environment
Climate Change Canada, the European Union, and the United Nations.

• California currently has no inspection and maintenance program for motorcycles. CARB
has determined that tampering with emissions controls is a significant problem for this
category.

• In 2020, motorcycles accounted for:
o 9.3 percent of all California mobile ROG emissions
o 0.6 percent of all California mobile NOx emissions
o 3.6 percent of all California mobile carbon monoxide (CO) emissions

Proposed Action 

For this measure, CARB would develop new exhaust emissions standards for hydrocarbons (HC), 
NOx, CO and nonmethane HC (NMHC) that achieve a large degree of harmonization with more 
aggressive current European motorcycle emissions standards. CARB would also develop new 
evaporative emissions standards that largely harmonize with more aggressive current CARB 
OHRV emissions standards. In seeking to meet California’s climate change goals and eliminate 

https://ww2.arb.ca.gov/our-work/programs/road-motorcycles/onmc-regulatory-development
https://www.gov.ca.gov/wp-content/uploads/2020/09/9.23.20-EO-N-79-20-Climate.pdf
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emissions related to tampering, CARB will also propose significant ZEM sales thresholds 
beginning in 2028 and increasing gradually through 2035. It is expected that this comprehensive 
motorcycle regulation would rely heavily on technologies currently being used in other 
jurisdictions and in related vehicle categories that already have more stringent emissions 
standards. In addition to the development process for the Proposed 2022 State SIP Strategy, the 
measure as proposed by staff or adopted by the Board will be subject to a full independent 
public process. 

Estimated Emissions Reductions 

The estimated emission benefits associated with adoption of the proposed ZEM thresholds and 
lower exhaust and evaporative emissions standards were calculated using CARB’s motor vehicle 
emissions inventory model, EMFAC2017. Table 32 shows the estimated emission benefits for 
this measure. 

Table 32 - On-Road Motorcycles New Emissions Standards Estimated Emissions Reductions

Timing 

Proposed CARB Board hearing:  2022 
Proposed implementation schedule: 2025-2035 

Proposed SIP Commitment 

CARB staff proposes to commit to undertake investigation of a rule designed to achieve the 
NOx emissions reductions shown in Table 32 for the relevant nonattainment areas in the relevant 
years. Staff proposes to commit to bring a publicly noticed item before the Board by 2022 that is 
either a proposed rule, or is a recommendation that the Board direct staff to not to pursue a rule 
based on an explanation of why such a rule is unlikely to achieve the relevant emissions 
reductions in the relevant timeframe, and would include a demonstration that the overall 
aggregate commitment will be achieved despite that rule not being pursued.  If CARB staff 
brings a proposed rule to the Board, and the Board adopts it, that rule may provide more or less 
emissions reductions than the amount shown. 
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2022 State SIP Strategy 

Clean Miles Standard 

Overview 

The primary goal of the Clean Miles Standard (CMS) regulation, which was adopted by CARB in 
2021 and will be implemented by the California Public Utilities Commission (CPUC), is to reduce 
GHG emissions from ride-hailing services offered by transportation network companies (TNCs), 
on a per--passenger mile basis, and promote electrification of the fleet by setting an electric 
vehicle mile target. TNCs provide on-demand rides through a technology--based platform that 
connects passengers with drivers using personal or rented vehicles. The TNC sector has 
potential for continued growth beyond their market share rapid expansion after their inception 
in 2012. Given the potential for GHG emissions reductions and criteria pollutant co-benefits, the 
sector is well-positioned to help state and local agencies meet air quality and climate goals and 
Lyft and Uber, the largest TNCs, have made public commitments to promote electrification in 
their fleet. 

Background/Regulatory History 

• Mobile sources account for around 80 percent of statewide NOx emissions and are a
significant source of toxic air contaminants. In addition, the transportation sector accounts
for approximately 50 percent of GHG emissions in California when accounting for direct
vehicle emissions and upstream fuel production facility emissions, with light-duty vehicles
comprising 70 percent of the transportation sector’s direct vehicle emissions.
Transportation sector GHG emissions are increasing, despite increases in vehicle fuel
efficiency, amplifying the need for new actions with mobility.

• In September 2018, Governor Brown signed into law Senate Bill (SB) 1014 (Skinner,
Chapter 369, Statutes of 2018), which established the Clean Miles Standard and Incentive
Program. The bill directs CARB to develop, and the CPUC to implement, annual
electrification and GHG emission targets for TNCs that provide ride-hailing services.

• Though TNCs accounted for only 1.25 percent of the total light-duty vehicle miles
traveled (VMT) in California in 2018, it was the fastest growing sector relative to other
categories of commercial passenger vehicle fleets regulated by the CPUC. Staff expect
ride-hailing to continue their previous growth trajectory in the years after the COVID-19
pandemic.

• Per SB 1014, CARB staff used 2018 TNC data to determine the base year emissions for
the ride-hailing sector on a per-passenger mile basis. From 1.4 billion trip records, CARB
staff deduced the TNC base year emissions to be 301 grams carbon dioxide (CO2) per
passenger mile traveled (g CO2/PMT). In comparison, the overall California fleet emissions
in 2018 was 203 g CO2/PMT. On a per-passenger mile basis, the GHG emissions of the
TNC fleet were 50 percent higher than the overall California light duty vehicle fleet.

• To develop the annual electrification targets, CARB assessed the availability of
zero -emission vehicle (ZEV) models with adequate range for ride-hailing operation and
utilized a cost optimization model to derive the maximum feasible percent electric vehicle
miles traveled (eVMT) taking into account one year of operational costs.

• The potential GHG emissions reductions are approximately three times higher for an
electric vehicle in ride-hailing service compared to personal use in California, depending

https://ww2.arb.ca.gov/our-work/programs/clean-miles-standard
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on the energy source mix in the electric grid and vehicle usage. Additionally, each 
ride-hailing vehicle serves numerous passengers, and thus TNCs can help facilitate 
widespread education and awareness about ZEVs. 

Action 

The new regulation, adopted by the Board in May 2021 and set for implementation to begin in 
2023, includes two annual targets – an eVMT target as well as a GHG target in the metric of 
g CO2/PMT. The eVMT target would require TNCs to achieve 90 percent eVMT by 2030. The 
GHG target would require TNCs to achieve 0 g CO2/PMT by 2030 through electrification as well 
as other strategies, including increasing shared rides on their platform, improving operational 
efficiency (route planning and reduced mileage without passengers), and obtaining optional 
GHG credits. 

Optional GHG credits may be requested by the TNCs and approved by the CPUC for 
ride-hailing trips that are connected to mass transit through a verified booking process, and for 
investing in bicycle and sidewalk infrastructure projects that support active transportation.  

Estimated Emissions Reductions 

The cumulative Statewide emissions reductions associated with the Clean Miles Standard are 
estimated to be 298 tons NOX, 93 tons PM2.5 and 1.8 MMT of GHG (well-to-wheel emissions 
accounting for fuel production) from 2023 to 2030. The estimated emission benefits associated 
with the Clean Miles Standard are calculated with CARB’s motor vehicle emissions inventory 
model, EMFAC2017. Emissions reductions are calculated relative to the business-as-usual 
scenario. Table 33 shows the estimated emissions benefits for this measure.  

Table 33 - Clean Miles Standard Estimated Emissions Reductions

Timing 

CARB Board hearing: 2021 
Implementation schedule*: 2023-2030 

* Pending CPUC proceedings in 2022 to establish implementation rules and decisions.
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Proposed SIP Commitment 

The Board adopted the CMS regulation on May 20, 2021. CARB staff will pursue to achieve the 
NOx and ROG emissions reductions shown in Table 33 for the relevant nonattainment areas in 
the relevant years. 
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2022 State SIP Strategy 

Proposed Measures: Reducing Vehicle Miles Travelled 

Description of Source Category 

In addition to the potential measures described above to control emissions from on-road mobile 
sources, reducing vehicle miles traveled (VMT) is also necessary to directly and immediately 
reduce mobile source NOx and ROG emissions, to provide congestion mitigation and improved 
community mobility, and also to reduce fuel demand and the related investments and land-use 
impacts from advanced fuel sources (e.g. biofuels, build out of solar and wind, etc.). CARB works 
cooperatively with other State agencies, and the local air districts, metropolitan planning 
organizations (MPOs), and other local entities to implement the Sustainable Communities and 
Climate Protection Program and related efforts; this involves developing, adopting and 
implementing Sustainable Communities Strategies which include VMT reduction targets as 
required under Senate Bill 375. That said, reducing VMT is difficult; many factors influence an 
individual’s travel choices, and they interact with one another in a complex manner that is not 
always well understood.  

CARB’s 2022 Progress Report to the Legislature on SB 375 Implementation indicates that we are 
not on track to reduce the necessary VMT to meet State climate and air quality goals. Despite 
our collective efforts to put in place transportation plans with more coordinated land use plans 
and policies that would reduce transportation emissions, implementation of those plans is not 
occurring as envisioned. These shortcomings do not rest fully on any particular entity, but fixing 
them will require greater leadership across all levels of government. In the 2020 Mobile Source 
Strategy, CARB identified several strategies CARB could undertake to assist in achieving 
additional reductions and support implementation of regional SCSs. Building on the strategies 
identified in the 2020 MSS, CARB staff is proposing measures as described below for inclusion in 
the SIP to support attainment of the 70 ppb ozone standard across California. Beyond these 
measures being proposed for inclusion in the SIP, CARB staff is continuing to work and 
collaborate on additional and more comprehensive actions to reduce VMT as articulated in the 
2022 Scoping Plan Update, through continued implementation of SB 375, and through its 
partnership with other State agencies, including the California State Transportation Agency on 
its Climate Action Plan for Transportation Infrastructure.   



September 22, 2022 

73 

2022 State SIP Strategy 

Enhanced Regional Emission Analysis in State Implementation Plans 

Overview 

The primary goal of this measure is to reduce criteria pollutant and GHG emissions that come 
from on-road mobile sources. Reducing VMT is necessary to achieve federal air quality standards 
and the State’s climate goals and is an essential element of the State’s strategy to reduce 
emissions. In addition, lowering VMT will help alleviate traffic congestion, improve public health, 
reduce consumption of fossil fuels, and reduce infrastructure costs. Unfortunately, despite State 
and regional efforts to reduce VMT, per capita VMT continues to increase, threatening the 
achievement of the State’s air quality and climate goals.  

To assist in reversing this trend, CARB is exploring three options to reduce ROG and NOx 
emissions through reductions in VMT. First, in response to stakeholders’ suggestions and 
recognizing the considerable need for further reductions from on-road sources, CARB will 
consider whether and how to change the process for developing Motor Vehicle Emissions 
Budgets (MVEB) to NAAQS. In addition, CARB will evaluate the process for identifying 
Transportation Control Measures (TCM) for purposes of analyzing Reasonably Available Control 
Measures (RACM) for inclusion in the SIP. Finally, to achieve these goals, CARB will also consider 
updating the criteria and guidelines for the California Motor Vehicle Registration Fee (MV Fees) 
Program and the Congestion Mitigation and Air Quality Improvement (CMAQ) Program to fund 
a broader range of cost-effective projects that advance new approaches and technologies in 
reducing air pollution. 

Background/Regulatory History 

• Transportation conformity refers to the federal regulatory procedure for coordinating the
transportation and air quality planning processes to ensure transportation plans support
the attainment of air quality standards. Under section 176(c) of the federal Clean Air Act,
federal agencies may not approve or fund transportation plans and projects unless they
conform with a region’s SIP. Conformity with the SIP requires that transportation activities
not (1) cause or contribute to new air quality violations, (2) increase the frequency or
severity of any existing violation, or (3) delay timely attainment of the NAAQS.
Demonstrating transportation conformity entails evaluating whether a transportation
project or plan would increase emissions beyond the MVEB established in a SIP. In this
way, the MVEB acts as a ceiling on emissions from the on-road mobile sources within that
air basin.

• The federal Clean Air Act requires States and air districts in all nonattainment areas to
include RACM in the SIP. For areas projected to attain within five years of designation of
NAAQS, areas must include reasonable control measures, potential emissions reductions,
and the timeline to implement these measures. Those areas that cannot reach attainment
within five years must conduct a thorough analysis of all control measures (including
measures considered by federal, state, and other air districts) and implement those
measures in the earliest practical manner to achieve attainment at least one year earlier
than otherwise projected. If not, air districts must include justifications and demonstrate
that no additional control measures are available to advance the attainment date.
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• Control measures, including TCMs, that meet the criteria for RACM must be included in
the SIP. These criteria include:

- The control measure is technologically feasible.
- The control measure is economically viable.
- The control measure does not cause substantial widespread and long-term

adverse impacts.
- The control measure is not absurd, unenforceable, or impracticable.
- The control measure can advance the attainment date by at least one year.

• U.S. EPA defines TCMs as strategies that reduce emissions or concentration of air
pollutants by reducing the number of vehicle trips or VMT or improving traffic flow. The
U.S. EPA guidance on RACM analysis indicates that the State should consider TCMs as a
potential air quality control option if it meets the RACM requirements.

• Section 450.322 of the Federal Highway Administration (FHWA) regulation requires
Metropolitan Planning Organizations (MPOs) to coordinate and ensure the regional
transportation plan includes TCMs committed in the SIPs. In addition, the Transportation
Improvement Programs (TIPs) (section 450.324) must provide priority funding for those
projects identified as TCMs in the applicable SIP.

• There are several funding programs that regional and local agencies may use to support
the implementation of TCMs. The CMAQ Program provides funding to state, regional,
and local agencies for transportation projects and programs to ensure the timely
implementation of TCMs in the applicable SIPs. CMAQ funds may also be used for
electric vehicle infrastructure and vehicle-to-infrastructure communications equipment.

• In addition, the California Clean Air Act of 1988 authorized local air districts to assess
motor vehicle fees to reduce motor vehicle emissions, referred to as the California Motor
Vehicle Fees Program. The priorities for these funds should be consistent with SIPs and
reflect the nature and scope of each district’s air quality problem and potential
multi-pollutant benefits. Under H&SC Section 44220(b), CARB is authorized to develop
criteria and guidelines to fund cost-effective projects and advance new technologies
through this program. CARB last updated the criteria and guidelines the air districts must
follow for using motor vehicle fees in The Methods to Find the Cost-Effectiveness of
Funding Air Quality Projects handbook in 2005.

Proposed Action 

CARB will consider the following measures to further reduce ROG and NOx emissions from 
on-road motor vehicles by reducing VMT: 

Change MVEB Development Process: CARB would evaluate the existing MVEB development 
process, including tools and the latest planning assumptions used in the analysis. Based on the 
review, CARB could modify the framework for developing MVEBs when considering how to 
address gaps in emissions reductions needed to demonstrate attainment of different NAAQS. 
This framework could explore additional emissions reductions from the on-road sector to attain 
the 70 ppb 8-hour ozone standard and progress towards State air quality goals. This framework 
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would need to ensure that the MVEB is consistent with other applicable requirements such as 
emission inventory, reasonable further progress, control measures, and attainment 
demonstration. 

RACM Analysis: CARB would compile a comprehensive list of TCMs implemented or considered 
by federal, state, regional, and local agencies. This list would provide more choices and new 
measures subject to RACM analysis for potential inclusion as an enforceable measure in the SIP. 
This effort may also evaluate the emission reduction potential, feasibility, and cost-effectiveness 
of each TCM on the list. In addition, CARB could consider providing a quantification 
methodology to improve and standardize the RACM analysis as part of SIPs across air districts. 
In pursuing this measure, CARB would work in a collaborative effort with U.S. EPA, California 
MPOs, and air districts to develop the guidance and implement each potential TCM identified 
through the RACM. 

Update Guidance for CMAQ and Motor Vehicle Fees: CARB would update the methodology 
and guidelines for estimating the cost-effectiveness of some of the most widely implemented 
transportation-related air quality projects using CMAQ and motor vehicle fees. Further, these 
guidelines would establish methods to quantify emission benefits and cost-effectiveness of new 
available transportation options and technologies. This update may also include critical inputs 
associated with emissions estimation to streamline the quantification of cost-effectiveness of 
various transportation projects. This action will accelerate the penetration of new strategies and 
maximize the emissions reductions from the transportation sector in the near-term. CARB would 
work with FHWA, the California Department of Transportation, MPOs, and air districts in 
pursuing this measure. 

Estimated Emissions Reductions 

While emissions reductions have not been identified at this time, CARB will quantify any 
emissions reductions from the proposed measures during the development process.  

Timing 

Proposed implementation begins: 2023+ 
Proposed CARB finalization: 2025 

Proposed SIP Commitment 

CARB staff proposes to commit to investigating the measures outlined above to support 
reductions in emissions and VMT from the on-road sources. Staff further proposes to commit to 
preparing the relevant written guidance and/or web tool and making them available to the 
public by 2025.  
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2022 State SIP Strategy 

Proposed Measures: Off-Road Equipment 

Description of Source Category 

The Off-Road Vehicles and Equipment category includes lawn and garden equipment, transport 
refrigeration units, vehicles and equipment used in construction and mining, generators, forklifts, 
cargo handling equipment, commercial harbor craft, farm equipment, and other industrial 
equipment. CARB has programs in place to control emissions from various new off-road vehicles 
and equipment. CARB also has in-use programs for off-road vehicles and equipment, including 
the In-Use Off-Road Diesel Fueled Fleets Regulation and Large Spark-Ignition Engine Fleet 
Requirements Regulation, as well as incentive programs including the Clean Off-Road 
Equipment (CORE) Voucher Incentive Project. CARB adopted amendments to the small off-road 
engine regulations in December 2021, and will be proposing Zero-Emission Off-Road Forklift 
and Transport Refrigeration Unit Part 1 regulations this year. While CARB’s control programs to 
date have provided substantial emissions reductions, the Off-Road Vehicles and Equipment 
category continues to contribute a significant and growing fraction of the overall NOx and ROG 
emissions statewide. As shown in Figure 16 below, by 2037, existing control programs will 
reduce ROG and NOx emissions from Off-Road Vehicles and Equipment by 43 percent and 
25 percent, respectively, compared to 2018 levels. 
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Figure 16 - Off-Road Vehicles and Equipment: Statewide Baseline Emissions Inventory72 

72 Source: CARB 2022 CEPAM v1.01; represents the current baseline emissions with adopted CARB and district 
measures  
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2022 State SIP Strategy 

Tier 5 Off-Road New Compression-Ignition Engine Standards 

Overview 

This measure is to establish more stringent standards and test procedures for new, off-road 
compression-ignition (CI) engines to reduce NOx, PM, and carbon (CO2) emissions (referred to 
as Tier 5) for all off-road engine power categories, including those that do not currently utilize 
exhaust aftertreatment such as diesel particulate filters (DPF) and selective catalytic reduction 
(SCR). CI engines are used in a wide range of off-road equipment including tractors, excavators, 
bulldozers, graders, and backhoes. As of model year 2020, more than half of all new off-road CI 
engine families continue to be certified to California’s most stringent (Tier 4 final) emission 
standards without the need for DPFs. This means that most new off-road CI engines are not 
reducing toxic diesel PM to the greatest extent feasible using the best available technology. The 
proposed new Tier 5 standards and test procedures would be more stringent than required by 
current U.S. EPA and European Stage V nonroad regulations and would require the use of best 
available technologies for both PM and NOx. 

California is dependent on the U.S. EPA to regulate the emissions from farm and construction 
equipment under 175 horsepower because only U.S. EPA has the authority to set emission 
standards for this equipment under the Clean Air Act. These preempted equipment are 
responsible for approximately 50 percent of the NOx off-road emissions inventory in California. 
Federal action is necessary to address preempted equipment by adopting standards similar in 
stringency to those proposed in the measure to achieve attainment with both federal and State 
ambient air quality standards – this is discussed further in the Federal Actions portion of this 
document.  

Background/Regulatory History 

• NOx emissions from land based off-road CI engines are currently the second largest
category of mobile source emissions subject to the CARB regulation. Off-road CI engine
NOx emissions are projected to make up 24 percent of the mobile source diesel
emissions inventory, and 34 percent of the PM inventory, in 2030.

• Lower NOx standards, up to 90 percent below the current Tier 4 final emission standard
levels, coupled with lower PM standards, would force engine manufacturers to
incorporate DPFs, which many currently do not have. DPFs would also ensure greater
reductions in ultrafine PM, which may pose a health concern separate from PM emissions
as a whole.

• Small off-road CI engines (less than 56-kilowatt [kW] or 75 hp) are not currently required
to comply with advanced NOx aftertreatment-based standards, and a subset of these
engines that are less than 19 kW (25 hp) are not required to comply with advanced PM
aftertreatment--based standards. Small off-road CI engines account for between 20 to
40 percent of the off-road diesel PM and NOx emissions inventories in California. CARB
funded a research effort demonstrating the feasibility of advanced aftertreatment on
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small off-road CI engines, which was completed by the Center for Environmental 
Research and Technology (CE-CERT) in 201973. 

• The off-road in-use requirements (off-road Not-To-Exceed) are not adequate to monitor
in-use compliance.

• A recent research effort performed for CARB by CE-CERT74 concluded that current
reporting and recordkeeping requirements are insufficient for determining the number of
engines and equipment sold in California with less-stringent emission levels under both
the federal Average, Banking, and Trading program and the federal Transition Program
for Equipment Manufacturers. Hence, it would be helpful to revise and improve the
reporting and recordkeeping requirements.

• Recent CARB funded demonstrations of ultra-low NOx on-road engines conducted at the
Southwest Research Institute (SWRI) show that much lower NOx standards are feasible for
on-road engines. Because off-road diesel engines are similar in technology to on-road
heavy-duty diesel engines, this work suggests that lower NOx standards are likely feasible
for off-road engines as well. Additionally, CARB is currently funding an off-road
demonstration project with SWRI to support determining the feasibility of more stringent
off-road standards for NOx, PM, and CO2.

• Recent CARB test data, consistent with test data presented by reputable diesel
publications, indicate that up to 40 percent of a typical off-road CI engine’s in-use
operation occur at idle75, and that the frequency of in-use low-load- operation76 is
insufficient to keep exhaust emission aftertreatment temperature above 250 degrees
Celsius, that enables efficient SCR operation to control NOx emissions. Establishing new
idle emission reduction strategies and a low-load test cycle are also being investigated as
part of this Tier 5 measure.

Proposed Action 

CARB would develop and propose standards and test procedures for new off-road CI engines 
including the following: aftertreatment-based PM standards for engines less than  
19 kW (25 hp), aftertreatment-based NOx standards for engines greater than or equal to 19 kW 
(25 hp) and less than 56 kW (75 hp), and more stringent PM and NOx standards for engines 
greater than or equal to 56 kW (75 hp) and first time CO2 tailpipe standards targeting a 5 to 
8.6 percent reduction. Other possible elements include enhancing in-use compliance, proposing 
more representative useful life periods, idle requirements and developing a low load test cycle. 
It is expected that Tier 5 requirements would rely heavily on technologies manufacturers are 

73 “Evaluation of the feasibility, cost-effectiveness, and necessity of equipping small off-road diesel engines  
with advanced PM and/or NOx aftertreatment” – CARB Contract No. 14-300, March 2019, 
https://ww2.arb.ca.gov/sites/default/files/2020-10/14-300.pdf 
74 “Evaluation of the Impacts of Emissions Averaging and Flexibility Programs for all Tier 4 Final Off‐road Diesel 
Engines,” CARB Contract No. 14-301, February 2018, 
https://ww2.arb.ca.gov/sites/default/files/classic//research/apr/past/14-
301.pdf?_ga=2.127732621.1682659074.1620315165-1165705998.1587147934
75 https://www.constructionequipment.com/blog/thinking-through-fuel-burn-rates
76 Measurement of PM and Gaseous Emissions from Cargo Handling Equipment (CHE) during Real-World Operation
– David Quiros, 29th CRC Real World Emissions Workshop, March 2019



2022 State SIP Strategy September 22, 2022 

80 

developing to meet the recently approved low-NOx standards and enhanced in-use 
requirements for on-road- heavy-duty engines. 

Estimated Emissions Reductions 

The estimated emission benefits associated with the Tier 5 measure were calculated using 
CARB’s off-road emissions inventory model, OFFROAD2017,77 assuming 90 percent NOx 
reductions and 75 percent PM reductions from the Tier 4 standards for new engines within the 
56 kW to 560 kW power categories, and up to 75 percent NOx and PM reductions for new 
engines less than 56 kW. Engines greater than 560 kW were modeled using a 50 percent 
reduction for both NOx and PM. Table 34 estimates the emission benefits of this measure for 
the non-preempted off-road CI engines under CARB’s authority to regulate. 

Table 34 – Tier 5 Off-Road New Compression-Ignition Engine Standards Emissions 
Reductions

Timing 

Proposed CARB Board hearing:  2025 
Proposed implementation begins: 2029 

Proposed SIP Commitment 

CARB staff proposes to commit to undertake investigation of a rule designed to achieve the 
NOx emissions reductions shown in Table 34 for the relevant nonattainment areas in the relevant 
years. Staff proposes to commit to bring a publicly noticed item before the Board by 2025 that is 
either a proposed rule, or is a recommendation that the Board direct staff to not to pursue a rule 
based on an explanation of why such a rule is unlikely to achieve the relevant emissions 
reductions in the relevant timeframe, and would include a demonstration that the overall 
aggregate commitment will be achieved despite that rule not being pursued.  If CARB staff 
brings a proposed rule to the Board, and the Board adopts it, that rule may provide more or less 
emissions reductions than the amount shown. 

77 OFFROAD2017 contains estimates from the 2011 In-use Off-road Inventory. 
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Amendments to the In-Use Off-Road Diesel-Fueled Fleets Regulation 

Overview 

The primary goal of the Amendments to the In-Use Off-Road Diesel-Fueled Fleets Regulation is 
to further reduce emissions from the in-use off-road diesel equipment sector by adopting more 
stringent requirements to the In-Use Off-Road Diesel-Fueled Fleets Regulation. These 
amendments would create additional requirements to the currently regulated fleets by targeting 
the oldest and dirtiest equipment that is allowed to operate indefinitely under the current 
regulation’s structure. CARB could achieve this by adopting phase-out of the oldest and dirtiest 
equipment and by putting limitations on vehicles added to a fleet.  

Background/Regulatory History 

• The in-use off-road equipment sector includes equipment used in industries such as
construction, mining, industrial, oil drilling, and similar industries, and covers mobile diesel
vehicles 25 horsepower or greater. Common examples are loaders, backhoes, excavators,
forklifts, workover rigs, and other off-road equipment.

• The diesel equipment in this category is currently subject to CARB’s In-Use Off-Road
Diesel-Fueled Fleets Regulation, approved by the Board in 2007, and amended in 2009
and 2010. The regulation covers all self-propelled off-road diesel vehicles 25 horsepower
or greater used in California and most two-engine vehicles (except on--road two-engine
sweepers). The existing rule requires that fleets meet an increasingly stringent set of fleet
average targets, culminating in 2023 for large and medium fleets (large fleets represent
about 54 percent of vehicle ownership) and in 2028 for small fleets. The most stringent
fleet average target generally corresponds to roughly a 2012 model year, or a Tier 3
average standard. In addition to the declining fleet emission targets, the regulation also
includes idling limits, requires reporting and labeling, and restricts adding older vehicles
into fleets.

• While this regulation has resulted in significant emissions reductions from the sector, the
regulation does allow Tier 0, 1 and 2 equipment to continue operating indefinitely with no
activity restrictions (dependent on the mix of other equipment owned by the fleet). For
comparison, a single Tier 0 off-road engine in the 100-175 horsepower bin has 80 times
higher NOx emissions than a Tier 4 Final off-road engine. By 2031, this Tier 0 equipment
will be 32 years old or more, Tier 1 will be 28 to 31 years old, and Tier 2 will be 24 to
27 years old.

Proposed Action 

For this measure, CARB would propose adding a Tier phase-out to the current In-Use Off-Road 
Diesel-Fueled Fleets Regulation for Tier 0, 1 and 2 engines between 2024 and 2032. CARB 
would propose that all low-use Tier 0 vehicles be subject to the phase-out in 2036. This scenario 
will allow 12-year phase out of these oldest engines. Along with the Tier phase-out, CARB would 
propose extending the adding vehicle provisions in the current regulation to phase in a 
limitation on the adding of Tier 3 and Tier 4i vehicles to fleets. CARB would propose that all 
fleets must use renewable diesel with some limited exceptions. Requiring the use of renewable 
diesel will achieve significant near-term NOx and PM reductions, reductions especially needed in 

https://ww2.arb.ca.gov/our-work/programs/use-road-diesel-fueled-fleets-regulation
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highly impacted communities. CARB would propose some voluntary compliance flexibilities for 
fleets that are incorporating ZEVs into their fleets. CARB would also propose additional 
modifications to clarify implementation and to sunset provisions that would have allowed small 
fleets to continue to operate vehicles that could not be retrofitted with a verified diesel emission 
control strategy indefinitely. In addition to the development process for the Proposed 2022 
State SIP Strategy, the measure as proposed by staff or adopted by the Board is in the process 
of a full independent public rulemaking proceeding where, to date, multiple public workshops 
and workgroups have occurred.  

Estimated Emissions Reductions 

The estimated emission benefits associated with the amendments to the In-Use Off-Road 
Diesel-Fueled Fleet Regulation were calculated using CARB’s 2011 In-Use Off-Road Model, 
assuming turnover of all non-exempt Tier 0, 1, and 2 engines to Tier 4 final engines by 2033. 
Table 35 shows the estimated emissions benefits for this measure.  

Table 35 - Amendments to the In-Use Off-Road Diesel-Fueled Fleets Regulation Estimated 
Emissions Reductions

Timing 

Proposed CARB Board hearing:  2022 
Proposed implementation schedule: 2024-2036 

Proposed SIP Commitment 

CARB staff proposes to commit to undertake investigation of a rule designed to achieve the 
NOx emissions reductions shown in Table 35 for the relevant nonattainment areas in the relevant 
years. Staff proposes to commit to bring a publicly noticed item before the Board by 2022 that is 
either a proposed rule, or is a recommendation that the Board direct staff to not to pursue a rule 
based on an explanation of why such a rule is unlikely to achieve the relevant emissions 
reductions in the relevant timeframe, and would include a demonstration that the overall 
aggregate commitment will be achieved despite that rule not being pursued.  If CARB staff 
brings a proposed rule to the Board, and the Board adopts it, that rule may provide more or less 
emissions reductions than the amount shown. 
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2022 State SIP Strategy 

Transport Refrigeration Unit Regulation Part 2 

Overview 

CARB is developing new requirements to transition diesel-powered transport refrigeration unit 
(TRU) to zero-emission technology in two phases. In the 2016 State SIP Strategy, CARB 
proposed Part 1 amendments to the existing TRU Airborne Toxic Control Measure (ATCM) to 
require the transition of diesel-powered truck TRUs to zero-emission, a diesel PM emission 
standard for newly-manufactured TRUs in the remaining categories, and lower global warming 
potential refrigerant. The Board adopted the Part 1 amendments to the TRU ATCM on February 
24, 2022. CARB plans to develop a subsequent Part 2 regulation to require zero-emission trailer 
TRUs, domestic shipping container TRUs, railcar TRUs, and TRU generator sets for future Board 
consideration.  

The new requirements would achieve additional emission and health risk reductions, increase the 
use of zero-emission technology in the off-road sector, and meet the directive of Governor 
Newsom’s Executive Order N-79-20, which set a goal for 100 percent zero-emission off-road 
vehicles and equipment in the State by 2035 where feasible.  

Background/Regulatory History 

• TRUs emit multiple air pollutants, including diesel PM, PM2.5, NOx, and GHG.
• TRUs typically operate at refrigerated warehouses or distribution centers, grocery stores,

seaport facilities, intermodal railyards, and other locations that are often near sensitive
receptors, such as schools, hospitals, senior care facilities, and residential neighborhoods
that are disproportionately burdened by the cumulative health impacts from these
facilities.

• CARB adopted the existing TRU ATCM in 2004 to require TRU engines that operate in
California to meet specific in use PM performance standards.

Proposed Action 

For this measure, CARB would propose the Part 2 rulemaking to require trailer TRUs, domestic 
shipping container TRUs, railcar TRUs, and TRU generator sets to use zero-emission technology. 
However, the specific proposed requirements have not been determined at this time. CARB is 
currently assessing zero-emission technologies for trailer TRUs and the remaining TRU 
categories. In addition to the development process for the Proposed 2022 State SIP Strategy, 
the measure as proposed by staff or adopted by the Board will be subject to a full independent 
public process. 

Estimated Emissions Reductions 

The emissions reductions were calculated using the 2021 TRU emission inventory baseline. 
Emissions reductions were estimated by converting any new purchase in 2028 and after for 
trailers, gensets, and railcar TRUs (effectively everything but trucks) to zero-emission units. The 
benefit in each is the emissions from model years that would have been diesel powered but are 
zero emission in the scenario (e.g. in 2037, the benefits are equal to the emissions from model 
year 2028 to 2037 units). Table 36 shows the estimated emissions benefits for this measure.  

https://ww2.arb.ca.gov/our-work/programs/transport-refrigeration-unit
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Table 36 - Transport Refrigeration Unit Regulation Part 2 Estimated Emissions Reductions 

Timing 

Proposed CARB Board hearing:   2026 
Proposed implementation begins: 2028 

Proposed SIP Commitment 

CARB staff proposes to commit to undertake investigation of a rule designed to achieve the 
NOx emissions reductions shown in Table 36 for the relevant nonattainment areas in the relevant 
years. Staff proposes to commit to bring a publicly noticed item before the Board by 2026 that is 
either a proposed rule, or is a recommendation that the Board direct staff to not to pursue a rule 
based on an explanation of why such a rule is unlikely to achieve the relevant emissions 
reductions in the relevant timeframe, and would include a demonstration that the overall 
aggregate commitment will be achieved despite that rule not being pursued. If CARB staff 
brings a proposed rule to the Board, and the Board adopts it, that rule may provide more or less 
emissions reductions than the amount shown. 
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2022 State SIP Strategy 

Commercial Harbor Craft Amendments 

Overview  

Commercial harbor craft (CHC) include any private, commercial, or government marine vessels 
including, but not limited to ferries, excursion vessels, tugboats (including ocean-going 
tugboats), towboats, crew and supply vessels, work boats, pilot vessels, barges, dredges, and 
commercial and commercial passenger fishing boats. The majority of CHC have diesel engines, 
which are significant emitters of PM and NOx. CHC emissions are concentrated near the ports 
and pose significant health risks to nearby communities.  

Background 

CARB’s Commercial Harbor Craft Regulation was adopted in 2007 to reduce toxic and criteria 
emissions to protect public health. It was then amended in 2010 and will be fully implemented 
by the end of 2022. The Board approved amendments to the CHC Regulation in March 2022. 
The amendments establish expanded and more stringent in-use requirements to cover more 
vessel categories. The amendments also mandate accelerated deployment of zero-emission and 
advanced technologies in vessel categories where technology feasibility has been demonstrated. 
This aligns with Executive Order N-79-20 signed by the Governor in September 2020 which 
directs CARB to adopt regulations to transition to ZEVs.  

Action 

The Commercial Harbor Craft Amendments were adopted by the Board in March 2022 and 
include the following approved requirements of the CHC regulation: 

• Starting in 2023 and phasing in through 2031, most CHC (except for commercial fishing
vessels and categories listed below) are required to meet the cleanest possible standard
(Tier 3 or 4) and retrofit with DPF based on a compliance schedule. The current regulated
CHC categories are ferries, excursion, crew and supply, tug/tow boats, barges, and
dredges. The amendments impose in-use requirements on the rest of vessel categories
except for commercial fishing vessels, including workboats, pilot vessels, commercial
passenger fishing, and all barges over 400 feet in length or otherwise meeting the
definition of an ocean-going vessel. The amendments also remove the current exemption
for engines less than 50 horsepower;

• Starting in 2025, all new excursion vessels are required to be plug-in hybrid vessels that
are capable of deriving 30 percent or more of combined propulsion and auxiliary power
from a zero-emission tailpipe emission source;

• Starting in 2026, all new and in-use short run ferries are required to be zero-emission; and
• Starting in 2030 and 2032, all commercial fishing vessels need to meet a Tier 2 standard

at minimum.

In addition to the development process for the Proposed 2022 State SIP Strategy, the measure 
as proposed by staff and approved by the Board was subject to a full independent public 
process. 

https://ww2.arb.ca.gov/our-work/programs/commercial-harbor-craft
https://www.gov.ca.gov/wp-content/uploads/2020/09/9.23.20-EO-N-79-20-Climate.pdf
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Estimated Emissions Reductions 

The emissions reductions were calculated using the 2021 Harbor Craft emission inventory. The 
CHC Amendments would require most vessels to meet the Tier 3 or Tier 4 standard in effect and 
be retrofitted with a diesel particulate filter (DPF) following an 8-year phase-in schedule starting 
in 2023 and extending until 2031. Exceptions include commercial fishing vessels that would be 
required to meet a Tier 2 standard between 2030 and 2032, short-run ferries that would be 
required to be zero-emission by the end of 2025, and any new excursion vessel that would be 
required to be zero-emission capable by the end of 2024. Table 37 shows the estimated 
emission benefits for this measure.  

Table 37 – Commercial Harbor Craft Amendments Estimated Emissions Reductions

Timing 

CARB Board hearing: 2022 
Proposed implementation schedule: 2023-2034 

Proposed SIP Commitment 

The Board adopted the CHC regulation on March 24, 2022. CARB staff will pursue to achieve 
the NOx and ROG emissions reductions shown in Table 37 for the relevant nonattainment areas 
in the relevant years. 
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2022 State SIP Strategy 

Cargo Handling Equipment Amendments 

Overview 

Cargo handling equipment (CHE) includes any motorized vehicles used to handle cargo or 
perform routine maintenance activities at California’s ports and intermodal rail yards. CHE 
includes yard tractors, rubber-tired gantry (RTG) cranes, container handlers, forklifts, etc. CHE 
can be a significant source of diesel PM emissions in communities near the ports and intermodal 
rail facilities. 

Background 

CARB initially adopted the Cargo Handling Equipment regulation on December 8, 2005, and it 
became effective on December 31, 2006. This regulation was fully implemented by the end of 
2017 and has resulted in reductions of diesel PM and NOx at ports and intermodal rail yards 
throughout California. In September 2020, the Governor signed Executive Order N-79-20 which 
directs CARB to adopt regulations to transition to ZEVs, with a target to transition all off-road 
equipment to zero-emission by 2035 where feasible. CARB is currently assessing the availability 
and performance of zero-emission and hybrid technologies to reduce emissions from a fleet 
predominantly powered by internal combustion engines.  

Proposed Action 

For this measure, CARB would propose to start transitioning CHE to full zero-emission beginning 
in 2026. Based on the current state of zero-emission CHE technological developments, the 
transition to zero-emission would most likely be achieved largely through the electrification of 
CHE. Staff anticipates that all yard trucks and forklifts would be zero-emission by 2030, 
rubber-tired gantry cranes would be zero-emission by 2032, and 90 percent of other CHE will be 
zero-emission by 2036. These assumptions are supported by the fact that currently some electric 
RTG cranes, electric forklifts, and electric yard tractors are already commercially available. Other 
technologies are in early production or demonstration phases. In addition to the development 
process for the Proposed 2022 State SIP Strategy, the measure as proposed by staff or adopted 
by the Board will be subject to a full independent public process. The proposed zero-emission 
CHE phase-in schedules may be adjusted based upon updated technology feasibility 
determinations and discussions with public stakeholders during the rulemaking process. 

Estimated Emissions Reductions 

The emission benefits were calculated using the 2022 CHE Inventory. Emissions reductions are 
based on transitioning to zero-emission over a period of 5 years, which begins in 2026 for yard 
tractors and forklifts, in 2028 for RTG cranes, and in 2032 for other types of CHE. Staff modeled 
100 percent zero emissions for all equipment at full implementation, except for other CHE, 
which was modeled to reach 90 percent zero-emissions by 2037. Table 38 shows the estimated 
emissions benefits for this measure.  

https://ww2.arb.ca.gov/our-work/programs/cargo-handling-equipment
https://www.gov.ca.gov/wp-content/uploads/2020/09/9.23.20-EO-N-79-20-Climate.pdf


2022 State SIP Strategy September 22, 2022 

88 

Table 38 – Cargo Handling Equipment Amendments Estimated Emissions Reductions 

2025 
2026-2036 

Timing 

Proposed CARB Board hearing:  
Proposed implementation schedule: 

Proposed SIP Commitment 
CARB staff proposes to commit to undertake investigation of a rule designed to achieve the 
NOx emissions reductions shown in Table 38 for the relevant nonattainment areas in the relevant 
years. Staff proposes to commit to bring a publicly noticed item before the Board by 2025 that is 
either a proposed rule, or is a recommendation that the Board direct staff to not to pursue a rule 
based on an explanation of why such a rule is unlikely to achieve the relevant emissions 
reductions in the relevant timeframe, and would include a demonstration that the overall 
aggregate commitment will be achieved despite that rule not being pursued.  If CARB staff 
brings a proposed rule to the Board, and the Board adopts it, that rule may provide more or less 
emissions reductions than the amount shown. 
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2022 State SIP Strategy 

Off-Road Zero-Emission Targeted Manufacturer Rule 

Overview 

The goal of the Off-Road Zero-Emission Targeted Manufacturer Rule is to achieve criteria 
pollutant and GHG emissions reductions by accelerating the development and production of 
zero-emission off-road equipment and powertrains. Existing zero-emission regulations and 
regulations currently under development target a variety of sectors (e.g., forklifts, cargo 
handling equipment, off-road fleets, small off-road engines, etc.) however, as technology 
advancements occur, more sectors, including wheel loaders, excavators, and bulldozers, could 
be accelerated through this measure. Fully addressing control of emissions from new farm and 
construction equipment under 175 horsepower that are preempt, will require partnership on 
needed Federal zero-emission standards for off-road equipment.  

Background/Regulatory History 

• Zero-emission off-road equipment has been consistently and successfully manufactured in
a number of equipment categories (e.g., forklifts, man lifts, etc.) for decades, with wide
fleet adoption taking place without mandates that required such equipment to be
produced or purchased.

• For next-generation zero-emission off-road equipment, CARB and other air quality
agencies have funded numerous successful demonstration and pilot projects, as well as
commercial-launch voucher incentive programs, like the Clean Off-Road Equipment
Voucher Incentive Project, and SIP creditable emission-reduction programs, like the Carl
Moyer Program.

• Studies have been performed to identify the off-road equipment types and engine
horsepower ranges that have greater potential to be zero-emission powered. Although
more analysis is necessary, existing information suggests that zero-emission technology
are feasible in many applications in which zero-emission technology has not yet achieved
meaningful penetration today. These studies have also identified potential electric
powertrains and corresponding energy storage systems that could be used to replace
existing internal combustion engines in said equipment types.

• Zero-emission off-road equipment examples are already appearing and entering
demonstration and commercialization across a range of other applications and across
operating weight classes from small compact equipment to >35 ton machines with
deployments ongoing in Norway, Denmark, Netherlands, Germany, China, Canada and
elsewhere. Such examples include agricultural specialized implements and utility tractors,
paving including rollers, compactors, slipform pavers and screeds, asphalt and concrete
delivery and placement, municipal equipment including landscaping maintenance and
full-sized street sweepers, and earthmoving including skidsteers, compact trackloader,
mini and full-sized excavators, mini and full-sized wheel loaders and various foundation
drill, piledriver, demolition and large crane applications. There are 20 ton battery electric
bulldozers and wheel loaders already operating in industrial settings. A number of
manufacturers have already commercialized a variety of compact construction equipment
and indicated a long-term zero-emission shift for the compact size class.
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• Governor Newsom’s Executive Order N-79-20 states that “it shall further be a goal of the
State to transition to 100 percent zero-emission off-road vehicles and equipment by 2035
where feasible.” The Governor’s Executive Order further directs CARB to develop and
propose “strategies, in coordination with other State agencies, U.S. EPA and local air
districts, to achieve 100 percent zero emission from off-road vehicles and equipment
operations in the State by 2035.”

• California has some of the most-impacted regions in the nation with respect to poor air
quality. As such, significant NOx and PM reductions are needed to reduce air pollution
and improve public health, particularly in communities that experience disproportionate
burdens from exposure. Off-road equipment is one of the largest contributors to
emissions in the state, and actions beyond current programs are needed to meet
California’s air quality and climate goals. Developing and successfully implementing zero-
emission measures for off-road equipment will be a key component to achieving said air
quality goals.

Proposed Action 

For this measure, CARB would propose to develop a regulatory measure that would require 
manufacturers of off-road equipment and/or engines to produce for sale zero-emission 
equipment and/or powertrains as a percentage of their annual statewide sales volume to ensure 
these globally emerging zero-emissions products and related innovations come to California. A 
targeted manufacturer regulation will need to be structured to make timely progress while 
accounting for diversity in parameters such as the number of equipment and engine 
manufacturers producing off-road equipment for sale in California, along with sales volumes, 
founding a transition effort that is cost-effective and technologically feasible. Sales/production 
mandate levels would be developed based on the projected feasibility of zero-emission 
technology to enter and grow in the various off-road equipment types currently operating in 
California. This measure is expected to increase the availability of zero-emission options in the 
off-road sector and support other potential measures that promote and/or require the purchase 
and use of such options. In addition to the development process for the Proposed 2022 State 
SIP Strategy, the measure as proposed by staff or adopted by the Board will be subject to a full 
independent public process. 

Estimated Emissions Reductions 

CARB will quantify any emissions reductions from this measure during the program development 
process. 

Timing 

Proposed CARB Board hearing:  2027 
Proposed implementation begins: 2031 

Proposed SIP Commitment 

CARB staff proposes to commit to undertake investigation of a rule designed to achieve 
emissions reductions as described above. Staff proposes to commit to bring a publicly noticed 
item before the Board by 2027 that is either a proposed rule, or is a recommendation that the 
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Board direct staff to not to pursue a rule based on an explanation of why such a rule is unlikely 
to achieve the relevant emissions reductions in the relevant timeframe, and would include a 
demonstration that the overall aggregate commitment will be achieved despite that rule not 
being pursued.  If CARB staff brings a proposed rule to the Board, and the Board adopts it, that 
rule may provide more or less emissions reductions than the amount shown. 
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2022 State SIP Strategy 

Clean Off-Road Fleet Recognition Program 

Overview 

The primary goal of the Clean Off-Road Fleet Recognition Program would be to create a 
non-monetary incentive to encourage off-road fleets to go above and beyond existing 
regulatory fleet rule compliance and adopt advanced technology equipment with a strong 
emphasis on zero-emission technology. This measure would provide a standardized 
methodology for contracting entities, policymakers, state and local government, and other 
interested parties to establish guidelines for contracting criteria or require participation in the 
program to achieve their individual policy goals. 

Background/Regulatory History 

• All self-propelled off-road diesel vehicles 25 hp or greater used in California and most
two-engine vehicles (except on-road two-engine sweepers) are subject to the Regulation
for In-Use Off-Road Diesel-Fueled Fleets (Off-Road Diesel Regulation). The Off-Road
Diesel Regulation achieves reductions of NOx and diesel PM by requiring fleet owners to
meet declining fleet average emission targets by replacing, or repowering older engines,
or installing Verified Diesel Emission Control Strategies (VDECS) i.e., exhaust retrofits. The
regulation also includes limits on idling, reporting and labeling, and restricts the adding of
older vehicles into fleets. While not the primary focus of the off-road regulation, fleets
may use zero-emission and other advanced technology equipment to comply with the
Off-Road Regulation.

• The Governor’s Executive Order N-79-20 directs CARB to develop and propose strategies
to achieve 100 percent zero-emission from off-road vehicles and equipment operations in
the State by 2035 where feasible.

• Incentives are critical for supporting the advancement and wide-scale deployment of
zero-emission technologies while simultaneously providing immediate emissions
reductions to help meet our air quality and climate goals. Traditional, monetary incentives
from federal, state, and local sources have been used to demonstrate and assess
feasibility of zero-emission technologies in various applications or to increase adoption of
those technologies before required.

• CARB’s existing programs and ongoing work has focused on advancing and increasing
adoption of zero-emission technologies in off-road applications. Most of CARB’s off-road
demonstration projects are focused on advancing zero-emission technology in freight
applications. Additional programs, incentives, and policy support is necessary to advance
and assess the feasibility of zero-emission technology in other sectors, such as
construction and agriculture.

• Non-monetary incentives can play a role in the suite of strategies used to transition fleets
from conventional combustion technology to advanced technology and ZEVs. These
strategies can be used to motivate businesses to take actions that may require a change
to normal business operations and allow regulators to provide early benefits prior to
regulatory mandates.
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Proposed Action 

For this voluntary program, CARB would establish a framework that would encourage fleets to 
incorporate advanced technology and ZEVs into their fleets, prior to or above and beyond 
regulatory mandates. The program would provide standardized criteria or a rating system for 
fleet participation at various levels to reflect the penetration of advanced technology and ZEVs 
into a fleet. Levels could be scaled over time as zero-emission equipment becomes more readily 
available. CARB anticipates the next several years of technology advancements and 
demonstrations to drive the stringency of the rating system. Participation in the program would 
be voluntary for fleets; however, designed in a manner that provides them motivation to go 
beyond business as usual. The program would offer value for fleets to participate by providing 
them access to jobs/contracts, public awareness, and marketing opportunities. 

The goal would be to create a single point of standardization so that contracting entities, 
policymakers, state and local government, and other interested parties could use the program to 
establish guidelines for contracting criteria or require participation in the program to achieve 
their individual policy goals. These entities could point to a single program to achieve their 
policy goals. These entities would benefit by reducing resources needed to develop and 
implement individual programs, and could motivate smaller, or resource constrained, 
organizations to adopt policies they may not have been able to do without the statewide 
program. Fleets would benefit by only having to engage in a single streamlined program. The 
program could also be used by local air districts or other lead agencies as part of a CEQA 
mitigation strategy. 

CARB would work with interested stakeholders over the next several years to develop a single, 
streamlined program, or to otherwise incorporate this concept into an existing program. While 
participation would be voluntary, it is expected that this program would rely heavily on existing 
reporting that fleets are already required to do as part of CARB’s regulatory programs. CARB 
expects significant outreach and coordination among all interested parties, including fleets, 
equipment manufacturers, state and local government, and other policy makers to ensure a 
program that is streamlined and useable. In addition to the development process for the 
Proposed 2022 State SIP Strategy, the measure as proposed by staff or adopted by the Board 
will be subject to a full independent public process. 

Estimated Emissions Reductions 

Given this is a voluntary program, reductions will be predicated on availability of advanced 
technology and zero-emissions equipment, as well as interest from policy partners using the 
program. CARB will quantify any emissions reductions from this measure during the program 
development process.  

Timing 

Proposed CARB finalization: 2025 
Proposed implementation begins: 2027 

Proposed SIP Commitment  

CARB staff proposes to commit to engage in a public process and finalize a program by 2025. 
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2022 State SIP Strategy 

Spark-Ignition Marine Engine Standards 

Description  

The goal of this measure is to reduce emissions from new spark-ignition (SI) marine engines by 
adopting more stringent exhaust standards for outboard and personal watercraft, which 
currently do not use catalyst control technologies. Staff estimates that stricter standards could 
reduce combined HC or ROG and NOx emissions by approximately 70 percent below the 
current HC+NOx standard (≈16.5 grams per kilowatt-hour (g/kW-hr)) for engines greater than or 
equal to 40 kilowatts (kW) in power, and by approximately 40 percent for engines less than 
40 kW in power. 

CARB staff is also evaluating whether some outboard and personal watercraft vessels could be 
propelled by zero-emission technologies in certain applications. For example, zero-emission 
powertrains have the potential to gradually replace most outboard engines less than 19 kW, as 
well as many new personal watercraft engines. 

Reducing emissions from watercraft would help clear the air in the parks, beaches, and 
recreational areas where Californians go for family time and relaxation. To the extent watercraft 
are used in and near communities most impacted by air pollution, cutting emissions from these 
engines to the maximum extent feasible is important for reducing exposure in such 
communities. 

Background 

• U.S. EPA first promulgated exhaust emission standards to reduce emissions of HC and
NOx from new outboard and personal watercraft engines in 1996, which were to begin in
2006.

• In 1998, CARB adopted regulations that accelerated the federal standard’s 2006
implementation date to 2001 in California. The regulations also set more stringent
California standards for outboard and personal watercraft engines that took effect in 2004
and 2008.

• On July 26, 2001, the Board amended the SI marine regulations to include HC+NOx
emission standards for new sterndrive and inboard marine engines. These standards
initially capped HC+NOx emissions at 16.0 g/kW-hr from 2003 to 2006, but beginning in
2007, sterndrive and inboard engines had to meet a catalyst-based 5.0 g/kW-hr HC+NOx
standard. Most sterndrive and inboard engines are derived from truck engines and their
aftertreatment technology makes the transition to catalysts far less complicated than for
outboard and personal watercraft engines.

• In 2007, U.S. EPA harmonized with CARB’s accelerated implementation schedule and
more stringent exhaust standards for outboard and personal watercraft engines.

• In 2010, Mercury Marine Corporation demonstrated the ability of catalyst-equipped
45 kW and 150 kW outboard engines to meet a 5.0 g/kW-hr HC+NOx standard in a
feasibility program sponsored by CARB.

• In 2013, Mercury Marine Corporation demonstrated that a catalyst-equipped 30 kW
outboard engine was able to meet a 5.0 g/kW-hr HC+NOx standard in another feasibility
program sponsored by CARB.
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Proposed Action 

For this measure, CARB would develop and propose catalyst-based standards for outboard and 
personal watercraft engines greater than or equal to 40 kW in power that will gradually reduce 
emission standards to approximately 70 percent below current levels. For outboard and 
personal watercraft engines under 40 kW, more stringent exhaust standards will be developed 
and proposed based on the incorporation of electronic fuel injection that will gradually reduce 
emission standards 40 percent below current levels. These standards could be met directly or 
through corporate averaging. 

In addition to adopting more stringent exhaust standards, CARB is considering actions per 
Executive Order N-79-20 that would require a percentage of outboard and personal watercraft 
vessels to be propelled by zero-emission technologies for certain applications. Outboard 
engines less than 19 kW, which are typically not operated aggressively or for extended periods, 
could potentially be phased-out and gradually replaced with zero--emission technologies. Some 
personal watercraft applications could also potentially be replaced with zero-emission 
technologies. In addition to the development process for the Proposed 2022 State SIP Strategy, 
the measure as proposed by staff or adopted by the Board will be subject to a full independent 
public process. 

Estimated Emissions Reductions 

The estimated emission benefits associated with this measure were calculated using CARB’s 
off-road recreational marine vessel emissions inventory model, RMV2022, assuming a 
5.0 g/kW-hr HC+NOx standard for outboard engines and personal watercraft engines at or 
above 40 kW in power and a 10.0 g/kW-hr HC+NOx standard for engines less than 40 kW, 
phased-in from 2031 to 2033. The potential benefits from electrification assume both a 
100 percent phase-in for outboard engines less than 19 kW and a 50 percent phase-in for 
personal watercraft engines of all power ratings. Table 40 shows the estimated emissions 
reductions for this measure.  

Table 39 – Spark Ignition Marine Engine Standards Estimated Emissions Reductions

Timing 

Proposed CARB Board hearing:  2029 
Proposed implementation schedule: 2031-2033 phase-in for exhaust standards 

2031-2035 phase-in for zero-emissions 

https://www.gov.ca.gov/wp-content/uploads/2020/09/9.23.20-EO-N-79-20-Climate.pdf
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Proposed SIP Commitment 

CARB staff proposes to commit to undertake investigation of a rule designed to achieve the 
NOx emissions reductions shown in Table 39 for the relevant nonattainment areas in the relevant 
years. Staff proposes to commit to bring a publicly noticed item before the Board by 2029 that is 
either a proposed rule, or is a recommendation that the Board direct staff to not to pursue a rule 
based on an explanation of why such a rule is unlikely to achieve the relevant emissions 
reductions in the relevant timeframe, and would include a demonstration that the overall 
aggregate commitment will be achieved despite that rule not being pursued.  If CARB staff 
brings a proposed rule to the Board, and the Board adopts it, that rule may provide more or less 
emissions reductions than the amount shown. 
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Proposed Measures: Consumer Products 

Description of Source Category: 

Chemically formulated consumer products such as personal care products, household care 
products, and automotive care products are a significant source of ROG emissions and have 
been regulated as a source of ROG in numerous rulemakings since 1989. Consumer products 
are the largest source category of ROG emissions in the South Coast and statewide.  

Although it is not possible to meet the 70 ppb 8-hour ozone standard without significant NOx 
reductions, ozone modeling has shown that reductions in ROG emissions remain an effective 
strategy for control of ozone in certain geographic areas of California with high NOx emissions. 
This is the case with the South Coast, and to a lesser extent in other highly populated areas of 
coastal California. Emission-rich upwind areas in the South Coast contribute to ozone formation 
further downwind and may themselves experience ozone concentrations above the health-based 
ambient air quality standards. Modeling also shows that for these upwind areas, the 
effectiveness of ROG reductions declines as ozone concentrations fall with continued NOx 
reductions. Therefore, ROG reductions are more impactful in the South Coast–which features a 
high concentration of NOx emissions sources and the nation’s highest ozone levels—than 
elsewhere in California. Ozone modeling indicates that much of the South Coast, and particularly 
its more densely populated western and central areas, will continue to benefit from reductions in 
volatile organic compounds —the more volatile portion of ROG—in the post-2031 timeframe. 
Given that population tracks closely with consumer product use, further emissions reductions 
from consumer products would significantly contribute to ozone attainment progress in the 
South Coast.  

Consumer Products Standards 

Overview 

Current regulations have been effective in substantially reducing VOC emissions from consumer 
products. The Consumer Products Program, broadly, consists of a number of regulations that 
have led to an over 50 percent reduction in emissions over the past 30 years. However, benefits 
from the adopted standards are being eroded by California’s population growth and associated 
product usage, and VOC emissions from consumer products now exceed those from any other 
emission source category. The primary goal of this measure is to help attain federal ozone 
standards in the South Coast by addressing projected growth in consumer product emissions. 
While this measure focuses on attaining federal air quality standards in the South Coast, where 
nearly 15 million residents face the most extreme and persistently high ambient ozone levels in 
the nation, it will also facilitate attainment of State and federal air quality standards in other 
California regions. 

Background/Regulatory History 

• Consumer products are a diverse group of chemically formulated products used by
household and institutional consumers and are a significant source of both VOC and ROG
emissions. CARB has regulated consumer products by setting regulatory standards
applicable to their chemical constituents.
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• As part of the State’s effort to reduce air pollutants, in 1988 the Legislature added section
41712 to the California Clean Air Act (California Act) in the Health and Safety Code.
Along with subsequent amendments, this section requires CARB to adopt regulations to
achieve the maximum feasible reduction in VOC emissions from consumer products. In
doing so, the Board must first determine that adequate data exist to establish that the
regulations are necessary to attain State and federal ambient air quality standards.
Commercial and technological feasibility of the regulations must also be demonstrated.
The California Act requires that regulations must not eliminate any product form, and that
recommendations from health professionals must be considered when developing control
measures for health benefit products.

• Historically, regulated consumer products have been subject to standards that limit VOC
content by mass. Some regulated product categories—aerosol coatings and multi-
purpose lubricants—have subsequently been regulated by setting reactivity-based limits.
Both regulatory approaches are intended to reduce ozone formation from consumer
products. The relative effectiveness of each regulatory approach varies by product
category. Product manufacturers have complied with VOC content standards and
reactivity limits by reformulating products. Since the program’s inception, CARB’s
progressively declining VOC standards and reactivity limits have reduced VOC emissions
by 250 tpd.

• Several reformulation approaches may be used to comply with VOC content standards.
These include: substituting much less reactive VOCs (known as exempt VOCs) for more
reactive chemical species; using less volatile organic constituents (known as low vapor
pressure VOCs, or LVP-VOCs); increased use of water and other volatile inorganic
ingredients; and increased use of non-volatile constituents. Chemicals in the four
groupings listed above are not included when determining whether the VOC content of a
product exceeds the applicable VOC standard.

• CARB controls emissions from aerosol coating products using a reactivity-based
regulation. This regulation uses product-weighted reactivity-based limits to reduce
product ozone formation potential. Reactivity limits apply to the entirety of a product’s
volatile organic content, including VOCs, LVP-VOCs, and exempt VOCs. This approach
emphasizes use of less reactive rather than less volatile ingredients. Historically,
reductions from reactivity limits are expressed as either VOC reductions or equivalent
VOC reductions.

• CARB has reduced exposure to toxic air contaminants (TACs) by prohibiting use of certain
chlorinated compounds in 83 categories of consumer products. Since the first prohibition
on TAC became effective in 2002, CARB has achieved a total emissions reduction of over
13 tpd of TACs. Furthermore, when setting VOC or reactivity-based limits, CARB has
applied California Environmental Quality Act provisions requiring that environmental
impacts of proposed regulations be evaluated.

• CARB prohibitions on use of ingredients with a global warming potential (GWP) above
150 in several consumer product categories have reduced GHG emission growth by
approximately 0.24 million metric tons of carbon dioxide equivalents by 2030. However,
increased use of HFC-152a propellant, an exempt VOC with a GWP of 124, could offset
the benefits of adopted high GWP compound prohibitions.
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• CARB staff periodically conducts consumer product surveys which assess the sales volume
and formulations of consumer products sold in California.

Proposed Action 

For this measure, CARB is seeking further emissions reductions to support ozone attainment in 
the South Coast and elsewhere in California. To accomplish this, CARB staff anticipates casting a 
wide net in its review of product categories. CARB staff will conduct additional targeted product 
surveys to guide rule development and ensure emissions reductions are based on the 
state-of-the-science. Staff will consider opportunities to reduce ozone formation from both 
already regulated product categories as well as previously unregulated categories. For 
categories with relatively high contributions to ozone formation, whether currently regulated or 
unregulated, staff will evaluate the merits of proposing reactivity limits. 

Approaches to be considered also include investigating concepts for expanding manufacturer 
compliance options, market-based approaches, and reviewing existing exemptions. Staff will 
work with stakeholders to explore mechanisms that would encourage the development, 
distribution, and sale of cleaner, very low, or zero-emitting products. In undertaking these efforts 
staff will prioritize strategies that achieve the maximum feasible reductions in ozone-formation, 
TACs and GHG emissions. 

In summary, efforts to reduce the ozone impact of consumer products will include CARB staff’s 
consideration of control strategies that utilize VOC standards and reactivity-based limits. Staff 
will also consider other innovative approaches to most effectively meet emission reduction 
targets and help California meet its air quality, climate and public health goals.  

In addition to the development process for the Proposed 2022 State SIP Strategy, the measure 
as proposed by staff or adopted by the Board will be subject to a full independent public 
process. 

Estimated Emissions Reductions 

The proposed measure would address consumer product emissions growth by 2037 to help 
meet federal ozone standards in the South Coast and would contribute to attainment of State 
and federal standards statewide. Staff will use Survey data, along with other technical 
information, to propose control strategies to mitigate projected emission increases due to 
increased product use over time in the South Coast and statewide. 

Staff intends to continue performing survey work in support of Consumer Product Program 
implementation. Survey results will enable staff both to track emissions trends and to project 
future emission levels for use in ozone modeling. That modeling would be used in the future to 
evaluate the need for further consumer product emissions reductions. Survey work would also 
inform CARB staff about the emergence and market acceptance of products that could be the 
basis, should the need arise, for more stringent, technologically achievable and commercially 
viable regulatory limits. 

Emission reduction targets in this measure are expressed as VOC reductions or equivalent VOC 
reductions, as has historically been the case when describing SIP-creditable emissions reductions 
resulting from more stringent VOC standards or reactivity limits, respectively. The term 
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equivalent VOC reduction recognizes that reductions in ozone formation may be achieved by 
reformulating a product to use less reactive VOCs. For example, ozone formation reductions 
could be achieved by substituting less reactive VOC for more reactive VOC in a product. While 
total VOC content may not be reduced by such a reformulation, a reactivity limit would translate 
to an equivalent VOC reduction, based on the resulting ozone formation reduction. Similarly, 
equivalent VOC reductions could result from substitution of less reactive VOCs for LVP-VOCs in 
a product. In such a case, the total VOC content of a product could increase even as its ozone 
formation potential decreases. The benefits of such a regulatory approach would be 
appropriately expressed as equivalent VOC reductions. 

Table 40 - Consumer Products Estimated Emissions Reductions

Timing 

Proposed CARB Board hearing:  2027 
Proposed implementation schedule: 2028-2037 

Proposed SIP Commitment 

CARB staff proposes to commit to undertake investigation of a rule designed to achieve the 
VOC emissions reductions shown in Table 40 for the relevant nonattainment areas in the 
relevant years. Staff proposes to commit to bring a publicly noticed item before the Board by 
2027 that is either a proposed rule, or is a recommendation that the Board direct staff to not to 
pursue a rule based on an explanation of why such a rule is unlikely to achieve the relevant 
emissions reductions in the relevant timeframe, and would include a demonstration that the 
overall aggregate commitment will be achieved despite that rule not being pursued.  If CARB 
staff brings a proposed rule to the Board, and the Board adopts it, that rule may provide more 
or less emissions reductions than the amount shown. 
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Proposed Measures: Residential and Commercial Buildings 

Description of Source Category  

Residential and commercial buildings are responsible for roughly 5 percent of statewide NOx 
emissions due to natural gas combustion. California’s buildings emit about 66 tpd of NOx78 to 
the ambient air, about four times the emissions from electric utilities and nearly two-thirds the 
emissions from light-duty vehicles statewide. Space and water heating comprise nearly 
90 percent of all building-related natural gas demand.79 Buildings also contribute to 
approximately 25 percent of California’s GHG emissions when accounting for fossil fuels 
consumed onsite and through electricity demand as well as refrigerants used in air conditioning 
systems and refrigerators. The fuels we use and burn in buildings, primarily natural gas, for space 
and water heating contribute significantly to building-related criteria pollutant and GHG 
emissions and provide an opportunity for substantial emissions reductions where zero-emission 
technology is available. 

Zero-Emission Standard for Space and Water Heaters 

Overview 

The primary goal of this measure is to reduce emissions from new residential and commercial 
space and water heaters sold in California. CARB would set an emission standard for space and 
water heaters to go into effect in 2030. Through meaningful engagement with communities and 
the process outlined below, CARB would adopt a statewide zero-emission standard which would 
have criteria pollutant benefits as a key result along with GHG reductions. Beginning in 2030, 
100 percent of sales of new space heaters and water heaters would need to comply with the 
emission standard. CARB would design any such standard in collaboration with energy and 
building code regulators, and with air districts, to ensure it was consistent with all state and local 
efforts, and would work carefully with communities to consider any housing cost or affordability 
impacts, recognizing that reducing emissions from space and water heaters can generate health 
benefits and cost-savings with properly designed standards. CARB understands that this 
measure needs to be part of a suite of equity-promoting and complementary building 
decarbonization policies deeply informed by public process that include scaling back natural gas 
infrastructure, expanding construction of zero-emission buildings, and building a sustainable 
market by increasing affordability and accessibility through expanding incentive programs, 
ensuring utility rates are supportive of electrification, developing the workforce, and increasing 
consumer education. Although this measure is the only component appropriate for including in 
the SIP, before setting an emission standard, CARB will work in collaboration with other 
agencies, industry, environmental stakeholders, and community representatives to ensure that 
the measure is developed and implemented in an equitable manner to benefit low-income and 

78 CARB’s Criteria Emission Inventory CEPAM: 2022 Version 1.01 - Standard Emission Tool.  NOx emission estimates 
are based on annual average daily emissions. 
79 Kenney, Michael, Nicholas Janusch, Ingrid Neumann, and Mike Jaske. 2021. California Building Decarbonization 
Assessment. California Energy Commission. Publication Number: CEC-400-2021-006-CMF. Web link: 
https://www.energy.ca.gov/data-reports/reports/building-decarbonization-assessment. 
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disadvantaged communities. As such, community engagement will be a critical aspect of the 
entire process. Furthermore, as this proposal is developed, this measure may be expanded to 
include other end-uses. 

Background/Regulatory History 

• Nine air districts regulate NOx emissions from space heaters and water heaters. Bay Area,
San Joaquin Valley, South Coast, Yolo-Solano, San Diego County, and Sacramento Metro
enforce the most stringent emission limit of 10 ng/J NOx for water heaters. San Joaquin
Valley and South Coast enforce the most stringent emission limit of 14 ng/J NOx for
space heaters.

• Even with low NOx emission limits in place, NOx emissions from natural gas combustion
in residential and commercial buildings are projected to total 37.7 tpd NOx in the year
2030 and 36.2 tpd NOx in the year 203780. If no further action is taken to further limit
emissions from natural gas combustion, building-related emissions are projected to total
11.2 tpd NOx in South Coast and 4.6 tpd NOx in San Joaquin Valley by 2037.

• A statewide zero-emission standard for space and water heaters has the potential to
reduce 13.55 tpd NOx in 2037. If the statewide zero-emission standard was expanded to
include cooking, clothes drying, and all other end-uses of natural gas in residential and
commercial buildings, it would have the potential to reduce 19.96 tpd NOx in 2037.

Proposed Action 

For this measure, CARB would develop and propose zero-emission standards for space and 
water heaters sold in California using its regulatory authority for GHGs (which includes 
consideration of related criteria pollutant reduction benefits). CARB would collaborate with the 
U.S. Department of Energy and the California Energy Commission which are responsible for 
establishing appliance standards focused on maximizing energy efficiency at the federal and 
state level. CARB would consult with the California Building Standards Commission, Housing and 
Community Development and the California Energy Commission which have authority to 
develop building standards for new construction, additions, and alterations of residential and 
commercial buildings to ensure this measure is complementary. At the regional level, CARB 
would work with air districts in the development of a statewide zero-emission standard and to 
further tighten district rules to drive increased adoption of zero-emission technologies. Finally, 
CARB would engage with community-based organizations and other key stakeholders to 
incorporate equitable considerations for low-income and environmental justice communities 
where feasible. This proposed measure is a key component of a broader portfolio of strategies 
to advance equitable building decarbonization in California. 

This measure would not mandate retrofits in existing buildings, but some buildings would 
require retrofits to be able to use the new technology that this measure would require. 
Beginning in 2030, 100 percent of new space and water heaters (for either new construction or 

80 CARB’s Criteria Emission Inventory CEPAM: 2022 Version 1.01 - Standard Emission Tool.  NOx emission estimates 
are based on summer average daily emissions as opposed to annual average daily emissions. 
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replacement of burned-out equipment in existing buildings) sold in California would need to 
meet the zero-emission standard. It is expected that this regulation would rely heavily on heat 
pump technologies currently being sold to electrify new and existing homes. In addition to the 
development process for the Proposed 2022 State SIP Strategy, the measure as proposed by 
staff or adopted by the Board will be subject to a full public process.  

Estimated Emissions Reductions 

The estimated emission benefits associated with a zero-emission standard measure were 
quantified based on CARB’s CEPAM 2022 v1.01. Preliminary estimated emission benefits are 
presented below. The estimated emissions benefits for this measure in the Draft 2022 State SIP 
Strategy were estimated based on annual-averaged emissions, but were updated for the 
Proposed 2022 State SIP Strategy for consistency with the other measures to represent 
summer-averaged emissions. The change in estimated emissions benefits are expected and the 
difference occurs due to household seasonal usage of space and water heaters.   

Table 41 – Water Heating and Space Heating Estimated Emissions Reductions (Summer 
Average)81

Timing 

Proposed CARB Board hearing:  2025 
Proposed implementation begins: 2030 

Proposed SIP Commitment 

CARB staff proposes to commit to undertake investigation of a rule designed to achieve the 
NOx emissions reductions shown in Table 41 for the relevant nonattainment areas in the relevant 
years. Staff proposes to commit to bring a publicly noticed item before the Board by 2025 that is 
either a proposed rule or is a recommendation that the Board direct staff to not pursue a rule 
based on an explanation of why such a rule is unlikely to achieve the relevant emissions 
reductions in the relevant timeframe, and would include a demonstration that the overall 
aggregate commitment will be achieved despite that rule not being pursued. If CARB staff 
brings a proposed rule to the Board, and the Board adopts it, that rule may provide more or less 
emissions reductions than the amount shown. 

81 Reductions may be achieved through CARB and/or complementary South Coast AQMD control measures for this 
sector 
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Proposed Measures: Pesticides 

Description of Source Category  

Pesticides are used for urban and agricultural pest management across the State and are an 
area-wide source of ROG and other types of emissions. 

Pesticides are regulated under both federal and state law. Under the Federal Insecticide, 
Fungicide, and Rodenticide Act (FIFRA), the U.S. EPA has authority to control pesticide 
distribution, sale, and use. Pesticides used in the United States must first be registered (licensed) 
by the U.S. EPA and subsequently registered by DPR prior to being distributed, sold or used in 
California. Registration ensures that pesticides will be properly labeled and will not cause 
significant adverse effects to human health or the environment. 

DPR is the agency responsible for regulating the sale and use of pesticides in California. DPR can 
generally reduce exposures to pesticides through the development and implementation of 
necessary restrictions on pesticide sales and use and by encouraging integrated pest 
management. Mitigation measures may be implemented by several methods, including 
regulations, local permit conditions, pesticide label changes, or product cancellation.   

DPR is working to accelerate the transition toward safer, more sustainable pest management 
practices in order to improve the health of all Californians and protect the environment, while 
also continuing to support a strong agricultural economy and effectively manage urban pest 
pressures. DPR launched the Sustainable Pest Management Work Group in 2021 to develop a 
roadmap for how to achieve this vision. The group will release its recommendations later in 
2022. Future developments from this workgroup’s recommendations could potentially result in 
VOC emissions reductions in addition to minimizing reliance on more hazardous pesticides. 

1,3-Dichloropropene Health Risk Mitigation 

Background/Regulatory History 

Considered a volatile organic compound (VOC), 1,3-Dichloropropene (1,3-D) is a fumigant used 
to control nematodes, insects, and disease organisms in soil. 1,3-D has major uses in California in 
fruit and nut trees, strawberries, grapes, carrots, and a host of other food and non-food crops. It 
is commonly injected into soil on a pre-plant basis. It is also applied through drip irrigation prior 
to planting. The potential for 1,3-D volatilization creates the opportunity for off-site transport 
and subsequent human exposure.  

DPR’s 2015 Risk Characterization Document indicates possible unacceptable exposures to 
non-occupational bystanders, particularly infants and children. DPR also observed air 
concentration detections near the acute health screening levels from ambient air monitoring 
performed throughout the state. 

DPR’s 2021 Risk Management Directive established the regulatory target of limiting short-term 
air concentrations to no more than 55 parts per billion as a 72-hour average to mitigate acute 
exposures.   
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DPR conducted five pilot studies in 2020-2021 to develop and assess mitigation measures to 
reduce 1,3-D exposures. The resulting mitigation measures from this study will help inform the 
basis for DPR’s regulation to address exposure to non-occupational bystanders.  

Proposed Action 

DPR is developing a regulation to address both cancer and acute risk to non-occupational 
bystanders from the use of 1,3-D. The regulation will be developed in consultation with the 
County Agricultural Commissioners (CACs), the local air districts, the California Air Resources 
Board (CARB), the Office of Environmental Health Hazard Assessment (OEHHA), and the 
California Department of Food and Agriculture (CDFA). Once implemented, DPR’s regulation 
would require applicators to use totally impermeable film (TIF) tarpaulins or other mitigation 
measures that provide a comparable degree of protection from exposure. 

Potential Emissions Reductions 

Once implemented, DPR’s regulation would reduce non-occupational bystander exposure to 
1,3-D by shifting to application methods with lower 1,3-D emissions or that use other measures 
to reduce exposure. Due to a variety of factors, a small number of allowable application 
methods may not result in emissions reductions.  This regulation would not address any 
mandatory state implementation plan (SIP) element or other Clean Air Act requirement but may 
reduce VOC emissions from the use of this fumigant once fully implemented. While emissions 
reductions have not been identified at this time, DPR will quantify any emissions reductions once 
mitigation measures have been adopted.  

Timing 

DPR notices rulemaking:  2022 
1,3-D Regulations effective: 2024 

Proposed SIP Commitment 

DPR is committed to the development and implementation of a statewide regulation to address 
both cancer and acute risks to non-occupational bystanders from the use of 1,3-D. While this 
regulation would not address any mandatory SIP element or other Clean Air Act requirement, it 
may reduce VOC emissions from the use of this fumigant once it is fully implemented. 
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Proposed Measures: Primarily-Federally and Internationally Regulated 
Sources 

In addition to reducing emissions from on-road vehicles and off-road equipment, it is critical to 
achieve emissions reductions from sources that are primarily regulated at the federal and 
international level. CARB and the air districts in California have taken actions to not only petition 
federal agencies for action, but also to directly reduce emissions using programmatic 
mechanisms within our respective authorities. CARB continues to explore additional actions, 
many of which may require a waiver or authorization under the Clean Air Act, as described 
below. That said, given that aviation, locomotives, and oceangoing vessels are projected to 
contribute more than 40 percent of statewide NOx emissions by 2037, as shown in Figure 17, 
actions by the U.S. EPA and other federal and international entities are needed to reduce 
emissions from these sources. As shown below and in Figure 18, emissions of both ROG and 
NOx from these sources are projected to increase from 2018 through 2037 absent additional 
federal action. 

Figure 17 - 2037 Statewide NOx Baseline Emissions Inventory82 

82 Source: 2022 CEPAM v1.01; represents the current baseline emissions out to 100 nautical miles with adopted 
CARB and district measures 
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Description of Source Categories: 

Locomotives 

Locomotives are self-propelled vehicles used to push or pull trains, including both freight and 
passenger operations. Union Pacific Railroad (UP) and BNSF Railway (BSNF) are the two Class I, 
or major, freight railroads operating in California. There are also seven intrastate passenger 
commuter operators and up to 26 freight shortline railroads currently operating in California. UP 
and BNSF, however, generate the vast majority (90 percent) of locomotive emissions within the 
State, with most attributable to interstate line haul locomotives.  

UP and BNSF operate three major categories of freight locomotives, both nationally and in 
California. The first category is interstate line haul locomotives, which are primarily 
~4,400 horsepower (HP). The second category is made up of medium-horsepower (MHP) 
locomotives, as defined by CARB as typically between 2,301 and 3,999 HP. MHP locomotives 
are typically older line haul locomotives that have been cascaded down from interstate service. 
And lastly, there are switch (yard) locomotives, specifically defined by U.S. EPA as between 
1,006 and 2,300 HP.  

Locomotives operating at railyards and traveling throughout the nation are a significant source 
of emissions of diesel PM (which CARB has identified as a toxic air contaminant), NOx, and 
GHGs. These emissions often occur in or near densely populated areas and neighborhoods, 
exposing residents to unhealthy levels of toxic diesel PM, plus regional ozone and secondary 
PM2.5. 

Aviation 

According to CARB’s official emissions inventory, five different aircraft categories contribute 
significantly to NOx emissions: civilian piston aircraft, agricultural crop-dusting aircraft, military 
jet aircraft, commercial jet aircraft, and civilian jet aircraft. Commercial jet aircraft contribute 
about 90 percent of NOx emissions from all aircraft in California, whereas military jet aircraft and 
civilian jet aircraft each contribute about 4.5 percent of NOx. Together, civilian piston aircraft 
and agricultural crop-dusting aircraft produce less than 1 percent of NOx emissions.  

Ocean-Going Vessels 

Ocean-Going Vessels (OGV or vessel) are very large vessels designed for deep water navigation. 
OGVs include large cargo vessels such as container vessels, tankers, bulk carriers, and car 
carriers, as well as passenger cruise vessels. These vessels transport containerized cargo; bulk 
items such as vehicles, cement, and coke; liquids such as oil and petrochemicals; and 
passengers. OGVs travel internationally and may be registered by the U.S. Coast Guard 
(U.S.-flagged), or under the flag of another country (foreign-flagged). Most vessels that visit 
California ports are foreign-flagged vessels. 
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Figure 18 - Primarily-Federally Regulated Sources: Statewide Baseline Emissions Inventory83 

Federally Certified On-Road Heavy-Duty Vehicles 

As previously described, heavy-duty vehicles include a wide range of vocational and drayage 
trucks, as well as buses. California may receive a waiver of Clean Air Act preemption for new 
motor vehicles that differs from the federal emission standards. Since 1990, California’s 
heavy--duty engine emission standards have become dramatically more stringent than federal 
emission standards. While California has more stringent emission standards for heavy-duty 
vehicles than the federal government, this does not prevent trucks from outside of California 
traveling within the state. Close to half of the vehicle miles traveled from on-road heavy-duty 
vehicles in the State is contributed by vehicles originally sold outside of California, otherwise 
known as federal-certified vehicles. These federal-certified vehicles are only required to meet the 
less stringent federal emission standards and not California’s emission standards.  

Preempted Off-Road Equipment 

The off-road equipment category includes some equipment in the following categories: lawn 
and garden equipment, transportation refrigeration units, vehicles and equipment used in 
construction and mining, forklifts, cargo handling equipment, commercial harbor craft, and other 

83 Source: CARB 2022 CEPAM v1.01; represents the current baseline emissions out to 100 nautical miles with 
adopted CARB and district measures 
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industrial equipment. California is the only state with authority to adopt and enforce emission 
standards for new and in-use off-road engines that differ from the federal emission standards. 
That said, the Clean Air Act does preempt California from establishing more stringent standards 
for equipment under 175 horsepower in a select group of off-road equipment categories. These 
preempted off-road equipment categories are only required to meet the less stringent federal 
emission standards and not California’s emission standards. 
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Proposed CARB Measures 

In-Use Locomotive Regulation 

Overview 

CARB is developing the In-Use Locomotive Regulation to accelerate the adoption of advanced, 
cleaner technologies, including zero-emission technologies, for locomotive operations. 
Locomotives have diesel engines, which are significant emitters of PM and NOx. Locomotive 
emissions are concentrated in locations like ports and railyards and pose significant health risks 
to nearby communities. This draft regulation will be implemented statewide and provide an 
opportunity for locomotive operators to better address regional pollution and long-standing 
environmental justice concerns with communities near railyards.  

Additionally, the measure includes a pathway to accelerate the immediate adoption of advanced 
cleaner technologies for all locomotive operations. These accelerated timelines for cleaner 
technologies are in response to Executive Order N-79-20, which calls for 100 percent of off-road 
vehicles and equipment operations to be zero-emission by 2035 where feasible.  

Local air districts may also pursue indirect source rules for freight facilities that could result in 
reductions from this category. CARB staff is considering an indirect source rule suggested 
control measure to assist air districts.  

Background/Regulatory History 

• Locomotive emissions are projected to contribute 14 percent to the State’s freight diesel
emissions NOx inventory and 16 percent to the State’s freight diesel emissions PM2.5
inventory in 2030.

• Locomotive activity occurs at seaports, railyards, and other major freight hubs throughout
California. Nearby communities are disproportionately burdened by the cumulative health
impacts from these facilities.

• In 2017, CARB petitioned U.S. EPA to promulgate a Tier 5 standard. The proposed
standard would include using on-board batteries to support zero-emission rail operation
in sensitive areas, as well as cut fuel consumption and GHG emissions. As of March 2022,
U.S. EPA has taken no action on this petition.

• The proposed In-Use Locomotive Regulation is California’s first regulation of locomotives
in-use. In the past, CARB obtained emissions reductions from locomotives through
enforceable agreements with two Class I railroads: Union Pacific (UP) and BNSF Railway
(BNSF). The 1998 Locomotive NOx Fleet Average Emissions Agreement in the South
Coast Air Basin (1998 MOU84) mandated a Tier 2-average NOx emission standard
throughout the South Coast Air Basin by 2010.

84CARB: 1998 Locomotive NOx Fleet Average Emissions Agreement in the South Coast Air Basin 
<https://ww2.arb.ca.gov/sites/default/files/2018-06/loco_flt.pdf> accessed December 28, 2020. 

https://ww2.arb.ca.gov/our-work/programs/reducing-rail-emissions-california
https://ww2.arb.ca.gov/sites/default/files/2018-06/loco_flt.pdf
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• The 2005 Statewide Railyard Agreement (2005 Agreement85) initiated early use of
low--sulfur diesel in locomotives, established a statewide idle-reduction program, and
ensured that BNSF and UP would work with CARB to obtain Health Risk Assessments at
18 of California’s major railyards.

• While enforceable agreements and federal locomotive standards have achieved emissions
reductions, more stringent emission standards are needed to address the air quality,
public health, and climate change concerns associated with locomotive operations.

• In September 2020, Governor Newsom signed Executive Order N-79-20 which directs
CARB to adopt regulations to transition the State’s transportation fleet to ZEV. This
includes transitioning the state’s off-road fleet (including locomotives) to ZEVs by 2035
where feasible.

Proposed Action 

For this measure, CARB would develop an In-Use Locomotive Regulation that would apply to all 
locomotives operating in the State of California with engines that have a total rated power of 
greater than 1,006 hp, excluding locomotive engines used in training of mechanics, equipment 
designed to operate both on roads and rails, and military locomotives. In addition to the 
measures described below, locomotive operators would report locomotive engine emissions 
levels and activity on an annual basis. 

Spending Account: The goal of this action is to increase uptake of cleaner diesel locomotives 
and zero-emission locomotives. 

• By July 1, 2024, a spending account would be established for each locomotive operator.
• The amount deposited annually into the operator’s spending account is determined by

the NOx and PM emission levels of the locomotive engines and activity in megawatt
hours of each locomotive operated in California.

• Funds in the account would be required to go toward the Tier 4 locomotives from
2023-2030, and toward zero-emission locomotives from 2030 and beyond.

• At any time, the spending account funds may be used for zero-emission locomotives,
zero-emission railcar movers, zero-emission infrastructure and zero-emission locomotive
pilots and demonstration projects.

In-Use Operational Requirements: Gradually eliminating the use of older, dirtier locomotives. 

• Beginning January 1, 2030, all locomotives built in or before 2007 would no longer be
allowed to operate in California.

• After January 1, 2030, only locomotives less than 23 years may operate in California.
• Starting January 1, 2030 all Passenger, Switch and Industrial locomotives with original

engine build dates of 2030 or later must be zero-emission to operate in California.

85 CARB: 2005 Statewide Railyard Agreement <https://ww2.arb.ca.gov/resources/documents/2005-statewide-
railyard-agreement> accessed December 28, 2020. 

https://ww2.arb.ca.gov/resources/documents/2005-statewide-railyard-agreement
https://ww2.arb.ca.gov/resources/documents/2005-statewide-railyard-agreement
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• Starting January 1, 2035 all Line Haul locomotives with an engine build date of 2035 or
later must be zero-emission to operate in California.

Idling Limit: Reducing unnecessary idling. 

• Locomotives equipped with automatic engine stop/start systems are to idle no more than
30 minutes unless an exemption applies.

In addition to the development process for the Proposed 2022 State SIP Strategy, the measure 
as proposed by staff or adopted by the Board will be subject to a full public process. 

Estimated Emissions Reductions 

Emissions reductions for this category were developed using the 2021 line haul locomotive 
inventory, the 2017 short line inventory, the 2017 passenger locomotive inventory, and the 2022 
switcher and industrial and military locomotive inventories. The modeling included a spending 
account which accumulated funds from the locomotive companies based on the Tier and activity 
within California, then required spending funds on the cleanest available locomotives. In 2030, 
operational requirements restrict the use of locomotives age 23 and older, restricting them from 
operations in California. Zero emission locomotives would be phased in beginning in 2030 for all 
categories except line haul, with line haul following in 2035. Table 42 shows the estimated 
emissions benefits for this measure.  

Table 42 – In-Use Locomotive Regulation Emissions Reductions

Timing 

Proposed CARB Board hearing:  2023 
Proposed implementation begins: 2024 

Proposed SIP Commitment 

CARB staff proposes to commit to undertake investigation of a rule designed to achieve the 
NOx emissions reductions shown in Table 43 for the relevant nonattainment areas in the relevant 
years. Staff proposes to commit to bring a publicly noticed item before the Board by 2023 that is 
either a proposed rule, or is a recommendation that the Board direct staff to not to pursue a rule 
based on an explanation of why such a rule is unlikely to achieve the relevant emissions 
reductions in the relevant timeframe, and would include a demonstration that the overall 
aggregate commitment will be achieved despite that rule not being pursued.  If CARB staff 
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brings a proposed rule to the Board, and the Board adopts it, that rule may provide more or less 
emissions reductions than the amount shown. 
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Future Measures for Aviation Emissions Reductions 

Overview 

The primary goal of future measures for aviation is to reduce emissions from airport and aircraft 
related activities. The identified emission sources for the aviation sector are main aircraft 
engines, auxiliary power units (APU), and airport ground transportation. Controlling emission 
sources that are primarily regulated by the federal government is critical to protect public health 
and to achieve our clean air and climate targets. Despite the reductions achieved by existing 
federal programs, such as the Federal Aviation Administration’s (FAA) Continuous Lower Energy, 
Emissions and Noise (CLEEN) program, and National Aeronautics and Space Administration 
(NASA) programs; Advanced Air Vehicles Program, Integrated Aviation System Research 
Program, and the Environmentally Responsible Aviation Project, additional measures are needed 
to meet air quality and climate goals and obtain local health exposure reductions. While engine 
standards do exist at the federal and international level for new type and in-production aircraft 
engines, these standards do not reflect the current state of technology. As a result, emissions 
from the aviation sector have not decreased at the same pace as those for other mobile sources 
in California. In order to achieve the magnitude of emissions reductions necessary from this 
category, and due to the local, national and international nature of aircraft travel, strong action 
and advocacy is required at the federal and international level. 

At the State level, CARB has implemented regulations aimed at reducing on-ground emissions 
from airports and some local air districts have Memorandums of Understandings (MOUs) with 
airports to further reduce on-ground emissions. To support emissions reductions on the scale 
needed, CARB will continue to advocate and coordinate with local, district, State, and federal 
partners to promulgate measures and regulations to achieve reductions. 

Local air districts may also pursue indirect source rules for freight facilities that could result in 
reductions from this category. CARB staff is considering an indirect source rule suggested 
control measure to assist air districts.  

Background/Regulatory History 

• NOx emissions from aircraft are projected to grow significantly. In California, aircraft are
projected to make up 9.5 percent of mobile source NOx emissions in 2035, increasing
from 5.4 percent in 2020.86

• International Civil Aviation Organization (ICAO) is the United Nations body that sets and
adopts civil aviation standards and practices for its 193 national government members.
The Committee on Aviation Environmental Protection (CAEP) is a technical committee of
ICAO. CAEP assists ICAO with formulating new policies and adopting new standards and
recommended practices. The most recent standards adopted by ICAO are:87

86 2021_line_haul_locomotive_emission_inventory_final.pdf (ca.gov) https://ww2.arb.ca.gov/sites/default/files/2021-
02/2021_line_haul_locomotive_emission_inventory_final.pdf  

87 Committee on Aviation Environmental Protection (CAEP) (icao.int) 
www.icao.int/ENVIRONMENTAL-PROTECTION/Pages/CAEP.aspx  

https://ww2.arb.ca.gov/sites/default/files/2021-02/2021_line_haul_locomotive_emission_inventory_final.pdf
https://ww2.arb.ca.gov/sites/default/files/2021-02/2021_line_haul_locomotive_emission_inventory_final.pdf
http://www.icao.int/ENVIRONMENTAL-PROTECTION/Pages/CAEP.aspx
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o CAEP/8: latest NOx standard adopted in 2011;
o CAEP/10: first CO2 standard adopted in 2017; and
o CAEP/11: first non-volatile PM mass and number standard adopted in 2019.

• U.S. EPA is required to set emission standards for any air pollutant emitted by aircraft that
may reasonably be anticipated to endanger public health or welfare.88 U.S. EPA is not
bound by ICAO standards and can adopt standards that are stricter than those set by
ICAO. EPA has historically adopted ICAO standards and has most recently adopted a
GHG emission standard and has proposed a PM emission standard for aircraft that are
both equivalent to the ICAO standards.

• FAA’s CLEEN program is a cost-sharing program aimed at accelerating the development
and commercialization of new certifiable aircraft technologies and sustainable aviation
fuels. The program has been successful in developing technologies relating to composite
airframe technologies, advanced wing technologies, advanced fan systems, and many
other technologies.89

• There are certified aircraft engines available that achieve NOx emissions below the
CAEP/8 standard and PM emissions below the latest CAEP/11 standard. Engine
manufacturers are also currently developing engines that achieve significant reductions
beyond the current standards. These new technology advances enable reductions in both
NOx and PM emissions and provide a pathway for achieving effective ways to reduce
harmful emissions.

• CARB implemented the In-Use Off-Road Diesel-Fueled Fleets Regulation, Large
Spark -Ignition Fleet Requirements Regulation, and the Zero-Emission Airport Shuttle
Regulation, all aimed at targeting airport related on-ground emissions. Current
regulations aim to reduce harmful emissions such as NOx, HC, GHGs, and PM among
others.

Proposed Action 

Due to U.S. EPA’s authority on setting emission standards, for this measure, CARB would 
strongly advocate for stricter emission regulations and highlight the need to reduce pollution to 
protect public health – this is discussed further in the Federal Actions portion of this document. 

CARB would also explore requiring all larger airports to perform a comprehensive and 
standardized emission inventory. An accurate emission inventory that reflects all on-ground and 
near-ground emissions would establish a baseline and enable verifiable and quantifiable future 
emissions reductions. Accurate on-going reporting would enable better emissions inventory 
development, technology assessment, and policy development, such as future regulatory and 
incentive programs.  

CARB would continue to assess technology development for the aviation sector. The purpose is 
to help inform and support CARB planning, regulatory, and voluntary incentive efforts. 

88  Clean Air Act sec. 231, 42 U.S.C. § 7571. 
89 FAA, CLEEN Phase I and II Projects, Feb. 27, 2020, available at 
https://www.faa.gov/about/office_org/headquarters_offices/apl/research/aircraft_technology/cleen  

https://www.faa.gov/about/office_org/headquarters_offices/apl/research/aircraft_technology/cleen
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Concurrently, CARB would support, track, and explore current, in-development, and future 
emission reduction technology advancements.  

CARB would evaluate federal, State, and local authority in setting operational efficiency 
practices to achieve emissions reductions. Operational practices include landing, takeoff, taxi, 
and running the APU, and contribute to on-ground and near-ground emissions. Near ground 
emissions are emissions between ground level up to 3,000 feet. Operational practices such as 
de-rated take-off90 and reduced power taxiing91 have the potential to achieve emissions 
reductions.  

CARB would similarly work with U.S. EPA, air districts, airports, and industry stakeholders in a 
collaborative effort to develop regulations, voluntary measures and incentive programs. CARB 
would evaluate the incentive amounts that would be required to encourage the voluntary use of 
the cleanest aircraft, engines, and fuels. Incentives to encourage the use of the cleanest aircraft, 
engines, and fuels in California would involve identification of funding sources and 
implementation mechanisms such as development of new programs. In addition to the 
development process for the Proposed 2022 State SIP Strategy, the measure or measures as 
proposed by staff or adopted by the Board will be subject to full public processes. 

Estimated Emissions Reductions 

While emissions reductions have not been identified at this time, CARB will quantify any 
emissions reductions from the proposed measures during the development process.  

Timing  

CARB is exploring authority, feasibility, and conducting advocacy: 2021-2027 

Proposed CARB Board hearing:  2027 
Proposed implementation schedule: 2029 

Proposed SIP Commitment 

CARB staff proposes to commit to engage in a public process and bring to the Board programs 
and policies or take other actions to implement this measure.  

90 G.S. Koudis et al., ‘‘Airport emissions reductions from reduced thrust takeoff operations,’’ 
Transportation Research Part D: Transport and Environment, 52, 15-28 (2017). 
91 Sustainable Aviation, ‘‘Aircraft on the Ground CO2 Reduction Programme,’’ UK’s Airport 
Operators Association. 
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Future Measures for Ocean-Going Vessel Emissions Reductions 

Overview 

The primary goal of future measures for OGVs is to further reduce emissions from OGVs that are 
transiting, maneuvering, or anchoring in Regulated California Waters (RCW) and while docking 
at berth in California seaports.92 California has two primary regulations currently in place to 
reduce emissions from OGVs: 1) the OGV Fuel Regulation, which was adopted in 2008 and 
requires all OGVs to use cleaner 0.1 percent sulfur distillate grade fuels while in RCW, and 2) the 
At Berth Regulation, which requires regulated vessels to connect to shore power or use an 
alternative emissions control technology to reduce emissions while docked at berth at regulated 
California seaports.93,94 The original At-Berth Regulation was adopted in 2007, and requires 
80 percent of regulated container, refrigerated cargo, and passenger cruise vessels to reduce 
emissions while berthed at regulated California seaports. The 2020 At Berth Regulation 
expansion extended emissions control requirements to auto carrier (also called “roll-on/roll-off” 
or “ro-ro”) and tanker vessels, as well as new seaports and marine terminals that receive these 
two vessel types, and requires all regulated vessel types to connect to shore power or a CARB 
approved emissions control strategy during every visit to a regulated marine terminal.95 

There are also existing voluntary incentive programs in place that encourage OGVs to reduce 
emissions, such as the Port of Los Angeles’ Environmental Ship Index Program, the Port of Long 
Beach’s Green Flag Incentive Program, and the various vessel speed reduction (VSR) zones that 
are in place off the Ports of Long Beach, Los Angeles, and San Diego, as well as in the Santa 
Barbara Channel and San Francisco Bay.  

Despite the reductions achieved by existing regulatory and incentive programs, additional 
measures are needed to achieve further emissions reductions from OGVs in order to protect 
public health and meet federal air quality standards. OGVs have diesel engines, which are 
significant emitters of PM and NOx. OGV emissions are concentrated near the ports and pose 
significant health risks to nearby communities. Due to the international nature of OGVs, 
advocacy and coordination with federal and international oversight and regulatory organizations 
are needed to achieve additional emissions reductions – this is discussed further in the Federal 
Actions portion of this document. 

Local air districts may also pursue indirect source rules for freight facilities that could result in 
reductions from this category. CARB staff is considering an indirect source rule suggested 
control measure to assist air districts.  

92 Regulated California Waters is defined as within 24 nautical miles of the California coast. 
93 Regulated container and refrigerated cargo fleets are any fleet making 25 or more visits to a regulated seaport, 
while regulated cruise fleets are any fleet making 5 or more visits to a regulated seaport. 
94 Under the 2007 At-Berth Regulation, six California seaports are subject to emissions control requirements: the 
Ports of Los Angeles, Long Beach, Oakland, San Francisco, San Diego, and Hueneme. 
95 Under the 2020 At Berth Regulation, any marine terminal receiving 20 or more visits from container, refrigerated 
cargo, cruise, ro-ro, or tanker vessels is subject to emission control requirements. 



September 22, 2022 

118 

2022 State SIP Strategy 

Background/Regulatory History 

• The majority of emissions from OGVs occur while vessels are in transit and operating their
large slow-speed marine engines, which are typically powered by heavy fuel oil (or
“bunker fuel”).96 CARB’s Vessel Clean Fuel Regulation requires OGVs to use 0.1 percent
sulfur distillate grade fuels (marine diesel oil/marine gas oil) for all OGVs sailing within
RCW to help reduce emissions from OGVs, namely sulfur oxide (SOx) emissions.

• OGV emissions (up to 100 nautical miles) are projected to account for 20 percent of
mobile source NOx emissions in 2037, up from 10 percent in 2017.97 

• Increased emissions are occurring from all modes of OGV operations (in transit,
maneuvering, anchoring, and at berth) because of increased import/export activity and
seaport congestion (which may be associated with a variety of factors, including the
global pandemic, increased purchasing by consumers, periodic labor disputes, tariff
changes, etc.).

• OGVs and emissions standards are largely regulated on an international level by the
International Maritime Organization (IMO), whose primary focus is reducing NOx and
GHG emissions from OGVs. IMO marine engine standards for OGVs regulate NOx
emissions only, with no PM standards in place. Tier I and II engine standards exist for any
vessel with a keel-laid date beginning on January 1, 2000, and January 1, 2011,
respectively. Stricter Tier III IMO marine engines, which achieve a significant reduction in
NOx emissions (around an 80 percent reduction from Tier II) are currently required for any
OGV with a keel-laid date of January 1, 2016, or later. However, due to the long lifespan
of OGVs and the fact that OGVs with keel laid dates after January 1, 2016, are only
required to have Tier III engines when sailing within Emission Control Areas (ECA),
turnover to Tier III engines is slow and not expected for most vessel categories until
2030+.98

• Significant reductions in SOx emissions from OGVs have been achieved through
implementation of the OGV Fuel Regulation and North American Emissions Control Area.
Reductions in NOx, PM, and GHGs have also been achieved through implementation of
the At Berth Regulation, however, additional reductions of these pollutants are needed,
particularly from OGVs in transit and anchoring near the California coast, in order to
achieve federal air quality standards and reduce health impacts from ultrafine diesel
particles in portside communities.

• Advocacy at the federal/international level for measures such as cleaner vessel engine
standards, cleaner fuels, and increased use of vessel speed reduction outside of RCW are
necessary to achieve further reductions from OGVs.

96 California Air Resources Board. Staff Report: Initial Statement of Reasons. October 15, 2019. 
https://ww2.arb.ca.gov/sites/default/files/classic/regact/2019/ogvatberth2019/isor.pdf  
97 California Air Resources Board. CARB’s Potential Future Measures for Reducing Emissions from OGVs. 2022 
AQMP Mobile Source Working Group. April 1, 2021. Retrieved from http://www.aqmd.gov/docs/default-
source/clean-air-plans/air-quality-management-plans/2022-air-quality-management-plan/ogv-presentations-
combined-04-01-21.pdf  
98 CARB. Appendix H - Update to Inventory for Ocean-Going Vessels At Berth: Methodology and Results. October 
9, 2019. Retrieved at https://ww2.arb.ca.gov/sites/default/files/classic/regact/2019/ogvatberth2019/apph.pdf  

https://ww2.arb.ca.gov/sites/default/files/classic/regact/2019/ogvatberth2019/isor.pdf
http://www.aqmd.gov/docs/default-source/clean-air-plans/air-quality-management-plans/2022-air-quality-management-plan/ogv-presentations-combined-04-01-21.pdf
http://www.aqmd.gov/docs/default-source/clean-air-plans/air-quality-management-plans/2022-air-quality-management-plan/ogv-presentations-combined-04-01-21.pdf
http://www.aqmd.gov/docs/default-source/clean-air-plans/air-quality-management-plans/2022-air-quality-management-plan/ogv-presentations-combined-04-01-21.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/regact/2019/ogvatberth2019/apph.pdf
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• Cleaner marine fuels being explored include hydrogen, methanol, ammonia, and liquid
natural gas (LNG). There is no consensus within the maritime industry yet as to which
alternative fuel(s) might be best suited for OGV applications.

Proposed Action 

For this measure, CARB would pursue evaluating further regulatory actions to achieve additional 
reductions in NOx, PM, and GHG emissions from OGVs through the use of operational changes 
and new technologies currently in development, including advances in exhaust capture and 
control, mobile shore power connections, cleaner fuels (such as LNG, hydrogen, methanol, 
ammonia, etc.), alternative power sources (including batteries and fuel cells), as well as potential 
vessel side technologies (such as water-in-fuel emulsion). In pursuing regulatory measures, CARB 
would work with U.S. EPA, California air districts, seaports, and industry stakeholders in a 
collaborative effort to determine which measure would provide the most effective emissions 
reductions, as well as CARB’s ability to implement each potential measure. Advocacy at the 
federal and international levels are necessary to achieve additional emissions reductions from 
OGVs given the international nature of sea trade.  

Additionally, CARB staff have committed to assessing the potential feasibility of control 
technologies for use with bulk/general cargo vessels and vessels at anchor (which are not subject 
to emissions control requirements in the 2020 At Berth Regulation) as part of the 2020 At Berth 
Regulation’s Interim Evaluation. This evaluation will occur in 2021-2022, with a public report due 
to the Board by December 1, 2022.  

For incentive measures, CARB would similarly work with U.S. EPA, California air districts, 
seaports, and industry stakeholders in a collaborative effort to expand ongoing efforts already 
underway by air districts, such as the South Coast AQMD. Determining what amount of money 
would be required to encourage OGVs to voluntarily use cleaner engines/fuels, reduce emissions 
at anchor, or sail at slower speeds, would be key to supporting these efforts. Incentives to 
encourage ships using cleaner engines or fuels to visit California seaports would involve 
identification of funding sources and implementation mechanisms such as development of new 
programs or the enhancement of existing incentive programs, such as expanding existing VSR 
zones, developing a “Green Shipping Lane” to encourage incentives amongst multiple Pacific 
seaports, etc.  

Incentive or regulatory measures could be pursed to achieve further emissions reductions from 
OGVs, including: 

• Using cleaner engines or cleaner fuels than those required by U.S. EPA and the IMO;
• Reducing emissions while anchored within RCW;
• Sailing at slower speeds while in RCW; and
• Requiring bulk and general cargo vessels to reduce emissions while at berth.

In addition to the development process for the Proposed 2022 State SIP Strategy, the measure 
or measures as proposed by staff or adopted by the Board will be subject to full public 
processes. 
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Estimated Emissions Reductions 

While emissions reductions have not been identified at this time, CARB will quantify any 
emissions reductions from this measure during the measure development process. 

Timing  

Proposed CARB advocacy and development of future measures: 2021-2027 

Proposed CARB Board hearing:  2027 
Proposed implementation schedule: TBD 

Proposed SIP Commitment 

CARB staff proposes to commit to engage in a public process and bring to the Board programs 
and policies or take other actions to implement this measure.  



September 22, 2022 

121 

2022 State SIP Strategy 

Federal Actions Needed 

The federal actions for primarily-federally and internationally regulated categories or 
subcategories include measures to control on-road heavy-duty vehicles, off-road equipment, 
aviation, locomotives, and oceangoing vessels.  

On-Road Heavy-Duty Vehicles 

Overview 

In the 2016 State SIP Strategy, CARB included a measure to petition for federal low-NOx 
standards that would apply to all new heavy-duty trucks sold nationwide. This would ensure that 
all trucks traveling within California would eventually be equipped with an engine meeting the 
lower NOx standard. Federal action is critical to implement this emission standard.  

In addition to the need for cleaner combustion engine standards, actions are also needed at the 
federal level to drive the introduction of zero-emission heavy-duty vehicles into the on-road fleet 
nation-wide. The goal of these proposed measures is to reduce emissions from combustion 
engine on-road heavy-duty trucks sold outside of California but operating within California. 

Background/Regulatory History 

Due to the preponderance of interstate trucking’s contribution to emissions in California, timely 
federal action to implement a national low-NOx engine standard is critical to provide the 
emissions reductions needed for attainment. The 2016 State SIP Strategy called for U.S. EPA to 
develop a national low-NOx standard. In June of 2016, the South Coast, San Joaquin Valley and 
Bay Area air districts and nine other state and local air control agencies formally petitioned 
U.S. EPA to adopt 0.02 g/bhp-hr NOx standards for medium- and heavy--duty truck engines 
nationally. U.S. EPA responded to those petitions on December 20, 2016, stating that they will 
initiate the work necessary to issue a Notice of Proposed Rulemaking for a new on-road 
heavy-duty NOx program, with the intention of proposing standards that could begin in model 
year 2024, consistent with the lead-time requirements of the Clean Air Act. In November 2018, 
U.S. EPA announced the national program, known as the Cleaner Trucks Initiative (CTI), and an 
Advanced Notice of Proposed Rulemaking was released on January 21, 2020.99 On 
August 5, 2021, U.S. EPA announced an update to CTI called the Clean Trucks Plan (CTP). CTP 
plans to reduce GHG and other harmful air pollutants from heavy-duty trucks through a series of 
rulemakings over the next three years. On March 28, 2022, U.S. EPA proposed the CTP100, but 
the proposed rule provides options that are less stringent than previously suggested by 
U.S. EPA and CARB’s Heavy-Duty Omnibus Regulation. CARB will advocate to align the federal 
CTP with CARB’s low-NOx Omnibus regulations to the maximum degree possible, given the 
need for deep emissions reductions and the benefits of consistency in this area given the 
multiple jurisdictions in which trucks are purchased and used.  

99 Control of Air Pollution from New Motor Vehicles: Heavy-Duty Engine Standards, 85 Fed. Reg. 3306 (Jan. 21, 
2020). https://www.govinfo.gov/content/pkg/FR-2020-01-21/pdf/2020-00542.pdf  
100 U.S. EPA proposed rulemaking on the CTP, EPA-HQ-OAR-2019-0055-0983_content.pdf 

https://www.epa.gov/regulations-emissions-vehicles-and-engines/cleaner-trucks-initiative
https://www.epa.gov/regulations-emissions-vehicles-and-engines/clean-trucks-plan
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Additionally, CARB is leading the nation on the development and penetration of on-road 
heavy-duty ZEVs by adopting the Advanced Clean Trucks Regulation in 2020. The Advanced 
Clean Trucks regulation requires medium- and heavy-duty manufacturers to sell ZEVs as an 
increasing portion of their annual sales beginning in 2024. Also, the Proposed 2022 State SIP 
Strategy proposes the Advanced Clean Fleets Regulation which requires fleets to incorporate 
ZEVs into their fleet in combination with the Advanced Clean Trucks regulation.  

1. On-Road Heavy-Duty Vehicle Low-NOx Engine Standards

Proposed Action 

In the 2016 State SIP Strategy, CARB outlined a petition for a federal low-NOx standards that 
apply to all new heavy-duty trucks sold nationwide starting in 2024 or later. This will ensure that 
all trucks traveling within California would eventually be equipped with an engine meeting the 
lower NOx standard. Federal action is critical to implement this emission standard, since 
emissions reductions from a California-only CARB regulation would come mostly from Class 4-6 
vehicles (as most Class 7 and 8 vehicles operating in California were originally purchased outside 
the State). 

Estimated Emissions Reductions 

The estimated emission benefits associated with the On-Road Heavy-Duty Vehicle Low-NOx 
Engine Standards are calculated with CARB’s motor vehicle emissions inventory model, 
EMFAC2017. The emissions benefits calculation assumes that Federal heavy-duty vehicles with 
engine model year 2027 and newer will meet the proposed Option 1 standards in U.S. EPA’s 
Control of Air Pollution from New Motor Vehicles: Heavy-Duty Engine and Vehicle Standards.101 
Table 43 shows the estimated emissions benefits for this measure.  

Table 43 – On-Road Heavy-Duty Vehicle Low-NOx Engine Standards (Federal Action) 
Estimated Emissions Reductions 

Timing 

U.S. EPA rulemaking date:  TBD; Proposed in 2022 
Proposed implementation begins: Proposed for 2027 

Proposed SIP Commitment 

Although the CTP proposal released in March 2022 provides options that are less stringent, 
U.S. EPA is moving forward with the federal CTP, and CARB staff proposes to commit to 
advocate to align the federal CTP with CARB’s low-NOx Omnibus regulations to the maximum 

101 Control of Air Pollution from New Motor Vehicles: Heavy-Duty Engine Standards, 85 Fed. Reg. 3306 (Jan. 21, 
2020). https://www.govinfo.gov/content/pkg/FR-2020-01-21/pdf/2020-00542.pdf  

https://www.govinfo.gov/content/pkg/FR-2020-01-21/pdf/2020-00542.pdf
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degree possible, given the need for deep emissions reductions and the benefits of consistency 
in this area given the multiple jurisdictions in which trucks are purchased and used. 

2. On-Road Heavy-Duty Vehicle Zero-Emission Requirements

Proposed Action 

CARB would petition and/or advocate to U.S. EPA for federal zero-emission on-road heavy-duty 
vehicle requirements, along with more stringent GHG standards for medium- and heavy-duty 
vehicles that would apply to new heavy-duty trucks sold nationwide. Additionally, CARB would 
advocate that U.S. EPA enable state leadership on zero-emission trucks by prioritizing federal 
grants toward zero-emission technology and their associated infrastructure. 

Estimated Emissions Reductions 

Emissions reductions from this potential federal action have not yet been quantified. 

Timing 

U.S. EPA rulemaking date:  TBD 
Proposed implementation begins: TBD 

Proposed SIP Commitment 

CARB staff proposes to commit to petition and/or advocate to U.S. EPA that it promulgate 
federal zero-emission on-road heavy-duty vehicle requirements, along with more stringent GHG 
standards for medium- and heavy-duty vehicles, to achieve the needed NOx emissions 
reductions for the South Coast in 2037. 
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Preempted Off-Road Equipment 

Overview 

Off-road equipment regulated at the federal level also contributes significant ozone precursor 
emissions in California. The goal of more stringent standards would be to reduce NOx and PM 
emissions from new, off-road compression-ignition and spark-ignition engines by adopting more 
stringent exhaust standards for all power categories, including those that do not currently utilize 
exhaust aftertreatment such as diesel particulate filters (DPFs) and selective catalytic 
reduction (SCR). Included in the CARB measures is a proposed action for Tier 5 standards on 
State-regulated off-road equipment.  

Given the availability of zero-emission equipment in certain off-road sectors, zero-emissions 
requirements are also feasible and needed, as discussed in various CARB measures in the 
Off--Road Equipment portion of this document. Zero-emission technology is maturing and 
penetrating the off-road equipment categories, and federal zero-emission standards for off-road 
equipment would provide a clear path for zero-emission technology to continue maturing.  

Background/Regulatory History 

The off-road category includes spark-ignition engines that mostly operate on gasoline and 
alternative fuels, as well as compression-ignition engines which operate on diesel fuel. 
Spark--ignition engines include small off-road engines (SORE) and large spark-ignition engines 
(LSI). The SORE category includes lawn, garden, and small industrial equipment that are less 
than or equal to 19 kilowatts (kW). The LSI engine category includes engines greater than 19 kW 
that are used in forklifts, portable generators, large turf care equipment, airport ground support 
equipment, and general industrial equipment. Compression--ignition engines are used in 
off-road equipment including tractors, excavators, bulldozers, graders, and backhoes. As of 
model year 2020, more than half of all new off-road compression-ignition engine families 
continue to be certified in California to the Tier 4 final emission standards without DPFs. This 
means that the majority of new off-road compression--ignition engines are not reducing toxic 
diesel PM to the greatest extent feasible using the best available control technology because 
the current standards are insufficient. The standards considered for a national Tier 5 
compression-ignition measure would be more stringent than required by current U.S. EPA and 
European Stage V nonroad regulations and more stringent spark-ignition standard for 
preempted engines would require the use of best available control technologies for both PM 
and NOx, while encouraging transitions to zero--emission equipment where feasible. 

CARB continues to lead the nation in the development and penetration of ZEVs and equipment 
including the Proposed 2022 State SIP Strategy proposed Off-Road Zero--Emission Targeted 
Manufacturer Rule. A national off-road equipment zero-emission standard would provide the 
market direction manufacturers need to increase the penetration of zero-emission off-road 
equipment.  

Zero-emission off-road equipment has been consistently and successfully manufactured in a 
number of equipment categories (e.g., forklifts, man lifts, etc.) for decades, with wide fleet 
adoption taking place without mandates that required such equipment to be produced or 
purchased. For next-generation zero-emission off-road equipment, CARB and other air quality 
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agencies have funded numerous successful demonstration and pilot projects, as well as 
commercial-launch voucher incentive programs, like the Clean Off-Road Equipment Voucher 
Incentive Project, and SIP creditable emission-reduction programs, like the Carl Moyer Program. 
Studies have been performed to identify the off-road equipment types and engine horsepower 
ranges that have greater potential to be zero-emission powered. Although more analysis is 
necessary, existing information suggests that zero-emission technology may be feasible in many 
applications in which zero-emission technology has not yet achieved meaningful penetration 
today. These studies have also identified potential electric powertrains and corresponding 
energy storage systems that could be used to replace existing internal combustion engines in 
said equipment types. 

California is dependent on the U.S. EPA to regulate the emissions from farm and construction 
equipment under 175 horsepower because only U.S. EPA has the authority to set emission 
standards for this equipment under the Clean Air Act. These preempted equipment are 
responsible for approximately 30 percent of the NOx emissions inventory in California. Federal 
action is necessary to address preempted equipment by adopting standards similar in stringency 
to those proposed in the measure to achieve attainment with both federal and State ambient air 
quality standards. 

1. More Stringent Emission Standards for Preempted Off-Road Engines

Proposed Action 

CARB would petition and/or advocate to U.S. EPA to promulgate off-road equipment Tier 5 
compression-ignition standards and new spark-ignition standards for preempted engines, akin to 
those that CARB is pursuing for equipment under State authority to prevent the availability of 
equipment meeting a less stringent standard.  

Estimated Emissions Reductions 

Similar to non-preempted engines, the estimated emission benefits associated with the Federal 
Tier 5 measure were calculated using CARB’s off-road emissions inventory model, 
OFFROAD2017,102 assuming 90 percent NOx reductions and 75 percent PM reductions from the 
Tier 4 standards for new engines within the 56 kW to 560 kW power categories, and up to 
75 percent NOx and PM reductions for new engines less than 56 kW. Engines greater than 
560 kW were modeled using a 50 percent reduction for both NOx and PM. For the federal 
measures, these reductions were applied to construction and agricultural equipment under 
175 horsepower, beginning in 2028. Table 44 shows the estimated emissions benefits for this 
measure.  

102 OFFROAD2017 contains estimates from the 2011 In-use Off-road Inventory. 
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Table 44 – More Stringent Emission Standards for Preempted Off-Road Engines (Federal 
Action) Estimated Emissions Reductions 

Timing 

U.S. EPA rulemaking date:  TBD 
Proposed implementation begins: TBD 

Proposed SIP Commitment 

CARB staff proposes to commit to petition and/or advocate to U.S. EPA that it promulgate 
these standards to achieve the needed NOx emissions reductions for the South Coast in 2037. 

2. Off-Road Equipment Zero-Emission Standards Where Feasible

Proposed Action 

CARB would petition and/or advocate to U.S. EPA to require zero-emission standards for 
off-road equipment where the technology is feasible. Zero-emission technology is maturing and 
penetrating the off-road equipment categories, and federal zero-emission standards for off-road 
equipment would provide a clear path for zero-emission technology to continue maturing. 

Estimated Emissions Reductions 

The estimated emission benefits associated with the Federal Off-Road Equipment Zero-Emission 
Standards Where Feasible measure were calculated using CARB’s off-road emissions inventory 
model, OFFROAD2017,103 assuming NOx reductions from zero-emission standards for off-road 
equipment where the technology is feasible. Table 45 shows the estimated emissions benefits 
for this measure. 

Table 45 – Off-Road Equipment Zero-Emission Standards Where Feasible (Federal Action) 
Estimated Emissions Reductions 

Timing 

U.S. EPA rulemaking date:  TBD 
Proposed implementation begins: TBD 

Proposed SIP Commitment 

CARB staff proposes to commit to petition and/or advocate to U.S. EPA that it promulgate 
these standards to achieve the needed NOx emissions reductions for the South Coast in 2037. 

103 OFFROAD2017 contains estimates from the 2011 In-use Off-road Inventory. 
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2022 State SIP Strategy 

Aviation 

Overview 

Controlling emission sources that are primarily regulated by the federal government is critical to 
protect public health and to achieve our clean air and climate targets. Despite the reductions 
achieved by existing federal programs, additional measures are needed to meet climate and air 
quality goals and obtain local health exposure reductions. While engine standards and 
requirements do exist at the federal and international level for aircraft, these standards and 
requirements do not reflect the current state of technology. As a result, emissions from the 
aviation sector have not decreased at the same pace as those for other mobile sources in 
California. To achieve the magnitude of emissions reductions necessary from this category, and 
due to the local, national and international nature of aircraft travel, strong action and advocacy is 
required at the federal and international level.  

There are a variety of actions that could be taken by U.S. EPA, FAA, and ICAO to drive 
reductions in the aviation sector including setting more stringent emissions standards, requiring 
zero-emission on-ground operation, requiring cleaner fuel and aircraft visits, and setting aircraft 
emissions caps at California airports.  The primary goal for a more stringent aviation engine 
standard is to reduce emissions from aircraft operating in California. In addition to needing more 
stringent engine standards, there are other mechanisms by which regulatory entities could 
require emissions reductions from aircraft in California. This includes cleaner fuel and visit 
requirements and zero-emission on-ground operation requirements to also reduce emissions 
from aircrafts operating in California. Finally, an airport aviation emissions cap is a potential 
additional strategy to reduce emissions from all aircraft activities in California through regulation 
that is potentially more flexible for regulated entities. Controlling emission sources that are 
primarily regulated by the federal government is critical to protect public health and to achieve 
our clean air and climate targets.  

Background/Regulatory History 

In California, aircraft are projected to make up 9.5 percent of mobile source NOx emissions in 
2035, increasing from 5.4 percent in 2020.104 ICAO is the United Nations body that sets and 
adopts civil aviation standards and practices for its 193 national government members. The 
Committee on Aviation Environmental Protection (CAEP) is a technical committee of ICAO. 
CAEP assists ICAO with formulating new policies and adopting new standards and 
recommended practices.  

The most recent standards adopted by ICAO are:105 

• CAEP/8: latest NOx standard adopted in 2011;
• CAEP/10: first CO2 standard adopted in 2017; and

104 2021_line_haul_locomotive_emission_inventory_final.pdf (ca.gov) 
ww2.arb.ca.gov/sites/default/files/2021-02/2021_line_haul_locomotive_emission_inventory_final.pdf 
105 Committee on Aviation Environmental Protection (CAEP) (icao.int) 
www.icao.int/ENVIRONMENTAL-PROTECTION/Pages/CAEP.aspx  

http://www.icao.int/ENVIRONMENTAL-PROTECTION/Pages/CAEP.aspx
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• CAEP/11: first non-volatile PM mass and number standard adopted in 2019.

There are certified aircraft engines available that achieve NOx emissions below the latest 
CAEP/8 standard, and engine manufacturers are also currently developing engines that achieve 
significant reductions beyond the current standards.  

U.S. EPA is required to set emission standards for any air pollutant emitted by aircraft that may 
reasonably be anticipated to endanger public health or welfare.106 U.S. EPA is not bound by 
ICAO standards and can adopt standards that are stricter than those set by ICAO. U.S. EPA has 
historically adopted ICAO standards and has most recently adopted a GHG emission standard 
and has proposed a PM emission standard for aircraft that are both equivalent to the ICAO 
standards.  

In addition to establishing a new engine standard for aircraft, U.S. EPA could proceed separate 
from the ICAO to also set cleaner fuel and engine requirements for aircraft visiting California.  
There is now an opportunity for U.S. EPA to be technology forcing, recognizing the need for 
tighter standards to help states meet federal air quality mandates.  

The on-ground operations at airports present additional emissions reductions opportunities for 
aviation. Typical aircraft include an auxiliary power unit (APU) which is a small turbine engine that 
starts the aircraft main engines and powers the electrical systems on the aircraft when the main 
engines are off. Requirements for switching to on-board rechargeable batteries instead of the 
APU as the primary power supply when the main engines are not being used would reduce the 
usage of the gas turbine APU and hence overall aircraft emissions. Taxiing is another on-ground 
operation where emissions can be reduced through reduced main engine power during taxiing, 
improved taxi-time, and the use of new technologies. For example, some airports are employing 
semi-robotic aircraft tractors during aircraft pushback operations to tow the aircraft with the 
engines stopped, thus eliminating emissions from the main engines.  

U.S. EPA has the authority to regulate aircraft and their operations and reduce the associated 
emissions. Further, in 1994, U.S. EPA developed a Federal Implementation Plan (FIP) for the 
South Coast that included strategies U.S. EPA would pursue to support attainment of the 1-hour 
ozone standard. As an alternative to the strategies identified above, the FIP included an aviation 
strategy requiring airports to achieve a similar level of NOx and ROG reductions from all airport 
operations as was required under the stationary cap rules for the South Coast.  

1. More Stringent Aviation Engine Standards

Proposed Action 

CARB would petition and/or advocate to U.S. EPA for more stringent criteria and GHG 
standards for aircraft engines. With innovative research and advanced optimization of engine 
design, it has been demonstrated that NOx emissions can be further reduced beyond the 
CAEP/8 standards. For example, under the FAA’s Continuous Lower Energy, Emissions, and 
Noise Phase II (CLEEN II) Program, FAA awarded five-year agreements to a variety of companies 
to accelerate the development of new aircraft and engine technologies. The goal of the program 

106  Clean Air Act sec. 231, 42 U.S.C. § 7571. 
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is to achieve 70 percent NOx and 40 percent fuel burn reduction below the CAEP/8 standards. 
In 2016, GE’s Twin Annular Premixing Swirler (TAPS) II combustor matured under CLEEN I and 
entered into service as part of CFM International’s TAPS Leading Edge Aviation Propulsion 
(LEAP) engine, currently onboard Airbus 320neo, Boeing 737 MAX, and COMAC C919 aircraft. 
Under CLEEN I, GE engine emissions tests of TAPS II had results that were more than 60 percent 
below the 2004 ICAO CAEP NOx standards. The FAA anticipates that more of these 
technologies could go into service in the next several years.107 

Estimated Emissions Reductions 

Emissions reductions from this potential federal action have not yet been quantified. 

Timing 

U.S. EPA rulemaking date:  TBD 
Proposed implementation begins: TBD 

Proposed SIP Commitment 

CARB staff proposes to commit to petition and/or advocate to U.S. EPA that it promulgate 
these standards to achieve the needed NOx emissions reductions for the South Coast in 2037. 

2. Cleaner Fuel and Visit Requirements for Aviation

Proposed Action 

CARB would petition and/or advocate to U.S. EPA to require aircraft to use cleaner fuels when 
traveling through California, and to require visits from cleaner aircraft.  Using the aircraft engine 
certification data manufacturers report to ICAO, CARB staff has identified the Airbus 320-NEO 
and Airbus 319-100 Series as the cleanest options for NOx emissions among aircraft commonly 
visiting California, with NOx emissions 40 percent below the weighted-average aircraft visit.   

Additionally, a recent study conducted at the Bay Area’s three largest airports showed that a jet 
fuel blend made with 50 percent of Sustainable Aviation Fuels (SAF) reduced PM emissions by 
65 percent. Note that this is certified jet fuel being used in an existing and commercially 
available aircraft, and would not require technology advancement or development, but is simply 
using the cleanest available option already available. 

If the average aircraft visit to California was replaced with the Airbus A320-NEO (or similar) using 
a SAF blend fuel, the state would achieve a 40 percent NOx reduction, 54 percent PM 
reduction, and up to a 45 percent reduction in fuel. The table below shows the emissions 
benefits that could be achieved if this level of reduction is achieved for all commercial aircraft 
flights in California by 2037.  Note that these reductions account for benefits of commercial jet 
aircraft on take-off, landing, approach, and taxiing only, as flight operations over 3000 feet are 
not included in the state emission inventory (but are accounted for by U.S. EPA). 

107 https://www.faa.gov/about/office_org/headquarters_offices/apl/research/aircraft_technology/ 

https://www.faa.gov/about/office_org/headquarters_offices/apl/research/aircraft_technology/
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Commercial jet aircraft make up slightly less than three quarters of the statewide NOx from 
aircraft in 2022, as shown below in Figure 19.  

Figure 19 – Statewide NOx Emissions from Aircraft by Type in 2022108 

Estimated Emissions Reductions 

The emissions reductions were calculated based on the current aviation emissions in 
CEPAM2022, which are submitted by individual air districts for the airports within their 
jurisdiction. Reductions were calculated by reviewing the model of aircraft visits to California 
using FAA data, then replacing all visits with the aircraft that is certified with the lowest NOx 
emissions. Then a reduction factor for the use of sustainable aviation fuel was applied, simulating 
replacing all visits with the lowest-NOx aircraft using a 50 percent sustainable aviation fuel 
blend. Table 46 shows the estimated emissions benefits for this measure.  

Table 46 – Cleaner Fuel and Visit Requirements for Aviation (Federal Action) Estimated 
Emissions Reductions 

Timing 

U.S. EPA rulemaking date:  TBD 
Proposed implementation begins: TBD 

108 Source: CARB 2022 CEPAM v1.01; represents the current baseline emissions with adopted CARB and district 
measures 
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Proposed SIP Commitment 

CARB staff proposes to commit to petition and/or advocate to U.S. EPA that it promulgate 
these requirements to achieve the needed NOx emissions reductions for the South Coast in 
2037. 

3. Zero-Emission On-Ground Operation Requirements at Airports

Proposed Action 

CARB would petition and/or advocate to U.S. EPA to require zero-emission on-ground operation 
at California airports. 

Estimated Emissions Reductions 

Emissions reductions from this potential federal action have not yet been quantified. 

Timing 

U.S. EPA rulemaking date:  TBD 
Proposed implementation begins: TBD 

Proposed SIP Commitment 

CARB staff proposes to commit to petition and/or advocate to U.S. EPA that it promulgate 
these requirements to achieve the needed NOx emissions reductions for the South Coast in 
2037. 

4. Airport Aviation Emissions Cap

Proposed Action 

In addition to the three proposed aviation actions above, CARB would petition and/or advocate 
to appropriate agencies, including the U.S. EPA for additional actions to control emissions from 
aviation, such as requiring an aviation emissions cap at each California airport. This emissions cap 
would set an emissions level for all aircraft activities related to the airports preventing emissions 
to increase with airport growth and reduce existing emissions by replacing airport activities with 
cleaner combustion and zero-emission technologies. These additional reductions could 
potentially also be achieved through incentivized turnover of aircraft or upgrades to cleaner 
engines, or other available regulatory mechanisms.  

Estimated Emissions Reductions 

The emissions reductions were calculated based on the current aviation emissions in 
CEPAM2022, which are submitted by individual air districts for the airports within their 
jurisdiction. This emissions cap would set an emissions level for all aircraft activities related to the 
airports preventing emissions to increase with airport growth and reduce existing emissions by 
replacing airport activities with cleaner combustion and zero-emission technologies. Table 47 
shows the estimated emission benefits for this measure. 
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Table 47 – Airport Aviation Emissions Cap (Federal Action) Estimated Emissions Reductions 

Timing 

U.S. EPA rulemaking date:  TBD 
Proposed implementation begins: TBD 

Proposed SIP Commitment 

CARB staff proposes to commit to petition and/or advocate to U.S. EPA that it promulgate 
these requirements to achieve the needed NOx emissions reductions for the South Coast in 
2037.  
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2022 State SIP Strategy 

Locomotives 

Overview 

In the 2016 State SIP Strategy, CARB included a measure to petition for more stringent national 
locomotive emission standards. The goal of a more stringent national locomotive emission 
standard is to reduce emissions from locomotives to meet air quality and climate change goals. 
On April 13, 2017, CARB petitioned U.S. EPA to promulgate both Tier 5 national emission 
standards for newly manufactured locomotives, and more stringent national requirements for 
remanufactured locomotives, to reduce criteria and toxic pollutants, fuel consumption, and GHG 
emissions.  

Locomotive switchers, or switchers, move railcars and sections of trains in and around railyards 
and account for about 10 percent of freight diesel use. The 2017 petition to U.S. EPA included a 
proposed standard for zero-emission technology for use in certain overburdened areas and 
communities near railyards, but zero-emission technology is now feasible for additional 
locomotive applications and geographical areas.  

Further, federal rules currently define remanufactured locomotives as “new” when they are 
remanufactured, and do not set limits on how often locomotives can be remanufactured. The 
result is continued remanufacturing of old and polluting locomotives to the same pollution tier 
standards, and persistent pollution from these sources. It is imperative that U.S. EPA remove this 
regulatory provision in order to ensure emissions reductions as locomotives require updating 
over time. 

Background/Regulatory History 

Under the Clean Air Act, U.S. EPA has the sole authority to establish emissions standards for 
new locomotives. (42 United States Code (U.S.C.) §7547, (a)(5)) By regulation, U.S. EPA has 
defined “new” locomotives to include both those newly manufactured and those existing 
locomotives that are remanufactured or rebuilt. U.S. EPA has previously promulgated two sets of 
national locomotive emission regulations (1998 and 2008). In 1998, U.S. EPA approved national 
regulations that primarily emphasized NOx reductions through Tier 0, 1, and 2 emission 
standards. Tier 2 NOx emission standards reduced older uncontrolled locomotive NOx 
emissions by up to 60 percent, from 13.2 to 5.5 g/bhp-hr. 

In 2008, U.S. EPA approved a second set of national locomotive regulations. Older locomotives, 
upon remanufacture, are required to meet more stringent particulate matter (PM) emission 
standards, which are about 50 percent cleaner than Tier 0-2 PM emission standards. U.S. EPA 
refers to the PM locomotive remanufacture emission standards as Tier 0+, Tier 1+, and Tier 2+. 
The new Tier 3 PM emission standard (0.1 g/bhp-hr), for model years 2012-2014, is the same as 
the Tier 2+ remanufacture PM emission standard. The 2008 regulations also included new Tier 4 
(2015 and later model years) locomotive NOx and PM emission standards. U.S. EPA Tier 4 NOx 
and PM emission standards further reduced emissions by approximately 90 percent from 
uncontrolled levels. 

In the 2016 State SIP Strategy, CARB included a measure to petition for more stringent national 
locomotive emission standards and, in 2017, CARB petitioned U.S. EPA to promulgate a Tier 5 

https://ww2.arb.ca.gov/resources/documents/petition-rulemaking-seeking-amendment-locomotive-emission-standards
https://ww2.arb.ca.gov/resources/documents/petition-rulemaking-seeking-amendment-locomotive-emission-standards
https://ww2.arb.ca.gov/resources/documents/petition-rulemaking-seeking-amendment-locomotive-emission-standards
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standard. The proposed standard would include the first-ever zero-emission capability using 
on-board batteries to support zero-emission rail operation in sensitive areas, as well as cut fuel 
consumption and GHG emissions. As of July 2022, U.S. EPA has taken no action on this petition. 

1. More Stringent National Locomotive Emission Standards

Proposed Action 

In the 2016 State SIP Strategy, CARB outlined a petition for new national locomotive emission 
standards for significant additional reductions in criteria and toxic pollutants, and GHG emissions 
from existing and future locomotives. 

This measure describes the emissions levels that CARB staff believes would be achievable with a 
new generation of national emissions standards for locomotives, including both newly 
manufactured and remanufactured units. The description focuses on technology that could be 
employed to reach the lower emission levels to address local, regional, and global air pollution 
concerns in California, and in other states with high levels of railyard activity or rail traffic 

Estimated Emissions Reductions 

Emissions reductions from this potential federal action have not yet been quantified. 

Timing 

U.S. EPA rulemaking date:  TBD 
Proposed implementation begins: TBD 

Proposed SIP Commitment 

CARB is waiting for U.S. EPA to act on the petition to promulgate both Tier 5 national emission 
standards for newly manufactured locomotives, and more stringent national requirements for 
remanufactured locomotives. 

2. Zero-Emission Standards for Locomotives

Proposed Action 

For this measure, CARB would petition and/or advocate to U.S. EPA to promulgate national 
zero-emission standards for locomotives to reduce criteria and toxic pollutants, fuel 
consumption, and GHG emissions. 

Estimated Emissions Reductions 

Emissions reductions from this potential federal action have not yet been quantified. 

Timing 

U.S. EPA rulemaking date:  TBD 
Proposed implementation begins: TBD 
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Proposed SIP Commitment 

CARB staff proposes to commit to petition and/or advocate to U.S. EPA that it promulgate 
these standards achieve the needed NOx emissions reductions for the South Coast in 2037. 

3. Address Unlimited Locomotive Remanufacturing

Proposed Action 

For this measure, CARB would petition and/or advocate to U.S. EPA to address the regulatory 
provisions that allows continued remanufacturing of old and polluting locomotives to the same 
pollution tier standards, and persistent pollution from these sources. 

Estimated Emissions Reductions 

Emissions reductions from this potential federal action have not yet been quantified. 

Timing 

U.S. EPA rulemaking date:  TBD 
Proposed implementation begins: TBD 

Proposed SIP Commitment 

CARB staff proposes to commit to petition and/or advocate to U.S. EPA that it promulgate a 
rule to address the regulatory provisions that allow continued remanufacturing of old and 
polluting locomotives to the same pollution tier standards, and achieve the needed NOx 
emissions reductions for the South Coast in 2037. 
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2022 State SIP Strategy 

Ocean-Going Vessels 

Overview 

Emissions from main engines and auxiliary engines of ocean-going vessels (OGVs) during transit, 
anchorage, and maneuvering must be addressed in order to achieve the NOx reductions 
needed to meet air quality standards. Currently, very few vessels with Tier 3 main engines visit 
California ports.  

To the maximum extent possible, all Tier 0, Tier 1, and Tier 2 vessel visits should be replaced 
with visits made by Tier 3 or cleaner vessels. Biofuels, renewable hydrogen and other 
hydrogen-derived fuels such as ammonia, methanol, batteries and fuel cells are being 
considered as potential fuel choices for vessels. All options need to be considered to achieve 
the needed emissions reductions.  

Background/Regulatory History 

OGVs and emissions standards are largely regulated on an international level by the IMO, whose 
primary focus is reducing NOx and GHG emissions from OGVs. IMO marine engine standards 
for OGVs regulate NOx emissions only, with no PM standards in place. Tier I and II engine 
standards exist for any vessel with a keel-laid date of January 1, 2000, and January 1, 2011, 
respectively. Stricter Tier III IMO marine engines, which achieve a significant reduction in NOx 
emissions (around an 80 percent reduction from Tier II) are currently required for any OGV with a 
keel-laid date of January 1, 2016, or later. However, due to the long lifespan of OGVs and the 
fact that OGVs with keel laid dates after January 1, 2016, are only required to have Tier III 
engines when sailing within Emission Control Areas (ECA), turnover to Tier III engines is slow and 
not expected for most vessel categories until 2030+.109  

The majority of emissions from OGVs occur while vessels are in transit and operating their large 
slow-speed marine engines, which are typically powered by heavy fuel oil (or “bunker fuel”).110 
CARB’s Vessel Clean Fuel Regulation requires OGVs to use 0.1 percent sulfur distillate grade 
fuels (marine diesel oil/marine gas oil) for all OGVs sailing within RCW to help reduce emissions 
from OGVs, namely SOx emissions. 

OGV emissions (up to 100 nautical miles) are projected to contribute 20 percent of mobile 
source NOx emissions in 2037, up from 10 percent in 2017.111 Increased emissions are occurring 
from all modes of OGV operations (in transit, maneuvering, anchoring, and at berth) because of 

109 CARB. Appendix H - Update to Inventory for Ocean-Going Vessels At Berth: Methodology and Results. October 
9, 2019. Retrieved at https://ww2.arb.ca.gov/sites/default/files/classic/regact/2019/ogvatberth2019/apph.pdf  
110 California Air Resources Board. Staff Report: Initial Statement of Reasons. October 15, 2019. 
https://ww2.arb.ca.gov/sites/default/files/classic/regact/2019/ogvatberth2019/isor.pdf  
111 California Air Resources Board. CARB’s Potential Future Measures for Reducing Emissions from OGVs. 2022 
AQMP Mobile Source Working Group. April 1, 2021. Retrieved from http://www.aqmd.gov/docs/default-
source/clean-air-plans/air-quality-management-plans/2022-air-quality-management-plan/ogv-presentations-
combined-04-01-21.pdf  

https://ww2.arb.ca.gov/sites/default/files/classic/regact/2019/ogvatberth2019/apph.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/regact/2019/ogvatberth2019/isor.pdf
http://www.aqmd.gov/docs/default-source/clean-air-plans/air-quality-management-plans/2022-air-quality-management-plan/ogv-presentations-combined-04-01-21.pdf
http://www.aqmd.gov/docs/default-source/clean-air-plans/air-quality-management-plans/2022-air-quality-management-plan/ogv-presentations-combined-04-01-21.pdf
http://www.aqmd.gov/docs/default-source/clean-air-plans/air-quality-management-plans/2022-air-quality-management-plan/ogv-presentations-combined-04-01-21.pdf
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increased import/export activity and seaport congestion (which may be associated with a variety 
of factors, including the global pandemic, periodic labor disputes, tariff changes, etc.). 

Significant reductions in SOx emissions from OGVs have been achieved through implementation 
of the Vessel Clean Fuel Regulation and North American ECA. Reductions in NOx, PM, and 
GHGs have also been achieved through the implementation of the At Berth Regulation, 
however, additional reductions of these pollutants are needed, particularly from OGVs in transit 
and anchoring near the California coast, to achieve federal air quality standards and reduce 
health impacts from ultrafine diesel particles in portside communities. 

Advocacy at the federal/international level for measures such as cleaner vessel engine standards, 
cleaner fuels, and increased use of vessel speed reduction outside of RCW may be necessary to 
achieve further reductions from OGVs. For cleaner fuel and vessel engine visit requirements to 
California, U.S. EPA has authority to set these requirements. Advocacy at the 
federal/international level for measures such as cleaner vessel engine standards, cleaner fuels, 
and increased use of vessel speed reduction outside of RCW may be necessary to achieve 
further reductions from OGVs. Cleaner marine fuels being explored include hydrogen, methanol, 
ammonia, and liquid natural gas (LNG). There is no consensus within the maritime industry yet as 
to which alternative fuel(s) might be best suited for OGV applications. 

As mentioned earlier, port congestion has led to an abnormally high number of container vessels 
at anchor, as many as 109 vessels as of October 2021,112 which use auxiliary engines 
continuously to provide power for shipboard functions. This has led to emissions increases from 
ocean-going vessels which can negatively impact air quality, especially in communities near 
ports. According to CARB estimates, as of October 2021, the increased congestion has resulted 
in overall containership emissions increases of 20 tpd of NOx and 0.5 tpd of PM in the South 
Coast relative to average pre-pandemic baseline levels. These dramatic increases in emissions 
serve as an example of the importance of federal action to control emissions from ocean-going 
vessels. 

1. More Stringent NOx and PM Standards for Ocean-Going Vessels

Proposed Action 

Emissions from main engines and auxiliary engines of OGVs during transit, anchorage, and 
maneuvering must be addressed in order to achieve NOx reductions needed to meet air quality 
standards in California. Currently, very few vessels with Tier 3 main engines visit California ports, 
even though the Tier 3 engine standard applied to new marine engines beginning in 2016. Tier 2 
vessels emit three times higher NOx than Tier 3 vessels; thus, phasing out of older Tier 5 vessels 
is key to reducing criteria and toxics emissions from OGVs.  

CARB would petition and/or advocate to U.S. EPA and IMO for cleaner marine standards. While 
marine Tier 3 is considerably cleaner than Tier 2, the Tier 3 NOx standard is still 5 to 10 times 
higher than the standards for other diesel equipment sectors, and does not include a PM 
standard. CARB will work with U.S. EPA, U.S. Coast Guard, and other partners to urge IMO to 

112 Marine Exchange of Southern California, https://mxsocal.org/ 

https://mxsocal.org/


2022 State SIP Strategy September 22, 2022 

138 

adopt more stringent Tier 4 marine standard and establish efficiency requirements for existing 
vessels. 

Estimated Emissions Reductions 

The emissions reductions associated with the More Stringent NOx and PM Standards for 
Ocean-Going Vessels were calculated using the 2021 OGV inventory, and AIS based model 
developed to calculate and forecast emissions from all vessels that enter within 100 nautical 
miles of the California shore. The emission benefits were calculated by requiring more stringent 
Tier 4 marine standard and established efficiency requirements for existing vessels. Table 48 
shows the estimated emissions benefits for this measure. 

Table 48 – More Stringent NOx and PM Standards for Ocean-Going Vessels 

Timing 

U.S. EPA rulemaking date:  TBD 
Proposed implementation begins: TBD 

Proposed SIP Commitment 

CARB staff proposes to commit to petition and/or advocate to U.S. EPA and/or IMO that it 
promulgate more stringent standards to achieve the needed NOx emissions reductions for the 
South Coast in 2037. 

2. Cleaner Fuel and Vessel Requirements for Ocean-Going Vessels

Proposed Action 

To the maximum extent possible all Tier 0, Tier 1, and Tier 2 vessel visits should be replaced with 
visits made by Tier 3 or cleaner vessels. Current Tier 3 vessel manufacturing data suggest that 
there may not be sufficient Tier 3 vessels to satisfy all vessel visits to the State, even if California 
were to receive a large majority of the worldwide Tier 3 vessels. However, these reductions may 
be achieved by incentivizing visits from Tier 2 vessels that have been retrofit to reduce NOx 
emissions. Some of the current retrofit technologies for marine engines include exhaust gas 
recirculation (EGR) and SCR, which both have potential to reduce emissions by up to 80 percent. 
It is possible that Tier 3 and retrofit strategies may not achieve full potential benefits when 
operating or maneuvering at lower loads in the vicinity of seaports in Regulated California 
Waters.  Therefore, other strategies such as water-in-fuel emulsion, biofuels, renewable 
hydrogen and other hydrogen-derived fuels such as ammonia, methanol, batteries and fuel cells 
are being considered as potential or complementary fuel choices for vessels to achieve 
maximum emissions reductions. All options need to be considered to achieve the needed 
emissions reductions. CARB would petition and/or advocate to U.S. EPA to require vessels to 
use cleaner fuels and visits from cleaner OGVs. 
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Estimated Emissions Reductions 

The emissions reductions associated with the Cleaner Fuel and Vessel Requirements for 
Ocean-Going Vessels were calculated using the 2021 OGV inventory, and AIS based model 
developed to calculate and forecast emissions from all vessels that enter within 100 nautical 
miles of the California shore. The emission benefits were calculated by replacing all visiting 
vessels with the cleanest options available, a Tier 3 marine engine by 2037. In each year starting 
in 2028 through 2037, 10 percent of vessels that would not already be naturally turned over to 
Tier 3 by 2037 would meet Tier 3 standards (or achieve a similar percent reduction in emissions), 
including their main engines, auxiliary engines, and boilers. Table 49 shows the estimated 
emissions benefits for this measure. 

Table 49 – Cleaner Fuel and Vessel Requirements for Ocean-Going Vessels (Federal Action) 
Estimated Emissions Reductions 

Timing 

U.S. EPA rulemaking date:  TBD 
Proposed implementation begins: TBD 

Proposed SIP Commitment 

CARB staff proposes to commit to petition and/or advocate to U.S. EPA that it promulgate 
these requirements to achieve the NOx emissions reductions shown in Table 50 for the South 
Coast in 2037. 
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Chapter 6: Incentives 

While regulatory mechanisms will achieve most of the necessary emissions reductions, incentives 
will continue to be critical to achieving near- and long-term air quality goals in California. The 
rate of natural vehicle fleet turnover will not be sufficient to meet air quality goals and incentives 
accelerate the deployment of cleaner technologies. Moving forward, a sweeping transformation 
of the mobile sector will be needed to meet ambient air quality standards, in addition to 
reducing near-term risk in our most disadvantaged communities, and meeting climate targets. 
Since release of the 2016 State SIP Strategy, the Legislature has identified and appropriated 
significant amounts of funding to a variety of CARB’s incentive programs. As the State moves 
forward, it is important to recognize that significant continued public and private investment will 
be necessary in order to reach the levels of cleaner technology needed in the specified 
timeframes. 

While regulations take considerable time to develop, and lead-time and transition periods are 
necessary for industry to feasibly comply with those regulations, significant emissions reductions 
are nonetheless needed from mobile sources in California over the next 5, 10, and 30 years. In 
recent years, the Board has repeatedly directed staff to pull forward regulatory deadlines where 
feasible to reduce emissions earlier than previously planned. To the extent possible, CARB will 
continue to explore areas where it may be possible to achieve emissions reductions earlier than 
currently scheduled in a developing regulation or by amending an existing regulation.  

As part of his 2022-23 State Budget, the Governor has proposed $6.1 billion over five years to 
accelerate the transition of the transportation sector to ZEVs, with a focus on the communities 
most impacted by pollution. This builds on the $3.9 billion multi-year commitment to ZEV 
acceleration in the 2021 Budget Act, for a total investment to $10 billion over six years to 
decarbonize California’s most polluting sector and improve public health. In the May revise, the 
Governor proposed accelerating almost $2.3 billion of this funding into the current 2021-22 
budget year, while maintaining the overall $10 billion investment. The Legislature has approved 
much of this transformational ZEV package in several budget bills passed in June and signed by 
the Governor – including agreeing to the overall investment level of $10 billion with plans to 
finalize some of the detailed, program level appropriations later this session. These substantial 
allocations specifically dedicated to incentive--based turnover of mobile source vehicles and 
equipment will achieve emissions reductions from the mobile fleet and from other sources of air 
pollution statewide. As California has shown for decades, clean technologies and the markets 
evolving around them are compatible with and contribute to a thriving State economy. With the 
availability of significant federal and State economic stimulus funds, it is imperative that we use 
those funds wisely to achieve the maximum benefit possible for all Californians, and this includes 
reducing mobile source emissions through a transition to zero-emission technologies, and 
otherwise supporting the green economy. 

Incentive programs to promote and accelerate the use of advanced technologies, to enhance 
transportation options, and to shift transportation systems generally towards lower-pollution 
modes by reducing vehicle miles travelled as well as reducing emissions from individual vehicles, 
will be essential to meeting our pre-2030 air quality goals and setting us on the trajectory for 
future goals like the 70 ppb 8-hour ozone standard. Therefore, strategic use of incentive funding 
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is essential to achieve earlier penetration of cleaner combustion and zero-emission technologies 
than would happen through natural turnover, and to support transportation systems 
improvements. For instance, in its approval of the most recent Funding Plan for Clean 
Transportation Incentives, CARB’s Board called out the continuing need for implementation of 
the Climate Action Plan for Transportation Infrastructure (CAPTI) and related actions in order to 
improve the system as a whole. In addition to funding, it is critical that clean transportation is 
accessible to all Californians, particularly those in low-income and disadvantaged communities 
who experience a disproportionate share of pollution impacts. 

The State, in partnership with the local air districts, has a well-established history of using 
incentive programs to advance technology development and deployment, and to achieve early 
emissions reductions. Since 1998, CARB and air districts have been administering incentive 
funding for cleaner vehicles, starting with the Moyer Program. In recognition of the key role that 
incentives play in complementing State and local air quality regulations to reduce emissions, the 
scope and scale of California’s air quality incentive programs has since greatly expanded, with 
many new programs building on the success of the Moyer Program. 

Each of CARB’s incentive programs has its own statutory requirements, goals, and categories of 
eligible projects that collectively provide for a diverse and complex incentives portfolio. In total, 
these programs address multiple goals, including: 

• Turning over the legacy fleet to achieve cost-effective early emissions reductions in
support of SIP, air toxics, and community air protection goals;

• Accelerating the introduction and deployment of zero-emission technologies to meet
federal air quality requirements and mid-century climate change goals;

• Improving access to clean transportation for low-income households, and investing in the
disadvantaged and low-income communities most impacted by pollution; and

• Supporting a green economy.

As shown in Figure 19, CARB works each year to prioritize expenditure of available funding 
between the programs and projects described below to achieve the complementary program 
goals. This is accomplished with input from the public and interested stakeholders as part of an 
ongoing public process. The annual Funding Plan for Clean Transportation Incentives is adopted 
by the Board and is the principal result of this prioritization effort, serving as the blueprint for 
expending the Clean Transportation Incentives funds appropriated to CARB each year in the 
State budget. The plan establishes CARB’s priorities for the funding cycle, describes the projects 
CARB intends to fund, and sets funding targets for each project. While the annual Funding Plan 
for Clean Transportation Incentives includes only programs funded through Low Carbon 
Transportation Investments and Air Quality Improvement Program (AQIP), funding to the rest of 
CARB’s incentive portfolio is also prioritized on a regular basis to meet the respective program 
goals. 
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Figure 20 – CARB’s Portfolio of Incentive Programs 

As can be seen in Figure 20, CARB’s portfolio of incentive programs is used to accelerate all 
stages of technology commercialization by promoting the purchase of cleaner vehicles and 
equipment, assisting vehicle and equipment owners with the cost of upgrading their vehicles, 
and increasing development and deployment of cleaner and advanced zero-
emission- technologies. These programs include the Moyer Program, Low Carbon 
Transportation Investments, AQIP, the Truck Loan Assistance Program, and the Proposition 1B: 
Goods Movement Emission Reduction (Prop 1B) Program. More recently established programs 
include the FARMER Program, AB 617 CAPP incentives, and funds available through the 
Volkswagen (VW) Environmental Mitigation Trust. 

Figure 21 - CARB’s Programs Fund across all Stages of Technology Commercialization 
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The Moyer Program, funded by dedicated revenue from the Department of Motor Vehicle smog 
abatement fee and a fee on the purchase of new tires, provides approximately $94 million in 
grant funding annually through local air districts for cleaner-than-required engines and 
equipment. Due to the enactment of Assembly Bill 1274,113 funding for the Moyer Program is 
expected to increase in future years. The Low Carbon Transportation and AQIP programs 
provide incentive funding with goals of improving access to clean transportation and mobility 
and reducing greenhouse gas emissions, criteria pollutants, and air toxics by funding accelerated 
development and early commercial deployment of the cleanest technologies. AQIP, while a 
related program, is appropriated from a different funding source, the Air Quality Improvement 
Fund. 

Along with the multitude of grant and rebate opportunities available under the Low Carbon 
Transportation investments and AQIP, the Truck Loan Assistance Program was created through 
a one-time appropriation of approximately $35 million in the 2008 State Budget to implement a 
heavy-duty loan program that assists on-road fleets affected by the Truck and Bus Regulation 
and the Heavy-Duty Tractor-Trailer Greenhouse Gas Regulation. Since that time, CARB has 
continued to operate this program with subsequently appropriated AQIP funds of around 
$28 million annually to provide financing opportunities to small-business truckers who fall below 
conventional lending criteria and are unable to qualify for traditional financing for cleaner trucks. 

In addition to these programs, the Prop 1B Program was created to reduce exposure for 
populations living near freight corridors and facilities that were being adversely impacted by 
emissions from goods movement. This program provided incentives to owners of equipment 
used in freight movement to upgrade to cleaner technologies sooner than required by law or 
regulation. Voters approved $1 billion in total funding for the air quality element of the Prop 1B 
Program to complement $2 billion in freight infrastructure funding under the same ballot 
initiative. While all Prop 1B Program funds have been awarded to the local air districts for 
implementation, the program framework exists to serve as a mechanism to award clean truck 
funds through newer funding programs. 

In 2015, after a CARB-led investigation, in concert with U.S. EPA, VW admitted to deliberately 
installing emission defeat devices on nearly 600,000 VW, Audi, and Porsche diesel vehicles sold 
in the United States, approximately 85,000 of which were sold in California. The VW California 
settlement agreement includes both a Mitigation Trust to mitigate the excess NOx emissions 
caused by the company’s use of illegal defeat devices in their vehicles, as well as a ZEV 
Investment Commitment to help grow the State’s expanding ZEV program. The Mitigation Trust 
includes approximately $423 million for California to be used as specified in the settlement 
agreement. Per the Beneficiary Mitigation Plan approved by CARB in 2018, this funding will be 
used to replace older heavy-duty trucks, buses, and freight vehicles and equipment with cleaner 
models, with a focus on zero-emission technologies where available and cleaner combustion 
everywhere else, as well as to fund light-duty ZEV infrastructure. In addition, there have been 
mitigation funds established as the result of other settlements from which funding is used to 
support clean technologies. 

113 O’Donnell, Chapter 633, Statutes of 2017 

https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201720180AB1274
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Since 2017, the Legislature through various budget bills has established a number of new 
incentive programs that are implemented through CARB. In addition to the planning and 
monitoring aspects of the aforementioned AB 617 CAPP, the State Legislature provided funding 
to achieve early emissions reductions in the communities most impacted by air pollution. 
Despite the fact that there is not a dedicated funding source for the Community Air Protection 
Incentives, funding appropriated from GGRF by the Legislature has been substantial. Alongside 
the 2018 funding allocation, the Legislature expanded the possible uses of AB 617 funds to 
include: Moyer and Proposition 1B eligible projects with a priority on zero-emission projects; 
zero-emission charging infrastructure; stationary source projects; and additional projects 
consistent with the CERPs. CARB and air districts partner to run the program, with CARB 
developing guidelines and the districts administering funds for their regions. In most cases 
throughout the State, selected communities have identified mobile source emissions as a target 
for reductions; therefore, it is likely that a significant portion of the AB 617allocated funding will 
incentivize the accelerated turnover to cleaner vehicles and equipment in and around 
low--income and disadvantaged communities. 

As mentioned, CARB funds a suite of projects through the Low Carbon Transportation Program 
that prioritize equity by providing mobility and advanced technology transportation access to 
people in low-income and disadvantaged communities. Clean Cars 4 All is a program that 
focuses on providing incentives to lower income California drivers to scrap their older, 
high -polluting car and replace it with a zero- or near zero-emission replacement. The Financing 
Assistance for Lower-Income Consumers Program, otherwise known as the Clean Vehicle 
Assistance Program, and local financing assistance project in the Bay Area, helps lower-income 
residents finance used or new conventional hybrid electric, plug-in hybrid electric, battery 
electric, or fuel cell electric vehicles. The Sustainable Transportation Equity Project (STEP) is a 
new pilot that takes a community-based approach to overcoming barriers to clean transportation 
in disadvantaged and low-income communities throughout California. STEP aims to address 
community residents’ transportation needs, increase residents’ access to key destinations (e.g., 
schools, grocery stores, workplaces, community centers, medical facilities), and reduce 
greenhouse gas emissions. And finally, the Clean Mobility Voucher Pilot Program project 
supports zero-emission car-sharing, ride-sharing, bike-sharing, and innovative transit services for 
low-income and disadvantaged communities. All of these projects are specifically designed to 
benefit members of California’s communities most vulnerable to the effects of climate change 
and poor air quality, and support SB 350 and the State’s equity goals. 

Since 2017, the Legislature has appropriated $535 million statewide to CARB to reduce 
agricultural sector emissions through grants, rebates, and other financial incentives for 
agricultural harvesting equipment, trucks, agricultural pump engines, tractors, and other 
equipment used in agricultural operations. As of September 30, 2021, $289.7 million has been 
implemented statewide for eligible vehicle and equipment replacement projects. CARB 
developed the FARMER Program and approved guidelines that establish the program 
framework, eligible projects, reporting requirements, and oversight provisions. CARB is directing 
this funding to air districts to administer for agricultural truck and equipment replacement 
projects. 

Another newer project under the Low Carbon Transportation investments is the Clean Off-Road 
Equipment Voucher Incentive Project, known as CORE. CORE is designed to accelerate 

https://ww3.arb.ca.gov/msprog/lct/carsharing.htm
https://ww3.arb.ca.gov/msprog/lct/vehiclescrap.htm
https://ww3.arb.ca.gov/msprog/lct/vehiclefinancing.htm
https://ww3.arb.ca.gov/msprog/lct/vehiclefinancing.htm
https://ww2.arb.ca.gov/our-work/programs/low-carbon-transportation-investments-and-air-quality-improvement-program-1
https://www.cleanmobilityoptions.org/
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deployment of cleaner off-road technologies by providing a streamlined way for fleets ready to 
purchase specific zero-emission equipment to receive funding to offset the higher cost of such 
technologies. This project is analogous to the Hybrid and Zero-Emission Truck and Bus Voucher 
Incentive Project (HVIP), but specifically targets zero-emission off-road freight equipment that is 
currently in the early stages of commercial deployment. Born out of a $40 million allocation of 
Low Carbon Transportation funds in the Fiscal Year 2017-18 CARB Low Carbon Transportation 
and AQIP Funding Plan, CORE provides vouchers to California purchasers and lessees of 
zero--emission off-road freight equipment on a first-come, first-serve basis, with increased 
incentives for equipment located in disadvantaged communities. The 2021-22 State Budget 
greatly expanded CORE with a $194.95 million allocation. Further, CARB is currently exploring 
expanding CORE to include certain equipment types used in construction, mining, and 
agriculture that appear primed for zero-emission technology growth given the equipment 
power-demand and duty cycle, as well as the availability of product offerings. Consistent with 
CORE goals, CORE-Construction would continue to promote the deployment of zero-emission 
technology in the off-road sector. The applicability of CORE is currently limited by virtue of 
budget language direction to freight equipment, but if authorized, CARB could expand the 
program to include equipment used in construction and other industry applications. 

Despite the ongoing pandemic and the resulting health and economic crisis, California has 
rebounded. Both the 2021-22 and 2022-23 State Budgets represent the State’s largest 
investment thus far to support accelerated zero-emission investment deployment, improve air 
quality, and support an equitable transition to a cleaner, more sustainable future.  
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Chapter 7: Infrastructure 

ZEV charging and hydrogen fueling infrastructure are critical elements toward meeting 
California’s clean transportation goals including meeting the 70 ppb 8-hour ozone standard. 
CARB continues to coordinate with other State agencies including the California Energy 
Commission (CEC) and California Public Utilities Commission (CPUC) to ensure that ZEV fueling 
and charging infrastructure planning, development, and investments are complemented. To feel 
confident purchasing a ZEV, drivers and companies need affordable, reliable, and convenient 
ways to charge or refuel. Private, shared, and public infrastructure are all essential. 

ZEV fueling and charging infrastructure development must also address the needs of all 
Californians, especially given the large-scale transformation that is required to meet California’s 
clean transportation goals. Equity considerations play a significant role, ensuring that all 
Californians benefit from, and have an opportunity to participate in, this transition. In particular, 
individual living (e.g. single-family homes, multi-unit dwellings, disadvantaged communities, etc.) 
and working conditions (e.g. availability of workplace charging) must be considered. Solutions 
are needed that improve air quality in all communities across the State, especially for those that 
have historically experienced the greatest environmental challenges in their communities. The 
location and capacity of ZEV infrastructure plays an important role in these considerations. 
Equally important considerations include open access (e.g. the availability of multiple payment 
options, non-proprietary hardware, etc.), charger and station reliability (e.g. high uptime and 
consistent supply of hydrogen fuel), and availability (e.g. ZEV infrastructure is available as close 
to 24/7 as local provisions allow). 

CEC, as the lead State agency for ZEV infrastructure, is responsible for planning for the State’s 
infrastructure needs to ensure drivers of ZEVs have accessible and convenient access to charging 
and hydrogen fueling stations. Chapter 7: Infrastructure presents CEC’s updated projection of 
infrastructure demands for ZEV focused regulations in the Proposed 2022 State SIP Strategy, 
investigate key barriers and opportunities for meeting this demand, and highlights CPUC’s 
various utility programs to support transportation electrification. Please note that electrification 
assessments for off-road sectors are under development and will be quantified in the future. 

Infrastructure Demand 

Overview of ZEV Infrastructure Analysis 

Assembly Bill (AB) 2127, enacted in 2018, requires the CEC to biennially publish a report 
assessing the charging needs of 5 million ZEVs by 2030.114 In September 2020, Governor 
Newsom issued Executive Order (EO) N-79-20,115 which established expanded ZEV targets and 
directed the CEC to update its AB 2127 assessment to support them. In July 2021, the CEC 
released the inaugural Assembly Bill (AB) 2127 Electric Vehicle Charging Infrastructure 

114 Assembly Bill 2127 (Ting), Statutes of 2018, Chapter 365. 
https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201720180AB2127. 
115 Governor Gavin Newsom. Executive Order N-79-20. Issued September 23, 2020. https://www.gov.ca.gov/wp-
content/uploads/2020/09/9.23.20-EO-N-79-20-text.pdf. 

https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201720180AB2127
https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201720180AB2127
https://www.gov.ca.gov/wp-content/uploads/2020/09/9.23.20-EO-N-79-20-text.pdf
https://www.gov.ca.gov/wp-content/uploads/2020/09/9.23.20-EO-N-79-20-text.pdf
https://www.gov.ca.gov/wp-content/uploads/2020/09/9.23.20-EO-N-79-20-text.pdf
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Assessment, which examined the charging needs to support California’s plug-in electric vehicle 
fleet (PEVs) in 2030.116 

To analyze these expanded ZEV adoption targets, the CEC in the July 2021 release, used the 
vehicle population scenario from CARB’s 2020 Mobile Source Strategy (2020 MSS).117 The 2020 
MSS illustrated a trajectory needed to achieve the EO N-79-20 target of 100 percent light-duty 
ZEV sales by 2035, including 8 million light-duty ZEVs and 180,000 medium- and heavy-duty 
ZEVs by 2030. The inaugural AB 2127 report projected that California would need nearly 
1.2 million chargers to support that projected light-duty ZEV population, and 157,000 additional 
chargers to support the projected population of medium- and heavy-duty ZEVs. These results 
emphasized the scale of the infrastructure challenge and highlighted the urgency for 
stakeholders to work together to meet this need over the next decade and beyond. The report 
also highlighted private investments and innovative solutions to deploy charging infrastructure 
to support the transition away from combustion vehicles, a significant source of pollution in 
California communities.  

For hydrogen infrastructure, pursuant to Assembly Bill 8 (Perea, 2013),118 CARB’s Annual 
Evaluation of Fuel Cell Electric Vehicle Deployment and Hydrogen Fuel Station Network 
Development119 and the CEC-CARB Joint Agency Staff Report on Assembly Bill 8: Annual 
Assessment of Time and Cost Needed to Attain 100 Hydrogen Refueling Stations in California120 
evaluate infrastructure deployment relative to FCEV rollout.121 In support of this work, CARB 
developed the California Hydrogen Infrastructure Tool (CHIT).122 CHIT illustrates scenarios 
regarding the number and locations of hydrogen stations needed to provide adequate coverage 
and capacity to meet demand. These reports show that station development has been sufficient 
for aggregate customer need, but that additional station development could be needed for 
potential longer-term FCEV population growth.  

The expected network of 179 hydrogen refueling stations by 2027 will be capable of supporting 
245,000 light-duty FCEVs.123 This is about quadruple the projected fueling demand identified in 
CARB’s 2021 Annual Evaluation of Fuel Cell Electric Vehicle Deployment and Hydrogen Fuel 

116 Alexander, Matt, Noel Crisostomo, Wendell Krell, Jeffrey Lu, and Raja Ramesh. July 2021. Assembly Bill 2127 
Electric Vehicle Charging Infrastructure Assessment: Analyzing Charging Needs to Support Zero-Emission Vehicles 
in 2030 – Commission Report. California Energy Commission. Publication Number: CEC-600-2021-001-CMR. 
117 CARB. 2020. Draft 2020 Mobile Source Strategy. https://ww2.arb.ca.gov/resources/documents/2020-mobile-
source-strategy 
118 Assembly Bill 8 (Perea), Statutes of 2013, Chapter 401. 
https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201320140AB8 
119 CARB. 2021. Annual Hydrogen Evaluation. https://ww2.arb.ca.gov/resources/documents/annual-hydrogen-
evaluation 
120 Baronas, Jean, Gerhard Achtelik, et al. 2020. Joint Agency Staff Report on Assembly Bill 8: 2020 Annual 
Assessment of Time and Cost Needed to Attain 100 Hydrogen Refueling Stations in California. California Energy 
Commission and California Air Resources Board. Publication Number: CEC-600-2020-008. 
121 The CEC will embark in new and expanded hydrogen infrastructure analysis pursuant to Senate Bill 643. 
122 CARB. 2017. California Hydrogen Infrastructure Tool. https://ww2.arb.ca.gov/resources/documents/california-
hydrogen-infrastructure-tool-chit 
123 The CEC anticipates reaching 200 stations as the result of funding from the 2021-2022 budget (Senate Bill 170, 
Skinner, Budget Act of 2021). 

https://ww2.arb.ca.gov/resources/documents/2020-mobile-source-strategy
https://ww2.arb.ca.gov/resources/documents/2020-mobile-source-strategy
https://ww2.arb.ca.gov/resources/documents/2020-mobile-source-strategy
https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201320140AB8
https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201320140AB8
https://ww2.arb.ca.gov/resources/documents/annual-hydrogen-evaluation
https://ww2.arb.ca.gov/resources/documents/annual-hydrogen-evaluation
https://ww2.arb.ca.gov/resources/documents/annual-hydrogen-evaluation
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.energy.ca.gov%2Fsites%2Fdefault%2Ffiles%2F2021-05%2FCEC-600-2020-008.pdf&data=04%7C01%7C%7C951a185b22ee4c4bb3f808d998d918c7%7Cac3a124413f44ef68d1bbaa27148194e%7C0%7C0%7C637708880458891304%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=ntW3hk%2Bft1J%2FMWO%2FSKLGWtO5i77jGtTM6RTr94ncEg4%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.energy.ca.gov%2Fsites%2Fdefault%2Ffiles%2F2021-05%2FCEC-600-2020-008.pdf&data=04%7C01%7C%7C951a185b22ee4c4bb3f808d998d918c7%7Cac3a124413f44ef68d1bbaa27148194e%7C0%7C0%7C637708880458891304%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=ntW3hk%2Bft1J%2FMWO%2FSKLGWtO5i77jGtTM6RTr94ncEg4%3D&reserved=0
https://ww2.arb.ca.gov/resources/documents/california-hydrogen-infrastructure-tool-chit
https://ww2.arb.ca.gov/resources/documents/california-hydrogen-infrastructure-tool-chit
https://ww2.arb.ca.gov/resources/documents/california-hydrogen-infrastructure-tool-chit
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Station Network Development. The Annual Evaluation report, based on automakers’ projected 
sales, calculated that the FCEV population in California could grow to 61,100 FCEVs by 2027.  

The CEC has partnered with National Renewable Energy Laboratory (NREL), Lawrence Berkeley 
National Laboratory (LBNL), the University of California, Davis (UC Davis), and CARB to develop 
quantitative analyses tools in support of the charging and hydrogen refueling infrastructure 
analyses described above. Table 50 summarizes these models and describes various vehicle 
classes covered, use cases, and local conditions.  

Table 50 - Summary of CEC and CARB Charging and Refueling Infrastructure Quantitative 
Analyses124

ZEV Population Projections and Infrastructure Analysis Updates 

The 2020 MSS builds concepts and presents top-down scenarios that define the technology 
mixes needed to achieve emissions reduction targets. Built upon the measures and 
commitments already made in the 2016 State SIP Strategy, the Proposed 2022 State SIP 
Strategy further expand and translate the concepts in the 2020 MSS into proposed measures. 
While The inaugural AB 2127 report used CARB’s 2020 MSS scenario, this chapter presents  
infrastructure analyses based on vehicle projections under proposed regulations that have ZEV 
requirements: ACC II regulation125, which is a measure in the 2016 State SIP, and ACF 

124 Source: CEC 
125 California Air Resources Board (CARB) (2021). Public Workshop on Advanced Clean Cars II 
(https://ww2.arb.ca.gov/sites/default/files/2021-10/accII_october_2021_workshop_presentation_ac.pdf). 

https://ww2.arb.ca.gov/sites/default/files/2021-10/accII_october_2021_workshop_presentation_ac.pdf
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regulation126, a measure in the Proposed 2022 State SIP Strategy. Note that the vehicle 
projections are based on EMFAC2017 with MPO activities to align with the emission benefits 
modeling. Since staff is still developing ACC II and ACF, these projections are preliminary 
snapshots of the proposals and subject to change.  

The vehicle projections based on the proposed ACC II regulation in Figure 22 show about 
5.5 million LD ZEVs127 by 2030 and 13 million by 2035.  

Figure 22 - Light-Duty ZEV (<10,000 GVWR) Projections in the Proposed Advanced Clean 
Cars II Regulation (EMFAC2017 with MPO Activity)128 

Vehicle projections based on the proposed ACF regulation show MD/HD ZEV population is 
about 132,000 ZEVs by 2030 and 343,000 ZEVs by 2035. The projections based on the proposed 
ACF regulation incorporate a significant population of heavy-duty FCEVs (over 20,000 FCEVs by 
2030), as these vehicles can support long-haul applications. However, all medium-duty ZEVs are 

126 California Air Resources Board (CARB) (2021). Advanced Clean Fleets - Meetings & Events 
(https://ww2.arb.ca.gov/sites/default/files/2021-09/210909acfpres_ADA.pdf)  
127 The CEC’s infrastructure analysis divides the light-duty and medium- and heavy-duty vehicle sectors based on 
whether the vehicles are under or over 10,000 GVWR. This means the CEC’s light-duty infrastructure analysis 
includes vehicle populations from CARB’s light-heavy duty truck (LHD1) vehicle classification (GVWR 8,501-10,000 
pounds) in the projections based on ACF. 
128 Projections based on the proposed ACC II regulation result in a total of about 5.5 million ZEVs and 13 million 
ZEVs by 2030 and 2035, respectively. Source: CARB 

https://ww2.arb.ca.gov/sites/default/files/2021-09/210909acfpres_ADA.pdf
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assumed to be BEVs. Figure 22 illustrates the total MD/HD ZEV populations and the split 
between FCEVs and BEVs.  

Figure 23 - Medium- and Heavy-Duty ZEV (>10,000 GVWR) Projections  in the Proposed 
Advanced Clean Fleets Regulation (EMFAC2017 with MPO Activity)129 

In summary, based on the proposed ACC II and ACF regulations and ZEV population projections 
modeled under EMFAC2017 with MPO activities, the updated EV charging infrastructure 
analysis to support these vehicle projections estimates a need for a total of 764,000 public and 
shared private chargers by 2030, and over 1.7 million chargers by 2035 as shown in Figure 24. 
These totals aggregate the results from all of the EV charging infrastructure models described 
above in Table 51. The infrastructure results for each individual model, serving varying use cases, 
are described in more detail in the following sections. 

129 The projections based on the proposed ACF regulation provides BEV and FCEV breakdown, projecting a 
significant population of heavy-duty FCEVs particularly for long-haul applications. Source: CARB. 
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Figure 24 - Total Charging Infrastructure Requirements to Support CARB’s Vehicle 
Projections Based on the Proposed ACC II and ACF Regulations130 

Charging Infrastructure 

Intraregional Light-Duty Charging Infrastructure Needs to Enable Local Travel 

EVI-Pro 2 is a model that calculates the number, locations, and types of chargers required to 
meet the local travel and charging needs of California’s light-duty PEV drivers. Infrastructure 
results to support the vehicle projections based on the proposed ACC II regulation are provided 
in Table 51 for years 2030 and 2035. An average of 677,000 and 1.5 million public and shared 
private L2 and DCFC chargers will be needed by 2030 and 2035, respectively, to serve this use 
case. Figure 24 shows the total public infrastructure need for each year from 2020 to 2037, 
reaching over 1.8 million public and shared private chargers by 2037. 

130 Modeling results project an average of 764,000 public and share private chargers will be needed by 2030 to 
support the light-, medium-, and heavy-duty PEVs projected in CARB’s proposed ACC II and ACF regulations. This 
infrastructure need increases to over 1.7 million total chargers by 2035. Source: CEC, NREL, LBNL, UC Davis. 
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Table 51 - EVI-Pro 2 Infrastructure Results to Serve 5.5 Million ZEVs in 2030 and 13 Million 
ZEVs in 2035131 

Figure 25 - Total Average Statewide Public and Share Private Network Requirements for 
Light-Duty PEVs 

Public charging requirements grow rapidly as the light-duty PEV fleet increases from 2020 to 2037. By 2037, need 
projections are for over 1.8 million chargers. This includes nearly 50,000 DC fast chargers, which is a small 
contribution to the overall network size but will make up a large portion of the cost and energy delivered. 

Source: CEC and NREL 

131 Source: CEC and NREL 
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Infrastructure requirements for EV charging may go beyond the charger estimates presented 
here. This could include other types of investments such as distribution system upgrades, and it 
will be critical to take a comprehensive and holistic approach to EV infrastructure planning. 

Interregional Light-Duty Charging Infrastructure Needs to Enable All-Electric 
Long-Distance Travel 

EVI-RoadTrip is a simulation model that determines the number, locations, and power levels of 
DC fast chargers needed to meet California’s BEV drivers’ requirements for interregional travel 
(greater than 100 miles) along major corridors. In practice, both the intraregional travel modeled 
by EVI-Pro 2 and the interregional travel modeled by EVI-RoadTrip will use some DC fast 
chargers. However, the modeling does not yet reflect this synergy and therefore summing them 
would overestimate the number of needed DC fast chargers.  

The projections based on the proposed ACC II regulation estimate about 3.8 million BEVs on the 
road in 2030 and 8.3 million by 2035. The remaining 1.7 million ZEVs in 2030 and 4.7 million in 
2035 are PHEVs and FCEVs. Updated EVI-RoadTrip analysis indicates that these BEV fleet sizes 
will require an average of about 4,400 DC fast chargers in 2030 and 5,600 in 2035. These 
chargers will be distributed across an average of about 1,150 and 1,400 stations in 2030 and 
2035, respectively (Table 52). 

Table 52 - EVI-RoadTrip Infrastructure Results For 3.8 Million BEVs in 2030 and 8.3 Million 
BEVs in 2035132

Figure 26 shows the lower (assuming 100 percent utilization) and upper (assuming 25 percent 
utilization) bounds for DC fast charger requirements on five-year intervals from 2020-2035, 
broken out by power level. This EVI-RoadTrip analysis highlights the need for increasingly 
higher-powered chargers, which could require future proofing equipment and installations in the 
near term. 

132 Source: CEC and NREL 
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2022 State SIP Strategy 

Figure 26 - EVI-RoadTrip DC Fast Charger Requirements by Power Level133 

Light-Duty Charging Infrastructure Needs to Support Electrification of Ride-Hailing 
Services 

The WIRED model assesses the need for charging infrastructure demanded by TNC vehicles in 
three major California regions: San Diego County, the Greater Los Angeles region, and the San 
Francisco Bay Area. In the AB 2127 assessment, these infrastructure needs were based on 
CARB’s Draft Clean Miles Standard,134 which projected 333,000 ZEVs in TNC fleets in California 
by 2030. Modelers assumed that 80 percent of these ZEVs will operate in these three regions. 

These results are tied to the Clean Miles Standard. The AB 2127 assessment found that the 
three regions together will need more than 2,100 DC fast chargers to serve TNCs by 2030. 
Figure 27 breaks this total down by region, showing that the Greater Los Angeles region and 
San Francisco Bay Area have significantly higher demand for charging than San Diego County. 
Figure 28 shows the growth of TNC charging infrastructure needs over the timeframe of the 
Clean Miles Standard. 

133 The power composition of DC fast chargers designed in EVI-RoadTrip evolves over time to favor higher-powered 
charging, as BEVs are expected to have longer ranges and higher on-board charge power capabilities. Lower and 
upper bounds on charger counts are shown in five-year intervals from 2020 to 2035. Source: CEC and NREL. 
134 CARB Staff. 2021. Clean Miles Standard. https://ww2.arb.ca.gov/our-work/programs/clean-miles-standard 

https://ww2.arb.ca.gov/our-work/programs/clean-miles-standard
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Figure 27 - DC Fast Chargers Needed to Support TNC PEVs in 2030 by Region135 

Figure 28 - DC Fast Chargers Needed to Support TNC PEVs (2023–2030)136 

135 WIRED models transportation network company infrastructure requirements, illustrating how travel patterns in 
the different regions affect the resulting network design. Source: UC Davis. 

136 Aggregated DC fast charging infrastructure needs modeled by WIRED in the Greater Los Angeles region, San 
Diego County, and the San Francisco Bay Area. Source: UC Davis 
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Medium- and Heavy-Duty Charging Infrastructure Needs to Support On-Road Vehicle 
Electrification 

HEVI-LOAD supports California’s transition to MD/HD ZEVs by determining the number, 
locations, and types of charger deployments and examining suitable power levels for the range 
of MD/HD vehicle applications. HEVI-LOAD has undergone significant methodological 
improvements since the July 2021 publication of the inaugural AB 2127 assessment, and this 
analysis uses the updated version of the model to present the most robust and accurate results 
currently available. Note that there is a lot of variation in truck fueling behavior, and the 
modelling exercise described below may not capture this level of detail. 

The AB 2127 assessment assumed that MD/HD vehicles in all applications charge at night in a 
depot using 50 kW DC fast charging, and that when in use, they would opportunistically use 
350 kW public charging.  

Recent updates incorporate a wide range of power levels for charging. Assumptions for each 
MD/HD vehicle application include four quartiles of charge capacity based on travel patterns, 
model specifications, and technological announcements. Each quartile represents a quarter of 
the vehicles for the respective vehicle classification. Within each quartile, vehicles are able to 
charge at two power levels, one representing depot charging and the other representing 
public/opportunistic charging, which are approximately three times depot charging levels. This 
approach results in 19 specific charging power levels total, which range from 19 kW to 1.6 MW. 
Table 53 shows the estimated charging infrastructure needed to support about 112,000 MD/HD 
BEVs in 2030 and 289,000 in 2035. Almost 80,000 chargers are needed in 2030, and this grows 
to nearly 210,000 chargers by 2035. Charger requirements are grouped by power level for 
simplicity, and the split between depot and public (opportunistic) chargers is shown in Table 54. 
By 2030, nearly 90 percent of the MD/HD infrastructure network is projected to be composed of 
depot chargers, with public chargers mostly restricted to high-power (>500 kW) use cases. 

These results also illustrate key tradeoffs between charging energy and time spent charging. In 
2030, only 5.5 percent of the total time spent charging for the MD/HD fleet occurs at chargers 
rated 750 kW or above, yet these charging sessions account for over 21 percent of the total 
energy needs for these vehicles. Meanwhile, nearly 60 percent of the total time spent charging 
occurs at chargers rated 75 kW, delivering only 10 percent of their total energy needs. In later 
years, the share of total time spent charging and total energy delivered shifts to slightly favor 
high-powered charging, as chargers rated 750 kW or above are the only categories that increase 
in these two metrics in 2035. 
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Table 53 - HEVI-LOAD Infrastructure Results for 112,000 BEVs in 2030 and 289,000 BEVs in 
2035137 

Figure 29 shows the total statewide network requirements to support MD/HD BEVs from 2020 
to 2037. By 2037, 346,000 MD/HD BEVs will need about 258,000 chargers of varying power 
levels. Charging power levels of 19 kW (11 percent of connectors), 50 kW (12 percent), 100 kW 
(22 percent), 150 kW (22 percent), 250 kW (11 percent), and 350 kW (11 percent) dominate the 
2037 network. 

137 Source: CEC and LBNL 
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Figure 29 - Total Statewide Network Requirements for Medium- and Heavy-Duty BEVs138 

Hydrogen Infrastructure 

Light-Duty Hydrogen Infrastructure Needs to Support On-Road Vehicles 

The projections based on the proposed ACC II regulation estimated about 130,000 light-duty 
FCEVs by 2027 and 2.7 million by 2037. The 179139 stations expected by 2027 will have the 
capability to support a theoretical maximum of nearly 245,000 FCEVs assuming each FCEV uses, 
on average, 0.7 kg of hydrogen per day.  

The CEC’s Clean Transportation Program plans to  help close the gap to 200 stations to achieve 
Governor Brown’s EO B-48-18. Assuming the remaining stations to reach this goal have a 
nameplate fueling capacity of 1,600 kg (1.6 tonnes) per day, the network of 200 stations could 
serve a maximum of 290,000 FCEVs. The projected 2.7 million FCEVs would require an 
additional 1,700 tonnes of fueling capacity per day. In this scenario, California would need an 
additional 340 – 850 stations by 2037—an assumption based on the expansion of nameplate 

138 HEVI-LOAD analysis shows a continual increase in charger requirements to support MD/HD electrification, 
reaching more than 250,000 chargers statewide by 2037. This is composed of a wide diversity of power levels 
ranging from 19 kW to 1.6 MW.  Source: CEC and LBNL. 
139 The CEC anticipates reaching 200 stations as the result of funding from the 2021-2022 budget (Senate Bill 170, 
Skinner, Budget Act of 2021). 
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capacity seen thus far which suggests that nameplate capacity could grow to an average of 2 to 
5 tons per day.  

Medium- and Heavy-Duty Hydrogen Infrastructure Needs to Support On-Road Vehicles 

As stated earlier, the projections based on ACF include a significant population of heavy-duty 
FCEVs, reaching about 72,000 vehicles for long-haul applications by 2037. A recent analysis by 
the California Fuel Cell Partnership estimates 200 hydrogen stations with an average capacity of 
8 tons per day would be needed to support 70,000 heavy-duty FCEVs.140 There are currently 
seven operational heavy-duty hydrogen fueling stations for fuel cell transit buses and heavy-duty 
trucks.141 

Senate Bill (SB) 643 requires the CEC, in consultation with CARB and CPUC, to conduct a 
statewide assessment of the fuel cell electric vehicle fueling infrastructure and fuel production 
needs.142 The infrastructure and fuel production will support the adoption of zero-emission 
trucks, buses, and off-road vehicles at levels necessary to meet the goals and requirements of 
Executive Order N-79-20 and the Innovative Clean Transit and other regulations. The CEC will 
complete the assessment by December 31, 2023 and will update it at least once every three 
years. 

Barriers and Opportunities to Meeting the ZEV Infrastructure Demand 

The results presented above illustrate the magnitude of the infrastructure needed to support the 
state’s transition away from polluting internal combustion vehicles to a ZEV transportation 
system. The cost of this infrastructure is one of the key areas to address to support rapid and 
widescale deployment. California has made significant, strategic, and important investments to 
support infrastructure deployment and to transition to greater private investments. 

Plug-In Electric Vehicle Infrastructure Costs 

The most visible part of a charging station is the electric vehicle supply equipment (EVSE, often 
referred to as a charger), which is typically a pedestal or wall box and connects to the vehicle to 
charge it. Except at locations such as single-family homes, EVSE costs rarely make up most of 
the cost of a charging installation. Other components such as transformers, wiring, conduit, 
panels, meters, switchgear, breakers, trenching and other construction, permitting and other 
soft costs, and design play important roles in the cost of charging stations. In addition, charging 
installations may require utility service upgrades. Ongoing operational costs include electricity, 
maintenance, and often networking or communications. All of these factors can vary by site and 
application. 

140 California Fuel Cell Partnership. July 2021. Fuel Cell Electric Trucks: A Vision for Freight Movement in California – 
and Beyond. https://app.greenrope.com/content/Fuel-Cell-Electric-Trucks-Vision-CaFCP.pdf. 
141 CEC. 2021. California Energy Commission Zero Emission Vehicle and Infrastructure Statistics. Data last updated 
October 29, 2021. Retrieved October 29, 2021 from https://www.energy.ca.gov/zevstats. 
142 Senate Bill 643 (Archuleta), Statutes of 2021, Chapter 646. 
https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=202120220SB643. 

https://app.greenrope.com/content/Fuel-Cell-Electric-Trucks-Vision-CaFCP.pdf
https://app.greenrope.com/content/Fuel-Cell-Electric-Trucks-Vision-CaFCP.pdf
https://app.greenrope.com/content/Fuel-Cell-Electric-Trucks-Vision-CaFCP.pdf
https://www.energy.ca.gov/zevstats
https://www.energy.ca.gov/zevstats
https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=202120220SB643
https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=202120220SB643
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CALeVIP is the CEC’s flagship incentive program for light-duty charging infrastructure.  As of 
September 30, 2021, CALeVIP has launched eleven regional incentive projects totaling 
$185.7 million in rebate funding (including funding from partner organizations), expected to 
result in about 16,000 Level 2 connectors and 1,800 DC fast chargers. Data from CALeVIP 
projects completed through September 30, 2021show that CALeVIP provided an average rebate 
of $4,153 per Level 2 connector and $67,842 per DC fast charger. CALeVIP leverages additional 
funds from the project developer and customer. Reported total costs, including private funding, 
are $9,575 per Level 2 connector and $103,238 per DC fast charger. This represents leveraged 
funding of 57 percent and 34 percent, respectively.143 

Assembly Bill 841 (Ting, 2020) mandates that utilities create new rules to design and deploy 
infrastructure on the utility side of the meter for customers installing EV charging. On October 7, 
2021, the CPUC adopted Resolutions implementing the law which direct that customers 
installing TE charging infrastructure will not bear the costs of in-front-of-the-meter (IFM) 
infrastructure upgrades.144 These upgrades include improvements to the distribution system 
needed to serve the higher electric load created by EV charging. Customers will now benefit 
from lower costs of electrification and certainty of IFM costs.  

Although widespread electrification should result in downward pressure on rates as electric sales 
increase and fixed costs are spread over a larger number of kilowatt-hours sold, electrification 
infrastructure costs may contribute to ratepayer pressures, especially in the shorter term.  The 
CPUC has been considering numerous ideas for reducing ratepayer costs for behind-the-meter 
(BTM) EV infrastructure, including limiting the role of utility ownership of that infrastructure and 
declining rebates over time as the market matures. Utilities may continue to fund the majority or 
all of the IFM costs but a variety of actors may pay for the BTM infrastructure including the 
chargers themselves. These actors include private charging companies, EV customers, state 
agencies such as the CEC, and the federal government. Although there is almost a 
million-charger gap between 2030 estimates of chargers needed and the number installed or 
funded today, 145 it is clear that the utilities will not bear the entire costs of that gap. Utility costs 
– which in current programs often include both IFM and BTM costs, along with chargers in some
cases – are well above $15,000 per light-duty port with medium and heavy-duty charging ports
costing several times that much.146

Plug-In Electric Vehicle Infrastructure Funding and Revenue 

Revenue from electricity sales alone is often not enough for electric vehicle service providers to 
be profitable at this level of total installation cost for stations with low utilization, although some 
higher utilization charging stations may be profitable today. Many actors from the private and 
public sectors are working on strategies to address this challenge, including reducing costs and 

143 CEC. 2021. California Electric Vehicle Infrastructure Project (CALeVIP) Cost Data. 
https://www.energy.ca.gov/programs-and-topics/programs/clean-transportation-program/california-electric-vehicle. 

144 See Resolution E-5167 (https://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M413/K566/413566906.PDF) 
and Resolution E-5168 (https://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M414/K618/414618951.PDF)  

146 Estimates are preliminary and are based on funds expended in pilots or other small programs. 

https://www.energy.ca.gov/programs-and-topics/programs/clean-transportation-program/california-electric-vehicle.
https://www.energy.ca.gov/programs-and-topics/programs/clean-transportation-program/california-electric-vehicle
https://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M413/K566/413566906.PDF
https://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M414/K618/414618951.PDF
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bringing in additional funding sources and revenue streams. Further, some business models do 
not rely on electricity sales to be profitable, such as those who sell marketing/advertising 
services. It is notable that gas stations today rely on on-site services and sales as a revenue 
stream. 

Drivers have installed hundreds of thousands of chargers at single-family homes to take 
advantage of the convenience and low charging costs home charging offers. Not all EV owners 
do or will have access to the capital, parking space near electricity, and other requirements for 
home charging. However, CEC staff expects it to continue to be a popular choice and to 
primarily be funded by private individuals. 

EV charging is and will continue to be offered as part of a package of services to attract drivers. 
Examples include workplace charging, offered as a perk to employees; charging as an option at 
commercial parking garages; charging at multifamily housing for renters or owners; and charging 
funded by auto manufacturers to stimulate sales of their EVs. 

Electric utilities have made important investments in charging infrastructure. The CPUC has now 
authorized over $1.8 billion in funds for utility transportation electrification programs, as detailed 
below (Table 54): 

Table 54 - Authorized Funding for Utility EV Programs147

Of the $1.8 billion in authorized funding, $1.48 billion remains available. Approximately half of 
authorized utility funds support light-duty vehicle electrification with the remainder dedicated to 
medium and heavy-duty electrification. In recent decisions, the CPUC has required that 

147 Funds authorized for IOU proposals, but no programs/pilots yet approved. 
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programs spend half of their budgets in disadvantaged or underserved communities.148 Funds 
within the utility programs pay for charging infrastructure on the utility side of the meter and, in 
the case of most programs, on the customer side of the meter. For some programs, EV chargers 
themselves (EVSE) are also funded. Program budgets also typically include administrative costs, 
marketing and outreach, and evaluations. 

The authorized and program allocated funding149 will support approximately 55,500 light-duty 
chargers (of which 13,000 have been energized), 371 DCFC public chargers (of which 14 have 
been energized), and nearly 300 MD/HD on- and off-road ports. The authorized funding also 
includes budgets for programs that have not yet been designed which will add to these charger 
totals. Publicly owned utilities are also investing in EV charging infrastructure. Most notably, Los 
Angeles Department of Water and Power has been authorized to spend a maximum of $40 
million per fiscal year from 2019 to 2029 to reach 10,000 chargers by 2022, 25,000 by 2025, and 
28,000 by 2028.  

To reduce operating costs like demand charges, some companies, like FreeWire Technologies, 
install distributed energy resources (including local generation and stationary storage) to limit 
facility peak demand and enable charging power levels that would otherwise be more costly or 
potentially require grid upgrades. Where operational requirements allow, smart charging, load 
management, and other managed charging strategies can help limit instantaneous power 
demand and minimize long-term charging expenses.150 The CEC is funding research and 
demonstration projects in these areas through solicitations under the Electric Program 
Investment Charge (EPIC)151 and the Clean Transportation Program.152 Companies including 
Powertree Services offer monthly subscriptions and a scheduling and access control system for 
chargers. This can enable more drivers to share a single charger, reducing the total capital cost 
to serve the same amount of miles driven.   

On the revenue side, one of the most important incentives for EV charging, particularly DC fast 
chargers, is the CARB Low Carbon Fuel Standard (LCFS) Program.153 EVSE owners and operators 
can generate LCFS credits based on the amount of electricity delivered. For example, a standard 
6.6 kW Level 2 charger is estimated to yield nearly $1,000 in revenue assuming the charger is 
used 3.5 hours per weekday and the LCFS credit price is $200 per credit.154 DC fast chargers can 

148 See decisions authorizing Southern California Edison’s Charge Ready 2, San Diego Gas & Electric’s Power Your 
Drive 2, and TEF Near-Term Priorities. 
149 Roughly $280 million funding is yet to be allocated to programs which may alter these targets. 
150 Santa Clara Valley Transportation Authority. July 9, 2019. “VTA Supports the LACI Feedback for Managed 
Electrified Fleet Charging Especially for Transit Bus Fleets.” 
https://efiling.energy.ca.gov/GetDocument.aspx?tn=228926. 
151 CEC. “GFO-20-304 — Evaluating Bi-Directional Energy Transfers and Distributed Energy Resource Integration 
for Medium- and Heavy-Duty Fleet Electrification.” https://www.energy.ca.gov/solicitations/2020-09/gfo-20-304-
evaluating-bi-directional-energy-transfers-and-distributed-energy. 
152 CEC. “GFO-20-605 — BESTFIT Innovative Charging Solutions.” https://www.energy.ca.gov/solicitations/2020-
08/gfo-20-605-bestfit-innovative-charging-solutions. 
153 CARB. 2021. Low Carbon Fuel Standard. https://ww2.arb.ca.gov/our-work/programs/low-carbon-fuel-standard 
154 Center for Sustainable Energy. CALeVIP Low Carbon Fuel Standard Overview. 
https://calevip.org/sites/default/files/docs/calevip/Low-Carbon-Fuel-Standard-Overview.pdf 

https://efiling.energy.ca.gov/GetDocument.aspx?tn=228926
https://efiling.energy.ca.gov/GetDocument.aspx?tn=228926
https://efiling.energy.ca.gov/GetDocument.aspx?tn=228926
https://www.energy.ca.gov/solicitations/2020-09/gfo-20-304-evaluating-bi-directional-energy-transfers-and-distributed-energy
https://www.energy.ca.gov/solicitations/2020-09/gfo-20-304-evaluating-bi-directional-energy-transfers-and-distributed-energy
https://www.energy.ca.gov/solicitations/2020-09/gfo-20-304-evaluating-bi-directional-energy-transfers-and-distributed-energy
https://www.energy.ca.gov/solicitations/2020-09/gfo-20-304-evaluating-bi-directional-energy-transfers-and-distributed-energy
https://www.energy.ca.gov/solicitations/2020-08/gfo-20-605-bestfit-innovative-charging-solutions
https://www.energy.ca.gov/solicitations/2020-08/gfo-20-605-bestfit-innovative-charging-solutions
https://www.energy.ca.gov/solicitations/2020-08/gfo-20-605-bestfit-innovative-charging-solutions
https://ww2.arb.ca.gov/our-work/programs/low-carbon-fuel-standard
https://ww2.arb.ca.gov/our-work/programs/low-carbon-fuel-standard
https://calevip.org/sites/default/files/docs/calevip/Low-Carbon-Fuel-Standard-Overview.pdf
https://calevip.org/sites/default/files/docs/calevip/Low-Carbon-Fuel-Standard-Overview.pdf
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generate additional capacity credits to mitigate potential low utilization while EV adoption 
continues to grow. These credits can then be sold to entities who produce or distribute high 
carbon intensity fuels. Some service providers like Volta earn revenue from advertising shown on 
large displays on the EVSE. Highland Transportation and other companies targeting fleets will 
bundle charging into their fleet electrification products, or charging-as-a-service, along with 
elements such as vehicles and maintenance. In the future, vehicle grid integration (VGI) may 
provide additional revenue opportunities. 

Hydrogen Refueling Infrastructure Costs 

By the end of 2023, the Clean Transportation Program plans to have invested a total of 
$319 million in light-, medium- and heavy-duty hydrogen refueling infrastructure.  

Grant recipients will have committed more than $191 million in match funding by the end of the 
most recent Clean Transportation Program grant agreements. The total reported public and 
private investment in Clean Transportation Program’s hydrogen refueling station projects is 
nearly $470 million for 179 stations, including 23 privately funded stations.155 However, this 
underestimates the total reported investment and the ratio of public to private investment as 
they do not reflect private investment to cover costs that are not part of CEC agreements and 
not reported to the CEC.  

Cost variations include technological and aesthetic requirements by local jurisdictions such as 
piping changes, electrical hook ups, easements, and safety requirements. As with EVSE, the site 
electrical layout (which determines the difficulty of trenching), the electrical capacity of the site 
and utility distribution system (which, depending on system power, may need expanded capacity 
or distributed energy resources), and the complexity and time delays involved in permitting, 
interconnection, and entitlements also contribute to the station cost. 

Hydrogen sold at the refueling stations is expected to be a primary revenue source and to 
attract investment. As with DC fast chargers, a key incentive that improves the business case for 
hydrogen infrastructure owners is the LCFS Program. Since 2019, the LCFS program has 
permitted hydrogen station owners to apply for hydrogen refueling infrastructure capacity 
credits. These capacity credits provide for additional credit generation for not only fuel 
dispensed, but also fuel available to customers. Additional credits provide a financial incentive to 
infrastructure owners to build the fueling capacity to support more ZEVs and to reduce carbon 
intensity of the fuel supply, while at the same time reducing risk of low utilization in the early 
market.  

Scaling Infrastructure Deployment 

To achieve California’s 2035 ZEV goals and provide access to all Californians, the markets for 
ZEVs and infrastructure will need to become mutually reinforcing and self-sustaining, and 
primarily funded by private investment. While projections show PEVs will reach cost parity with 
internal combustion vehicles in the next few years, there is more uncertainty about the path to 
self-sufficiency for the infrastructure segments. Continued deployment incentives and 

155 Of the 179 stations, at least 13 are planned to be capable of fueling light-, medium, and heavy-duty vehicles. 
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innovation-enabling policies are critical to promoting private investment and a sustainable 
industry. Further, sustained public investment will be necessary to address equity and access 
concerns where private investment is insufficient or uneven. 

The CEC has led on this front through the Clean Transportation Program, which invests up to 
$100 million annually in a broad portfolio of transportation infrastructure and fuel-related 
projects throughout the state. Last year, the CEC received a one-time budget allocation of over 
$1 billion through the state’s general fund ZEV package in the Budget Act of 2021 to support 
infrastructure and manufacturing.156 Table 55 details funding allocations for the next three fiscal 
years from the Clean Transportation Program’s Investment Plan and the General Fund.157 

156 Senate Bill 170 (Skinner), Statutes of 2021, Chapter 240. 
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=202120220SB170. 
157 Brecht, Patrick. 2021. 2021–2023 Investment Plan Update for the Clean Transportation Program. California 
Energy Commission. Publication Number: CEC-600-2021-038-LCF 

https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=202120220SB170
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=202120220SB170
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Table 55 - CEC Investment Plan Allocations for FY 2021-2022 and Subsequent Fiscal Years 
(in Millions) 

In addition, in January 2022 Governor Newsom’s office released their proposed budget for the 
2022-23 fiscal year. The budget proposal builds on the previous year’s ZEV package, with an 
additional $6.1 billion for decarbonizing transportation in the state. Combined with the prior 
year’s budget, approximately $10 billion could be directed to decarbonized transportation over 
six years if these provisions of the proposal are adopted by legislation later this year. The CEC’s 
Clean Transportation program would receive additional funds beyond those shown in Table 55. 
The proposed budget for Fiscal Year 2022-23 would add funding for investments in a wide array 
of categories, as shown in Table 56. The Governor’s 2022-23 budget proposal also emphasizes 
the need for equitable deployment of infrastructure and focuses funding on communities with 
greater need for public assistance in deploying ZEV infrastructure. 
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Table 56 - ZEV Infrastructure Funding Allocations in Governor Newsom’s Proposed 
FY 2022-23 Budget (in Millions) 

Among other efforts, CEC is expanding continued public support through the block grant 
incentive model used in CALeVIP. In April 2021, the CEC announced the approval of the 
multi-million Energy Infrastructure Incentives for Zero-Emission Commercial Vehicles 
(EnergIIZE Commercial Vehicles) project, a first-of-its-kind project implemented by CALSTART 
that will fund charging and hydrogen fueling infrastructure for zero-emission trucks, buses, 
goods movement, and equipment.158 On the light-duty side, in September 2021 the CEC 
announced the authorization of two block grant awards for up to $250 million each.159 One will 
be implemented by the Center for Sustainable Energy to continue CALeVIP, while the other 
program will be implemented by CALSTART. These projects will leverage large amounts of 
funding to rapidly deploy ZEV infrastructure in a streamlined manner and leverage private funds. 

Beyond these large-scale projects, the CEC also targets funding through solicitations that 
address specific opportunities and challenges. For example, the BESTFIT Innovative Charging 

158 CEC. “GFO-20-603 — Block Grant for Medium-Duty and Heavy-Duty Zero-Emission Vehicle Refueling 
Infrastructure Incentive Projects.” https://www.energy.ca.gov/solicitations/2020-07/gfo-20-603-block-grant-
medium-duty-and-heavy-duty-zero-emission-vehicle. 
159 CEC. “GFO-20-607 — Second Block Grant for Light-Duty Electric Vehicle Charger Incentive Projects.” 
https://www.energy.ca.gov/solicitations/2021-04/gfo-20-607-second-block-grant-light-duty-electric-vehicle-charger-
incentive. 

https://www.energy.ca.gov/solicitations/2020-07/gfo-20-603-block-grant-medium-duty-and-heavy-duty-zero-emission-vehicle
https://www.energy.ca.gov/solicitations/2020-07/gfo-20-603-block-grant-medium-duty-and-heavy-duty-zero-emission-vehicle
https://www.energy.ca.gov/solicitations/2021-04/gfo-20-607-second-block-grant-light-duty-electric-vehicle-charger-incentive
https://www.energy.ca.gov/solicitations/2021-04/gfo-20-607-second-block-grant-light-duty-electric-vehicle-charger-incentive
https://www.energy.ca.gov/solicitations/2021-04/gfo-20-607-second-block-grant-light-duty-electric-vehicle-charger-incentive
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Solutions solicitation, released in August 2020, aimed to accelerate the commercial deployment 
of transformative technology solutions for the light-, medium-, and heavy-duty sectors.160 Other 
solicitations that have been released or are anticipated to be released in 2021 will fund charging 
solutions for on-demand transportation services,161 charging deployments that serve multi-family 
homes including apartments,162 and charging installation projects in rural locations.163 
Developing a portfolio of charging solutions will be essential for addressing the wide variety of 
use cases and local needs throughout California.  

The CEC is not the only entity providing funding for EV charging infrastructure. Local 
governments, utilities, and state agencies are also investing in infrastructure to meet clean air, 
climate change, and equity goals. As mentioned earlier, in the past decade the electric utilities 
regulated by the California Public Utilities Commission (CPUC)164, which serve 78% of the state, 
have developed dozens of programs aimed at electrifying various segments of the 
transportation sector and offering specific electric rates for EVs. About 18% of the utility 
authorized funds have already been spent. Most of the non-pilot programs listed above have 
multi-year budgets and are only in the first several years of deployment or have not yet been 
launched, presenting an opportunity for significant scaling in charging infrastructure deployment 
in coming years. 

In addition, in February 2020, the CPUC published a draft proposed overarching transportation 
electrification policy: the Transportation Electrification Framework (TEF).165 It contains proposals 
on determining the appropriate role of utilities in transportation electrification (TE), goals and 
metrics by which TE programs should be judged, and a process to streamline approval of 
individual utility programs. Over the next year, the CPUC plans to finalize  adoption of the 
Framework. In July 2021, the chapter of the TEF identifying near-term priorities for investment 
was adopted.166 The decision, listed in Table 55 as TEF Near-Term Priorities, authorizes up to 
$240 million for the IOUs to propose smaller programs through a streamlined process in a 
number of sectors: grid resiliency, customers without access to home charging, medium and 
heavy-duty charging, new construction, and panel upgrades for low-income residential 

160 CEC. “GFO-20-605 — BESTFIT Innovative Charging Solutions.” https://www.energy.ca.gov/solicitations/2020-
08/gfo-20-605-bestfit-innovative-charging-solutions. 
161 CEC. “GFO-21-601 — Charging Access for Reliable On-Demand Transportation Services (CARTS).” 
https://www.energy.ca.gov/solicitations/2021-08/gfo-21-601-charging-access-reliable-demand-transportation-
services-carts. 
162 California Energy Commission. Staff Pre-Solicitation Workshop for Light-Duty Electric Vehicle Infrastructure 
Projects Serving Rural and Multi-Unit Dwelling Residents, June 28, 2021. 
https://www.energy.ca.gov/event/workshop/2021-06/staff-pre-solicitation-workshop-light-duty-electric-vehicle-
infrastructure. 
163 Ibid. 
164 Regulated utilities include three large investor-owned utilities (Pacific Gas & Electric, Southern California Edison, 
and San Diego Gas & Electric) along with three small or multi-jurisdictional investor-owned utilities (Liberty, 
PacifiCorp, and Bear Valley).  
165 CPUC’s Draft Transportation Electrification Framework 
(https://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M326/K281/326281940.PDF) 
166 Decision Setting Near-Term Priorities For Transportation Electrification Investments By The Electrical 
Corporations (http://docs.cpuc.ca.gov/SearchRes.aspx?DocFormat=ALL&DocID=394347617)  

https://www.energy.ca.gov/solicitations/2020-08/gfo-20-605-bestfit-innovative-charging-solutions
https://www.energy.ca.gov/solicitations/2020-08/gfo-20-605-bestfit-innovative-charging-solutions
https://www.energy.ca.gov/solicitations/2020-08/gfo-20-605-bestfit-innovative-charging-solutions
https://www.energy.ca.gov/solicitations/2021-08/gfo-21-601-charging-access-reliable-demand-transportation-services-carts
https://www.energy.ca.gov/solicitations/2021-08/gfo-21-601-charging-access-reliable-demand-transportation-services-carts
https://www.energy.ca.gov/solicitations/2021-08/gfo-21-601-charging-access-reliable-demand-transportation-services-carts
https://www.energy.ca.gov/event/workshop/2021-06/staff-pre-solicitation-workshop-light-duty-electric-vehicle-infrastructure
https://www.energy.ca.gov/event/workshop/2021-06/staff-pre-solicitation-workshop-light-duty-electric-vehicle-infrastructure
https://www.energy.ca.gov/event/workshop/2021-06/staff-pre-solicitation-workshop-light-duty-electric-vehicle-infrastructure
https://www.energy.ca.gov/event/workshop/2021-06/staff-pre-solicitation-workshop-light-duty-electric-vehicle-infrastructure
https://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M326/K281/326281940.PDF
http://docs.cpuc.ca.gov/SearchRes.aspx?DocFormat=ALL&DocID=394347617
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ratepayers in underserved communities. Programs that fall into these priority areas will not need 
applications and evidentiary review and may be approved via expedited process. 

Another critical factor when scaling up infrastructure deployment is actively preparing for the 
increasing amount of electric load created by EVs. In June 2021, the CPUC launched a 
rulemaking to modernize the electric grid for a high distributed energy resources future. This 
proceeding is focused on preparing the distribution system for increased transportation 
electrification.167 In the CPUC’s Integrated Resource Planning proceeding, which plans for new 
generation, the CPUC is increasingly using demand forecasts that predict higher amounts of EV 
charging.168 These demand forecasts are also used by the California Independent System 
Operator to prepare the transmission system for increased load. 

In December 2020, the CPUC adopted a decision on vehicle-grid integration (VGI) which created 
metrics and strategies for advancing VGI and authorized almost $40 million for the utilities to 
spend piloting VGI technologies and programs.169 In November 2021, the CPUC adopted a 
Resolution creating a pathway for alternating current interconnection for vehicle-to-grid 
integration and allowing some EVs to more easily enable bidirectional mode.170 The CPUC is 
continuing to consider streamlining procedures for both EV charging and bidirectional EV 
interconnections. 

In parallel, the CEC is currently developing the EVSE Deployment and Grid Evaluation Tool 
(EDGE), which will incorporate publicly available electric grid data to aid in regional grid 
planning. This will act as an “early warning system” to inform charging infrastructure deployment 
and proactively identify locations where grid upgrades may be required. The CEC is also 
continuing work on updating the California Vehicle-Grid Integration Roadmap and is 
investigating pathways to streamline the interconnection of vehicle-to-grid resources that export 
power and help the grid operate more economically and reliably. Finally, the programs 
administered by the CEC relevant to EV charging, the Electric Program Investment Charge 
(EPIC) and the Clean Transportation Program, incorporate flexible and bidirectional EV charging 
and advance these technologies in the marketplace through targeted demonstrations and other 
activities. 

Future state funding will also continue to support hydrogen refueling infrastructure and meet 
the state’s goals for 100 stations by the end of 2023 and 200 stations by 2025 as called for in 
AB 8 and EO B-48-18, respectively. To achieve these targets, the CEC is directed to allocate 
$20 million annually from the Clean Transportation Program, and the recent addition of General 
Funds will support the 200-station goal.  

167 See https://apps.cpuc.ca.gov/apex/f?p=401:56:0::NO:RP,57,RIR:P5_PROCEEDING_SELECT:R2106017  
168 Administrative Law Judge’s Ruling Seeking Comments on Proposed Preferred System Plan, pp. 23-28 
(https://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M399/K450/399450008.PDF)  
169 Decision Concerning Implementation of Senate Bill 676 And Vehicle-Grid Integration Strategies 
(http://docs.cpuc.ca.gov/SearchRes.aspx?DocFormat=ALL&DocID=355794454) 
170 Resolution E-5165 (https://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M420/K342/420342816.PDF) 

https://apps.cpuc.ca.gov/apex/f?p=401:56:0::NO:RP,57,RIR:P5_PROCEEDING_SELECT:R2106017
https://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M399/K450/399450008.PDF
http://docs.cpuc.ca.gov/SearchRes.aspx?DocFormat=ALL&DocID=355794454
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In addition, CEC developed a Statewide ZEV Infrastructure Plan (ZIP).171 The ZIP supports 
decision-making by CEC and others by documenting State plans and strategies. It supports 
public discussions of pathways to success in the State’s ZEV goals, especially as embodied in 
vehicle regulations. The primary principles driving the drafting of the ZIP are that state 
investments will be directed to increase equity and that state investments will accelerate market 
development of ZEV infrastructure and the handoff of mainstream charging and fueling 
infrastructure to the private sector. It presents a high-level view of State infrastructure strategy 
to ensure sufficient infrastructure deployment and grid-readiness. 

The National Electric Vehicle Infrastructure (NEVI) Formula Program is another important piece 
of the State’s infrastructure plan. NEVI was established through the federal Infrastructure 
Investment and Job’s Act, which was signed by President Biden late last year. This program 
provides funding to advance ZEV infrastructure. California’s share of this funding is $384 million 
over 5 years. CEC and Caltrans recently released the draft California State Electric Vehicle 
Infrastructure Deployment Plan.172 Through NEVI, charging infrastructure will be deployed 
strategically to establish an interconnected network of electric vehicle chargers along key 
corridors (i.e., Alternative Fuel Corridors) across the state.  

Additional Policies to Accelerate Infrastructure Deployment 

The list below highlights several other policies and efforts that tackle barriers and support 
California’s increasing infrastructure deployment.  

• Properly designed electricity rates are key to encouraging EV adoption and in particular
ensuring that charging is less expensive than traditional fossil fuels. Each large investor-
owned utility (IOU) offers several EV-specific rates, both for residential and non-residential
customers. These rates typically include a steeply differentiated time-of use rate providing
a cheap charging time during off-peak periods such as nighttime.173 Calculations
demonstrate that, if customers are able to charge off-peak, most can save significantly on
fueling costs over gasoline or diesel.174 Another significant issue in rate design has been
demand charges, which are a portion of commercial and industrial customers’ bills that is
based on their peak usage for the month, and can be a barrier to electrification. Demand
charges can be a large part of the bill for some commercial EV customers because the
customers may have a very high peak usage – if several vehicles are charging at once –
but relatively low overall electric consumption for the month. Every large IOU now has a
commercial EV rate available that significantly reduces or entirely eliminates demand

171 CEC’s Draft Zero-Emission Vehicle Infrastructure Plan (ZIP) (https://www.energy.ca.gov/publications/2022/draft-
zero-emission-vehicle-infrastructure-plan-zip)  
172 Caltrans and CEC’s California’s Deployment Plan for the National Electric Vehicle Infrastructure Program 
(https://efiling.energy.ca.gov/GetDocument.aspx?tn=243505)  
173 For more information, visit https://www.cpuc.ca.gov/industries-and-topics/electrical-
energy/infrastructure/transportation-electrification/electricity-rates-and-cost-of-fueling  
174 See “When might lower-income drivers benefit from electric vehicles? Quantifying the economic equity 
implications of electric vehicle adoption (International Council on Clean Transportation)” at 
https://theicct.org/publications/EV-equity-feb2021  

https://www.energy.ca.gov/publications/2022/draft-zero-emission-vehicle-infrastructure-plan-zip
https://www.energy.ca.gov/publications/2022/draft-zero-emission-vehicle-infrastructure-plan-zip
https://efiling.energy.ca.gov/GetDocument.aspx?tn=243505
https://www.cpuc.ca.gov/industries-and-topics/electrical-energy/infrastructure/transportation-electrification/electricity-rates-and-cost-of-fueling
https://www.cpuc.ca.gov/industries-and-topics/electrical-energy/infrastructure/transportation-electrification/electricity-rates-and-cost-of-fueling
https://theicct.org/publications/EV-equity-feb2021
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charges, and therefore helps promote electrification in the commercial sector. Electrify 
America (EA) has noted that demand charges are still a huge barrier for LD public DCFC 
providers and shared some insights in its ZEV Investment Plans (ZIP), as well as its 
quarterly and annual reports. In the Cycle 3 ZIP Cycle3 report175, EA noted that several 
studies176, 177, 178 showed that demand charges were presenting challenges to station 
economics. EA also noted in its Cycle 3 ZIP 3 that the rate structure, including demand 
charges, impacted the cost to provide charging services to consumers and business 
economic sustainability. To provide some relief from demand charges, EA plans to deploy 
energy storage and renewable generation at some of its stations. 

• State and local building codes require the installation of charger make-ready equipment.
The Green Building Standards (CALGreen) Code, Title 24, Part 11179, requires builders to
provide varying levels of infrastructure for electric vehicle charging in newly constructed
residential and non-residential buildings thereby avoiding the substantial costs that major
retrofits would incur. Beginning in 2023, CALGreen will require that existing multifamily
dwellings, hotels, and motels undergoing certain retrofit activities have capacity to
support EV charging, and additionally require capacity supporting charging of medium-
and-heavy duty vehicles in new warehouses, grocery stores, and retail buildings with
off-street loading spaces. Building codes are crucial to ensuring that California meets its
ZEVs goals cost-effectively. Building codes are essential to support broad access to ZEV
infrastructure and must keep pace as the number of ZEVs continues to grow.

• Streamlined permitting and approval processes will allow for faster and more efficient
infrastructure installations timelines. To address this, in 2021 Governor Newsom signed
AB 970, which will accelerate the permitting processes by creating provisions for
approving a completed EV charging station application after 20 or 40 days. Permitting
and application processes for utility actions such as grid upgrades, installations, and
interconnections have faced similar challenges. State programs and legislators are
addressing ways to improve the ease and speed of charging infrastructure deployments.
This will be increasingly critical as megawatt-scale charging sites become more prominent
for MD/HD charging. The CEC has also incorporated measures to shorten development
time for hydrogen stations. These include requiring applicants to have held preapplication
meetings with the authority having jurisdiction, to include benchmarks for developers to

175 Electrify America (EA) (2021), California ZEV Investment Plan: Cycle 3, available at 
https://media.electrifyamerica.com/assets/documents/original/685-
20210503PublicCaliforniaC3ZEVInvestmentPlanFinalvF.pdf?utm_medium=email&utm_source=govdelivery 
176 Great Plains Institute (2019). Analytical White Paper: Overcoming Barriers to Expanding Fast Charging 
Infrastructure in the Midcontinent Region. Available at : 
https://scripts.betterenergy.org/reports/GPI_DCFC_Analysis_July_2019.pdf 
177 Rocky Mountain Institute (2019). DCFC Rate Design Study. Available at: https://rmi.org/insight/dcfc-rate-design-
study/ 
178 National Renewable Energy Laboratory (NREL) (2017).Identifying Potential Markets for Behind-the-Meter 
Battery Energy Storage: A Survey of U.S. Demand Charges. Available at: 
https://www.nrel.gov/docs/fy17osti/68963.pdf  
179 https://www.dgs.ca.gov/BSC/Rulemaking/2021-Triennial-Code-Adoption-Cycle/Dec-2021-Commission-Mtg 

https://media.electrifyamerica.com/assets/documents/original/685-20210503PublicCaliforniaC3ZEVInvestmentPlanFinalvF.pdf?utm_medium=email&utm_source=govdelivery
https://media.electrifyamerica.com/assets/documents/original/685-20210503PublicCaliforniaC3ZEVInvestmentPlanFinalvF.pdf?utm_medium=email&utm_source=govdelivery
https://scripts.betterenergy.org/reports/GPI_DCFC_Analysis_July_2019.pdf
https://www.nrel.gov/docs/fy17osti/68963.pdf
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receive approval to build within 18 months of the CEC approving funding for the station, 
and to open for retail operations within 30 months of the CEC approving the funding.   

• Standardization of charging and refueling infrastructure will create a more convenient and
efficient infrastructure network for drivers. CARB is proposing a requirement that
light-duty vehicles with fast charging capability sold in California be compatible with the
CCS connector, beginning with Model Year 2026. The CEC has supported the market
shift towards CCS by limiting its funding requirements for the inclusion of CHAdeMO
connectors. Currently, projects require only one CHAdeMO connector per site. The lack
of connector standardization is even more prevalent among MD/HD vehicles, though the
nascency of the market may present opportunities to encourage standardization more
aggressively earlier on. The development of the Megawatt Charging System aims to
develop a standardized charging system for this sector and has received CEC funding. On
the hydrogen side, the CEC has required compliance with international fueling standards
to maintain reliable and safe fueling at stations.180

• Workforce training and development will be vital to scaling charging infrastructure
deployment and has a proposed allocation of $15 million in Clean Transportation
Program funding over the next three years. The CEC estimates about 14,100 Californians
are employed across 34 ZEV-related manufacturers, and this workforce will need to grow
to meet the infrastructure demand over the next decade and beyond.

While the ZEV infrastructure need is significant, it also presents an immense opportunity to 
transition California to clean transportation, reduce GHG emissions, improve air quality and 
reduce pollution, and create in-state jobs. The state agencies recognizes the challenges 
California will face for this multi-billion dollar shift and have moved aggressively to accelerate 
infrastructure deployment in collaboration with each other and stakeholders. Numerous 
strategies and mechanisms to scale infrastructure development will contribute to the state’s 
portfolio of solutions to overcome barriers. 

180 Hydrogen refueling standards include SAE International J2600 Compressed Hydrogen Surface Vehicle Fueling 
Connection Devices, SAE International J2601 Fueling Protocols for Light Duty Gaseous Hydrogen Surface Vehicles, 
SAE International J2719 Hydrogen Fuel Quality for Fuel Cell Vehicles, and SAE International J2799 Hydrogen 
Surface Vehicle to Station Communications Hardware and Software. 
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Appendix IV-C: Regional Transportation Strategy and Control Measures 

IV-C-1 

Executive Summary 
This Appendix IV-C (Appendix or Appendix IV-C throughout) describes the Southern California Association 

of Government’s (SCAG) Regional Transportation Plan/Sustainable Communities Strategy and 

Transportation Control Measures (TCMs) to address the 2015 8-hour ozone standards in the South Coast 

Air Basin as part of South Coast Air Quality Management District’s (South Coast AQMD) Final 2022 Air 

Quality Management Plan (AQMP).  This Appendix IV-C is based on SCAG’s Final 2020–2045 Regional 

Transportation Plan/Sustainable Communities Strategy (2020 RTP/SCS, also known as Connect SoCal) and 

2021 Federal Transportation Improvement Program (FTIP), as amended.  The RTP/SCS and FTIP were 

developed in consultation with federal, state and local transportation and air quality planning agencies 

and other stakeholders.  The four County Transportation Commissions (CTCs) in the South Coast Air Basin, 

namely Los Angeles County Metropolitan Transportation Authority, Riverside County Transportation 

Commission, Orange County Transportation Authority and the San Bernardino County Transportation 

Authority, were actively involved in the development of the regional transportation measures of this 

Appendix. 

This Appendix consists of the following three Sections. 

Section I. Introduction  

As required by federal and state laws, SCAG is responsible for ensuring that the regional transportation 

plan, program, and projects are supportive of the goals and objectives of applicable AQMPs and State 

Implementation Plans (AQMPs/SIPs).  SCAG is also required to develop demographic projections and 

regional transportation strategy and control measures for the South Coast AQMD’s AQMP/SIP. 

As the Metropolitan Planning Organization (MPO) for the six county region comprising SCAG’s jurisdiction, 

SCAG is obligated to develop an RTP/SCS every four years.  The RTP/SCS is a long-range regional 

transportation plan that provides for the development and integrated management and operation of 

transportation systems and facilities that will function as an intermodal transportation network for the 

SCAG region.  The RTP/SCS also outlines certain land use growth strategies that provide for more 

integrated land use and transportation planning, and enhance transportation investments. The RTP/SCS 

is required by federal laws to demonstrate transportation conformity and also to achieve regional 

greenhouse gas (GHG) reduction targets set by the California Air Resources Board (CARB) pursuant to SB 

375.   Pursuant to the California Health and Safety Code, the RTP/SCS constitutes the Regional 

Transportation Plan/Sustainable Communities and Transportation Control Measures of the South Coast 

AQMD’s AQMPs. 

In addition, SCAG develops the biennial FTIP.  The FTIP is a list of multimodal capital improvement projects 

to be implemented over a six year period.  The FTIP implements the programs and projects in the RTP/SCS.   

Section II. Regional Transportation Plan/Sustainable Communities Strategy and 

Transportation Control Measures (TCMs) 

The SCAG region faces many critical challenges including demographics, transportation system 

preservation, transportation funding, goods movement, housing, air quality, climate change, and public 
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health.  Under the guidance of the goals and objectives adopted by SCAG’s Regional Council, SCAG’s 

governing board, the Connect SoCal was developed to provide a blueprint to integrate land use and 

transportation strategies to help achieve a coordinated and balanced regional transportation system.  

Connect SoCal represents the culmination of more than three years of work involving dozens of public 

agencies, 197 local jurisdictions in the SCAG region, hundreds of local, county, regional and state officials, 

the business community, environmental groups, as well as various nonprofit organizations.  Connect SoCal 

was adopted by SCAG’s governing board, the Regional Council, on May 7, 2020 for transportation 

conformity purposes only and on September 3, 2020 for all purposes. 

To realize a sustainable and connected region, Connect SoCal includes a Core Vision that centers on 

maintaining and better managing the transportation network for moving people and goods, while 

expanding mobility choices by locating housing, jobs and transit closer together and increasing investment 

in transit and complete streets; five Key Connections that augment the Core Vision to address trends and 

emerging challenges while closing the gap between what can be accomplished through intensification of 

core planning strategies alone and what must be done to meet increasingly aggressive greenhouse gas 

reduction goals; as well as action-oriented transportation strategies and Sustainable Communities 

Strategy. 

Core Vision 

• Sustainable Development 

• System Preservation and Resilience 

• Demand & System Management 

• Transit Backbone 

• Complete Streets 

• Goods Movement 

Key Connections 

• Smart Cities and Job Centers 

• Housing Supportive Infrastructure 

• Go Zones 

• Accelerated Electrification 

• Shared Mobility and Mobility as a Service 

Transportation Strategies 

• Preserve and Optimize Our Current System 

➢ Congestion Management 

➢ Congestion Pricing 

➢ Transportation Demand Management (TDM) 

➢ Transportation System Management (TSM) 

• Completing Our Transportation System 

➢ Transit 

➢ Passenger Rail 

➢ Active Transportation 
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➢ Transportation Safety 

➢ Highway and Arterial Network 

➢ Regional Express Lane Network 

➢ Goods Movement 

➢ Aviation 

➢ Technological Innovations and Emerging Technology 

Sustainable Communities Strategy 

• Focus Growth Near Destinations & Mobility Options 

• Promote Diverse Housing Choices 

• Leverage Technology Innovations 

• Support Implementation of Sustainability Policies 

• Promote a Green Region 

Transportation Control Measures (TCMs) 

Connect SoCal includes, as a subset of transportation strategies, SIP-committed transportation programs 
and projects that reduce vehicle use or change traffic flow or congestion conditions for the purposes of 
reducing emissions from transportation sources and improving air quality, better known as Transportation 
Control Measures or “TCMs.”  In the South Coast Air Basin, TCMs include the following three main 
categories of transportation improvement projects and programs that have funding programmed for 
right-of-way and/or construction in the first two years of the 2021 FTIP: 

1. Transit and non-motorized modes; 

2. High Occupancy Vehicle (HOV) Lanes and their pricing alternatives; and 

3. Information-based strategies (e.g., traffic signal synchronization). 

Attachment A of Appendix IV-C is a list of transportation control measure projects that are from SCAG’s 
2021 FTIP and specifically identified and committed to in the Final 2022 AQMP/SIP.  Per the federal Clean 
Air Act (CAA), these committed TCMs are required to receive funding priority and be implemented in a 
timely manner.  In the event that a committed TCM cannot be delivered or will be significantly delayed, 
there must be a substitution for the TCM.  It is important to note that as the SCAG’s FTIP is updated every 
two years, new committed TCMs are automatically added to the applicable SIP from the previous FTIP. 

Plan Emissions Reduction Benefits 

If the future vehicle fleet mix and emission factors are held constant as those in the Connect SoCal base 
year 2016, Connect SoCal is estimated to yield a reduction in NOx emissions by about 1.5 tons per day 
(tpd) in 2025, 4.1 tpd in 2035, and 6.8 tpd in 2045 compared with their respective Baselines without 
Connect SoCal.  However, if accounting for mandated future improvement in vehicle fleet mix and 
emission factors, the estimated NOx emission reduction from Connect SoCal is reduced by 60 to 73 
percent, because the vehicles as a whole are becoming much cleaner and reduction of every vehicle mile 
traveled from Connect SoCal yields less reduction in NOx emissions.  

Plan Investment 

The total expenditure for the various strategies in Connect SoCal is forecasted to be $638.9 billion for the 
entire six-county SCAG region.  Connect SoCal has identified the same amount of total revenues from both 
existing and several new funding sources that are reasonably expected to be available.  
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Cost-Benefit Analysis 

Implementation of Connect SoCal will secure a safe, efficient, sustainable and prosperous future for the 
SCAG region.  To demonstrate how effective Connect SoCal would be toward achieving our regional goals, 
SCAG conducted a Connect SoCal vs. Connect SoCal Baseline cost-benefit analysis utilizing the Cal-B/C 
Model to calculate regional network benefits – essentially comparing how the region would perform with 
and without implementation of the Connect SoCal.   

Compared with the alternative without the Plan, Connect SoCal would result in significant benefits to our 
region, not only with respect to mobility and accessibility, but also in the areas of air quality, economic 
growth and job creation, sustainability and environmental justice.  Altogether, the transportation 
investments in Connect SoCal will provide a return of two dollars for every dollar invested compared with 
the Baseline alternative. 

Section III. TCM Reasonably Available Control Measure Analysis 

As required by the CAA, a Reasonably Available Control Measure (RACM) analysis must be included as 

part of the overall control strategy in the ozone SIP to ensure that all potential control measures are 

evaluated for implementation and that justification is provided for those measures that are not 

implemented.  This Appendix IV-C contains the TCM RACM component for the South Coast ozone control 

strategy.  In accordance with the U.S. Environmental Protection Agency (EPA) procedures, this analysis 

considers TCMs in Connect SoCal, measures identified by the CAA, and relevant measures adopted in 

other ozone nonattainment areas of the country.   

Based on this comprehensive review, it is determined that the TCMs being implemented in the South 

Coast Air Basin are inclusive of all TCM RACM. 
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Section I. Introduction 

Federal and State Requirements 

The transportation conformity requirements of the federal CAA establish a need to integrate air quality 

planning and regional transportation planning.  This integration presents the challenge of balancing the 

real need for improved mobility and accessibility with the equally important goal of cleaner air.  As the 

federally-designated MPO for the six-county Southern California region, SCAG is required by law to ensure 

that transportation activities “conform” to, and are supportive of, the goals of regional and state air 

quality plans to attain the National Ambient Air Quality Standards (NAAQS).  In other words, 

transportation plans, programs, and projects are required to not create new violations, worsen the 

existing violations, or delay timely attainment of relevant NAAQS. 

In addition, SCAG is a co-producer, with the South Coast AQMD and CARB, of the AQMP for the South 

Coast Air Basin.  SCAG has the responsibility of providing the demographic projections and integrated 

regional land use, housing, employment, and transportation programs, measures, and strategies, as well 

as analyzing and providing travel activity data related to its planning responsibilities (California Health and 

Safety Code §40460). 

Regional Transportation Plan/Sustainable Communities Strategy (RTP/SCS) 

The SCAG Region is the largest metropolitan planning area in the United States, encompassing 38,000 

square miles.  The region is divided into 15 subregions and is one of the largest concentrations of 

population, employment, income, business, industry and finance in the world. The six-county SCAG Region 

is home to about 19 million people, nearly half of the population of the State of California.  

Federal and State regulations require SCAG, as the MPO and Regional Transportation Planning Agency, to 

develop an RTP/SCS every four years in order for our region's transportation projects to qualify for federal 

and state funding and approval.  The RTP/SCS is updated to reflect changes in trends, progress made on 

projects, and to adjust the growth forecast for population and employment changes.  The long-range 

RTP/SCS integrates land use and transportation strategies that will achieve CARB greenhouse gas 

emissions reduction targets and provides a vision for transportation investments throughout the region.  

Using growth forecasts and economic trends that project out over a period of more than 20 years, the 

RTP/SCS considers the role of transportation in the broader context of land use, economic, environmental, 

and quality-of-life goals for the future, identifying regional transportation strategies and Sustainable 

Communities Strategy to address our mobility needs, air quality and climate change challenges.   

The RTP/SCS is developed through a collaborative process, guided by SCAG’s governing board, the 

Regional Council, and its Policy Committees and Sub-committees, the Transportation Working Group, 

numerous technical advisory committees/working groups/task force, CTCs, subregions, local 

governments, state and federal agencies, environmental and business communities, tribal governments, 

non-profit groups, as well as the general public. 

Adopted by SCAG’s Regional Council and approved by federal agencies, 2020 RTP/SCS or Connect SoCal is 

the currently conformity RTP/SCS for the SCAG region which includes the entire South Coast Air Basin. 



Draft Final 2022 AQMP 

IV-C-6 

Federal Transportation Improvement Program (FTIP) 

SCAG is also responsible for developing a biennial short-term (six year planning horizon) FTIP.  SCAG 

develops the FTIP in partnership with the CTCs of Imperial, Los Angeles, Orange, Riverside, San Bernardino, 

and Ventura, and California Department of Transportation (Caltrans) Districts 7, 8, 11, and 12.  The FTIP is 

a multimodal list of capital improvement projects to be implemented over a six-year period.  The FTIP 

identifies specific funding sources and fund amounts for each project.  It is prioritized to implement the 

region’s overall strategy for providing mobility and improving both the efficiency and safety of the 

transportation system, while supporting efforts to attain federal and state air quality standards for the 

region by reducing transportation related air pollution.  The FTIP must include all federally funded 

transportation projects in the region, as well as all regionally significant transportation projects for which 

approval from federal funding agencies is required, regardless of funding source.  The FTIP is developed 

to incrementally implement the programs and projects in the RTP/SCS.  TCMs that are committed to in 

the applicable SIP are derived from the first two years of the prevailing FTIP. 

Adopted by SCAG’s Regional Council and approved for federal agencies, 2021 FTIP is the currently 

conformity FTIP for the SCAG region which includes the entire South Coast Air Basin. 
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Section II. Regional Transportation Plan/Sustainable 

Communities Strategy and Transportation Control 

Measures (TCMs) 

Introduction 

Connect SoCal is a long-range regional plan that provides a blueprint to integrate land use and 

transportation strategies to help achieve greater mobility and sustainable growth.  Transportation 

projects in the SCAG region must be included in Connect SoCal in order to receive federal funding and 

approval.  Connect SoCal is comprised of an Introduction, six Chapters and 20 Technical Reports listed 

below:  

• Chapter 0: Making Connections 

• Chapter 1: About the Plan 

• Chapter 2: SoCal Today 

• Chapter 3: A Path to Greater Access, Mobility & Sustainability  

• Chapter 4: Paying Our Way Forward 

• Chapter 5: Measuring Our Progress  

• Chapter 6 Looking Ahead 

 

• Active Transportation Technical Report 

• Aviation and Airport Ground Access Technical Report 

• Congestion Management Technical Report 

• Demographics and Growth Forecast Technical Report 

• Economic and Job Creation Analysis Technical Report 

• Emerging Technology Technical Report 

• Environmental Justice Technical Report 

• Goods Movement Technical Report 

• Highways and Arterials Technical Report 

• Natural and Farm Lands Technical Report 

• Passenger Rail Technical Report 

• Performance Measures Technical Report 

• Project List Technical Report 

• Public Health Technical Report 

• Public Participation and Consultation Technical Report 

• Sustainable Communities Strategy (SCS) Technical Report 

• Transit Technical Report 

• Transportation Conformity Analysis Technical Report 

• Transportation Finance Technical Report 

• Transportation Safety and Security Technical Report  
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Connect SoCal represents the culmination of more than three years of work involving dozens of public 

agencies, 197 local jurisdictions in the SCAG region, hundreds of local, county, regional and state officials, 

the business community, environmental groups, as well as various nonprofit organizations, and was 

founded on a broad-based public outreach effort.  The implementation of a comprehensive and 

coordinated public participation effort undertaken by SCAG is documented in the Public Participation and 

Consultation Technical Report1 . 

Connect SoCal was adopted by the SCAG Regional Council on May 7, 2020 for transportation conformity 

purposes only and on September 3, 2020 for all purposes.  Connect SoCal constitutes the transportation 

control strategy portion of the Final 2022 South Coast AQMP.  A full list of the Connect SoCal projects can 

be found in the Project List Technical Report2. 

Key Challenges in the Region 

Our region is facing many formidable challenges related to affordable housing, natural and farm land 

conservation, transportation safety and security, public health, transportation system preservation and 

resilience, transportation access and mobility, funding the transportation system, and planning for 

disruption. For example, the region experiences significant travel delays (the time an average motorist 

spends stuck in traffic is 100 hours per year) and approximately 15% of the region’s bridges are in poor 

condition. The SCAG region lost 21 percent of its farmland between 1984 (the year the farmland tracking 

began) and 2016 . There are approximately 1,500 traffic fatalities annually. The annual cost of treating 

chronic disease (such as heart disease, strokes, chronic lower respiratory disease & diabetes) is $16.7 

billion. Climate change adversely impacts traditionally underserved communities and 77% of residents in 

a flood hazard zones are minority.  

Another regional challenge that is of key relevance to the 2022 AQMP is the region’s inability to meet 

federal air quality standards. Although air quality has improved significantly over the past decades, the 

SCAG region still experiences the worst air quality in the country. Almost the entire SCAG region fails to 

meet the health-based federal air quality standards for one or more transportation-related air pollutants. 

In addition to public health impacts from unhealthy air quality, the challenge of meeting health based 

federal air quality standards has serious implications for the RTP/SCS, the FTIP and transportation projects 

in the SCAG region.  

A particularly pressing challenge is for the South Coast Region to meet the 2023 statutory deadline of 

attaining the 1997 ozone standard. Pursuant to the federal CAA, a Contingency Measure Plan was recently 

developed jointly by the South Coast AQMD and the CARB and subsequently submitted to the U.S. 

Environmental Protection Agency (EPA). The Contingency Measure Plan3 highlights the critical need for 

 

1https://scag.ca.gov/sites/main/files/file-attachments/0903fconnectsocal_public-participation-

consultation.pdf?1606001825 

2 https://scag.ca.gov/sites/main/files/file-attachments/0903fconnectsocal_project-list_1.pdf?1606001744  

3 South Coast AQMD, 2019, Contingency Measure Plan: Planning for Attainment of the 1997 80 ppb 8-Hour Ozone 

Standard in the South Coast Air Basin for the 1997 8-Hour Ozone NAAQS in the South Coast Air Basin, 

 

https://scag.ca.gov/sites/main/files/file-attachments/0903fconnectsocal_public-participation-consultation.pdf?1606001825
https://scag.ca.gov/sites/main/files/file-attachments/0903fconnectsocal_public-participation-consultation.pdf?1606001825
https://scag.ca.gov/sites/main/files/file-attachments/0903fconnectsocal_project-list_1.pdf?1606001744


Appendix IV-C: Regional Transportation Strategy and Control Measures 

IV-C-9 

federal regulatory actions and/or funding to address emission sources under federal jurisdiction including 

aircraft, ships, trains and out-of-state trucks in order to meet the air quality standard. This is in addition 

to regulatory actions, programs and incentive funding South Coast AQMD and CARB have developed to 

achieve emission reductions. 

If the U.S. EPA disapproves the Contingency Measure Plan, a federal sanctions clock will be triggered which 

will lead to federal highway sanctions if the underlying deficiency cannot be resolved within 24 months. 

Highway sanctions restrict federal funding to transportation projects that expand highway capacity, 

nonexempt project development activities and any other projects that do not explicitly meet exemption 

criteria. If imposed, highway sanctions have the potential to impact billions of dollars of federal funding 

and tens of billions of dollars of important transportation projects in the SCAG region.   

Transportation, especially the goods movement sectors, contributes to the overwhelming majority of air 

pollutant emissions causing ozone pollution. A comprehensive and coordinated regional solution 

including aggressive regulations, advancements in clean technologies, innovative solutions, and 

integrated land use and transportation planning from all levels of government and all stakeholders will be 

required to achieve the needed emission reductions from the goods movement sectors. 

Finally, the emission of air pollutants come from a wide range of sources and may be transported 

downwind. Therefore, a mitigation strategy should be in place to assist impacted communities, even if 

the emissions are not being locally produced. 

Regional Goals and Guiding Principles 

The development of projects, programs, and strategies are guided by the following goals and guiding 

principles that help carry out Connect SoCal’s vision for improved economy, mobility, environment and 

healthy/complete communities.  The plan explicitly lays out goals related to housing, transportation 

technologies, equity and resilience in order to adequately reflect the increasing importance of these topics 

in the region, and where possible the goals have been developed to link to potential performance 

measures and targets. The plan’s guiding policies take these goals and focus them, creating a specific 

direction for plan investments. 

Connect SoCal Goals 

1. Encourage regional economic prosperity and global competitiveness  
2. Improve mobility, accessibility, reliability, and travel safety for people and goods  
3. Enhance the preservation, security, and resilience of the regional transportation system 
4. Increase person and goods movement and travel choices within the transportation system 
5. Reduce greenhouse gas emissions and improve air quality 
6. Support healthy and equitable communities 
7. Adapt to a changing climate and support an integrated regional development pattern and 

transportation network 

 

http://www.aqmd.gov/docs/default-source/clean-air-plans/air-quality-management-plans/2016-air-quality-

management-plan/1997-ozone-contingency-measure-plan/1997-8-hour-ozone-draft-contingency-measure-plan---

120619.pdf?sfvrsn=10  

http://www.aqmd.gov/docs/default-source/clean-air-plans/air-quality-management-plans/2016-air-quality-management-plan/1997-ozone-contingency-measure-plan/1997-8-hour-ozone-draft-contingency-measure-plan---120619.pdf?sfvrsn=10
http://www.aqmd.gov/docs/default-source/clean-air-plans/air-quality-management-plans/2016-air-quality-management-plan/1997-ozone-contingency-measure-plan/1997-8-hour-ozone-draft-contingency-measure-plan---120619.pdf?sfvrsn=10
http://www.aqmd.gov/docs/default-source/clean-air-plans/air-quality-management-plans/2016-air-quality-management-plan/1997-ozone-contingency-measure-plan/1997-8-hour-ozone-draft-contingency-measure-plan---120619.pdf?sfvrsn=10
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8. Leverage new transportation technologies and data-driven solutions that result in more efficient 
travel 

9. Encourage development of diverse housing types in areas that are supported by multiple 
transportation options 

10. Promote conservation of natural and agricultural lands and restoration of habitats 

Connect SoCal Guiding Principles 

1. Base transportation investments on adopted regional performance indicators and MAP-21/FAST 
Act4 regional targets 

2. Place high priority for transportation funding in the region on projects and programs that improve 
mobility, accessibility, reliability and safety, and that preserve the existing transportation system 

3. Assure that land use and growth strategies recognize local input, promote sustainable 
transportation options, and support equitable and adaptable communities 

4. Encourage RTP/SCS investments and strategies that collectively result in reduced non-recurrent 
congestion and demand for single occupancy vehicle use, by leveraging new transportation 
technologies and expanding travel choices 

5. Encourage transportation investments that will result in improved air quality and public health, and 
reduced greenhouse gas emissions 

6. Monitor progress on all aspects of the Plan, including the timely implementation of projects, 
programs, and strategies 

7. Regionally, transportation investments should reflect best-known science regarding climate change 
vulnerability, in order to design for long term resilience 

Plan Strategies and Transportation Control Measures 

To realize a more sustainable and connected region, Connect SoCal includes a Core Vision that centers on 

maintaining and better managing the transportation network for moving people and goods, while 

expanding mobility choices by locating housing, jobs and transit closer together and increasing investment 

in transit and complete streets; five Key Connections that augment the Core Vision to address trends and 

emerging challenges while closing the gap between what can be accomplished through intensification of 

core planning strategies alone and what must be done to meet increasingly aggressive greenhouse gas 

reduction goals; as well as action-oriented transportation strategies and Sustainable Communities 

Strategy. 

Core Vision 

Rooted in the 2008 and 2012 RTP/SCS plans, Connect SoCal’s “Core Vision” centers on maintaining and 

better managing the transportation network we have for moving people and goods, while expanding 

 

4 MAP-21 (The Moving Ahead for Progress in the 21st Century Act) was a two-year federal transportation 

authorization bill signed into law in 2012. Replacing MAP-21 in 2015, FAST Act (The Fixing America's Surface 

Transportation Act) authorizes $305 billion over fiscal years 2016 through 2020 for highway, highway and motor 

vehicle safety, public transportation, motor carrier safety, hazardous materials safety, rail, and research, 

technology, and statistics programs. 
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mobility choices by locating housing, jobs and transit closer together and increasing investment in transit 

and complete streets. The Core Vision includes: 

• Sustainable Development: Through our continuing efforts to better align transportation investments 

and land use decisions, we strive to improve mobility and reduce greenhouse gases by bringing 

housing, jobs and transit closer together. 

• System Preservation and Resilience: “Fix it First” has been a guiding principle for prioritizing 

transportation funding in the RTP for the last decade. The cost of rebuilding roadways is eight times 

more than preventative maintenance. Preservation of the transportation system can extend the 

pavement life in a cost effective manner and can also improve safety 

• Demand & System Management: Better managing the existing transportation system through 

demand management strategies and Intelligent Transportation Systems (ITS) yields significant 

mobility benefits in a cost-effective manner. 

• Transit Backbone: Expanding the transit network and fostering development in transit-oriented 

communities is central to the region’s plan for meeting mobility and sustainability goals while 

continuing to grow the regional economy. 

• Complete Streets: Creating “complete streets” that are safe and inviting to all roadway users is critical 

to increasing mobility choices, reducing traffic fatalities and serious injuries and meeting greenhouse 

gas reduction targets. 

• Goods Movement: The efficient movement of goods is critical to a strong economy and improves 

quality of life in the SCAG region by providing jobs and access to markets through trade. However, 

increased volumes of goods moving across the transportation system contribute to greater 

congestion, safety concerns and harmful emissions. It is critical to integrate land use decisions and 

technological advancements to minimize environmental and health impacts while fostering continued 

growth in trade and commerce. 

Key Connections  

Key Connections augment the Core Vision of the plan to address trends and emerging challenges while 

“closing the gap” between what can be accomplished through intensification of core planning strategies 

alone, and what must be done to meet increasingly aggressive greenhouse gas reduction goals. These Key 

Connections lie at the intersection of land use, transportation and innovation, aiming to coalesce policy 

discussions and advance promising strategies for leveraging new technologies and partnerships to 

accelerate progress on regional planning goals. The Key Connections include: 

• Smart Cities and Job Centers: Smart Cities connect people, vehicles and infrastructure, allowing them 

to communicate in “real-time” through regional telecommunications networks. The Smart Cities and 

Job Centers strategy aims to catalyze investments across sectors to make “virtual access” a cost-

effective and reliable option for all types of trips, expanding the air quality, congestion and VMT 

reduction benefits the region already realizes through teleworking. While Smart Cities strategies can 

be deployed universally, virtual access is particularly beneficial in rural communities where 

destinations are far apart. Connect SoCal specifically envisions intensified deployment in sub-regional 

job centers to encourage more growth of both jobs and housing in areas with already high 

employment density. The Smart Cities and Job Centers strategy enables this by using integrated 

information and communication technologies to improve the efficiency and performance of the 

transportation system. It incorporates transit demand management (TDM) measures that encourage 
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carpooling and transit, and parking strategies that reduce the cost to build new employment facilities 

within job centers. Also, this strategy builds upon promising trends in “co-working5” to promote 

alternatives for long-distance commuters who prefer not to telecommute. Strengthening these locally 

significant employment centers allows the region to capitalize on the economic and mobility benefits 

of compact development, where housing and jobs are closer together.  

• Housing Supportive Infrastructure: The extraordinary cost of producing housing is a significant barrier 

to growth throughout Southern California, but also specifically, to achieving the level of infill and 

transit-oriented development anticipated in Connect SoCal. The Regional Housing Supportive 

Infrastructure strategy will help make it quicker for local jurisdictions to produce critically-needed 

housing. The costs of building parking, and sewer/water infrastructure through Development Fees 

can range from 10% to nearly 25% of construction costs. By implementing tax-increment finance 

districts, jurisdictions can plan and implement housing supportive infrastructure. With the increase in 

use of ridesourcing, right-sizing parking strategies, enabled by technology, can reduce the overall cost 

of housing construction in Connect SoCal’s Priority Growth Areas. 

• Go Zones: Go Zones are geographic areas where a suite of mobility service options are provided 

together with incentives to reduce dependency on personal automobiles. This expanded mobility 

ecosystem can include increased transit, bike share, enhanced active transportation infrastructure 

and incentives—such as a fee on solo driving during peak traffic periods. Incentives would encourage 

the use of shared modes or shift less time sensitive trips to off-peak times. Revenues collected from 

the fee would be used to fund local transportation improvements and support sustainability goals by 

contributing to reductions in GHG emissions. Go Zones can be designed with policies and discounts 

that address equity concerns and promote mobility options for commuters of various income levels. 

• Accelerated Electrification: The Accelerated Electrification strategy offers a holistic and coordinated 

approach to de-carbonizing or electrifying passenger vehicles, transit and goods movement vehicles. 

Through greater coordination and deeper collaboration, this strategy aims to go beyond benefits 

achieved through state mandates alone. In the light-duty sector, Connect SoCal plans for greater 

incentives to increase sales of electric vehicles and strategies to increase the availability of charging 

infrastructure. Electric vehicles (EVs) currently make up only seven percent of new car sales, but the 

growth is healthy: in 2013 EVs made up just 2.4 percent of all new car sales statewide. For transit, in 

2018 the California Air Resources Board voted to mandate purchases of electric buses. We can 

facilitate that process by working with transit agencies to ensure adequate charging stations and 

electricity rates. In the goods movement sector, the goal is to achieve a zero-emissions system as soon 

as possible while fostering early adoption of near-zero-emissions technologies in the near-term. 

• Shared Mobility and Mobility as a Service: The future of transportation, like so many aspects of living 

in our region, will be shaped by technology and the ability to customize our choices. The rise of shared 

mobility and mobility as a service will allow residents to choose how to travel, depending on the time, 

distance or goal of their trip. “Shared mobility” refers to a broad range of transportation options, such 

as rental e-scooters and e-bikes, ridesourcing services like Uber and Lyft that some transit operators 

are partnering to provide first/last mile services or replace low performing bus routes, and on-demand 

app-based transit connections provided by vans and shuttles. “Mobility as a service,” or MaaS, allows 

 

5 Co-working refers to the shared use of an office space by employees of several different firms as an alternative to 

a home office or traditional fixed workplace location. 
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travelers to research and compare different transportation options from one screen and plan their 

trip accordingly. MaaS will also allow the traveler to book and pay for different segments of a 

multimodal trip with one click. This will make it increasingly critical that dense urban areas manage 

their curb space smartly, in order to ensure safe access for low-speed modes, ridesourcing providers, 

parking and local deliveries. 

Transportation Strategies 

The transportation strategies described in Connect SoCal are divided into two broad categories: 

Preserving and optimizing the region’s current and future system and capital improvements by mode for 

completing the region’s transportation system.  In all, Connect SoCal includes $638.9 billion in 

transportation system investments through 2045. 

Preserve and Optimize Our Current System 

A top priority for Connect SoCal is to maintain and preserve the transportation infrastructure through a 

“Fix it First” principle. Funding provided by Senate Bill 1 (SB 1) offers an opportunity to strategically 

reinvest in the transportation network to realize an improvement in the conditions of the existing system. 

Connect SoCal allocates approximately $68 billion over the plan period to ensure a well maintained and 

resilient system for generations to come. Connect SoCal also seeks to optimize the existing transportation 

system to meet increased demand levels through the use of innovative strategies that leverage the 

existing transportation infrastructure. Key preservation and optimization strategies are: 

Congestion Management Process. The Congestion Management Process (CMP) aims to provide effective 

management of the regional transportation system through monitoring and maintenance, demand 

reduction, analysis of local land use decisions, operational management strategies and strategic capacity 

enhancements. The CMP requires that roadway projects that significantly increase the capacity for single-

occupancy Vehicles (SOVs) be addressed through a CMP. The CMP should provide an appropriate analysis 

of reasonable, multimodal travel demand reduction and operational management strategies for the 

corridor. If alternative strategies are neither practical nor feasible, appropriate management strategies 

must be considered for roadway capacity improvement projects that would increase SOV capacity. 

Congestion Pricing. SCAG’s planning efforts have focused on integrating pricing strategies to optimize 

operation, improve travel time reliability and offer travelers greater choices. Connect SoCal has identified 

three promising congestion pricing strategies: 1) Develop a network of express lanes to accommodate 

growing inter-county travel; 2) Establish a mileage-based user fees to generate a funding source for aging 

infrastructure and construction of other travel options; and 3) Develop Cordon/Area Pricing which 

involves charging a variable or fixed fee to drive into or within a highly congested area.  

Transportation Demand Management. Transportation Demand Management (TDM) is a set of strategies 

that aims to reduce the demand for roadway travel, particularly from single-occupancy Vehicles (SOVs). 

Connect SoCal allocates $7.3 billion through 2045 to implement TDM strategies throughout the region, 

including ridesharing and providing first/last mile services to and from transit, supporting telecommuting 

and alternative work schedules, as well as use of other modes such as transit, rail, bicycling, and walking, 

or other micro-mobility modes.  
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Transportation Systems Management. Transportation Systems Management (TSM) employs a series of 

techniques designed to maximize the capacity and efficiency of the existing transportation system. 

Examples of TSM strategies include Corridor System Management Plans (CSMPs) and system management 

initiatives (e.g., variable speed limits, signal synchronization, ramp metering, etc.), High Occupancy Toll 

(HOT) lanes, collision avoidance systems, universal transit fare cards and improved data collection. 

Complete Our Transportation System  

Strategies for improving and expanding the many modes of transportation that make up the regional 

network must be integrated closely with our strategies for how we use land. The success of transit, 

passenger rail, walking, bicycling and other forms of active transportation, our highways and arterials, the 

efficient movement of goods and our regional airport system all depend on a close relationship with how 

our region uses land and how we grow. This is particularly true when it comes to improving and building 

a transit system that can best serve people in communities throughout our region. 

Transit. Since 1991, the region has spent more than $77 billion on transit (in 2016 dollars). This trend is 

expected to continue, as the combined costs for transit capital projects and operations and maintenance 

(O&M) total nearly half of the investments in Connect SoCal. Connect SoCal includes significant 

investment across all transit modes, with $66.8 billion toward transit capital projects, $53.3 billion toward 

passenger rail, $173.9 billion for transit O&M, and $22.6 billion for passenger rail O&M from 2020 through 

2045. 

Passenger Rail. Connect SoCal vision for passenger rail in the SCAG region consists of four main elements: 

grow ridership, provide more frequent and new services, improve connectivity, and secure funding for 

Metrolink (commuter rail), Amtrak (intercity rail), and California High-Speed Rail and Southern California 

to Las Vegas (interregional rail).  

Transportation Safety. Connect SoCal prioritizes the safety and mobility of the region’s residents, 

including drivers and passengers, transit riders, pedestrians, and bicyclists. SCAG’s Safety strategies are 

largely grounded in the State’s Strategic Highway Safety Plan that helps member agencies interested in 

pursuing safety initiatives and strategies at the local level. SCAG outlines detailed strategies and actions 

that local jurisdictions and county transportation commissions can undertake to enhance safety in our 

region in the transportation safety and security report.  

Active Transportation. Connect SoCal is expected to increase the number of people making active 

transportation trips by more than two million, increasing the mode share from 7.8 percent in 2016 to 10.4 

percent in 2045. In order to achieve these outcomes, planned future investments are nearly doubled from 

$12.9 billion in the 2016 RTP/SCS to $22.5 billion in Connect SoCal. The active transportation investments 

in Connect SoCal are allocated across a range of active transportation strategies that address planning, 

policy making and implementation for both short and regional trips. Additionally, they are designed to 

improve environmental justice outcomes and enhance the safety and comfort of people walking and 

bicycling. 

Highway and Arterial Network. Connect SoCal includes capital improvements that will address the choke 

points and gaps in the system, to ensure the system is operating optimally and provides adequate and 

equitable access to opportunities. Connect SoCal emphasizes working with partner implementing 
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agencies to prioritize projects that preserve and optimize the existing highway and arterial network. 

Projects include interchange improvements, auxiliary lanes, general purpose lanes, carpool lanes, toll 

lanes and Express/HOT lanes.  

Regional Express Lane Network. The regional express lane network integrates congestion pricing to 

optimize existing capacity on freeways and offer users greater travel time reliability and choices. The 

regional express lane network included in Connect SoCal builds on the successful implementation of the 

I-10 and I-110 Express Lanes in Los Angeles County and the recent extension of the SR-91 Express Lanes 

between Orange and Riverside Counties. Additional efforts underway include planned express lanes on 

the I-105 in Los Angeles County, the I-15 in Riverside County, the I-15 and the I-10 in San Bernardino 

County and the I-405 in Orange County and Los Angeles County. 

Goods Movement.  SCAG has developed key strategies to realize a regional vison that maintains regional 

economic competitiveness, promotes job creation and retention, increased freight mobility and safety, 

and mitigating environmental impacts. The key strategies include:  

• Infrastructure investments to improve freight mobility 

• Last mile freight 

• Workforce development 

• Truck bottleneck relief strategies 

• Goods movement warehouse distribution 

• Goods movement environmental strategies 

Specific details of these goods movement strategies can be found in the Goods Movement Technical 

Report6. 

Aviation.  Connect SoCal focuses on air passenger and cargo activity from the perspective of how the 

traffic coming and going from the airports affects the region’s roads, highways, and transit systems, and 

how to improve ground transportation access to the airport. Strategies include working with airports and 

transportation agencies on airport ground access projects, effective analysis and planning, and facilitating 

ongoing communication and collaboration between airports, transportation agencies and government.  

Technological Innovations and Emerging Technologies. Emerging technologies in transportation and 

mobility are primarily developed and advanced by the private sector but can be accelerated and promoted 

by government regulation and incentives, and it is important that public agencies monitor the 

development of such innovations. Emerging technology in transportation and mobility are themes 

threaded throughout Connect SoCal. SCAG has completed wide-ranging analysis of recent and emerging 

technologies principally associated with light-duty vehicles that could potentially impact travel behavior 

and location choices in the region over the next 25 years.  

SCAG recognizes that many new technologies provide consumer solutions and have made inroads in 

public acceptance due to advancements in smartphones, mobile banking, navigational apps and social 

 

6 https://scag.ca.gov/sites/main/files/file-attachments/0903fconnectsocal_goods-movement.pdf?1606001690. 

https://scag.ca.gov/sites/main/files/file-attachments/0903fconnectsocal_goods-movement.pdf?1606001690
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networking. Improvements in regional mobility will therefore be derived from how technology is used 

rather than from any individual technological development. Moreover, strategies to use the benefits of 

emerging technologies to advance Connect SoCal goals should be viewed through the lens of improving 

health, safety, equity and mobility outcomes.   

Sustainable Communities Strategy 

As part of the state’s mandate to reduce per-capita GHG emissions from automobiles and light trucks, 

Connect SoCal presents strategies and tools that are consistent with local jurisdictions’ land use policies 

and incorporate best practices for achieving the state-mandated reductions in GHG emissions at the 

regional level through reduced per-capita vehicle miles traveled (VMT). The following strategies are 

intended to be supportive of implementing the regional Sustainable Communities Strategy (SCS). Several 

are directly tied to supporting related GHG reductions while others support the broader goals of Connect 

SoCal: 

Focus New Growth Near Destinations and Mobility Options  

• Emphasize land use patterns that facilitate multimodal access to work, educational and other 

destinations 

• Focus on a regional jobs/housing balance to reduce commute times and distances and expand job 

opportunities near transit and along center-focused main streets 

• Plan for growth near transit investments and support implementation of first/last mile strategies 

• Promote the redevelopment of underperforming retail developments and other outmoded 

nonresidential uses 

• Prioritize infill and redevelopment of underutilized land to accommodate new growth, increase 

amenities and connectivity in existing neighborhoods 

• Encourage design and transportation options that reduce the reliance on and number of solo car 

trips (this could include mixed uses or locating and orienting close to existing destinations) 

• Identify ways to “right size” parking requirements and promote alternative parking strategies (e.g. 

shared parking or smart parking) 

Promote Diverse Housing Choices 

• Preserve and rehabilitate affordable housing and prevent displacement 

• Identify opportunities for new workforce and affordable housing development 

• Create incentives and reduce regulatory barriers for building context-sensitive accessory dwelling 

units to increase housing supply 

• Provide support to local jurisdictions to streamline and lessen barriers to housing development 

that supports reduction of greenhouse gas emissions 

Leverage Technology Innovations 

• Promote low emission technologies such as neighborhood electric vehicles, car sharing, bike 

sharing and scooters by providing supportive and safe infrastructure such as dedicated lanes, 

charging and parking/drop-off space 
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• Improve access to services through technology such as telework and telemedicine as well as 

commuter incentives such as a “mobility wallet”, an app-based system for storing transit and 

other multi-modal payments 

• Identify ways to incorporate “micro-power grids” in communities, for example solar energy, 

hydrogen fuel cell power storage and power generation 

Support Implementation of Sustainability Policies 

• Pursue funding opportunities to support local sustainable development implementation projects 

that reduce greenhouse gas emissions 

• Support statewide legislation that reduces barriers to new construction and that incentivizes 

development near transit corridors and stations 

• Support cities in the establishment of Enhanced Infrastructure Financing Districts (EIFDs), 

Community Revitalization and Investment Authorities (CRIAs), or other tax increment or value 

capture tools to finance sustainable infrastructure and development projects 

• Work with local jurisdictions/communities to identify opportunities and assess barriers to 

implement sustainability strategies 

• Enhance partnerships with other planning organizations to promote resources and best practices 

in the SCAG region 

• Continue to support long range planning efforts by local jurisdictions 

• Provide educational opportunities to local decisions makers and staff on new tools, best practices 

and policies related to implementing the Sustainable Communities Strategy 

Promote a Green Region 

• Support development of local climate adaptation and hazard mitigation plans, as well as project 

implementation that improves community resiliency to climate change and natural hazards 

• Support local policies for renewable energy production, reduction of urban heat islands and 

carbon sequestration 

• Integrate local food production into the regional landscape 

• Promote more resource efficient development focused on conservation, recycling and 

reclamation 

• Preserve, enhance and restore regional wildlife connectivity 

• Reduce consumption of resource areas, including agricultural land 

• Identify ways to improve access to public park space 

Transportation Control Measures (TCMs) 

Connect SoCal includes, as a subset of transportation strategies, SIP-committed transportation programs 

and projects that reduce vehicle use or change traffic flow or congestion conditions for the purposes of 

reducing emissions from transportation sources and improving air quality, better known as Transportation 

Control Measures or “TCMs.”  TCMs are either one of the types listed in CAA section 108, or any other 

measures for the purpose of reducing emissions or concentrations of air pollutants from transportation 

sources by reducing vehicle use or changing traffic flow or congestion conditions.  Pursuant to U.S. EPA’s 

Transportation Conformity Regulations, vehicle technology-based, fuel-based, and maintenance-based 

measures which control the emissions from vehicles under fixed traffic conditions are not TCMs.  In the 
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South Coast Air Basin, TCMs include the following three main categories of transportation improvement 

projects and programs that have funding programmed for right-of-way and/or construction in the first 

two years of the 2021 FTIP: 

1. Transit and non-motorized modes; 

2. High Occupancy Vehicle (HOV) Lanes their pricing alternatives; and 

3. Information-based Transportation Strategies. 

 

Connect SoCal includes TCM type projects throughout the entire planning horizon (i.e., 2045) and are all 
part of the regional transportation strategy for the 2022 South Coast AQMP.  Those TCM type projects 
which have funding programmed for right of way or construction in the first two years of the prevailing 
FTIP are considered “committed” for air quality planning purposes in the applicable SIP.  Per US EPA’s 
Transportation Conformity Regulations, these committed TCMs are required to receive funding priority 
and be implemented in a timely manner.  In the event that a committed TCM cannot be delivered or will 
be significantly delayed, the TCM must be substituted for.  It is important to note that as the SCAG’s FTIP 
is updated every two years, new committed TCMs are automatically added to the applicable SIP from the 
previous FTIP. As a result of the TCM “rollover process,” thousands of committed TCM projects have been 
implemented over the last two decades.  The “rollover” of TCMs updates the AQMPs/SIPs to include new 
projects in addition to ongoing projects from previous FTIPs.  As the FTIP gets adopted every two years, 
new TCMs emerge and completed TCMs get removed. 

Plan Emissions Reduction Benefits  

Based on the travel activity projections generated from SCAG’s Regional Travel Demand Model, an 

estimate of emissions associated with on-road mobile sources can be generated using CARB’s Emission 

Factor Model (EMFAC).  Through this process, future emissions from on-road mobile sources can be 

compared for the regional transportation system assuming implementation of the Connect SoCal versus 

the baseline (without Connect SoCal implementation).  It is generally understood that potential future 

improvements in air quality deriving from Connect SoCal will likely be much smaller, since motor vehicle 

emissions have and will continue to be substantially reduced through technology (i.e., emission standards 

for new engines and in-use standards for existing fleets). 

Under two different assumptions on future vehicle technology, Tables IV-C-1-1 and IV-C-1-2 compare VOC 

(ROG) and NOx emissions between implementation of Connect SoCal and the Connect SoCal Baseline7 for 

the following years: 2025, 2035, and 2045.  Specifically, the emission reduction benefits shown in Table 

1-1 are based on the assumption that the EMFAC2017 vehicle fleet mix and emission factors in the future 

years remain the same as in 2016 (the Connect SoCal base year); while the emission reduction benefits 

shown in Table IV-C-1-2 factor in the future improvements in the fleet mix and emission factors as 

reflected in the EMFAC2017. Note that the Connect SoCal emission reductions in Tables IV-C-1-1 and IV-

 

7 Connect SoCal Baseline is defined as the future transportation system that will result from current programs 

without Connect SoCal’s land use and transportation strategies. For Connect SoCal, the Baseline is based upon the 

adopted 2019 FTIP.  
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C-1-2 are not double-counted toward the emission reductions presented in the main report of the 2022 

AQMP because Connect SoCal is considered in the AQMP air quality modeling baseline. 

As shown in Table IVVI-C-1-1, if the future vehicle fleet mix and emission factors are held constant as those 

in the Connect SoCal base year 2016, Connect SoCal is estimated to yield a reduction in NOx emissions by 

about 1.5 tons per day (tpd) in 2025, 4.1 tpd in 2035, and 6.8 tpd in 2045 compared with their respective 

Baselines without Connect SoCal.  However, if accounting for mandated future improvement in vehicle 

fleet mix and emission factors, the estimated NOx reduction from Connect SoCal is reduced by more than 

half, as shown in Table IVVI-C-1-2, because the vehicles as a whole are becoming much cleaner and 

reduction of every vehicle mile traveled from Connect SoCal yields less NOx reduction.  

TABLE IVVI-C-1-1. Regional Transportation Emissions (annual average) (tons per day) 

Assuming Constant 2016 Vehicle Fleet Mix and Emission Factors 

 
VOC (ROG) NOx 

2025 2035 2045 2025 2035 2045 

Connect SoCal 97.2 99.9 103.4 227.2 248.9 280.5 

Connect SoCal Baseline 99.0 104.2 110.0 228.8 253.0 287.3 

Connect SoCal Reduction 1.8 4.4 6.5 1.5 4.1 6.8 

Note: Calculated with EMFAC2017 Emission Model 
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TABLE IVVI-C-1-2. Regional Transportation Emissions (annual average) (tons per day) 

Based on Vehicle Fleet Mixes and Emission Factors as Reflected in EMFAC2017 

 
VOC (ROG) NOx 

2025 2035 2045 2025 2035 2045 

Connect SoCal 51.1 36.5 31.8 80.7 66.6 71.5 

Connect SoCal Baseline 52.0 38.1 33.8 81.4 67.7 73.4 

Connect SoCal Reduction 0.9 1.6 2.0 0.6 1.1 2.0 

Note: Calculated with EMFAC2017 Emission Model 

TCM Emissions Reduction Benefits   

To estimate the emission benefits of TCMs, the socio-economic data variables of Connect SoCal were held 

constant while the transportation network was modified to account for the TCMs in Connect SoCal (both 

TCM-type projects and committed TCMs).  In other words, the TCM emissions reduction benefits are the 

difference between Connect SoCal with TCMs and Connect SoCal without TCMs.  It should be noted that 

this analysis is done for illustrative purposes, as the regional transportation strategy is appropriately 

viewed on a systems-level basis, and not by its components since each of the individual transportation 

improvements and strategies affect each other and the system.  Further, it should be noted that the TCM 

emission reductions in Tables IVVI-C-2-1 and IVVI-C-2-2 are not double-counted toward the emission 

reductions presented in the main report of the Final 2022 AQMP because the TCMs are part of Connect 

SoCal which is considered in the AQMP air quality modeling baseline. 

Under the same two different assumptions on future vehicle technology, Tables IVVI-C-2-1 and IVVI-C-2-

2 show the results of the TCM modeling analysis for years 2021 and 2035 (between the 2008 8-hour ozone 

attainment year of 2031 and the 2015 8-hour ozone attainment year of 2037).  Specifically, the emission 

reduction benefits shown in Table IVVI-C-2-1 are based on the assumption that the EMFAC2017 vehicle 

fleet mix and emission factors in the future years remain the same as in 2016 (the Connect SoCal base 

year); while the emission reduction benefits shown in Table IVVI-C-2-2 factor in the future improvement 

in the fleet mix and emission factors as reflected in the EMFAC2017. 

As shown in Tables IVVI-C-2-1 and IVVI-C-2-2 and compared to previous AQMPs/SIPs, potential future 

improvements in air quality deriving from TCMs are consistently diminishing for two reasons.  On one 

hand, motor vehicle emissions have and will continue to be substantially reduced through technology.  On 

the other hand, most of the TCM projects in the South Coast Air Basin have been adopted into the SIP and 

have already been implemented.  Thus, the emission reductions associated with these projects are now 

included in the Connect SoCal baseline emissions and no longer show up in the TCM benefit values.   
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TABLE IV-C-2-1. TCM Emissions (annual average) (tons per day) 

Assuming Constant 2016 Vehicle Fleet Mix and Emission Factors  

 
VOC (ROG) NOx 

2021 2035 2021 2035 

Connect SoCal 96.6 99.9 215.8 268.0 

Connect SoCal without TCM 97.1 101.1 216.2 269.3 

TCM Reduction 0.5 1.2 0.4 1.3 

Note: Calculated with EMFAC2017 Emission Model  

TABLE IV-C-2-2. TCM Emissions (annual average) (tons per day) 

Based on Vehicle Fleet Mixes and Emission Factors as Reflected in EMFAC2017  

 
VOC (ROG) NOx 

2021 2035 2021 2035 

Connect SoCal 63.9 36.5 119.7 66.6 

Connect SoCal without TCM 64.2 36.9 120.0 66.9 

TCM Reduction 0.3 0.4 0.3 0.3 

Note: Calculated with EMFAC2017 Emission Model 

Plan Investment 

To accomplish the ambitious goals of Connect SoCal through 2045, SCAG forecasts expenditures of $638.9 

billion.  Forecasted revenues comprise both existing and several new funding sources that are reasonably 

expected to be available for Connect SoCal through its horizon year of 2045, which together total $638.9 

billion.  Reasonably available revenues include adjustments to federal gas tax rates, and replacement of 

gas taxes with more direct mileage-based user fees (or equivalent fuel tax adjustment). These and other 

categories of funding sources were identified as reasonably available on the basis of their potential for 

revenue generation, historical precedence and the likelihood of their implementation within the time 

frame of Connect SoCal.  In accordance with federal guidelines, the Connect SoCal includes strategies for 

ensuring the availability of these sources. 

Cost-Benefit Analysis 

Implementation of Connect SoCal will secure a safe, efficient, sustainable and prosperous future for the 

SCAG region.  To demonstrate how effective Connect SoCal would be toward achieving our regional goals, 
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SCAG conducted a Connect SoCal vs. Connect SoCal Baseline cost-benefit analysis – essentially comparing 

how the region would perform with and without implementation of the Connect SoCal.  

The cost-benefit analysis utilizes the Cal-B/C Model to calculate regional network benefits.  It calculates 

and aggregates scenario benefits after travel impacts are evaluated using a regional travel demand model.  

SCAG’s regional travel demand model data for Connect SoCal was summarized in one mile per hour (1-

mph) speed bins to facilitate analysis. The benefit/cost ratio compares the incremental benefits with the 

incremental costs of multimodal transportation investments.  The benefits are divided into the following 

four categories: 

• Travel time savings resulting from reduced travel delay 

• Air quality improvements 

• Safety improvements 

• Reductions in vehicle operating costs 

For these categories, the economic values and parameters found in Cal-B/C Model are utilized in 

conjunction with SCAG’s regional travel demand model outputs to estimate the benefits of Connect SoCal 

compared with the Baseline alternative.  Most of these benefits are a function of changes in VMT and 

Vehicle Hours Traveled (VHT).  Not all impacts are linear, as reductions in congestion may potentially 

either increase or decrease vehicle operating costs and emissions. Delay savings are reflected directly in 

the VHT statistics. 

To estimate the benefit/cost ratio, the benefits in each category are converted into dollars and added 

together.  These are then divided by the total incremental costs of the Connect SoCal transportation 

system investments to generate a ratio.   

The results of the benefit/cost analysis indicate that the investments contained in Connect SoCal provide 

a return of $2.06 for every dollar invested. For this analysis, all benefits and costs are expressed in 2016 

dollars. Benefits are estimated over the 25-year Connect SoCal planning period from 2020 to 2045. The 

user benefits are estimated using the Cal-B/C benefit/cost framework and incorporate SCAG Regional 

Travel Demand Model outputs. The costs include the incremental capital expenditures over the entire 

Connect SoCal planning period. Further information on the economic values represented in the Cal-B/C 

Model can be found at the following: 

https://dot.ca.gov/programs/transportation-planning/economics-data-management/transportation-

economics 

Compared with the alternative without the Plan, Connect SoCal would result in significant benefits to our 

region, not only with respect to mobility and accessibility, but also in the areas of air quality, economic 

growth and job creation, sustainability and environmental justice.  Some of the benefits of Connect SoCal 

implementation include: 

• Increase the combined percentage of work trips made by carpooling, active transportation, and public 

transit by 3 percent, with a commensurate reduction in the number of commuters traveling by single-

occupancy vehicle. 

• Reduce VMT per capita by 5 percent and vehicle hours traveled per capita by 9 percent (for 

automobiles and light/medium-duty trucks) as a result of regional transit service. 

https://dot.ca.gov/programs/transportation-planning/economics-data-management/transportation-economics
https://dot.ca.gov/programs/transportation-planning/economics-data-management/transportation-economics
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• Increase transit use for work trips by 2 percent, as a result of improved transit service and more 

transit-oriented, mixed-use development.  

• Reduce travel delay per capita by 26 percent. 

• Create more than 264,500 new jobs annually due to enhanced economic competitiveness and 

improved overall regional economic performance. This more competitive economic environment 

would be the result of an improved regional transportation system and reduced levels of congestion  

• Reduce greenfield development by 29 percent. Conservation of open space and agricultural lands are 

achieved by focusing new residential and commercial development in higher density areas already 

equipped with the requisite urban infrastructure.  

• Increase the share of new regional household growth occurring in High Quality Transit Areas (HQTAs) 

by 6 percent, and increase the share of new job growth in HQTAs by about 15 percent. With more 

people living and working in locations near convenient and efficient transit options, congestion levels 

will be reduced accordingly.  

 

Connect SoCal prioritizes the attainment of all applicable federal and state performance requirements. 

The plan meets all federal and state performance requirements. The plan meets all federal provisions for 

transportation conformity as defined under the federal CAA and therefore demonstrates transportation 

conformity. Connect SoCal achieves per capita GHG emission reductions relative to 2005 levels of eight 

percent in 2020, and 19 percent in 2035, thereby meeting the GHG reduction targets established by the 

California Air Resources Board (ARB) for the SCAG region. 

For more details of the cost-benefit analysis of Connect SoCal, please refer to 1) Chapter 5: Measuring Our 

Progress, 2) Economic and Job Creation Analysis Technical Report, and 3) Performance Measures 

Technical Report (https://scag.ca.gov/read-plan-adopted-final-plan). 

  

https://scag.ca.gov/read-plan-adopted-final-plan
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Section III. Reasonably Available Control Measure Analysis 

Introduction 

Clean Air Act Section 172(c)(1) requires SIPs to provide for the implementation of all reasonably available 

control measures (RACM) as expeditiously as practicable. Guidance on interpreting RACM requirements 

in the context of the 1990 Amendments was set forth in the General Preamble (57 FR 13498, 13560) in 

1992. In the General Preamble, U.S. EPA interpreted section 172(c)(1) as imposing a duty on States to 

consider all available control measures and to adopt and implement measures that are reasonably 

available for implementation in a specific nonattainment area. It also retained an earlier interpretation of 

RACM that it would not be reasonable to require the implementation of measures that do not advance 

the date for attainment. 

With regard to TCMs, U.S. EPA’s guidance indicates that it is inappropriate to presume that all Section 

108(f)(1)(A) measures of the CAA are available in all nonattainment areas. Instead, States should consider 

Section 108(f)(1)(A) measures as potential options that are not exhaustive, but indicative of the types of 

measures that should be considered. In addition, any measure identified as reasonably available during 

the public comment period should also be considered for implementation. In addition, States could reject 

measures as not reasonably available for reasons related to local conditions. States are required to justify 

why available measures were not considered RACM and not adopted in the SIP. As codified for the 2008 

8-hour ozone NAAQS at 40 CFR 51.1312(c), U.S. EPA is retaining the existing general RACM requirements 

for purposes of the 2015 8-hour ozone NAAQS.8  

To meet the RACM requirements articulated in the U.S. EPA guidance described above, this RACM analysis 

was performed following a four-step process. The first step is a description of the process by which SCAG 

and related transportation agencies in the South Coast Air Basin identify, review, and make enforceable 

commitments to implement TCMs.  The second step is the assembly and review of a list of control 

measures recently implemented in other Serious, Severe, and Extreme ozone nonattainment areas. This 

effort involved a review of measures implemented in California nonattainment areas as well as those 

located in other states, and the organization of those measures in the 16 categories specified in CAA 

§108(f)(1)(A).  The third step is the determination of RACM by contrasting the list of candidate measures 

with measures implemented to date in the South Coast Air Basin, as well as any new TCMs in the current 

AQMP.  Finally, the fourth step is the provision of reasoned justification for any of the available measures 

that have yet been implemented. These justifications must address criteria described in the above-cited 

guidance. 

Step 1. SCAG RACM/TCM Rollover Development Process 

While the SCAG Region has an extensive, systematic TCM development program continually updated 

through the FTIP process, Serious and worse nonattainment areas are obligated during SIP preparation to 

evaluate TCMs and determine whether they qualify as RACM.   

 

8 https://www.govinfo.gov/content/pkg/FR-2018-12-06/pdf/2018-25424.pdf 

https://www.govinfo.gov/content/pkg/FR-2018-12-06/pdf/2018-25424.pdf
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The RACM process relies predominantly on a continuous process of updating and adding TCMs in the 

South Coast Air Basin.  The current TCM “Rollover Process” was established for the South Coast Air Basin 

to replace a process that developed TCMs each time a SIP was produced with a continuous, ongoing TCM 

process. This process continues to govern the selection and implementation of TCMs today. TCMs are 

continuously identified and reviewed throughout the transportation planning process. SCAG’s ongoing 

public outreach effort, including an involved interagency input process via SCAG’s Transportation 

Conformity Working Group (TCWG), helps ensure that the process to identify and review TCMs is robust, 

inclusive, and comprehensive.  Development of TCMs arises from multiple processes and multiple sources 

including CTCs, subregional agencies, task forces, committees, and the public.  As part of the RTP and FTIP 

development process, the transportation project funding and scheduling procedures ensure that TCMs 

are developed, sponsored, and clearly identified throughout the process and implemented on schedule. 

Step 2. Assembly and Review of Candidate TCM RACM  

U.S. EPA and related court decisions have maintained that TCMs considered RACM must be measures that 

(a) advance the attainment date, typically by at least one year and (b) are technologically and economically 

feasible.  Measures must pass both the advance attainment and technological/economic feasibility tests 

to be deemed RACM.   

U.S. EPA guidance documents identify the types of measures to be considered.  CAA §108(f)(1)(A) provides 

a list of the following sixteen categories of TCMs that are potential options and should be considered 

indicative types of TCMs: 

i. Programs for improved use of public transit; 

ii. Restriction of certain roads or lanes to, or construction of such roads or lanes for use by, passenger 

buses or high occupancy vehicles; 

iii. Employer-based transportation management plans, including incentives; 

iv. Trip-reduction ordinances; 

v. Traffic flow improvement programs that achieve emission reductions; 

vi. Fringe and transportation corridor parking facilities, serving multiple occupancy vehicle programs 

or transit service; 

vii. Programs to limit or restrict vehicle use in downtown areas or other areas of emission 

concentration, particularly during periods of peak use; 

viii. Programs for the provision of all forms of high-occupancy, shared-ride services, such as the pooled 

use of vans; 

ix. Programs to limit portions of road surfaces or certain sections of the metropolitan area to the use 

of non-motorized vehicles or pedestrian use, both as to time and place; 

x. Programs for secure bicycle storage facilities and other facilities, including bicycle lanes, for the 

convenience and protection of bicyclists, in both public and private areas; 

xi. Programs to control extended idling of vehicles; 

xii. Programs to reduce motor vehicle emissions, consistent with Title II of the Clean Air Act, which are 

caused by extreme cold start conditions; 

xiii. Employer-sponsored programs to permit flexible work schedules; 

xiv. Programs and ordinances to facilitate non-automobile travel, provision and utilization of mass 

transit, and to generally reduce the need for single-occupant vehicle travel, as part of 
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transportation planning and development efforts of a locality, including programs and ordinances 

applicable to new shopping centers, special events, and other centers of vehicle activity; 

xv. Programs for new construction and major reconstruction of paths, tracks or areas solely for the 

use by pedestrian or other non-motorized means of transportation, when economically feasible 

and in the public interest; and 

xvi. Programs to encourage the voluntary removal from use and the marketplace of pre-1980 model 

year light duty vehicles and pre-1980 model light duty trucks.  

U.S. EPA guidance states that these sixteen categories are an illustrative, but not exhaustive list.  The 

General Preamble also states that U.S. EPA does not presume that “control measures are reasonably 

available in any or all areas,” therefore, TCMs need to be evaluated on an area-by-area basis to determine 

which are reasonably available.  In addition to the measures listed above, the General Preamble cites 

other sources to include TCMs that were (a) suggested during public comments (e.g. at workshops, public 

hearings, in written comments, etc.); (b) adopted in other nonattainment areas of the country; and (c) 

specifically identified by the U.S. EPA (i.e., U.S. EPA TCM database, support documents for rulemaking, 

etc.).9 It is important to note that, pursuant to U.S. EPA’s Transportation Conformity Regulations, vehicle 

technology-based, fuel-based, and maintenance-based measures which control the emissions from 

vehicles under fixed traffic conditions are not TCMs.   

To develop a list of candidate RACMs, SCAG performed a comprehensive review of available TCMs in 

California, as well as in other states.  SCAG reexamined the candidate RACM identified during the 

comprehensive RACM analysis performed for the 2016 AQMP and updated TCMs based on new ozone 

SIPs developed since the last RACM analysis.  The SIPs reviewed by SCAG include all applicable SIPs from 

Serious, Severe, and Extreme nonattainment areas under the 2008 8-hour ozone standards10 that were 

not available for review in the previous 2016 AQMP.  Tables IVVI-C-34 lists these additional ozone 

nonattainment area SIPs that SCAG reviewed for candidate measures as part of this analysis. 

Additionally, TCMs were discussed and reviewed at numerous TCWG meetings as part of the 2019 FTIP, 

2021 FTIP,  Connect SoCal, and 2022 AQMP.  Further, SCAG has an extensive and robust public 

participation process for the development of the RTP and the FTIP through ongoing public meetings, and 

technical, advisory, and policy committees.  These groups generally meet on a monthly or quarterly basis 

and provide explicit opportunities for the public to participate and contribute. 

 

 

 

 

 

9 Seitz, John S. (December 2, 1999).  Memo from John Seitz: Guidance on the Reasonably Available Control 

Measures (RACM) Requirement and Attainment Demonstration Submissions for Ozone Nonattainment Areas.   

Available at: http://www.epa.gov/ttn/oarpg/t1/memoranda/revracm.pdf. 
10 U.S. EPA’s ozone standard nonattainment area designations are available at https://www.epa.gov/green-book  

http://www.epa.gov/ttn/oarpg/t1/memoranda/revracm.pdf
https://www.epa.gov/green-book
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TABLE IVVI-C-34.   8-Hour Ozone Standard Nonattainment Areas Reviewed for RACM 

Region Designation Applicable SIP 

Chicago-
Naperville, Illinoi-
Indiana-Wisconsin 

Serious Draft Redesignation Request and Maintenance Plan for the Illinois Portion of 
the Chicago Ozone Nonattainment Area for the 2008 Ozone Standard 

Coachella Valley, 
California 

Severe 15 Final 2016 Air Quality Management Plan 

Dallas-Fort Worth, 
Texas 

Serious Dallas-Fort Worth Serious Classification Attainment Demonstration State 
Implementation Plan Revision for the 2008 Eight-Hour Ozone National 
Ambient Air Quality Standard 

Denver-Boulder-
Greeley-Ft, 
Colorado 

Serious Serious State Implementation Plan for the Denver Metro and North Front 
Range Ozone Nonattainment Area, December 18, 2020 

Eastern Kern, 
California 

Severe 15 2017 Ozone Attainment Plan For 2008 Federal 75 ppb 8-Hour Ozone 
Standard  

Houston-
Galveston-
Brazoria, Texas 

Serious Houston-Galveston-Brazoria Serious Classification Attainment 
Demonstration State Implementation Plan Revision for the 2008 Eight-Hour 
Ozone National Ambient Air Quality Standard 

New York-
Northern New 
Jersey- Long 
Island, 
Connecticut 

Serious Revision to Connecticut’s State Implementation Plan Ozone Attainment 
Demonstration for Areas Classified Serious Nonattainment for the 2008 
Ozone Standards, October 2021 
 
8-Hour Ozone Attainment Demonstration for the Connecticut Portion of the 
New York-Northern New Jersey-Long Island (NY-NJ-CT) Nonattainment Area 
Technical Support Document 

New York-
Northern New 
Jersey- Long 
Island, New York 

Serious New York State Implementation Plan for the 2008 Ozone National Ambient 
Air Quality Standards – New York-N. New Jersey-Long Island, NY-NU-CT 
Serious Nonattainment Areas, 2021 

San Diego, 
California 

Severe 15 2020 Plan for Attaining the National Ambient Air Quality Standards for 
Ozone in San Diego County 

San Joaquin 
Valley, California 

Extreme 2016 Ozone Plan for 2008 8-Hour Ozone Standard 

Sacramento, 
California 

Severe 15 Sacramento Regional 2008 NAAQS 8-Hour Ozone Attainment and 
Reasonable Further Progress Plan, 2017 

Ventura, California Serious Final 2016 Ventura County Air Quality Management Plan 

Western Mojave Severe 15 MDAQMD Federal 75 ppb Ozone Attainment Plan (Western Mojave Desert 
Nonattainment Area) 

Western Nevada 
County, California 

Serious Ozone Attainment Plan, Western Nevada County, State Implementation 
Plan for the 2008 Primary Federal 8-Hour Ozone Standard of .075 ppm, 2018 
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In summary, SCAG performed the RACM analysis based on information reviewed from the following 

sources: 

• CAA Section 108(f)(1)(A) 

• 2016 South Coast AQMP TCM RACM Analysis 

• Other Serious and worse ozone nonattainment areas in California  

• Other Serious and worse ozone nonattainment areas outside California  

• SCAG RTP and FTIP Updates since adoption of 2016 RTP/SCS 

• Interagency Consultation (TCWG) 

• Transportation Committee, Energy and Environment Committee, and Active Transportation 

Working Group meeting materials and input 

SCAG reviewed the candidate measures to determine which could be considered RACMs.  As discussed 

above, the RACM TCM requirement consists of two core criteria that must be satisfied: (a) TCMs must 

advance attainment of the air quality standards; and (b) TCMs must be both technologically and 

economically feasible.  U.S. EPA has not provided specific definitions on these core criteria, but has 

preferred to allow flexibility in each region’s determination.   

In practice, agencies have based their determination of the first criteria on whether a measure, or group 

of measures, would help an area achieve attainment one year earlier than in the absence of the measure, 

or group of measures.  In other words, TCM implementation must significantly reduce emissions to 

facilitate attainment of the NAAQS one year earlier than without the TCMs.  Considering the magnitude 

of the emissions reductions necessary to demonstrate attainment in the South Coast Air Basin, the 

implementation of every possible TCM is not expected to meet this criterion.  Technological feasibility has 

been determined in terms of local factors, such as environmental impacts, availability of control measures, 

and ability to achieve the emission reductions.  Project cost-effectiveness has been considered a 

determining factor for economic feasibility.   

Step 3. Determining RACM Measures 

For this step of the RACM analysis, SCAG compared the list of measures implemented within the South 

Coast Air Basin with those implemented in other areas.  SCAG then organized measures, including 

candidate measures and those measures currently implemented in the region, into the sixteen categories 

specified in CA §108(f)(1)(A).  There is no formal requirement on how to organize TCMs. However,  SCAG 

utilized this organization scheme as a way to highlight those measures that fall within the sixteen CAA 

categories, which are formally recognized as "TCMs" and subject to CAA and federal conformity 

requirements.  In addition, a category titled “Other Measures” includes TCMs that do not fall in any of the 

sixteen CAA §108(f)(1)(A) categories.  SCAG found a small number of candidate measures that were not 

currently implemented in the region and not included in the 2016 AQMP TCM RACM analysis.  New 

measures added to those reviewed as part of the 2016 RACM analysis are highlighted in bold font in 

Attachment B.   
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Step 4. Reasoned Justification 

The fourth and last step is to provide a reasoned justification for any of the available measures that have 

yet been implemented or will not be implemented. In 1999, U.S. EPA issued a memorandum of guidance11 

which states that in order to determine whether a state has adopted all RACMs necessary for attainment 

and as expeditiously as practicable, the state must explain why the selected implementation schedule is 

the earliest schedule based on the circumstances of the area.  This indicates that states can reject 

measures as not reasonably available for reasons related to local conditions.  In such cases, states are 

obligated to provide justification as to why potentially reasonable measures have not been adopted.  Valid 

reasons for rejecting a measure include: (a) it would not advance the attainment date, (b) it is 

economically infeasible, or (c) it is technologically infeasible.   

The complete listing of all candidate measures evaluated for RACM determination is included in 

Attachment B.  A “Measure Number” is assigned for each strategy for ease of discussion (not rank in 

priority).  The “Description” column provides a brief description of the relevant measure in discussion. 

“Has It Been Implemented?” confirms whether the measure is currently implemented in the SCAG region.  

The final “Reasoned Justification for Not Implementing” column provides a reasoned justification for 

those measures that were not considered RACM.  SCAG appropriately considered a number of factors that 

included technological and economic feasibility, enforceability, geographic applicability, and ability to 

provide emission reductions.  Of the TCMs that were deemed candidate measures, none were found to 

meet the criteria for RACM implementation of advancing attainment and technological/economic 

feasibility. 

Conclusion 

CAA Section 172(c)(1) requires SIPs to provide for the implementation of all TCM RACM as “expeditiously 

as practicable.” U.S. EPA and related court decisions have maintained that TCMs considered RACM must 

be measures that 1) advance the attainment date, typically by at least one year and 2) are technologically 

and economically feasible. Measures must pass both the advance attainment and technical/economic 

feasibility tests to be deemed RACM.  

Based on a comprehensive review of TCMs in other Serious or worse ozone nonattainment areas or 

otherwise identified, it is determined that the TCMs being implemented in the South Coast Air Basin are 

inclusive of all TCM RACM.  None of the candidate measures reviewed herein that have not been 

implemented meet the criteria for RACM implementation. 

SCAG and the local transportation agencies have established a comprehensive, formal process for 

identifying, evaluating, and selecting TCMs.  The regular RTP, FTIP, and AQMP/SIP public update processes 

ensure that TCM identification and implementation is a routine consideration that helps SCAG and the 

South Coast AQMD in the effort to demonstrate attainment of applicable NAAQS.

 

11 Seitz, John S. (December 2, 1999).  Memo from John Seitz: Guidance on the Reasonably Available Control 

Measures (RACM) Requirement and Attainment Demonstration Submissions for Ozone Nonattainment Areas.   

Available at: http://www.epa.gov/ttn/oarpg/t1/memoranda/revracm.pdf  

http://www.epa.gov/ttn/oarpg/t1/memoranda/revracm.pdf
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Attachment A: Committed Transportation Control Measures (TCMs)12 
 

TABLE IV-C-A-1. LOS ANGELES COUNTY 

LEAD AGENCY PROJECT ID PROJECT DESCRIPTION COMPLETION DATE 

BALDWIN PARK LATP17S029 
Construct 2.3 miles of Class I shared-use path ("trail"). Develop conceptual designs for 6.8 mile Class I 
trail along Walnut Creek and 15.3 miles of on-street Class II and Class III bikeways. 

6/630/20222023 

BEVERLY HILLS LAF9537 
Beverly Hills Bike Share Program: Regionally-compatible, public bicycles for local/regional non vehicle 
mobility, first/last miles connection to bus and Purple Line rail transit, reduce air pollutants, promote 
healthy lifestyles 

12/31/2022 

BURBANK LAF5701 
Burbank Traveler Information and Wayfinding System -Installation of real-time bus arrival system on 
BurbankBus buses. The project will also completing wayfinding signage on major Bike corridors to help 
identify destination and trsavel distance for bicyclists. 

4/30/2022 

BURBANK LAF9315 
Traffic responsive system involving advanced traffic controllers, communications, video surveillance, 
and bicycle and system detection for 33 intersections in the City of Burbank 

12/21/2021COMPLETE 

BURBANK LAF1502 
San Fernando Bikeway. Implement a Class I Bikeway along San Fernando Blvd, Victory Place and 
Burbank Western Channel to complete the Burbank leg of a 12 mile bikeway. 

12/31/20212030 

CALTRANS LA0B951 

Route 71: ROUTE 10 TO 0.14 MILE SOUTH SAN BERNARDINO COUNTY LINE - EXPRESSWAY TO FREEWAY 
CONVERSION - ADD 1 HOV LANE AND 1 MIXED FLOW LANE . (2001 CFP 8349, TCRP #50) (EA# 210600, 
PPNO 2741=EA 21060, PPNO 2741 + EA 21061, PPNO 2741N, EA 21062, PPNO 1741S) (TCRP #50) (Use 
Toll Credits as Local Match). 

11/21/2028 

CALTRANS LA0D73 

Route 005: LA MIRADA, NORWALK & SANTA FE SPRINGS-ORANGE CO LINE TO RTE 605 JUNCTION. 
WIDEN FOR HOV & MIXED FLOW LNS, RECONSTRUCT VALLEY VIEW (EA 2159A0 = 21591, 
21592+31320=2159U, 21593, 21594, 21595 PPNO 2808 = 4153, 2808, 4154, 4155, 4156, 4841). 
TCRP#42.2&42.1 (USE TOLL CREDITS AS LOCAL MATCH) 

10/31/2022 

CALTRANS LAF9301 
Route 210: Implementation of I-210 Connected Corridors transportation management system that 
integrates freeway ramp meters, arterial signal systems, transit systems and traveler information [EA 
32910]. 

12/30/2021COMPLETE 

 

12 Projects may include TCM and non-TCM portions.  Committed TCMs include only that portion of the projects that meets the definition of TCMs. Updated as 

of November 2022 to reflect the latest information on completion dates through approved amendments to 2021 FTIP. 
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TABLE IV-C-A-1. LOS ANGELES COUNTY 

LEAD AGENCY PROJECT ID PROJECT DESCRIPTION COMPLETION DATE 

CALTRANS LA000358 

Route 005: --- FROM ROUTE 134 TO ROUTE 170 HOV LANES (8 TO 10 LANES) (CFP 346)(2001 CFP 8355). 
(EA# 12180, 12181,12182+12183=1218w,12184, 13350 PPNO 0142F,151E,3985,3986,3987) SAFETEA LU 
# 570. CONSTRUCT MODIFIED IC @ I-5 EMPIRE AVE, AUX LNS NB & SB BETWEEN BURBANK BLVD & 
EMPIRE AVE; AND MODIFY EXISTING STRUCTURES. ADD AUXILIARY LANE BETWEEN ALAMEDA AND 
OLIVE FROM PM 28.43 to PM 29.78 

7/30/2022 

CALTRANS LA0B875 
Route 10: HOV LANES AND PAVEMENT REHAB FROM CITRUS TO ROUTE 57 (EA# 11934 + 31120 = 
1193U, PPNo 0310B+4812=0310B). USE TOLL CREDIT AS LOCAL MATCH. 

12/31/2022COMPLETE 

CARSON, CITY OF LATP17M024 
Design and construct a 1.8 mile bike and pedestrian path (Class 1 facility) along the top of the 
Dominguez Channel levee between Avalon Boulevard and 223rd Street / Wilmington Avenue in Carson. 

9/1/2022 

COMMERCE LA0G1704 

Project includes traffic signal upgrades, signal interconnect installation, adoptive signal detection, 
control system, software, signal sync, traffic lane alignments, traffic signage, freeway on and off ramp 
improvements, and other items to improve traffic flow and capacity. 4 intersections will receive signal 
sync: 1) Triggs St, Telegraph Rd, Atlantic Blvd, Goodrich Blvd, and Ferguson Dr; 2) Telegraph Rd and 
Atlantic Blvd; 3) Atlantic Blvd and Eastern Ave; and 4) Eastern Ave and Stevens Pl. 

6/30/2026 

COMPTON LA0G1711 

This Wilmington Avenue Regional Bikeway Corridor connects existing bikeways and lanes at Rosecrans 
Ave on the north and continues south to Victoria St. This project will provide bicycle elements including 
Class II bike lanes, pedestrian lighting, and missing sidewalks gaps to provide safe travels for 
pedestrians and bicyclists. This corridor will eventually connect the Compton Creek bike path at El 
Segundo with the Metro Blue Line Artesia Station. Project is 2.5 miles long. 

3/31/2025 

COMPTON LATP17S012 

This project is the final design and construction of 29.68 miles of gap closure in the bike lane network in 
the Cities of Compton and Carson. Project elements include Class I, II, and III bike lane improvements 
including striping, bike sharrows, directional painted green lines and wayfinding signage. Utilizing Toll 
Credits to match ATP. 

12/31/2022 

COMPTON LAF9530 
Enhance safety/improve non-motorized transportation travels along Central Av by installing protective 
buffered bike lanes, improving intersection crossings and closing sidewalk gaps 

128/31/20212023 

COMPTON LA0G1713 
This project aims to develop and upgrade the existing and obsolete citywide traffic signal system to a 
state of the art intelligent transportation system that synchronizes traffic signal along Rosecrans Av 
from city limits to city limits. There are 20 signal intersections planned for synchronization. 

6/30/2025 

CUDAHY LAF9605 
The Cudahy City Wide Complete Streets Improvement Project focuses on the Atlantic Avenue Corridor 
and City Wide multimodal transportation improvements for the first/last mile. Project is approximately 
1.1 miles long. 

12/31/20212023 

CULVER CITY LAF7303 

NETWORK-WIDE SIGNAL SYNC WITH VID & ARTERIAL PERFORMANCE MEASUREMENT SYSTEM FOR 
ATCS : (1) Optimizes signal coordination timing network-wide. (2) Upgrades major intersections with 
enhanced system detection and arterial performance measurement capabilities along Washington Bl, 
Sepulveda Bl, Jefferson Bl, and others. (16 signals that are synched) 

12/31/2021 

DOWNEY LAF9525 
This project implements 17 miles of Class II bike lanes on eight roadways (seven of them with Road 
Diets) providing enhanced access to activity centers and multi-modal assets such as the Green Line and 
bike paths. 

3/31/2022 
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TABLE IV-C-A-1. LOS ANGELES COUNTY 

LEAD AGENCY PROJECT ID PROJECT DESCRIPTION COMPLETION DATE 

DOWNEY LAF5114 

Telegraph Road Traffic Throughput and Safety Enhancement between the Rio Hondo River Channel to 
the San Gabriel River Channel, a distance of 2.2 miles. Project involves the construction of raised 
median islands, minor widening at intersections, transit priority system and bike (2.2 miles in length) 
and pedestrian circulation improvements. 

612/3031/20212022 

DOWNEY LAF7311 

DOWNEY CITYWIDE TRANSIT PRIORITY SYSTEM PROGRAM : (1) Synchronizes traffic signals along 
existing transit routes. (2) Installs new fiber optic communication along 5.5 miles of arterial streets to 
connect signals to the central traffic management center. (3) Installs and integrates transit priority 
system with the traffic signal system. 

8/1/2024 

EL MONTE LAF3125 

Ramona Corridor Transit Center Access Project. Construct a new underpass structure on Ramona Blvd 
under Santa Anita Ave to access the lower level of the El Monte Transit Center. The proposed bus 
tunnel ramps will begin east of the Santa Anita Avenue and Ramona Boulevard Intersection on Ramona 
Boulevard and the tunnel will continue under Santa Anita Avenue (along Romona Boulevard) to the 
lower level of the El Monte Transit Center and includes 1 "bus only" lane in each direction. 

12/31/20210 

EL MONTE LA0G1180 

A 0.5 mile Class III bike route with sharrows, a 0.7 mile Class II green-painted bike lane, and a 2 mile a 
Class II bike lane with buffer pavement stenciling. Improvements includes roadway resurfacing, 
highlighting, crosswalk improvements, camera installation at intersections, and wayfinding signage. The 
project runs 3.2 miles along Santa Anita from ELLIOT AVENUE (South) to WEST HONDO PARKWAY 
(North). 

612/3031/2022 

EL SEGUNDO LA9918809 

Existing pavement shows widespread signs of deterioration throughout the corridor which constitutes a 
need for rehabilitation. Existing conditions on El Segundo Boulevard are missing ADA compliant curb 
ramps, larger traffic signal poles, dedicated bicycle facilities including bicycle detection, and adequate 
pedestrian crossings which will be addressed at specific locations as part of the project. 12,000 linear 
feet of bike lanes (Class II and Class III) will be installed. 

11/15/2026 

FOOTHILL TRANSIT ZONE LA0G1501 Construct Bus Layover Facilities Jointly by AVTA, LADOT & Foothill Transit 12/31/2023 

FOOTHILL TRANSIT ZONE LA0G1234 
Mt. San Antonio College (MSAC) Transit Center. The Transit Center includes 10 bus bays, 2 chargers for 
electric buses, a transit store, lighted sheltered wait areas, real-time bus arrival kiosks, and upgraded 
ADA and pedestrian access. 

12/31/2022 

GARDENA LATR02020 

Implement transit signal priority for 8.4 miles from the Harbor Gateway Transit Station to 120th Street 
in the city of Gardena. Also implementing real time arrival information through variety of media 
including smart phones, SMS texts, call centers, and website. Computer aided dispatching (CAD) system 
and automated vehicle location (AVL) system will also be implemented. 

6/30/2022 

GARDENA LA0G1175 
Computer Automated Dispatching/Automated Vehicle Location (CAD/AVL)Solution with Real Time 
Passenger Information Network. Adding TDC in construction phase to match 5307 in FY18/19 for $400. 

12/31/20212022 

GLENDALE LAF7709 
GLENDALE REGIONAL BIKE PARKING NETWORK : Provides 2 high capacity bike parking facilities and 20 
wayfinding signs for bicycle users within the City of Glendale, specifically Glendale Larry Zarian 
Transportation Center and the Glendale Marketplace/Public Library. 

12/31/20212023 

GLENDALE LA0G1411 
Honolulu Ave and Montrose Ave at Pennsylvania Ave Traffic Signal Modification (Route I-210 Fwy 
Connectivity) 

12/31/2022 
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TABLE IV-C-A-1. LOS ANGELES COUNTY 

LEAD AGENCY PROJECT ID PROJECT DESCRIPTION COMPLETION DATE 

HAWTHORNE LAF9102 

5 intersection locations; Signal improvement include Upgrade traffic signal controller and cabinet 
enabling, Rewiring of the signalized intersection to ensure communication between signal equipment; 
Upgrade pedestrian signals to count down type and push buttons, Install battery backup system to 
minimize disruption of traffic during power outage new vehicle detection including bicycle 
loops/sensors; new bike lane will be one mile (each way). 

10/18/20212023 

HAWTHORNE LAF7101 

PRAIRIE AVENUE MOBILITY PROJECT : (1) Widens Prairie Av intersections at El Segundo Bl and at 
Rosecrans Av to construct double left-turn pockets for traffic flow improvement and to install Class III 
bike routes on both sides. (2) Traffic signal upgrade and synchronization of 8 intersections between 
118th and Marine. (3) Installs Class III bike equipment, improves pedestrian facilities, and upgrades ADA 
access ramps, new median curbs and landscaping at intersections. 

12/31/2021COMPLETE 

HAWTHORNE LA0G1548 

Widen intersections modify and upgrade four traffic signal system, traffic striping, adjustment of 
utilities, excavation and removal of existing pavement, concrete, asphalt and construction of curb, 
gutter, sidewalks, driveways and ADA ramps. Signal Synchronization at: El Segundo Blvd at Ramona Ave. 
El Segundo Blvd. at Aviation Ave. El Segundo Blvd. at Isis Ave. El Segundo Blvd. at Van Ness Ave. 

11/30/2022 

HAWTHORNE LA0G1547 

Widen intersections, upgrade 6 traffic signal (including ADA ramps where signal upgrade impacts 
adjacent ramp), turn lane, striping, utilities, concrete, asphalt, curb, gutter, sidewalks, driveways, 
retaining walls, and raised medians. Rosecrans Avenue at Hawthorne Boulevard Rosecrans Avenue at 
Inglewood Avenue Rosecrans Avenue at Ocean Gate Avenue Rosecrans Avenue at Hindry Avenue 
Rosecrans Avenue at Isis Avenue Rosecrans Avenue at Aviation Boulevard 

6/30/2022 

HAWTHORNE LA0G1546 

Imperial Hwy Signal Improvements and Intersection. PA/ED, PS&E, ROW, Construction. Modify and 
upgrade 5 traffic signal, traffic striping, utilities, excavation, removal of existing pavement, concrete, 
asphalt and construction of curb, gutter, sidewalks and driveways. Signal Synchronization at: Imperial 
Highway at Prairie Avenue Imperial Highway at Freeman Avenue Imperial Highway at Hawthorne 
Boulevard Imperial Highway at Ramona Avenue Imperial Highway at Inglewood Avenue 

6/20/2022 

HUNTINGTON PARK LA0G1669 
This project will include new signal poles, conduit, wiring, controller cabinets and video detection. The 
locations include Slauson Ave at Alameda St, Slauson Ave at Santa Fe Ave, Slauson Ave at Miles 
Ave/Soto St, Slauson Ave at Boyle Ave/State St, Slauson Ave at Downey Rd/Malburg Way. 

2/1/2023 

INGLEWOOD LAF9307 

City of Inglewood ITS phase VI project: 5,280 feet of fiber optic along Pincay Drive; Replace 170 
controllers with Type 2070 controllers at twelve intersections; Traffic signal synchronization along 
Pincay Drive between Prairie and Crenshaw; Install changeable message sign at Century/Prairie; and 
Modernizing City Hall TMC to provide Adaptive Traffic Control and meet current standards. 

6/30/2022 

INGLEWOOD LAF7319 

Inglewood ITS - PHASE V : (1) Designs and constructs computerized traffic control and monitoring 
systems. (2) Expands central traffic control and advance traffic management at 39 intersections (3) 
improves 6.13 miles of fiber optic communications, (4) expands Closed Circuit Television Cameras 
(CCTV) at 10 intersections, (5) installs Changeable Message Signs (CMS) at 2 intersections, and (6) 
installs new communication hubs at 3 intersections. 

812/31/20212023 
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TABLE IV-C-A-1. LOS ANGELES COUNTY 

LEAD AGENCY PROJECT ID PROJECT DESCRIPTION COMPLETION DATE 

LA CANADA-FLINTRIDGE LAF5522 
Foothill Blvd. Link Bikeway & Pedestrian Greenbelt Project, Briggs Ave. to Alta Canyada Rd, construct 
1.5 miles of Class II Bike Lanes, bike and bus facilities, raised median and 0.5 miles of pedestrian 
beltway with lighting and hardscape. 

1/31/2022 

LAKEWOOD LA0G1262 

Lakewood Bl Regional Corridor Capacity Enhancement project (Del Amo Bl to north City limit) - Class II 
bike lanes (1.9 mile) in each direction, new sidewalk, street resurfacing, ADA & stormwater compliance, 
traffic signal modifications, drought resistant landscaping & irrigation, signing & striping, and utility 
undergrounding within the existing City right of way. 

12/31/20212023 

LAWNDALE LAF7500 
HAWTHORNE BOULEVARD CLASS II BICYCLE LANES: (1) Installs 1.0 mile of Class 2 bike lanes on 
Hawthorne Blvd for both directions. (2) Provides bicycle parking. 

6/30/2021 

LONG BEACH LAF9314 
The project consists of signal enhancements that will include synchronization and communications. 
Also are included are bicycle and pedestrian improvements and inclusion of the corridor into an 
Adaptive Traffic Control System 

12/31/2022 

LONG BEACH LAF9130 
Establishing a Great Street (Or Multimodal Corridor) in Long Beach - implementing the City's street 
prioritization framework. Improvement includes round-about, bus shelter upgrade, bulb-out, enhanced 
crossing, and Class II bike lane (3 miles) 

5/1/2024 

LONG BEACH LAF7522 
Delta Avenue Bicycle Boulevard. This north-south bicycle boulevard on Delta Ave (approximately 3 
miles) in West Long Beach will consist of Class II lane segments and sharrow markings, traffic circles, 
traffic signal, and wayfinding signage to nearby Metro Blue Line stations and LA River Bike Path. 

12/31/2021 

LONG BEACH LAF7316 

ARTESIA CORRIDOR ATCS ENHANCEMENT PROJECT : (1) Upgrades traffic signals along Artesia Bl 
between Long Beach Bl and Downey Av to connect with Adaptive Traffic Control System (ATCS). (2) 
Installs CCTV and CMS on Artesia Bl. (3) Installs fiber optic cable and devices to connect signals to each 
other and traffic management center (TMC). (4) Two new traffic signals in Compton (5) Installs Class II 
bike lane in both directions from Atlantic Av to Susana Rd. (6) Pedestrian improvements. 

6/30/2022 

LOS ANGELES COUNTY LA0G1486 

The Project consists of design and construction of 1.86 miles of Class I bike path along Puente Creek and 
0.37 miles of enhanced Class III bike route along Rimgrove and Witzman Drive adjacent to the Rimgrove 
County Park. The non-infrastructure portion of the Project includes bicycle and pedestrian safety 
education and encouragement training workshops and rodeos to students at 3 elementary, 1 middle, 
and 1 high school located near the proposed bikeway. 

6/30/2023 

LOS ANGELES COUNTY LA0D461 
RECONSTRUCT- THE OLD ROAD FROM HILLCREST PARKWAY TO LAKE HUGHES RD & WIDEN FROM 40' 
TO 68', 2 VEH. LANES and a 5' CLASS II BIKELANE IN EA DIR & STRIPPED MEDIAN (FROM 2 TO 4 LNS 2 EA 
DIR) for 2.1 miles. 

6/30/2022 

LOS ANGELES COUNTY LAF5316 

South Bay Forum Traffic Signal Corridors Project - systemwide coordination, timing and operational 
improvements and traffic signal synchronization, equipment upgrades and intersection operational 
improvements in South Bay region. 25 signals system wide. Additionally, this project will install any 
warranted and feasible roadway improvements along the routes to improve overall progression. 

6/30/20222024 
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LOS ANGELES COUNTY LAF5315 

San Gabriel Valley Forum Traffic Signal Corridors Project. This project includes 6 intersections at Myrtle 
Av/Peck Rd between Huntington Dr and Clark St and provides for system wide coordination, timing and 
operational improvements and traffic signal synchronization, equipment upgrades and intersection 
operational improvements. (approx.. 20+ signals) 

6/30/2022 

LOS ANGELES COUNTY LAF5310 

Ramona Boulevard/Badillo Street/Covina Boulevard TSSP/BSP. Implementation of a Traffic Signal 
Synchronization Project (TSSP) on Ramona Bl/Badillo St/Covina Bl from Santa Anita Av to the 57 
Freeway. A Bus Signal Priority (BSP) project will be implemented on Ramona Bl/Badillo St from Tyler Av 
to Grand Av to give transit priority for Foothill Transit operations (approx.. 48 signal locations) 

6/30/2022 

LOS ANGELES COUNTY LAF1321 
San Gabriel Valley Forum Traffic Signal Corridors Project. Design & construction of multijurisdictional 
traffic signal synchronization, intersection operational improvements, and intelligent transportation 
system components. Synchronizes 83 consecutive intersections. 

6/30/2022 

LOS ANGELES COUNTY LAF1312 
Gateway Cities Forum Traffic Signal Corridors, Phase V. Design and construction of multijurisdictional 
traffic signal synchronization and intersection operational improvements on regional arterials in the 
Gateway Cities region. Includes 86 consecutive intersections. 

6/30/2022 

LOS ANGELES COUNTY LAF1311 
South Bay Forum Traffic Signal Corridors Project. Design & construction of multijurisdictional traffic 
signal synchronization, intersection operational improvements, and intelligent transp. system 
components on regional arterials. Synchronizes 50 consecutive intersections. 

6/30/2022 

LOS ANGELES COUNTY LA0G1291 

Huntington Dr - San Gabriel Bl to 132' w/o Michillinda Ave: Construct approx. 7200ft buffered Class II 
bike lanes, upgrade curbs & sidewalks to meet standards. Add pedestrian access through the median 
@S San Gabriel. Add drought tolerant landscaping/hardscape inside median. Install new traffic signal at 
Huntington Dr & Madre St/Muscatel Av which may require tree removal. 

96/30/20222023 

LOS ANGELES COUNTY LAF3310 
South Bay Forum Traffic Signal Corridors Project. Design and construction of multijurisdictional traffic 
signal synchronization, operational improvements & ITS components on arterials in the South Bay area 
of LA County. (approx. 40+ signals) 

6/30/2022 

LOS ANGELES COUNTY LAF3309 
Gateway Cities Forum Traffic Signal Corridors Proj, Phase VI. Design and construct multijurisdictional 
traffic signal synchronization, intersection operational improvements & ITS components on regional 
arterials in Gateway Cites area. (approx.. 126 signals) 

6/30/2022 

LOS ANGELES COUNTY LAF3308 
San Gabriel Valley Forum Traffic Signal Corridors Project. Design and construction of multijurisdictional 
traffic signal synch, intersection operational improvements, and intelligent transportation system 
components on regional arterials. Approx. 183 signals total. 

6/30/2022 

LOS ANGELES COUNTY LAF9304 
The design and construction of traffic signal synchronization and intelligent transportation system 
improvements and installation of performance measurement devices in the Gateway Cities area. There 
are 39 intersections in the TSSP route. 

6/30/2027 

LOS ANGELES COUNTY LAF9303 

SOUTH BAY FORUM TRAFFIC SIGNAL CORRIDOR PROJECT. This project includes traffic signal 
synchronization on Crenshaw Boulevard between 120th Street and Rosecrans Avenue and Del Amo 
Boulevard between Avalon Boulevard and Susana Road (approx. 15+ signals) and also includes 
systemwide coordination timing, operational improvements and ITS. 

6/30/2027 
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LOS ANGELES COUNTY LAF7610 

Aviation /LAX Green Line Station Community Linkages. The project includes improvements on corridors 
near the Metro Aviation/LAX Station including pedestrian and bicycle facilities, wayfinding signs, 
landscaping and traffic calming. An approximate total of 2 miles of bikeway and 2.5 miles of upgraded 
pedestrian facilities will be implemented. 

6/1/2021 

LOS ANGELES COUNTY LAF7508 
Vincent Community Bikeways. Install 2 miles of bike paths along the Big Dalton Wash between 
Irwindale Ave and Lark Ellen Ave and between Arrow Hwy and Citrus Ave, and 1.3 miles of bike lanes 
and 1.4 miles of bike routes to connect to the existing and proposed bikeways in the surrounding areas. 

612/3031/20222023 

LOS ANGELES COUNTY LAF7308 

EAST LOS ANGELES TRAFFIC SIGNAL CORRIDOR PROJECT : (1) Synchronizes traffic signals and 
implements upgrades at 13 signalized intersections along 3.5 mile segment of Eastern Av. between 
Medford St and Olympic Blvd. (2) Installs Fiber Optic Communications along Cesar Chavez Av, Ramona 
Bl, and Atlantic Bl to connect traffic signals to LADPW Advanced Transportation Management System 
(ATMS). 

6/30/2022 

LOS ANGELES COUNTY LAF9511 
South Whittier Community Bikeway Access Improvements: Construction of Class II & Class III bike 
facilities in the unincorporated County area of South Whittier along with various pedestrian 
intersection improvements 

6/30/20222024 

LOS ANGELES COUNTY LAF9504 
E. Pasadena & E. San Gabriel Bikeway Access Improvements: Install approximately 4.8 miles of bike 
lanes and enhanced bike routes in the East Pasadena and East San Gabriel communities 

12/31/2022 

LOS ANGELES COUNTY LAF7700 

WILLOWBROOK INTERACTIVE INFORMATION KIOSKS : Provides information to public transit users by 
installing 3 interactive kiosks displaying transit, neighborhood, and cultural information. The project will 
serve the Willowbrook area at Martin Luther King Jr. Hospital, Kenneth Hahn Plaza, and the Metro 
Willowbrook/Rosa Parks Blue and Green Line Station. 

6/30/20222024 

LOS ANGELES COUNTY LAF7310 

SOUTH BAY FORUM TRAFFIC SIGNAL CORRIDORS PROJECT : Project area is Normandie Av between 
92nd St and El Segundo Bl, Manhattan Beach Bl between Manhattan Av and Van Ness Av, and 
Hawthorne Bl between Imperial Highway and Manhattan Beach Bl. Project scope includes (1) 
Synchronization and retiming traffic signals, equipment upgrades, system detection, CCTV cameras, 
changeable message signs. (2) Upgrade traffic signal operations to be capable of time-based 
coordination. 

6/30/2022 

LOS ANGELES COUNTY LAF7307 

SAN GABRIEL VALLEY FORUM TRAFFIC SIGNAL CORRIDOR PROJECT : Implements ITS enhancements 
including synchronization and retiming of traffic signals, equipment upgrades, system detection, CCTV 
cameras, and changeable message signs to expand Advanced Transportation Management System 
(ATMS). 

6/30/2022 

LOS ANGELES COUNTY LAF7306 

FOOTHILL BOULEVARD TRAFFIC SIGNAL CORRIDOR PROJECT : (1) Traffic signal synchronization, 
equipment upgrades and intersection operational improvements for 28 intersections along Foothill Bl 
between Lowell Av and Crown Av. (2) Installs two (2) Closed Circuit Television (CCTV) cameras and 
wireless network communications infrastructure which will provide for expansion of Advanced 
Transportation Management System (ATMS) along Foothill Bl. 

6/30/2022 
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LOS ANGELES COUNTY LAF7305 

GATEWAY CITIES FORUM TRAFFIC SIGNAL CORRIDOR PROJECT : Designs and constructs ITS 
improvements along Norwalk Bl, San Antonio Dr, Pioneer Bl between Beverly Bl and Carson St including 
synchronization and retiming of traffic signals, equipment upgrades, system detection, CCTV cameras 
(up to 14 CCTVs), and changeable message signs. 

6/30/20222024 

LOS ANGELES COUNTY LATR02018 

The Whittier Boulevard Transit Signal Priority Project (Project) includes the deployment of ITS 
infrastructure to enhance arterial operations and monitoring in East Los Angeles. Wireless 
communications and upgraded controller equipment will be deployed along a critical segment of 
Whitter Blvd. that serves Metro Rapid Line 720 and provides parallel capacity to the 1-10 ExpressLanes. 

6/30/2022 

LOS ANGELES COUNTY LATP17M026 

Install new raised bike lanes and sidewalks on an existing 4-lane, 0.8-mile roadway segment of Temple 
Avenue, between the cities of Walnut and Pomona. This gap closure project will connect bike and 
pedestrian facilities, two large colleges and employers in to adjacent cities. Sidewalk and bike lane are 
both 0.8 miles. 

3/16/2022 

LOS ANGELES COUNTY LATP17M025 

Install a 1.6 mile long and 17-foot wide walkway adjacent to existing Marvin Braude Bike Trail to close 
the gap between the existing walkways connecting Pacific Palisades and the City of Santa Monica. This 
will increase safety for cyclists/pedestrians which will increase usage and physical activity 
opportunities. 

12/30/20212023 

LOS ANGELES COUNTY LAF9302 
The design and construction of traffic signal synchronization and intelligent transportation system 
improvements and installation of performance measurement devices in the San Gabriel Valley area. 

12/31/2023 

LOS ANGELES COUNTY 
MTA 

LA0G1247 

The Project consists of bicycle and pedestrian transportation linkage improvements to the Rail to Rail 
Active Transportation Corridor (ATC) Connector Project Segment A along an approximately 5.6-mile 
long corridor from the future Metro Crenshaw/LAX Fairview Heights Station to the existing Metro Blue 
Line Slauson Station. 

12/31/2023 

LOS ANGELES COUNTY 
MTA 

LA0G635 
Design and construction of pedestrian and transit enhancements along the public right-of-way of the 
Metro Gold Line Eastside Extension to surrounding neighborhood. Transit enhancements are within 3 
miles of Eastside Goldline Extension station. 

6/30/20212023 

LOS ANGELES COUNTY 
MTA 

LA0G1169 

Brighton to Roxford double track: This project adds 11 miles of 2nd track between Burbank and Sylmar 
on Metrolink's Antelope Valley Line (AVL). The project will eliminate the current bottleneck and 
improve on time performance and operational reliability on the AVL. This project will be designed to be 
compatible with the potential future high speed rail alignment. 

12/31/2021 

LOS ANGELES COUNTY 
MTA 

LA0G1375 
This is a large-scale deployment of the Freight Advanced Traveler Information System (FRATIS) Program 
to deploy advanced congestion management technologies which can achieve significant reductions in 
truck congestion, improve air quality, and reduce the use of fossil fuels in the Los Angeles region. 

12/30/2023 

LOS ANGELES COUNTY 
MTA 

LA0G1167 
Design and construction of streetscape, pedestrian and bicycle access improvements in the Little Tokyo 
and Arts District neighborhood of Downtown Los Angeles within a one-mile radius of the 1st/Central 
Station of the Regional Connector light rail line. 

129/3130/20212023 
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LOS ANGELES COUNTY 
MTA 

2018FBX00 

Los Angeles County; software modifications and hardware upgrades of fare collection equipment at 
Metro rail stations and on Metro and Municipal Operator buses to address equipment obsolescence, 
enhance system security, communicate in near real-time, and support future TAP mobile app and other 
new payment technologies. 

12/31/2023 

LOS ANGELES COUNTY 
MTA 

LATP17S022 

The USC Bike Share Project will increase bike modal share by installing a bike-share kiosk network and 
bike fleet throughout many key locations within project area. Project is within 3 neighborhoods near 
Downtown Los Angeles where 5 Metro Rail stations are located- includes key destinations such as USC, 
the LA Coliseum and Sports Arena, LA Trade Technical College, and museums within Exposition Park. An 
encouragement and education effort is included. Utilizing Toll Credits to match ATP funds. 

3/1/2021COMPLETE 

LOS ANGELES COUNTY 
MTA 

LA0G1550 
The Patsaouras Plaza Busway Station project - a new transit busway station for the Metro Silver Line 
and other transit buses operating on the El Monte Busway. 

6/30/2023 

LOS ANGELES COUNTY 
MTA 

LA0D198 

CRENSHAW/LAX TRANSIT CORRIDOR - The Crenshaw/LAX Transit Corridor Project is an 8.5-mile light 
rail transit (LRT) line extending from the intersection of Crenshaw and Exposition Boulevards allowing 
for transfer to the Exposition Light Rail Transit line to a connection with the Metro Green Line at the 
Aviation/LAX Station (PPNO 4027A) 

6/30/2022 

LOS ANGELES COUNTY 
MTA 

LA0G447 Metro Purple Line Westside Subway Extension Section 1 - Wilshire/Western to La Cienega 12/31/2023 

LOS ANGELES COUNTY 
MTA 

LATP19S011 

Doran Street Grade Separations Active Transportation Access Project: This project will construct two 
bridges for shared use by pedestrians and cyclists across Verdugo Wash, San Fernando Road, railroad 
tracks, and SR-134. Linked to LA0G1050 (Doran Street and Broadway/Brazil safety and access project). 
The current estimated approximate bridge span lengths are 300 ft for the River Access Bridge and 
approximately 400 ft for the River Walk Bridge. 

12/31/2024 

LOS ANGELES COUNTY 
MTA 

LA0G440 

The project will extend the HOV lanes on I-5 from the SR-14 interchange to just south of the Parker 
Road interchange (I-5 PM 45.4 - 59.0), incorporating an additional northbound truck climbing lane from 
SR 14 to Calgrove Boulevard and an additional southbound truck climbing lane from Pico Canyon 
Road/Lyons Avenue to SR-14. Includes ITS HUB (I-5 PM 41.4 - 43.8) and extended project limits related 
to pavement delineation and advanced signage (I-5 PM 45.0 - 59.6). 

12/31/2024 

LOS ANGELES COUNTY 
MTA 

LA0G010 
Regional Connector - Light Rail in Tunnel allowing through movements of trains, Blue, Gold, Expo Lines. 
From Alameda / 1st Street to 7th Street/Metro Center 

6/30/2022 

LOS ANGELES COUNTY 
MTA 

LA0G642 Metro Purple Line Westside Subway Extension Section 3 6/30/2027 

LOS ANGELES COUNTY 
MTA 

LA0G640 

Pacific Surfliner Corridor - Raymer/Bernson Double Track Improvements - upgrade the rail corridor from 
a single track to a double track, install concrete ties on both tracks, install four new special trackwork 
turnouts, nine at-grade crossings and two bridges, a new second platform & new fencing at Northridge 
and a new pedestrian underpass. Other enhancements include signal relocation, utility relocation and 
drainage improvements.(PPNO 2098) 

12/31/2021 

LOS ANGELES COUNTY 
MTA 

LA0G1052 Metro Purple Line Westside Subway Extension Section 2 - Wilshire/La Cienega to Century City 6/30/2026 
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LOS ANGELES COUNTY 
MTA 

LATP17S023 

The San Gabriel Valley Bike Share will increase bicycle modal share by installing a network of bike-share 
kiosks with a fleet of bicycles throughout 15 of the 30 San Gabriel Valley cities. The project will expand 
LA Metro's existing bike share network in Downtown Los Angeles and will include 840 bicycles at 84 
bike share stations near transit hubs, employment centers, and colleges. A public education and 
awareness campaign is included. 

2/25/2021COMPLETE 

LOS ANGELES, CITY OF LAF5518 

This project is located in the City of Los Angeles in the West San Fernando Valley. Construction of a 
bicycle/pedestrian path from Owensmouth Av to Mason Av (1.25 miles) along the south bank of the LA 
River. Includes underpasses at De Soto Av and Canoga Av/Busway bridges. The project will include 
lighting, railing, striping and signage and a connection structure to the Metro Orange Line bikeway. 

6/30/2021COMPLETE 

LOS ANGELES, CITY OF LAF3171 
De Soto Ave Widening: Ronald Reagan Fwy to Devonshire St.. Minor widening of De Soto Ave fr SR-118 
to Devonshire St to provide uniform roadway width in each direction as well as installing 10' sidewalk, 
curb and gutter. Sidewalk is 1.1 miles, 90% of the sidewalks along the project limits will be new. 

6/30/2021 

LOS ANGELES, CITY OF LAF3647 
Menlo Ave/MLK Vermont Expo Station Pedestrian Improvements. Improve pedestrian access to the 
new Expo station on Vermont Ave by installing sidewalks, landscaping, and lighting along Menlo Ave. 
and MLK Jr. Blvd. plus a median on MLK Blvd. 

6/30/20222024 

LOS ANGELES, CITY OF LAF3515 

San Fernando Rd. Bike Path Ph. IIIB Construction. Construct 2.75 mile Class I bike path within METRO 
right-of-way along San Fernando Rd. between Tuxford St. and Cohasset St. to complete 12-mile 
bikeway.. The project is located within the City of Los Angeles, in the community of Sun Valley. The 
project consists of a Class I facility 12 feet in width and 2.75 miles in length between Tuxford St. and 
Cohasset St. (Burbank City limit). 

612/310/20212022 

LOS ANGELES, CITY OF LA0G901 Historic Los Angeles Streetcar 12/30/2021 

LOS ANGELES, CITY OF LAF5525 
To design and construct curb-side bicycle parking (bicycle corral) that will serve each Council District. 
The project requires surface modifications to curbside parking areas for installing at least 150 bike 
racks. 

6/30/20222024 

LOS ANGELES, CITY OF LATP17S005 

The City of Los Angeles will be implementing complete street treatments to improve Jefferson 
Boulevard between Vermont Avenue and Western Avenue, which includes buffered Class II (0.35 mi) 
and Class IV (0.65 mi) bicycle facilities, curb extensions, pedestrian refuge areas, path improvements, 
pedestrian lighting, and additional shade trees with Road Diet from 4 to 2 lanes (1 mile). 

5/15/2023 

LOS ANGELES, CITY OF LATP17M014 

Arts District Pedestrian & Cyclist Safety Project. The project will establish critical pedestrian and cyclist 
connections to and within the Arts District in Downtown Los Angeles which is a historic industrial 
neighborhood with a complex street system that challenges the mobility of all users whether they are 
on foot, on a bike or in a vehicle. Utilizing Toll Credits to match ATP funds. 

46/2630/20222024 

LOS ANGELES, CITY OF LATP16S006 

Boyle Heights Pedestrian Linkages. Pedestrian infrastructure improvements including sidewalk repairs, 
3,400 linear feet of new sidewalk, and installation of pedestrian lighting, continental crosswalks, and 
curb ramps to improve connectivity within community and to 6th Street Viaduct Replacement Project. 
Utilizing Toll Credits. 

1012/31/20222024 

LOS ANGELES, CITY OF LAF9422 
LADOT will procure seven (7) 30-ft Electric clean fuel vehicles to reduce headways on six selected DASH 
routes 

4/30/2022 
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LOS ANGELES, CITY OF LA0G1566 Purchase of up to 120 electric 30' to 35' buses for the DASH program expansion 9/26/2022 

LOS ANGELES, CITY OF LAF9527 
Project will construct a 3.1 mile cycletrack along Chandler Boulevard, connecting the Chandler and 
Orange Line Bike Paths and bridging a gap in the low-stress bicycle network 

1/1/2023 

LOS ANGELES, CITY OF LAF7814 
LADOT STREETS FOR PEOPLE: TRANSIT CORRIDOR PARKLETS AND PLAZAS: Installs 12 parklets and 3 
plazas. The limits of the parklets will be equal to two curbside parking spaces (approx. 40x 6). The plaza 
limit varies ranging from 2,000 to 6,000 SF. 

12/31/20212023 

LOS ANGELES, CITY OF LA0G1380 
Purchase of 170 solar-powered, real-time bus arrival information signs for bus stop improvement in the 
Los Angeles Promise Zone 

612/3031/20222023 

LOS ANGELES, CITY OF LARE1701A 

Implementing Dynamic Corridor Ramp Metering System (DCRMS) in I-405 Sepulveda Pass Corridor 
(Interstate 405 from I-10 to SR101), a system-wide adaptive ramp metering strategy which 
simultaneously coordinates with arterial traffic signal operation. The system will dynamically adjust 
traffic according to current capacity restrictions caused by incidents or recurrent congestion. Improve 
traffic movement and access to freeway and major arterial including transit operation. 

12/31/2022 

LOS ANGELES, CITY OF LA0G1349 
Purchase 35 alternative-fuel 30-foot buses to expand DASH fleet and increase service hours and 
headways. 

12/31/2022 

LOS ANGELES, CITY OF LAE3764 Sepulveda Boulevard Closed-Circuit Television Traffic Signal Improvement Signal Sync 4/30/2025 

LOS ANGELES, CITY OF LA0C53 
HOLLYWOOD INTERMODAL TRANSPORTATION AND PUBLIC PARKING CENTER ON HAWTHORNE AVE. 
BETWEEN HIGHLAND AVENUE AND NORTH ORANGE DRIVE (EXIST 500 SP PARK STRUCTURE).TCRP#49.2 

10/1/2020 

LOS ANGELES, CITY OF LAF3644 

Broadway Historic Theater District Pedestrian Improvements 4th-6th Streets. The project will improve 
pedestrian safety by installing curb extensions, widening sidewalks, improving pedestrian lighting, 
enhancing crosswalks, and provide pedestrian amenities; benches, street trees, landscaped buffers 
from traffic and 10 bike racks. Utilizing Toll Credits to match ATP funds. 

6/30/2023 

LOS ANGELES, CITY OF LAF1524 
San Fernando Rd. Bike Path Ph. IIIA - Construction. Recommend Phase IIIA-Construction of a Class I bike 
path within Metro owned rail right-of-way along San Fernando Rd. between Branford St. and Tuxford St 
incl bridge. 2 mile bikepath. 

612/3031/20212022 

MALIBU LA0G1748 

This project aims to improve safety and traffic flow by providing striping and signage for bicycles, a 
connecting bike path along the beach, separation of pedestrians and bicycles from the active roadway, 
connectivity to Pacific Coast Highway, a safe pathway for pedestrians, a sand wall, and driveways for 
Lifeguard Tower access. The proposed bicycle facility will include 1,200 ft of Class I, 1,800 ft of Class II, 
and 3,800 ft of Class III bike lanes. The pedestrian path is 1,350 ft. 

6/30/20212023 

MALIBU LA0G910 

Pacific Coast Highway Regional Traffic Message Systems. The project will enable the City of Malibu and 
other agencies to notify travelers of critical regional traffic and safety information and facilitate traffic 
flow throughout the region. The project will install a maximum of 4 permanent changeable message 
signs at strategic locations along PCH/SR-1 corridor in the City of Malibu. 

3/31/2021 

Metro Gold Line Foothill 
Extension Construction 

Au 
LA29212XY 

METRO RAIL GOLD LINE FOOTHILL EXTENSION - AZUSA TO CLAREMONT (LA County Line) 12 MILE, 5 
STATION LRT EXTENSION. SAFETEA-LU # 285 LEAD AGENCY WILL CHANGE TO METRO GOLD LINE. 

6/30/2025 
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MONTEBELLO LATP17M028 

The project consists of dedicated Class II bike lanes, sidewalk construction, ADA-compliant corner 
ramps, and pedestrian lighting and traffic signal improvements along Montebello Boulevard to connect 
retail/employment centers with low/moderate income housing to increase active transportation-
related activities. 1.4 miles from Lincoln Ave to Paramount Blvd. 

3/16/2022 

MONTEREY PARK LAF9502 
Monterey Pass Road Complete Streets Bike Project is a 1.6 mile corridor providing multimodal 
transportation alternatives increasing ped, bike & transit use for the first last mile. 

12/31/2023 

NORWALK LA0G1342 Imperial Highway ITS Project, from San Gabriel River to Shoemaker Road: Traffic Signal Synchronization 312/31/20212023 

NORWALK LATP17S028 
Design and construct 12,000 LF of Class 2 bicycle lanes and improve 2,000 LF of sidewalk on Alondra 
Blvd. This is part of a long-range project identified in the Gateway Cities 2014 Strategic Transportation 
Plan to create over 14 miles of bike lanes along this corridor. 

6/1/2026 

PASADENA LATP17M021 

The City of Pasadena will install a 1.5-mile, two-way, protected cycle track (Class I) on Union Street from 
Hill Avenue to Arroyo Parkway, including necessary signal upgrades with Road diet from 3 to 2 lanes. 
Also installing bike boulevard (0.3 miles, Class III) along Holliston Avenue between Union St and 
Cordova St (no Road Diet.) 

12/31/2022 

PASADENA LAF3522 
Cordova Street Complete Streets Project. Convert the vehicular-oriented street to a complete street by 
removing 2 vehicular traffic lanes to accommodate bike and pedestrian facilities. City of Pasadena - Hill 
Street to Arroyo Parkway. 

7/30/2023 

PASADENA LAF3701 
Pasadena ARTS Enhanced Passenger Information. Enhancement of the Pasadena Area Rapid Transit 
System Vehicle Arrival Information System via telephone and 26-50 wayside signs.. 

12/31/2021COMPLETE 

PICO RIVERA LAF7502 
Regional Bikeway Project. The project will install a bicycle/pedestrian bridge, Class II bicycle lanes, a 
Class I shared- use path, traffic calming medians, sidewalks, curb ramps, signal modifications, and 
wayfinding signage, connecting to two regional Class I routes. 

6/30/2022 

POMONA LATP19S009 
Priority projects of the Pomona Active Transportation Plan, including 10.2 miles of bike lanes, 1.8 miles 
of traffic calming measures, and 14 intersections of bike/ped improvements. 

9/24/2024 

POMONA LAF9526 
Pomona ATP Phase 2 Bicycle Network for Community Assets: Nearly 9 miles of bikeways along 5 roads, 
improving access to community destinations and assets, enhancing access to the local and regional 
multi-modal transportation network. 

12/1/2026 

REDONDO BEACH LA0G1423 
Purchase and install a Real Time Passenger Information System on Beach Cities Transit fixed route 
buses. 

612/301/20222023 

REDONDO BEACH LAF3502 

Redondo Beach Bicycle Transportation Plan Implementation. Implement Class II and III bike facilities 
identified in the City of Redondo Beach's adopted Bicycle Transportation Plan. Approximately 2.1 
centerline miles of bike lanes and 15.8 centerline miles of bike routes throughout the City of Redondo 
Beach. 

6/30/2022 
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REDONDO BEACH LAF5301 

Grant Avenue Signal Improvements. This project is located in Redondo Beach in the South Bay 
subregion on Grant Av between Inglewood Av and Aviation Bl. The project will upgrade six existing 
traffic signals. The project involves synchronization, bike detection, signal replacement, video 
detection, adaptive signal coordination, wireless connection and integration into the Redondo Beach 
Traffic Management Center (TMC). 

6/30/2022 

REDONDO BEACH LAF7521 

BICYCLE TRANSPORTATION PLAN IMPLEMENTATION PHASE II: (1) Road diet with bidirectional Class 2 
bike lanes on Prospect Av (3.33mi) and on Catalina Av (1.63mi). (2) Installs bulbouts at stop-controlled 
intersections on Catalina. (3) Installs roundabout on North Harbor Dr at Yacht Club Wy and at Herondo 
St. (4) Installs high-visibility crosswalks at all-way controlled intersections and at crossings approaching 
the roundabout. 

12/31/2023 

REDONDO BEACH LA0D29 

CITY BUS TRANSFER STATION. Relocate existing transit terminal & construct new transit center w/12 
bus bays, pax waiting area & info center, & driver lounge. Property provides 339 public pkg spaces (plus 
2 for staff maint & security) & bicycle facilities. Location 1521 Kingsdale Ave, RB, CA 90278. Project also 
includes minor surface street improvements on Kingsdale Ave and 182nd : Kingsdale widening adds 
dedicated right turn lane and 182nd restriping removes bus layover and adds a bike lane. 

6/30/2022COMPLETE 

SAN FERNANDO LAF9313 
This project improves operation of 6 major arterials by synchronizing 35 intersections along 6 corridors, 
minor lane/signal modification & installation of 3 changeable message signs. 

3/31/2023 

SANTA CLARITA LA0G774 

Vista Canyon Ranch Transit Center - relocate the existing, temporary Via Princessa Metrolink Station to 
the Vista Canyon project site; includes Metrolink Station and Bus Transfer Station, a pedestrian 
overpass or undercrossing of the tracks and an adjacent parking structure with up to 750 parking 
spaces. 

6/30/20222024 

SANTA CLARITA LAF9118 
LYONS AV/DOCKWEILER DR EXTENSION (2 of 2): Construct Dockweiler Drive gap closure between 12th 
St. and existing terminus of Dockweiler Dr, just west of Valle Del Oro. Constructs 8-ft sidewalks and 
Class II bike lanes on both sides. 

12/31/2024 

SANTA CLARITA LAF9513 
Railroad Avenue Class I Bike Path: Project will add 1.45 miles of Class I bike path on Railroad Avenue 
and enhance connectivity to the Jan Heidt newhall Metrolink Station to the City's bicycle trail network 

6/30/2023 

SANTA MONICA LAF7320 

This project will enhance the existing Traffic Management System with the installation of video 
detection systems. The new equipment will facilitate detection of bicycles at intersections resulting in 
enhanced multi-modal signal timing. The detection of bicycles at intersections would optimize signal 
timing and create shorter call times for the transit corridors. New traffic signal poles may be required to 
install the video equipment. 

12/31/2021COMPLETE 

SIGNAL HILL LATP17S010 

The project will install approximately 2.0 lane miles of bike lanes (Class II) on Spring Street, repave 
roadway to minimize drainage to bike lanes/level surface, revised striping, signing, modified pedestrian 
walkways/ramps, signal pedestrian countdown heads, safety lighting, and install bio-retention 
stormwater quality devices. 

9/15/2026 
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SOUTH EL MONTE LAF5516 

Installation of Class II bike lanes on Santa Anita Ave from Klingerman St to end of City Limits south of 
Merced Ave (1.5 mi) and on Merced Ave from Fern Ave to Santa Anita Ave (1.3 mi) while Class III bike 
routes with shared-lane markings will be installed on Lerma Ave from Merced Ave to SW City Limits (0.3 
mi) and on Thienes Ave from Tyler Ave to SE City Limits (1 mi). The scope of work also includes 
installation of bike parking at the Civic Center and wayfinding/signage. 

612/310/20222023 

SOUTH GATE LA9918774 
Construct raised median included in the scope of work is Timing and Coordination and Intelligent 
Transportation System for existing three (3) traffic signals. 

12/31/2023 

SOUTH GATE LAF7309 

TWEEDY BOULEVARD SIGNAL SYNCHRONIZATION PROJECT : (1) Interconnects 18 traffic signals using 
fiber optic cable and wireless communications (2) synchronizes signal timing to improve traffic flow, 
and reduces delays along the 2.7-mile arterial. (3) Install a Closed Circuit Television Camera (CCTV) at 
the intersection of Long Beach Bl to support the Advance Transportation Management Systems (ATMS). 

4/30/2022 

SOUTH GATE LATP17S006 
Install a Class I bike path (750 ft), Class II bike lanes (2.65 miles), and Class III bike routes (1.61 miles) 
along with pedestrian improvements including sidewalk, curb extensions, ADA curb ramps, high 
visibility crosswalks, rectangular rapid flashing beacon, bus shelters, and bike racks. 

5/24/2026 

SOUTH PASADENA LAF5308 

South Pasadena's ATMS, Central TCS and FOIC for Fair Oaks Av. This project is located in South 
Pasadena on Fair Oaks Av between Columbia St and Huntington Dr. It will establish a fiber-optic 
backbone communication system connection between 12 signals on Fair Oaks Av and City Hall and 
install the ATMS/central management/control system at its City Hall Building. Funds are for design and 
construction costs. 

12/31/2021 

SOUTHERN CALIF 
REGIONAL RAIL 

AUTHORITY 
LA0G1596 

San Fernando Road Bike Path Phase III - Crossings Safety Improvement. The project is located along San 
Fernando Road between Branford Street in the City of Los Angeles to CP Hollywood in the City of 
Burbank and includes 4.2 mile of bike path and 5 at-grade crossings. 

12/31/2023 

SOUTHERN CALIF 
REGIONAL RAIL 

AUTHORITY 
LA0G1298 

Procurement of two (2) new locomotives to increase Metrolink service frequency and reduce 
headways. The locomotives will be EPA Tier-4 F-125 units that will improve emissions, reliability and 
performance relative to the F59 locomotives currently in service. 

12/31/2022COMPLETE 

TORRANCE LA0G358 South Bay Regional Intermodal Transit Center Project at 465 N. Crenshaw Blvd., Torrance, CA 90503. 6/30/2022COMPLETE 

TORRANCE LA0G1589 

Anza Ave from Del Amo Blvd to Sepulveda Blvd; asphalt pavement rehabilitation, repair damaged 
sidewalks and curb and gutter, traffic signal improvements to increase capacity and throughput (video 
detection, pedestrian actuation), installation of emergency vehicle preemption. $258k of Toll Credits 
being used to match STPL funds in CON for FY20/21. 

12/31/2022 

TORRANCE LA0G1280 
Purchase of seven (7) all electric buses for a new circulator service. Rubber-wheel trolley service will 
operate in Old Town area, as well as hotel and financial district on Hawthorne Blvd. Origin/terminus is 
at the Torrance Transit Park and Ride Regional Terminal (465 Crenshaw Blvd). 

12/31/2022 

VERNON LATP17M018 

The project will install one-way protected cycle tracks (Class II - 1.13 miles) with a raised curbed buffer 
on Pacific Boulevard between Santa Fe Avenue and Fruitland Avenue and install safety improvement at 
signalized and uncontrolled crosswalk locations along Pacific Boulevard and at the uncontrolled cross 
location at Santa Fe Avenue and 52nd Street. 

11/1/2022 
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WESTLAKE VILLAGE LA0G1682 

The project consists of a one (1) mile curvilinear pedestrian walkway extending along Lindero Canyon 
Rd from Agoura Road to Foxfield Drive, creating a safe corridor for pedestrians by eliminating the need 
to walk in the street, which has a 45mph speed limit and had a history of pedestrian/vehicular 
accidents. The project includes bioswales and infiltration elements, site lighting, seat walls, landscape 
improvements. 

12/31/2022 

WHITTIER LAF7519 

WHITTIER GREENWAY TRAIL EAST EXTENSION : This project is located in the City of Whittier. It will 
implement a two-mile Class I bike/pedestrian path on a City-controlled easement along the Union 
Pacific Railroad corridor from Mills Av to Leffingwell Rd, and it will also provide a trailhead east of Mills 
Av. The project promotes a regional bikeway corridor by extending the 4.5-mile Whittier Greenway 
Trail east at the City and LA County limits. $247 in Toll Credits added in FY 19 to match CMAQ 

12/31/20222023 

WHITTIER LAF5314 

Gateway Cities Forum Traffic Signal Corridors Project - improve traffic signal operations by upgrading 
each traffic signal to federal and state standards, providing additional vehicle detection to enable 
operation as a fully traffic-actuated signal, installing the appropriate components to enable each signal 
to be capable of time-based coordination and retiming signals to improve the overall progression of 
traffic.(approximately 17 signals included) 

6/30/2021 

WHITTIER LATP16S011 
Whittier Greenway Trail East Extension Gap Closure. Acquisition of final 0.5 mile and 
construction/completion of final 2.8 miles of the 7.3-mile Whittier Greenway Trail, a Class I bicycle and 
pedestrian trail along southern boundary of Whittier, connecting LA & Orange County. 

612/3031/20212023 
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ANAHEIM ORA151509 
West Street and Citron Street Sidewalk Gap Closure - Construction of sidewalk gap closures to create 
new 5-ft-wide sidewalk, curb and gutter, and drainage facilities along West and Citron Streets, as well as 
non-infrastructure activities. Toll Credit for ATP-MPO. 

2/1/2023 

ANAHEIM ORA152211 

Nohl Ranch Open Space Trail - project will consist of a 10-foot wide Class I bikeway and a 3 to 10-foot 
wide pedestrian trail (pending clearance), in compliance with Caltrans standards. The project alignment 
would be approximately 5,100 LF and connect Anaheim Hills Road to the signalized crossing on the east 
side of Avenido Bernardo North. Ancillary features of the project include lighting, lane markings, signs, 
bicycle parking and pedestrian amenities. 

6/30/2023 

LA HABRA ORA113011 
La Habra Union Pacific Railroad Bikeway. ENG for Union Pacific Railroad ROW between La Habra West 
City Limits and La Habra East City Limits. ROW for La Habra West City Limits to Beach Boulevard. Toll 
Credit Match for ATP-MPO - Split project with ORA190920 for ROW. 

7/1/2025 
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ORANGE COUNTY ORA170205 
HAZARD AVENUE BIKEWAY PROJECT between Goldenwest Street and Euclid Avenue. Construct 
approximately 4 miles of a Class IV (paved, on-road protected) Bikeway in the cities of Westminster and 
Garden Grove. 

12/1/2023 

ORANGE COUNTY ORA172202 
OC Loop El Cajon Bikeway Gap Closure (Segment H) - Install Class II, III & IV bikeway facilities within the 
City of Yorba Linda, Anaheim & unincorporated Orange County spanning 1.2 miles from Fairlynn Blvd to 
the terminus of the existing Santa Ana River Regional Riding & Hiking Trail and Bikeway. 

10/31/2026 

ORANGE COUNTY TRANS 
AUTHORITY (OCTA) 

ORA130099 Purchase (15) Expansion Paratransit Vans (OCTA) 12/31/2022 

ORANGE COUNTY TRANS 
AUTHORITY (OCTA) 

ORA171401 Six 40' Compressed Natural Gas Expansion Buses (Route 529) 9/30/2024 

ORANGE COUNTY TRANS 
AUTHORITY (OCTA) 

ORA080909 
OC STREETCAR BETWEEN SARTC AND A NEW TRANSIT CENTER IN GARDEN GROVE, NEAR THE 
INTERSECTION OF HARBOR BOULEVARD AND WESTMINSTER AVENUE. (Transit Development Credit 
Match for FHWA Transfer FY16/17 is $306k & TDC Match for FHWA Transfer FY18/19 is $2.822M) 

12/31/2022 

ORANGE COUNTY TRANS 
AUTHORITY (OCTA) 

ORA030605 
I-405 FROM SR-73 TO I-605. Add 1 MF lane in each direction and additional capital improvements (by 
2022), convert existing HOV to HOT. Add 1 additional HOT lane each direction. Combined with ORA045, 
ORA151, ORA100507, ORA120310, and ORA030605A. Signage from PM 7.6 to 24.2 

12/31/2026 

ORANGE COUNTY TRANS 
AUTHORITY (OCTA) 

ORA085004 

Anaheim Canyon Station project will add double track and another platform as well as extend the 
existing platform to be in conformance with the Metrolink standards for passenger platform length. 
(TDCs in FY18/19 $136 for DES, $29 for ROW and $2,532 for CON; 5307 FHWA Transfer: $43 in FY19/20 
from Orange Parking Structure savings already in FTA grant CA-2017-072) 

12/31/2022 

ORANGE COUNTY TRANS 
AUTHORITY (OCTA) 

ORA030612 
PLACENTIA TRANSIT STATION - E OF SR-57 AND MELROSE ST AND N OF CROWTHER AVE. CONSTRUCT 
NEW METROLINK STATION AND RAIL SIDING PPNO 9514 

12/31/2022 

ORANGE COUNTY TRANS 
AUTHORITY (OCTA) 

ORA190701 

Orange County Traffic Signal Synchronization Projects: El Toro Road, Magnolia Street and Brookhurst 
Street. El Toro Road (Bridger Road to Orange Street): 9 miles and includes 20 traffic signals. Magnolia 
Street (Banning Avenue to Commonwealth Avenue): The 16.2 miles and includes 50 traffic signals. 
Brookhurst Street (PCH to Commonwealth Avenue): The 16.5 miles and includes 58 traffic signals 

1/31/2022COMPLETE 

ORANGE COUNTY TRANS 
AUTHORITY (OCTA) 

ORA112702 

Rideshare Vanpool Program - Capital Lease Cost FY12/13 - FY20/21. This project includes subsidy, 
marketing, database, ride guide and associated costs for the Rideshare/Vanpool program. Transit 
Development Credits: FY18/19 FTA 5307 Transfer @ $516, FY20/21 CMAQ @ $516 and FY21/22 CMAQ 
@ $516 

9/30/2024 

SANTA ANA ORA190901 

Freemont Elementary and Spurgeon Intermediate SRTS - Pedestrian/bicyclist traffic safety 
improvements for Fremont Elementary and Spurgeon Intermediate safe routes to school. Work includes 
bulbouts, curb ramps, 2,383 linear feet (lf) of new sidewalk, 10,824 lf of class 3 bikeways and a road diet 
with 5,280 lf of class 2 bikeways. State only funds. 

12/15/2024 

SANTA ANA ORA152212 
Bristol Street Protected Bicycle Lanes - Install 1.25 mile protected bike lane on Bristol Street from 
Edinger Avenue to 1st Street. 

6/30/2023 
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SANTA ANA ORA170802 
First Street Pedestrian Improvements - Widen existing sidewalks by three feet, narrow the vehicle lanes, 
construct ADA improvements on sidewalks and wheel chair ramps, provide high visibility marked 
crosswalks, and add a signal controlled pedestrian crossing along First Street, 1.1 mile corridor. 

12/14/2026 

SANTA ANA ORA152210 
Bristol Street - Edinger Avenue Class II Bike Lanes - Install a 1.25 mile Class II Bike Lane on Bristol Street 
from Sunflower Avenue to Central Avenue and install a .5 mile Class II Bike Lane on Edinger Avenue 
from Bristol Street to Flower Street. 

6/30/2023 

SANTA ANA ORA151502 
Santa Ana and Fifth Protected Bike Lane - Install median protected bike lanes on Santiago, Sixth, Brown, 
Garfield, French, Fifth and Santa Ana with all applicable signage, striping, and signal improvements. ATP 
State only funding. 

12/1/2026 

SANTA ANA ORA151503 
The Edinger Ave Protected Bike Lanes Project - Install bike lanes down the 1.7 mile corridor passing 
through residential homes, schools, parks, and small business shopping centers. The Project includes a 
Safe Routes to School program at 3 schools. ATP State-Only funded. 

12/1/2026 

SANTA ANA ORA190905 

Standard Avenue Class IV Protected Bike Lane and Class II Buffered Bike Lane from 3rd Street to Warner 
Avenue and Protected Intersection Project at McFadden in the City of Santa Ana. Project includes 9,900 
linear feet (lf) of road diets, 4,000 lf class II, 1,700 lf class III, and 5,900 lf class IV bikeways. ATP toll 
credits. 

12/15/2024 

SANTA ANA ORA190904 
McFadden Ave. Protected Bike Lane and Bicycle Blvd. Project - McFadden Ave. 15,050 linear feet of 
class IV protected bike lanes and road diets and 6,365 linear feet of class III Bicycle Blvd from Harbor 
Blvd to Grand Ave in the City of Santa Ana. ATP toll credits. 

12/15/2024 

TCA 10254 
SAN JOAQUIN HILLS TRANSPORTATION CORRIDOR (SJHTC - SR 73). 15 MI TOLL RD BETWEEN 1-5 IN SAN 
JUAN CAPISTRANO & RTE 73 IN IRVINE, CONSISTENT WITH SCAG/TCA MOU 4/5/01. EXISTING 3 M/F EA 
DIR. 1 ADDITIONAL M/F EA DIR, PLUS CLIMBING & AUX LANES BY 2022. 

Undergoing TCM 
Substitution 

TCA ORA051 
FOOTHILL TRANSPORTATION CORRIDOR-NORTH (FTC-N - SR 241). 12.7 MI TOLL ROAD BETWEEN OSO 
PKWY AND ETC, CONSISTENT WITH SCAG/TCA MOU 4/05/01. EXISTING 2 M/F IN EA DIR. 2 ADDITIONAL 
M/F, PLS CLIMBING & AUX LANES BY 2022. 

Undergoing TCM 
Substitution 

TCA ORA050 
EASTERN TRANSPORTATION CORRIDOR (ETC- SR 241/261/133) 26.4 MI TOLL ROAD CONNECTS SR 91 to 
I-5 via SR 261 and SR 133, CONSISTENT WITH SCAG/TCA MOU 4/05/01. EXISTING 2 M/F EA DIR. 2 
ADDITIONAL M/F IN EA DIR, PLUS CLIMBING AND AUX LANES BY 2022. 

Undergoing TCM 
Substitution 

VARIOUS AGENCIES ORA111207 241/91 EXPRESS LANES (HOT) CONNECTOR: NB SR-241 TO EB SR-91, WB SR-91 TO SB SR-241. 12/31/2035 

VARIOUS AGENCIES ORA100511 

SR-55 WIDENING BETWEEN I-405 AND I-5 - ADD 1 MF AND 1 HOV LANE EACH DIRECTION AND FIX 
CHOKEPOINTS FROM I-405 TO I-5; ADD 1 AUX LANE EA DIR BTWN SELECT ON/OFF RAMP AND NON-
CAPACITY OPERATIONAL IMPROVEMENTS THROUGH PROJECT LIMITS. Toll Credit for RSTP and CMAQ. 
(Including street traffic signal improvement at I-5/Newport Avenue onramp for mitigation. non-
capacity) 

4/30/2027 

VARIOUS AGENCIES ORA111801 
I-5 (Alicia Parkway to El Toro Road) Segment 3 - The project will add one general purpose lane on the I-5 
in each direction between Alicia Parkway and El Toro Road (approximately 1.7 miles), Extend the 2nd 
HOV lane in both directions and add auxiliary lanes where needed. 

9/30/2025 
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VARIOUS AGENCIES ORA111209 

LAGUNA NIGUEL TO SAN JUAN CAPISTRANO PASSING SIDING - ADD 1.8 MILES OF NEW RAILROAD 
TRACK ADJACENT TO THE EXISTING MAIN TRACK. (INCLUDES SLOPE STABILIZATION/RETAINING WALL) 
MP 193.9 - MP 195.7 (project will utilize TDC Match - 5307 FHWA Transfer: $438 in FY13/14; $2,125 in 
FY16/17. CMAQ: $264 in FY21/22. 5307 FHWA Transfer: $47 in FY19/20 from Orange Parking savings 
already in grant CA-2017-072)(PPNO 2107) 

2/28/2023 

VARIOUS AGENCIES ORA111210 
I-5 FROM SR 55 TO SR 57 - ADD 1 HOV LANE EACH DIRECTION (PPNO 2883A). Signage from PM 31.1 to 
37.7. (Utilize toll credit match) 

12/31/2021COMPLETE 
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LEAD AGENCY PROJECT ID PROJECT DESCRIPTION COMPLETION DATE 

CITY OF EASTVALE RIV210402 

In the City of Eastvale: Pedestrian Safety Improvement Project - Construction of sidewalk along Hall 
Avenue between Chandler Street and Walters (approximately 2,000 sf), Citrus Street between Scholar 
Way and Carrollton Place (1,420 ft) and handicap ramp at the intersection of Schleisman Road and 
Sumner Avenue. 

12/31/2021 

CITY OF JURUPA VALLEY RIV160504 

IN WESTERN RIVERSIDE COUNTY FOR THE CITY OF JURUPA VALLEY - SRTS PROJECT TO PROVIDE CURB, 
GUTTER, SIDEWALK, AND DIRT TRAILS ALONG MARTIN ST, 48TH ST, AND TROTH ST, INCLUDING LED 
CROSSWALK FLASHERS AT THE MARTIN/BELLEGRAVE INTERSECTION AND CURB BUMP OUTS AT THE 
MARTIN ST INTERSECTIONS. 

12/31/2024 

HEMET RIV181010 

IN CITY OF HEMET - HEMET VALLEY BIKEWAY CONX: INSTALL CLASS II (1,200 LF), III (10,500 LF) BIKE LNS, 
NEW S/W (4,000 LF) W/ ADA RAMPS, XING IMP., ON PALM BW ESPLANDE & JOHNSTN, WHITTIER BW 
PALM & GILBERT, JOHNSTN BW PALM & GILBERT, GILBERT BW WHITTIER & CHAMBERS, CHAMBERS BW 
GILBERT & STATE; BIKE STAGING W/ DETECTION, LOCKERS, REPAIR AREA; INCL OUTREACH. (ATP-3 AUG 
STATE) TC UTILIZ FOR FY19, FY20. 

9/1/2023 

RIVERSIDE COUNTY RIV181007 

IN WEST RIV CO IN UNINCORPORATED CABAZON : CABAZON SRTS SIDEWALK SAFETY IMPROVEMENTS: 
INSTALL 3,000 LF OF NEW S/W, CURB&GUTTER, PAVEMENT WIDENING, ADA CURB RAMPS, DRIVEWAY 
APPROACHES, SIGNS, MARKINGS ALONG THE EAST SIDE OF BROADWAY ST. (B/W CARMEN AVE & 400 FT. 
S/O MAIN ST) & ALONG THE S/S OF CARMEN AVE (B/W ALMOND ST & CABAZON ELEMENTARY) (ATP-3 
AUG-STATEWIDE) (STATE-ONLY FUNDS) 

12/31/2022 

RIVERSIDE COUNTY 
TRANS COMMISSION 

(RCTC) 
RIV200105 

In Western Riverside County - Continue the implementation of subsidies for eligible vanpools commuting 
to worksites in Western County. 

12/30/2030 
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RIVERSIDE COUNTY 
TRANS COMMISSION 

(RCTC) 
RIV160101 

IN WESTERN RIVERSIDE COUNTY ON SR-91/I-15: On I-15 - ADD TOLL EXPRESS LANE MEDIAN DIRECT 
CONNECT FROM SB15 TO WB91 & EB91 TO NB15, 1 TOLL EXPRESS LANE EACH DIRECTION FROM HIDDEN 
VALLEY TO SR91 DIRECT CONNECTOR. CONSTRUCT OPERATIONAL IMPROVEMENT BY EXTENDING THE 
EB91 EXPRESS LANE AND AUXILARY LANE ALONG SR91. CONSTRUCT ADDITIONAL SIGNAGE ALONG SR91 
AT PM R18.0 IN OR COUNTY. 

6/30/2023 

RIVERSIDE COUNTY 
TRANS COMMISSION 

(RCTC) 
RIV111207 

IN WESTERN RIVERSIDE COUNTY - CONTINUE THE IMPLEMENTATION OF PARK & RIDE FACILITIES 
THROUGH PROPERTY LEASES (VARIOUS LOCATIONS THROUGHOUT THE WESTERN COUNTY). 

12/30/2028 

RIVERSIDE COUNTY 
TRANS COMMISSION 

(RCTC) 
RIV151104 

FREEWAY SERVICE PATROL (FSP) – CONTINUED IMPLEMENTATION OF FSP ON SR-91 (ORANGE COUNTY 
LINE TO 60/91/215 INTERCHANGE), SR-60 (MILLKEN TO THEODORE), I-215 (SAN BERNARDINO COUNTY 
LINE TO MURRIETA HOT SPRINGS), I-15 (SR-60 TO SR-79/TEMECULA PARKWAY). 

12/31/2028 

RIVERSIDE TRANSIT 
AGENCY 

RIV180131 

IN WESTERN RIV CO IN THE CITY OF HEMET FOR RTA - CONSTRUCTION OF THE HEMET MOBILITY HUB ON 
2 ACRE PARCEL LOCATED EAST OF RAIL ROW, SOUTH OF EAST DATE STREET, W/O NORTH JUANITA ST, 
AND NORTH OF EAST DEVONSHIRE AVE TO INCLUDE: 10 BUS BAYS, 10 SHELTERS/CANOPIES, 20 PARKING 
SPACES, 1 TRAFFIC SIGNAL AT DEVONSHIRE & CARMALITA, 1 CONTROLLED INTERSECTION AT 
DEVONSHIRE AND JUANITA; STORAGE AND RESTROOM FACILITY. (FTA 5339: FY15 $1,626 (URBAN) ; FY16 
$317 AND FY17 $326 (SMALL URBAN). 

12/31/2030 

RIVERSIDE, CITY OF RIV181012 

IN WESTERN RIVERSIDE COUNTY IN THE CITY OF RIVERSIDE - LA SIERRA NEIGHBORHOOD SIDEWALK IMP: 
INSTALLATION OF 1.28 MILE OF ADA-COMPLIANT SIDEWALK ON CARMINE ST, RICHMOND ST, 
NORWOOD AVE. FROM COLLEGE AVENUE TO SIERRA VISTA AVE., ON DOVERWOOD DR. FROM BUTLER 
DR. TO LA SIERRA AVE., ON A PORTION OF BUTLER DR. AND ON COLLEGE AVE FROM DOVERWOOD DR. 
TO NORWOOD AVE. (ATP-3 AUG STATEWIDE, SOF) 

3/30/2023 

RIVERSIDE, CITY OF RIV140841 

IN WESTERN RIVERSIDE COUNTY FOR CITY OF RIVERSIDE-IOWA AVE & MLK BLVD BIKE IMPROVEMENTS: 
CONSTRUCT 0.8 MI 10 FT WIDE TWO DIR MULTI-USE PATH ON N.SIDE OF MLK BLVD B/W CANYON CREST 
DR & CHICAGO AVE & WIDENING IOWA AVE B/W MLK BLVD & EVERTON PL INCLUDES GRADING, 
ASPHALT PAVING, SIGNS, & RESTRIPING & INSTALL 6 FT CLASS II BIKE LNS FOR 0.8 MI WITH 2 FT BUFFERS 

12/31/2020 

RIVERSIDE, CITY OF RIV160404 

IN WESTERN RIVERSIDE COUNTY FOR THE CITY OF RIVERSIDE - CITYWIDE BIKE AND PEDESTRIAN 
IMPROVEMENTS INCLUDING: INSTALL OF 5.5 MI OF CLASS II BIKE LANES ON CENTRAL AVE; 2.4 MI OF 
CYCLE TRACKS ON WATKINS DR AND CANYON CREST; SHARROW PAVEMENT MARKINGS AROUND 
FAIRMOUNT PARK; 20 BIKE RACKS THROUGHOUT DOWNTOWN AREA; & HAWK SIGNALS AT 3 
UNCONTROLLED CROSSWALKS. 

12/31/2024 
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FONTANA 20131506 
IN FONTANA: SAN SEVAINE TRAIL (PHASE 1, SEG 2) North/South 1.25 mile long, 12 ft wide paved multi-
use trail from Banyan St. to the Pacific Electric Trail in Fontana 

612/3031/20222023 

OMNITRANS 20151301 

REDLANDS PASSENGER RAIL PROJECT (RPRP): NEW PASSENGER RAIL SERVICE FROM RIALTO / E ST IN 
SAN BERNARDINO TO REDLANDS. (SBCTA is sub recipient of FTA funds & is actual project Lead 
Agency)(TD Credits: 5307-TR FTA FUNDS FY19/20 $3,998) (THE PROJECT MANAGEMENT COST OF 
APPROX $20M IN LOCAL FUNDS IS NOT INCLUDED IN FTIP TOTAL COST.)(Includes locomotive purchase 
from study project 20151303) 

12/31/2021COMPLETE 

OMNITRANS 20150307 COUNTY-WIDE VANPOOL PROJECT (Ongoing)(TDC: FY16/17 CMAQ CON $460k) 6/30/2023 

SAN BERNARDINO 
COUNTY 

TRANSPORTATION 
AUTHORITY 

201186 
AT SR-210/BASE LINE IC: RECONSTRUCT/WIDEN BASE LINE BETWEEN CHURCH AVE AND BOULDER AVE 
FROM 4 TO 6 THROUGH LANES AND EXTEND LEFT TURN LANES, WIDEN RAMPS : WB EXIT 1 TO 3 LANES, 
WB AND EB ENTRANCES 1 TO 3 LANES INCLUDING HOV PREFERENTIAL LANES (EA 1C970) 

12/31/2022 

SAN BERNARDINO 
COUNTY 

TRANSPORTATION 
AUTHORITY 

20190702 
SBCTA Metrolink Station Accessibility Improvement Project - Phase II: Bicycle and pedestrian 
accessibility improvements near five Metrolink transit stations (Montclair, Upland, Rancho Cucamonga, 
Fontana, and San Bernardino). Toll Credit to match ATP 

5/21/2024 

SAN BERNARDINO 
COUNTY 

TRANSPORTATION 
AUTHORITY 

20159901 

I-15 Express Lanes (Contract 1): Construct 1 Exp. Lane in each direction between Cantu-Galleano Ranch 
Rd. and SR-60 and 2 Exp. Lanes in each direction between SR-60 and north of Foothill Blvd. Additional 
improvements to AUX LN widening, undercrossing, and reconstruction of ramps and lane transitions 
where needed. 

10/1/2026 

VARIOUS AGENCIES 20159902 

I-10 CORRIDOR EXPRESS LANE WIDENING (Contract 1): FROM SAN ANTONIO AVE TO I-10/I-15 IC; 
IMPLEMENT 2 EXPRESS LNS IN EACH DIRECTION FOR A TOTAL OF 4 GENERAL PURPOSE AND 2 EXPRESS 
LNS IN EACH DIRECTION AND AUX LANE WIDENING, UNDERCROSSINGS, OVERCROSSINGS, AND 
RECONSTRUCTION OF RAMPS AND LANE TRANSITIONS WHERE NEEDED. (Toll Credits to match STP, 
CMAQ) (Toll System Provider (TSP) split as 20159902a) 

10/1/2023 
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Attachment B: Reasonably Available Control Measure (RACM) Analysis - TCMs  
 

Section 108 (f) 1. Programs for Improved Public Transit 

Measure # Measure Title Description 
Has It Been 

Implemented 

Reasoned Justification for Not 

Implementing Measure 

Implementing 

Agency or 

Agencies 

1.1 Regional Express Bus Program Purchase of buses to operate regional express bus 

services. 

Yes   CTCs (MTA, 

OCTA), Transit 

Operators 

1.2 Transit access to airports Operation of transit to airport to serve air passengers.  Yes   Transit Operators, 

Burbank Glendale 

Pasadena Airport,  

CTCs (MTA, 

SCRRA) 

1.3 Accelerate Bus Retrofit Program Accelerate application of retrofit of diesel-powered 

buses to achieve earlier compliance with state 

regulations.   

Yes   CTCs (MTA, 

OCTA), Transit 

Operators 

1.4 Mass transit alternatives 

 

Major change to the scope and service levels. Yes   SCAG,  

CTCs 

1.5 Expansion of public transportation 

systems 

Expand and enhance existing public transit services.   Yes   CTCs 

1.6 Transit service improvements in 

combination with park-and-ride lots and 

parking Management  

Local jurisdictions and transit agency improve the 

public transit system and add new park-and-ride 

facilities and spaces on an as needed basis.   

Yes  CTCs (MTA, 

SCRRA) 
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Section 108 (f) 1. Programs for Improved Public Transit 

Measure # Measure Title Description 
Has It Been 

Implemented 

Reasoned Justification for Not 

Implementing Measure 

Implementing 

Agency or 

Agencies 

1.7 Free transit during special events Require free transit during selected special events to 

reduce event-related congestion and associated 

emission increases. 

No  
 

The Legislature significantly 

reduced authority of SOUTH COAST 

AQMD to implement indirect 

source control measures through 

revisions to the Health & Safety 

Code (HSC 40717.8). 

 

Transit agencies should decide 

individually whether this measure 

is economically feasible for them. 

 

Note that the Mobile Source Air 

Pollution Reduction Review 

Committee (MSRC) has been co-

funding free event center shuttle 

service projects. 

 

1.8 Require that government employees use 

transit for home to work trips, expand 

transit, and encourage large businesses 

to promote transit use 

Require all government employees use transit a 

specified number of times per week, or expand transit, 

and encourage business to promote transit use. 

Yes   CTCs 

1.9 Increase parking at transit centers or 

stops 

Encourage transit convenience by providing additional 

parking at transit centers. 

Yes   CTCs 

1.10 Expand regional transit connection ticket 

distribution 

Provides interchangeability of transit ticket. Yes 

 

  CTCs, Metrolink 

1.11 Bus Signal Priority Wireless bus signal priority system on bus fleets for 

increased operation efficiency and travel time savings. 

Yes  Transit Agencies  
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Section 108 (f) 1. Programs for Improved Public Transit 

Measure # Measure Title Description 
Has It Been 

Implemented 

Reasoned Justification for Not 

Implementing Measure 

Implementing 

Agency or 

Agencies 

1.12 Passenger rail improvements Installation of additional platforms, double tracks, 

concrete ties, bridges, signal relocation. 

Yes  Cities, Transit 

Agencies 

1.13 Alternative Fuel Buses Self-explanatory. Yes  Cities, Transit 

Agencies 

1.14 Intermodal Centers Improved transit connection of various travel modes Yes  Cities, Transit 

Agencies 

1.15 Maglev Construct regional low-speed magnetic levitation 

transit 

No Though considered in past SCAG 

transportation plans, Maglev has 

never been a committed TCM; in 

addition, the region is already 

being serviced by light rail; Not 

Cost-effective. 

 

1.16 High Speed Rail Construct high speed rail connecting large 

metropolitan centers in the state 

Yes  HSRA 

1.17 Public transit facility improvements and 

operating assistance 

Construct and/or improve bus and rail terminals, 

stations, and maintenance facilities 

Yes  CTCs, Transit 

Agencies 

1.18 Paratransit Service Self-explanatory Yes  CTCs, Cities, 

Transit Agencies 

1.19 Express Busways/Dedicated Bus Lanes Construct bus-only lanes Yes  CTCs 
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Section 108 (f) 2. Restriction of Certain Roads or Lanes to, or Construction of Such Roads or Lanes for Use By, Passenger Buses or High Occupancy Vehicles 

Measure # Measure Title Description 
Has It Been 

Implemented 

Reasoned Justification for Not 

Implementing Measure 

Implementing 

Agency or 

Agencies 

2.1 Update High Occupancy Vehicle (HOV) 

Lane Master Plan 

Analysis of increased enforcement, increasing 

occupancy requirements, conversion of existing HOV 

lanes to bus only lanes and/or designation of any new 

carpool lanes as bus-only lanes; utilization of freeway 

shoulders for peak-period express bus use; 

commercial vehicle buy-in to HOV lanes; and 

appropriateness of HOV lanes for corridors that have 

considered congestion pricing or value pricing. 

Yes   SCAG, Caltrans, 

CTCs 

2.2 Fixed lanes for buses and carpools on 

arterials  

Provide fixed lanes for buses and carpools on arterial 

streets where appropriate.   

Yes   CTCs  

(MTA, OCTA), LA 

City 

2.3 Expand number of freeway miles 

available, allow use by alternative fuel 

vehicles, changes to HOV lane 

requirements and hours 

Various measures evaluated in many ozone 

nonattainment areas.  Specifics vary according to 

freeway system, use patterns and local characteristics. 

Yes   CARB, Caltrans 

2.4 Express toll lanes/High Occupancy Toll 

(HOT) Lanes 

Self-explanatory. Yes  Caltrans, CTCs 
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Section 108 (f) 3. Employer-Based Transportation Management Plans, Including Incentives 

Measure # Measure Title Description 
Has It Been 

Implemented 

Reasoned Justification for Not 

Implementing Measure 

Implementing 

Agency or 

Agencies 

3.1* Commute solutions  The federal Commuter Choice Program provides for 

benefits that employers can offer to employees to 

commute to work by methods other than driving 

alone. 

Yes   Employer, 

SOUTH COAST 

AQMD 

3.2* Parking cash-out State law requires certain employers who provide 

subsidized parking for their employees to offer a cash 

allowance in lieu of a parking space. 

Yes   Employer, 

CARB 

3.3* Employer Rideshare Program Incentives Employer rideshare incentives and introduction of 

strategies designed to reduce single occupant vehicle 

trips. Implementation includes information systems 

and marketing. Examples include: employee 

awareness campaigns, Transportation Management 

Associations (TMA) membership, alternative work 

hours, and financial incentives. 

Yes   CTCs, Caltrans, 

Employer, 

SOUTH COAST 

AQMD 

3.4* Implement Parking Charge Incentive 

Program 

Evaluate feasibility of an incentive program for cities 

and employers that convert free public parking spaces 

to paid spaces.  Review existing parking polices as they 

relate to new development approvals.   

Yes   Cities, Counties, 

Employer 

 

 This measure relates to SOUTH COAST AQMD Rule 2202, On-Road Motor Vehicle Mitigation Options.  Administered by AQMD, Rule 2202 provides a menu of options for 

employers in choosing how they will comply. Individual employers implement the mitigation option(s) that they have chosen. Note: Rule 2202 is subject to change through the South 

Coast AQMD rule amendment process. 
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Section 108 (f) 3. Employer-Based Transportation Management Plans, Including Incentives 

Measure # Measure Title Description 
Has It Been 

Implemented 

Reasoned Justification for Not 

Implementing Measure 

Implementing 

Agency or 

Agencies 

3.5* 

 

Preferential parking for carpools and 

vanpools 

This measure encourages public and private employers 

to provide preferential parking spaces for carpools and 

vanpools to decrease the number of single occupant 

automobile work trips.  The preferential parking could 

include covered parking spaces or close-in spaces. 

Yes   Employer, 

SOUTH COAST 

AQMD 

3.6* Employee parking fees Encourage public and private employers to charge 

employees for parking.   

Yes   Employer, 

SOUTH COAST 

AQMD 

3.7 Merchant transportation incentives Implement “non-work” trip reduction ordinances 

requiring merchants to offer customers mode shift 

travel incentives such as free bus passes and requiring 

owners/managers/developers of large retail 

establishments to provide facilities for non-motorized 

modes. 

No Require state legislation.  

3.8* Purchase/lease/third-party vans for 

vanpool programs 

Provide a specified number of vans for use in 

employee commute travel. 

Yes   Employer, 

SOUTH COAST 

AQMD 

3.9* Encourage regulated  employers to 

subsidize the cost of transit for 

employees 

Provide outreach and possible financial incentives to 

encourage local employers to provide transit passes or 

subsidies to encourage less individual vehicle travel. 

Yes   Employer, 

SOUTH COAST 

AQMD 

 

 This measure relates to SOUTH COAST AQMD Rule 2202, On-Road Motor Vehicle Mitigation Options.  Administered by South Coast AQMD, Rule 2202 provides a menu of options 

for employers in choosing how they will comply. Individual employers implement the mitigation option(s) that they have chosen. Note: Rule 2202 is subject to change through the South 

Coast AQMD rule amendment process. 

 



Draft Final 2022 AQMP 

IV-C-56 

Section 108 (f) 3. Employer-Based Transportation Management Plans, Including Incentives 

Measure # Measure Title Description 
Has It Been 

Implemented 

Reasoned Justification for Not 

Implementing Measure 

Implementing 

Agency or 

Agencies 

3.10* Compressed work weeks Work 80 hours in 9 days, or 40 hours in 4 days, or 36 

hours in 3 days in lieu of working 40 hours in 5 days. 

Yes   Employer, 

SOUTH COAST 

AQMD 

3.11* Telecommuting Goal of specified percentage of employees 

telecommuting at least one day per week. 

Yes   Employer, 

SOUTH COAST 

AQMD 

3.12 Income Tax Credit to Telecommuters Provide tax relief to employees who participate in 

telecommuting programs. 

No Requires State legislation.  

3.13* Extend parking cash-out rule to more 

employers 

Self-explanatory No Requires State legislation.  

3.14 Bike to Work Day/Month Encourage biking to work during bike awareness 

month. Provide outreach activities, education on the 

bike-to-work option, and provide assistance in trying 

to bike to work.  

Yes  Employers, Cities, 

Counties, 

VCAPCD, CTCs 

 

 

 This measure relates to SOUTH COAST AQMD Rule 2202, On-Road Motor Vehicle Mitigation Options.  Administered by SOUTH COAST AQMD, Rule 2202 provides a menu of 

options for employers in choosing how they will comply. Individual employers implement the mitigation option(s) that they have chosen. Note: Rule 2202 is subject to change through 

the South Coast AQMD rule amendment process. 
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Section 108 (f) 4. Trip Reduction Ordinance 

In December 1995, Congress changed the Clean Air Act Amendments to make the Employee Commute Option program voluntary (no longer mandatory).  California State Law prohibits 

mandatory employer based trip reduction ordinance programs (SB437). (HSC 40717.9) To account for these restrictions, SOUTH COAST AQMD Rule 2202 provides employers with a menu of 

options to reduce mobile source emissions generated from employee commutes.  Rule 2202 complies with federal and state Clean Air Act requirements, HSC 40458, and HSC 182(d)(1)(B) of the 

federal Clean Air Act.  Nevertheless, some jurisdictions continue to implement Trip Reduction Ordinances.  For example, the City of Santa Monica requires new and existing non-residential 

development projects to adopt Emission Reduction Plans and pay transportation impact fees to reduce traffic congestion and improve air quality in the city. 

 

Section 108 (f) 5. Traffic Flow Improvement Programs That Achieve Emissions Reductions 

Measure # Measure Title Description 
Has It Been 

Implemented 

Reasoned Justification for Not 

Implementing Measure 

Implementing 

Agency or Agencies 

5.1 Develop Intelligent Transportation 

Systems 

The term “Intelligent Transportation Systems” includes 

a variety of technological applications intended to 

produce more efficient use of existing transportation 

corridors.  Includes measures like ramp-metering, and 

real-time transit information systems.    

Yes   CTCs, Caltrans, and 

Cities 

5.2 Coordinate traffic signal systems This measures implements and enhances synchronized 

traffic signal systems to promote steady traffic flow at 

moderate speeds.   

Yes   CTCs, Counties, and 

Cities 

5.3 Reduce traffic congestion at major 

intersections 

This measure implements a wide range of traffic control 

techniques designed to facilitate smooth, safe travel 

through intersections.  These techniques include 

signalization, turn lanes or median dividers.  The use of 

grade separations may also be appropriate for high 

volume or unusually configured intersections. 

Yes   CTCs, Counties, and 

Cities 
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Section 108 (f) 5. Traffic Flow Improvement Programs That Achieve Emissions Reductions 

Measure # Measure Title Description 
Has It Been 

Implemented 

Reasoned Justification for Not 

Implementing Measure 

Implementing 

Agency or Agencies 

5.4 Site-specific transportation control 

measures 

This measure could include geometric or traffic control 

improvements at specific congested intersections or at 

other substandard locations.  Another example might 

be programming left turn signals at certain intersections 

to lag, rather than lead, the green time for through 

traffic. 

Yes   CTCs, Counties, and 

Cities 

 5.5 Removal of on-street parking Require all commercial/industrial development to 

design and implement off-street parking. 

Yes   CTCs, Counties, 

and Cities 

5.6 Reversible lanes Implement reversible lanes on arterial streets to 

improve traffic flow where appropriate. 

Yes   CTCs, Counties, 

and Cities 

5.7 One-way streets Redesignate streets (or portions of in downtown 

areas) as one-way to improve traffic flow. 

Yes   CTCs, Counties, 

and Cities 

5.8 On-Street parking restrictions Restrict on-street parking where appropriate.   Yes   CTCs, Counties, 

and Cities 

5.9 Bus pullouts in curbs for passenger 

loading 

Provide bus pullouts in curbs, or queue jumper lanes 

for passenger loading and unloading.  

Yes   CTCs, Counties, 

and Cities 

5.10 Additional freeway service patrol Operation of additional lane miles of new roving tow 

truck patrols to clear incidents and reduce delay on 

freeways during peak periods. 

Yes   CTCs, CHP 

5.11 Fewer stop signs, remove unwarranted 

and "political" stop signs and signals 

Improve flow-through traffic by removing stop signs 

and signals.  Potential downside in safety issues. 

Yes   CTCs, Counties, 

and Cities 
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Section 108 (f) 5. Traffic Flow Improvement Programs That Achieve Emissions Reductions 

Measure # Measure Title Description 
Has It Been 

Implemented 

Reasoned Justification for Not 

Implementing Measure 

Implementing 

Agency or Agencies 

5.12 Ban left turns Banning all left turns would stop the creation of 

bottlenecks although slightly increase travel distances.  

No Left turns are not allowed in 

some heavy-traffic streets.  No 

clear demonstration of emission 

reduction benefits. 

 

5.13 Changeable lane assignments Increase number of one-way lanes in congested flow 

direction during peak traffic hours. 

Yes   Caltrans, CTCs, 

Counties, and 

Cities 

5.14 Adaptive traffic signals and signal timing Self-explanatory.  Yes   Counties, Counties, 

and Cites 

5.15 Freeway bottleneck improvements (add 

lanes, construct shoulders, etc.) 

Identify key freeway bottlenecks and take accelerated 

action to mitigate them. 

Yes   Caltrans, SCAG 

5.16 Minimize impact of construction on 

traveling public.  Have contractors pay 

when lanes are closed as an incentive to 

keep lanes open. 

Prohibit lane closures during peak hours, limit work to 

weekends and/or nights. 

Yes   Caltrans 

5.17 Internet provided road and route 

information 

Reduce travel on highly congested roadways by 

providing accessible information on congestion and 

travel. 

Yes   CTCs, Caltrans, 

Counties, Cities 

5.18 Regional route marking systems to 

encourage underutilized capacity 

Encourage travel on local roads and arterials by better 

route marking to show alternatives. 

Yes   Caltrans, Counties, 

Cities 

5.19 Congestion management field team to 

clear incidents 

Self-explanatory. Yes   CTCs, CHP 

5.20 Use dynamic message signs to 

direct/smooth speeds during incidents 

Self-explanatory. Yes   Caltrans 
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Section 108 (f) 5. Traffic Flow Improvement Programs That Achieve Emissions Reductions 

Measure # Measure Title Description 
Has It Been 

Implemented 

Reasoned Justification for Not 

Implementing Measure 

Implementing 

Agency or Agencies 

5.21 Get real-time traffic information to 

trucking centers and rental car agencies 

Reduce travel in congested areas by providing 

information directly to high volume travelers. 

Yes   CTCs, Caltrans 

5.22 55 mph speed limit during ozone season Self-explanatory No Reductions in freeway speeds are 

governed by California Vehicle 

Code 22354, which authorizes 

Caltrans to lower speeds after 

doing an engineering and traffic 

survey, which shows that the 

legislatively-set maximum speed 

of 65 mph, is more than is 

reasonable or safe.   

No consideration of emissions 

reductions is contemplated 

under this statute.  This measure 

is not feasible until the statute is 

changed. 

 

5.23 Require 40 mph speed limit on all 

facilities 

Depends on area’s emission factors. No The California Vehicle Code 

Sections 22357 and 22358 

mandates a methodology for 

setting speed limits for local 

areas.  This measure is not 

feasible until the statute is 

changed. 
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Section 108 (f) 5. Traffic Flow Improvement Programs That Achieve Emissions Reductions 

Measure # Measure Title Description 
Has It Been 

Implemented 

Reasoned Justification for Not 

Implementing Measure 

Implementing 

Agency or Agencies 

5.24 Require lower speeds during peak 

periods 

Self-explanatory. No The California Vehicle Code 

Sections 22357 and 22358 

mandates methodology for 

setting speed limits for local 

areas.  This measure is not 

feasible until the statute is 

changed. 

 

5.25 On-street parking restrictions Restrict on-street parking where appropriate.   Yes  State, Counties, 

and Cities 

5.26 Roundabouts at low traffic intersections Construct roundabouts and remove stop signs as 

appropriate 

Yes  Counties, Cities 

5.27 Eco-Driving educational program Education program to improve vehicle efficiency by 

improving driving habits 

No No clear demonstration of 

emission reduction benefits. 

 

 

Section 108 (f) 6. Fringe and Transportation Corridor Parking Facilities Serving Multiple Occupancy Vehicle Programs or Transit Service 

Measure # Measure Title Description 
Has It Been 

Implemented 

Reasoned Justification for Not 

Implementing Measure 

Implementing 

Agency or 

Agencies 

6.1 Park-and-ride lots Develop, design, and implement new park-and-ride 

facilities in locations where they are needed, 

particularly free parking near transit facilities.  

Yes   Caltrans, CTCs, 

Transit Operators, 

SCRRA 
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Section 108 (f) 6. Fringe and Transportation Corridor Parking Facilities Serving Multiple Occupancy Vehicle Programs or Transit Service 

Measure # Measure Title Description 
Has It Been 

Implemented 

Reasoned Justification for Not 

Implementing Measure 

Implementing 

Agency or 

Agencies 

6.2 Park-and-ride lots serving perimeter 

counties 

Specific to a locality. Yes   Caltrans, CTCs, 

Transit Operators, 

SCRRA 

 

Section 108 (f) 7. Programs to Limit or Restrict Vehicle Use in Downtown Areas or Other Areas of Emission Concentration Particularly During Periods of Peak Use 

Measure # Measure Title Description 
Has It Been 

Implemented 

Reasoned Justification for Not 

Implementing Measure 

Implementing 

Agency or Agencies 

7.1 Off-peak goods movement Restrict truck deliveries by time or place in order to 

minimize traffic congestion during peak periods.   

Yes  PierPass (A non-

profit organization 

of marine terminal 

operators at the 

Ports of Los 

Angeles and Long 

Beach) 

7.2 Truck restrictions during peak periods Restrict truck travel during peak periods in order to 

minimize traffic congestion. 

Yes  See Measure 7.1 

7.3 Involve school districts in encouraging 

walking/bicycling to school 

Decrease vehicle emissions associated with school 

trips by reducing these trips through education and 

out-reach programs. 

Yes   School Districts 
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Section 108 (f) 7. Programs to Limit or Restrict Vehicle Use in Downtown Areas or Other Areas of Emission Concentration Particularly During Periods of Peak Use 

Measure # Measure Title Description 
Has It Been 

Implemented 

Reasoned Justification for Not 

Implementing Measure 

Implementing 

Agency or Agencies 

7.4 Adjust school hours so they do not 

coincide with peak traffic periods and 

ozone seasons 

Measure to reduce travel during peak periods and 

ozone-contributing periods in the early morning. 

No School hours are dictated by 

many variables, including 

overcrowding and year-round 

schooling.  This measure is not 

feasible.   

 

7.5 Area-wide tax for parking Reduce driving by limiting parking through 

implementation of pricing measures. 

  

Yes   Counties, Cities  

7.6 Increase parking fees Reduce driving by limiting parking spaces through 

pricing measures.  

No Attorney General ruled South 

Coast AQMD lacks authority to 

implement this measure. 

 

7.7 Graduated pricing starting with highest in 

Central Business District (CBD) 

Increase parking charge in the CBD or other high 

volume areas in a city to discourage vehicle travel in 

these areas. 

Yes   Market Driven 

7.8 Purchase parking lots and convert into 

other land uses 

Limit parking by converting available parking to other 

land uses to discourage driving. 

Yes   Counties and Cities 
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Section 108 (f) 7. Programs to Limit or Restrict Vehicle Use in Downtown Areas or Other Areas of Emission Concentration Particularly During Periods of Peak Use 

Measure # Measure Title Description 
Has It Been 

Implemented 

Reasoned Justification for Not 

Implementing Measure 

Implementing 

Agency or Agencies 

7.9 Limit the number of parking spaces at 

commercial airlines to support mass 

transit 

Reduce airport travel by limits on parking at airports. No Regulatory agencies do not have 

the legal authority to make local 

land use decisions.  It is at the 

discretion of the regional or local 

airport authority to make local 

land use decisions pertaining to 

airports.  

 

Additionally, It is necessary to 

have significant mass transit 

available at airports before this 

measure can be implemented.  

 

7.10 No CBD vehicles unless LEV, alternative 

fuel, or electric 

Define high-use area and ticket any vehicles present 

unless they are low emitting, alternative fueled or 

electric. 

No The Legislature significantly 

reduced authority of the SOUTH 

COAST AQMD to implement 

indirect source control measures 

through revisions to the Health 

& Safety Code (40717.6, 

40717.8, and 40717.9). 

 

7.11 Auto restricted zones No vehicles allowed in certain areas where high 

emissions, congestion or contribution to ozone 

problems. 

Yes   Counties and Cities 

7.12 Incentives to increase density around 

transit centers 

Lower travel by increasing residential and commercial 

density in areas near transit. 

Yes   Counties and Cities 

7.13 Land use/air quality guidelines Guidelines for developments that contribute to 

achieving air quality goals. 

Yes   CARB, SOUTH 

COAST AQMD,SCAG 
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Section 108 (f) 7. Programs to Limit or Restrict Vehicle Use in Downtown Areas or Other Areas of Emission Concentration Particularly During Periods of Peak Use 

Measure # Measure Title Description 
Has It Been 

Implemented 

Reasoned Justification for Not 

Implementing Measure 

Implementing 

Agency or Agencies 

7.14 Cash incentives to foster jobs/housing 

balance 

Specific to locality – encouraged by California Clean Air 

Plan. 

No Has never been a committed 

TCM. No dedicated source of 

funding for this measure. 

 

7.15 Trip reduction oriented development Land use decisions that encourage trip reductions. Yes   Counties, Cities, 

CTCs 

7.16 Transit oriented development Land use decisions that encourage walkable 

communities and multi-modal transit systems. 

Yes   Counties, Cities, 

CTCs 

7.17 Sustainable development Land use decisions that create equitable standards of 

living to satisfy the basic needs of all peoples, all while 

taking the steps to avoid further environmental 

degradation.  

Yes   Counties, Cities, 

CTCs 

7.18 Smart Parking Detection System Utilize mobile communication devices to access the 

parking availability at multiple lots and provide real-

time inventory of parking spaces. 

Yes  Cities 

7.19 Programs to encourage goods 

movement by rail 

Self-explanatory Yes  CARB 

7.20 Divert Trucks from Nonattainment 

Areas 

Require pass-through trucks to choose routes away 

from the SCAG region 

No No authority to implement; Not 

feasible because whole South 

Coast region is nonattainment 

area under one or more 

NAAQS. 

 

7.21 Buy parking lots and convert to other 

land use 

Limit parking by converting available parking to other 

land uses to discourage driving 

Yes  Counties, Cities 
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Section 108 (f) 8. Programs For the Provision of All Forms of High-Occupancy, Shared-Ride Services 

Measure # Measure Title Description 
Has It Been 

Implemented 

Reasoned Justification for Not 

Implementing Measure 

Implementing 

Agency or 

Agencies 

8.1* Financial Incentives, Including Zero-Bus 

Fares 

Provide financial incentives or other benefits, such as 

free or subsidized bus passes and cash payments for 

not driving, in lieu of parking spaces for employees 

who do not drive to the workplace.   

Yes   SOUTH COAST 

AQMDSOUTH 

COAST AQMD, 

Employer 

8.2 Internet ride matching services Provide match-lists, route info, hours and contact 

information over the internet to assist individuals in 

joining or developing carpools. 

Yes   CTCs, Employer 

8.3*      

8.4* Credits and incentives for carpoolers Self-explanatory – form depends on locality. Yes   SOUTH COAST 

AQMD, Employer 

8.5* Employers provide vehicles to carpoolers 

for running errands or emergencies 

Having vehicles available for workday errands makes it 

easier to go to work without one. 

Yes   SOUTH COAST 

AQMD, Employer 

8.6 Subscription services Free van services to provide transportation for the 

elderly, handicapped or other individuals who have no 

access to transportation. 

Yes   County, CTCs, 

Employer 

8.7 School carpools Self-explanatory and voluntary. Yes  School Parents 

 

 This measure relates to SOUTH COAST AQMD Rule 2202, On-Road Motor Vehicle Mitigation Options.  Administered by South Coast AQMD, Rule 2202 provides a menu of options 

for employers in choosing how they will comply. Individual employers implement the mitigation option(s) that they have chosen. Note: Rule 2202 is subject to change through the South 

Coast AQMD rule amendment process. 
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Section 108 (f) 8. Programs For the Provision of All Forms of High-Occupancy, Shared-Ride Services 

Measure # Measure Title Description 
Has It Been 

Implemented 

Reasoned Justification for Not 

Implementing Measure 

Implementing 

Agency or 

Agencies 

8.8* Guaranteed ride home Self-explanatory. Yes  CTCs, SOUTH 

COAST AQMD,  

Employer 

8.9 Transit Voucher Program Transit vouchers for elderly and low income 

commuters. 

Yes  CTCs, Cities, 

Counties 

8.10 Rideshare and vanpool services Non-employer based rideshare and vanpool option 

near transit stations. 

Yes  CTCs, Transit 

Agencies, Cities 

and Counties 

 

Section 108 (f) 9. Programs to Limit Portions of Road Surfaces or Certain Sections of the Metropolitan Area to the Use of Non-Motorized Vehicles or Pedestrian Use, Both as to Time and Place 

Measure # Measure Title Description 
Has It Been 

Implemented 

Reasoned Justification for Not 

Implementing Measure 

Implementing 

Agency or 

Agencies 

9.1 Establish Auto-Free Zones and pedestrian 

malls  

Establish auto free zones and pedestrian malls where 

appropriate. 

Yes   Counties and Cities 

 

 This measure relates to SOUTH COAST AQMD Rule 2202, On-Road Motor Vehicle Mitigation Options.  Administered by SOUTH COAST AQMD, Rule 2202 provides a menu of 

options for employers in choosing how they will comply. Individual employers implement the mitigation option(s) that they have chosen. Note: Rule 2202 is subject to change through 

the South Coast AQMD rule amendment process. 
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Section 108 (f) 9. Programs to Limit Portions of Road Surfaces or Certain Sections of the Metropolitan Area to the Use of Non-Motorized Vehicles or Pedestrian Use, Both as to Time and Place 

Measure # Measure Title Description 
Has It Been 

Implemented 

Reasoned Justification for Not 

Implementing Measure 

Implementing 

Agency or 

Agencies 

9.2 Encouragement of pedestrian travel This measure involves encouraging the use of 

pedestrian travel as an alternative to automobile 

travel.  Pedestrian travel is quite feasible for short 

shopping, business, or school trips.  

Yes   CTCs, Counties, 

Cities, SCAG 

9.3 Bicycle/Pedestrian Program Fund high priority projects in countywide plans 

consistent with funding availability. 

Yes   CTCs, Counties, 

and Cities 

9.4 Close certain roads for use by non-

motorized traffic 

During special events, weekends, or certain times of 

the day, close some roads to all but non-motorized 

traffic. 

Yes   Counties, and 

Cities 

9.5 Encourage bicycle travel Promotion of bicycle travel to reduce automobile use 

and improve air quality.  Bikeway system planning, 

routes for inter-city bike trips to help bicyclists avoid 

other, less safe facilities.  Another area for potential 

actions is the development and distribution of 

educational materials, regarding bicycle use and 

safety. 

Yes   SCAG, CTCs, 

Counties, Cities, 

and Employer 

9.6 Free bicycles Provide free bikes in the manner of Boulder, CO.  

Simple utilitarian bikes that can be used throughout 

the metro area and dropped off at destination for use 

by anyone desiring use. 

No Bike share is being implemented 

in the South Coast region; free 

bikes are not cost-effective; 

Evidence suggests that bicycle 

theft is a problem in other 

programs and renders the 

measure technologically and 

economically infeasible. 
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Section 108 (f) 9. Programs to Limit Portions of Road Surfaces or Certain Sections of the Metropolitan Area to the Use of Non-Motorized Vehicles or Pedestrian Use, Both as to Time and Place 

Measure # Measure Title Description 
Has It Been 

Implemented 

Reasoned Justification for Not 

Implementing Measure 

Implementing 

Agency or 

Agencies 

9.7* Cash rebates for bikes  Provide financial incentives to purchase bicycles and 

thereby encourage use. 

Yes   Employer 

9.8 Close streets for special events for  bikes 

and pedestrians 

Self-explanatory. Yes   Counties and Cities 

9.9 Use condemned dirt roads for bike trails Self-explanatory. No Not applicable because there are 

no condemned dirt roads in the 

region. 

 

9.10 Safe Routes to School programs Encourage educational and encouragement programs 

with families and schools and support policies to 

improve pedestrian and bicycle safety. 

Yes  State, Counties, 

CTCs, and Cities 

 

 

 This measure relates to SOUTH COAST AQMD Rule 2202, On-Road Motor Vehicle Mitigation Options.  Administered by SOUTH COAST AQMD, Rule 2202 provides a menu of 

options for employers in choosing how they will comply. Individual employers implement the mitigation option(s) that they have chosen. Note: Rule 2202 is subject to change through 

the South Coast AQMD rule amendment process. 
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Section 108 (f) 10. Programs for Secure Bicycle Storage Facilities and Other Facilities, Including Bicycle Lanes, for the Convenience and Protection of Bicyclists, in Both Public and Private Areas 

Measure # Measure Title Description 
Has It Been 

Implemented 

Reasoned Justification for Not 

Implementing Measure 

Implementing 

Agency or Agencies 

10.1* Bike racks at work sites Self-explanatory. Yes  SOUTH COAST 

AQMD, Employer 

10.2 Bike racks on buses Bike racks would be placed on a to-be-determined 

number of buses to increase bicycle travel. 

Yes   CTCs, Transit 

Operators, SCRRA 

10.3 Regional bicycle parking  Bike Transit Centers  Yes   CTCs 

10.4 Develop bicycle travel facilities Encourages a variety of capital improvements to 

increase bicycle use.  Off-street bikeways where high-

speed roadways preclude safe bicycling.  Clearly mark 

travel facilities with signs and provide adequate 

maintenance. 

Yes   CTCs, Transit 

Operators, SCRRA 

10.5 Expedite bicycle projects from RTP/SCS Create bicycle and pedestrian master plan and build 

out at an accelerated rate to achieve benefits in 

advance of attainment deadline. 

Yes   SCAG, CTCs, 

Counties, Cities 

10.6 

 

Provide bike/pedestrian facilities safety 

patrols 

 Self-explanatory. Yes   Counties and Cities 

10.7 Inclusion of bicycle lanes on 

thoroughfare projects 

 Self-explanatory. Yes  State, CTCs, Counties, 

and Cities 

 

 This measure relates to SOUTH COAST AQMD Rule 2202, On-Road Motor Vehicle Mitigation Options.  Administered by SOUTH COAST AQMD, Rule 2202 provides a menu of 

options for employers in choosing how they will comply. Individual employers implement the mitigation option(s) that they have chosen. Note: Rule 2202 is subject to change through 

the South Coast AQMD rule amendment process. 
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Section 108 (f) 10. Programs for Secure Bicycle Storage Facilities and Other Facilities, Including Bicycle Lanes, for the Convenience and Protection of Bicyclists, in Both Public and Private Areas 

Measure # Measure Title Description 
Has It Been 

Implemented 

Reasoned Justification for Not 

Implementing Measure 

Implementing 

Agency or Agencies 

10.8 Bicycle lanes on arterial and frontage 

roads 

Self-explanatory. Yes  State, Counties, and 

Cities 

10.9 Bicycle route lighting Self-explanatory. Yes  State, Counties, Cities 

10.10 Complete Streets Install bicycle and pedestrian facilities, upgrade traffic 

control systems, urban design improvements, street 

lights and transit connections. 

Yes  Cities, Counties, 

CTCs, Transit 

Agencies 

10.11 Bike Share Provide bike-share and neighborhood electric vehicle 

transit services in downtown areas. 

Yes  Cities, Counties, 

Transit Agencies  

10.12 Bike Purchase Incentives Cash incentives to transit riders to purchase collapsible 

or electric bikes. 

Yes  Cities 

10.13 Longer Bike Racks on Buses Install or modify bike rack on transit buses to 

accommodate up to three bikes 

Yes  Transit Agencies 

10.14 Greenway Network Use riverbeds and other rights-of-way for bike and 

pedestrian paths to separate them from auto traffic 

Yes  Cities, Counties 

10.15 First Mile/Last Mile Program Variety of strategies to encourage active 

transportation including wayfinding, sidewalk 

improvements, pedestrian priority signalization, and 

bike/pedestrian facilities near transit. 

Yes  CTCs, Transit 

Agencies 
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Section 108 (f) 11. Programs to Control Extended Idling of Vehicles 

Measure # Measure Title Description 
Has It Been 

Implemented 

Reasoned Justification for Not 

Implementing Measure 

Implementing 

Agency or 

Agencies 

11.1 Limit excessive car dealership vehicle 

starts 

Require car dealers to limit the starting of vehicles for 

sale on their lot(s) to once every two weeks.  

Presently, a number of new and used car dealers start 

their vehicles daily to avoid battery failure and assure 

smooth start-ups for customer test drives. 

No This measure was investigated by the 

SOUTH COAST AQMD and it was 

determined that in contrast to colder 

climates where vehicles are started 

on a daily basis, vehicles in the South 

Coast started much less frequently. 

For this reason it was determined not 

to be technologically feasible.  No 

clear demonstration of emission 

reduction benefits. 

 

11.2 Encourage limitations on vehicle idling Encourage limitations to limit extended idling 

operations.  

Yes   CARB 

11.3 Turn off engines while stalled in traffic Public outreach or police-enforced program. No This measure raises safety and 

congestion concerns.   

 

No clear demonstration of emission 

reduction benefits. 

 

11.4 Outlaw idling in parking lots Self-explanatory and police-enforced program. No Enforcement of idle restrictions is a 

low priority for police relative to their 

other missions.  The cost 

effectiveness of this measure has not 

been demonstrated.  It is not 

economically feasible.  No clear 

demonstration of emission reduction 

benefits. 

 

11.5 Reduce idling at drive-throughs; ban 

drive-throughs 

Mandate no idling or do not allow drive-through 

windows during ozone season. 

No No clear demonstration of emission 

reduction benefits. 
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Section 108 (f) 11. Programs to Control Extended Idling of Vehicles 

Measure # Measure Title Description 
Has It Been 

Implemented 

Reasoned Justification for Not 

Implementing Measure 

Implementing 

Agency or 

Agencies 

11.6 Promote use of pony engines Use special battery engines to keep air conditioning 

and other truck systems working while truck not in 

use. 

Yes   CARB 

11.7 Idle restrictions at airport curbsides Self-explanatory and police-enforced. Yes  Airport 

Authority 

11.8 Truck Stop Electrification Provide electric charging stations for at truck stops to 

power heating/AC units and other on-board 

equipment. 

Yes  CARB 

11.9 Reduce idling at schools Self-explanatory 

 
Yes  CARB 

 

Section 108 (f) 12. Program to Reduce Motor Vehicle Emissions Consistent with Title II, Which Are Caused by Extreme Cold Start Conditions 

Not applicable.  The definition of an "extreme cold start" specifies temperatures below 20 degrees Fahrenheit. Not applicable in the South Coast - No extreme cold start conditions 
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Section 108 (f) 13. Employer-sponsored programs to permit flexible work schedules 

Measure # Measure Title Description 
Has It Been 

Implemented 

Reasoned Justification for Not 

Implementing Measure 

Implementing 

Agency or Agencies 

13.1* Alternative work schedules  Enables workers to choose their own working hours 

within certain constraints.  Flextime provides the 

opportunity for employees to use public transit, 

ridesharing, and other Nonmotorized transportation.  

A related strategy, staggered work hours, is designed 

to reduce congestion in the vicinity of the workplace.  

Alternative workweeks have been implemented 

extensively by large private and public employers.  

Yes   SOUTH COAST 

AQMD, Employer 

13.2* Modifications of work schedules Implement alternate work schedules that flex the 

scheduled shift time for employees.  Encourage the 

use of flexible or staggered work hours to promote off-

peak driving and accommodate the use of transit and 

carpooling.   

Yes   SOUTH COAST 

AQMD, Employer 

13.3* Telecommunications-

Telecommuting/Teleconferencing 

Encourage telecommuting and use of  

telecommuting/teleconferencing equipment in place 

of motor vehicle use where appropriate. Set-up 

satellite work centers closer to where employees live 

to reduce motor vehicle use where appropriate.  

Yes   SOUTH COAST 

AQMD, Employer 

 

 

 This measure relates to SOUTH COAST AQMD Rule 2202, On-Road Motor Vehicle Mitigation Options.  Administered by SOUTH COAST AQMD, Rule 2202 provides a menu of 

options for employers in choosing how they will comply. Individual employers implement the mitigation option(s) that they have chosen. Note: Rule 2202 is subject to change through 

the South Coast AQMD rule amendment process. 
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Section 108 (f) 14. Programs and Ordinances to facilitate Non-automotive travel, provision to and utilization of mass transit, and to generally reduce the need for single-occupant vehicle 

travel, as part of transportation planning and development efforts  

Measure # Measure Title Description 
Has It Been 

Implemented 

Reasoned Justification for Not 

Implementing Measure 

Implementing 

Agency or Agencies 

14.1 Areawide public awareness 

programs 

This measure focuses on conducting ongoing public awareness 

programs throughout the year to provide the public with 

information on air pollution and encourage changes in driving 

behavior and transportation mode use. 

Yes   SOUTH COAST 

AQMD 

14.2 Special event controls This measure would require new and existing 

owners/operators of the special event centers to reduce 

mobile source emissions generated by their events.  A list of 

optional strategies would be available that reduce mobile 

source emissions.   

Yes   Counties, Cities, 

Special Event 

Operators 

14.3 Land Use/development 

alternatives 

This measure includes encouraging land use patterns, which 

support public transit and other alternative modes of 

transportation.  In general, this measure would also encourage 

land use patterns designed to reduce travel distances between 

related land uses  

Yes   CARB, SCAG, SOUTH 

COAST AQMD, 

Counties, Cities 

14.4 Voluntary No-Drive Day 

Programs  

Conduct voluntary No-Drive Day Programs during the ozone 

season through media and employer based public awareness 

activities.    

Yes   CTCs 

14.5** New Development Air Quality 

Impact Evaluation 

Evaluate air quality impacts of new development and 

recommend or require mitigation for significant adverse 

impacts. 

Yes   SOUTH COAST 

AQMD, Counties, 

Cities, CEQA Lead 

Agencies 

 

 SOUTH COAST AQMD and SCAG recommend mitigation as commenting agencies on new development projects; cities and counties require mitigation under their discretionary 

authority as lead agency. 
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Section 108 (f) 14. Programs and Ordinances to facilitate Non-automotive travel, provision to and utilization of mass transit, and to generally reduce the need for single-occupant vehicle 

travel, as part of transportation planning and development efforts  

Measure # Measure Title Description 
Has It Been 

Implemented 

Reasoned Justification for Not 

Implementing Measure 

Implementing 

Agency or Agencies 

14.6 Transportation for Livable 

Communities (TLC)/Housing 

Incentive program 

Program provides planning grants, technical assistance, and 

capital grants to help cities and Nonprofit agencies define and 

implement transportation projects that support community 

plans including increased housing near transit. 

Yes   SCAG, State 

14.7 Incentives to increase density 

around transit centers 

Lower travel by increasing residential and commercial density 

in areas near transit. 

Yes   Counties, Cities, 

CTCs 

14.8 Incentives for cities with good 

development practices 

Provide financial or other incentives to local cities that practice 

air quality-sensitive development. 

Yes  CTCs, Counties, 

Cities 

14.9 Increase State gas tax  Self-explanatory. No Need State legislation. State gas 

tax has been increased by SB 1. 

 

14.10 Pay-As-You-Drive Insurance Self-explanatory. No Need State legislation. 

No clear demonstration of 

emission reduction benefits and 

does not advance attainment 

date. 

 

 

Section 108 (f) 15. Programs for new construction and major reconstructions of paths, tracks or areas solely for the use by pedestrian or other Non-motorized means of transportation when 

commercially feasible and in the public interest 

Measure # Measure Title Description 
Has It Been 

Implemented 

Reasoned Justification for Not 

Implementing Measure 

Implementing 

Agency or 

Agencies 
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Section 108 (f) 15. Programs for new construction and major reconstructions of paths, tracks or areas solely for the use by pedestrian or other Non-motorized means of transportation when 

commercially feasible and in the public interest 

15.113 Encourage Pedestrian Travel Promote public awareness and use of walking as an 

alternative to the motor vehicle.   

Yes   SOUTH COAST 

AQMD, SCAG, 

CTCs, Counties, 

Cities, Employer 

15.2 Pedestrian and bicycle overpasses where 

safety dictates 

Ongoing implementation as development occurs.   Yes  Counties, Cities 

 

Section 108 (f) 16. Program to encourage the voluntary removal from use and the marketplace of pre-1980 model year light duty vehicles and pre-1980 model light duty trucks 

Measure # Measure Title Description 
Has It Been 

Implemented 

Reasoned Justification for Not 

Implementing Measure 

Implementing 

Agency or Agencies 

16.1 Counties assess ten dollar license plate fee to 

fund repair/replacement program for high-

emitters 

Self-explanatory. Yes   CARB, BAR14 

16.2 Offer incentives for retirement and 

replacement of vehicles for participants 

meeting specific requirements 

Self-explanatory. Yes   CARB, SOUTH 

COAST AQMD15 

 

13 This measure relates to SOUTH COAST AQMD Rule 2202, On-Road Motor Vehicle Mitigation Options.  Administered by SOUTH COAST AQMD, Rule 2202 provides a menu of 

options for employers in choosing how they will comply. Individual employers implement the mitigation option(s) that they have chosen. Note: Rule 2202 is subject to change through 

the South Coast AQMD rule amendment process. 

 

14 Similar program administered with different funding source as part of smog check 

15 Voluntary car scrapping programs to generate credits. Note: South Coast AQMD rules are subject to change through an amendment process. 
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Section 108 (f) 16. Program to encourage the voluntary removal from use and the marketplace of pre-1980 model year light duty vehicles and pre-1980 model light duty trucks 

16.3 Demolish impounded vehicles that are high 

emitters 

Self-explanatory. No SOUTH COAST AQMD Rule 1610 

issues mobile source emission 

reduction credits in exchange for 

the scrapping of old, high emitting 

vehicles.   

 

16.4 Do whatever is necessary to allow cities to 

remove the engines of high emitting vehicles 

(pre-1980) that are abandoned and to be 

auctioned 

Self-explanatory. No  SOUTH COAST AQMD Rule 1610 

issues mobile source emission 

reduction credits in exchange for 

the scrapping of old, high emitting 

vehicles 

 

16.5 Accelerated retirement program Identify high-emitting vehicle age groups and 

develop a program to remove them from use. 

Yes   CARB, SOUTH 

COAST AQMD 

 

17. Other 

Measure # Measure Title Description 
Has It Been 

Implemented 

Reasoned Justification for Not 

Implementing Measure 

Implementing 

Agency or Agencies 

17.1 Truck-Only Lanes Self-explanatory. Yes   Caltrans, CTCs 

17.2 Promote business closures on high ozone 

days 

Non-employer-based strategy to require local 

business to close on bad air quality days, thereby 

reducing travel. 

No No authority to implement; not 

economically feasible 

 

17.3 Clean Fleet Vehicles for Government 

Employees 

Provide alternative fuel vehicles for government 

employees. 

Yes  CARB, SOUTH 

COAST AQMD, 

Counties, Cities 
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Introduction 
Air quality modeling to demonstrate future attainment of air quality standards is an integral part of the 

planning process to achieve clean air. Modeling provides the means to relate emission reductions from 

pollution sources to the resulting air quality improvements. The attainment demonstrations provided in 

this AQMP reflect updated emissions estimates, new technical information, enhanced air quality 

modeling techniques, updated attainment demonstration methodology, and the control strategies 

provided in Chapter 4. 

This  AQMP  aims  to  develop  a  control  strategy  and  corresponding  attainment  demonstration  that:  1) 

ensures  that  the  2015  8‐hour  ozone  National  Ambient  Air  Quality  Standard  (NAAQS)  is  met  by  the 

established deadline in the federal Clean Air Act (CAA) and 2) achieves an expeditious rate of progress 

towards attaining the air quality standard.  

The South Coast Air Basin  is classified as an “extreme” nonattainment area for the 2015 8‐hour ozone 

NAAQS  with  an  attainment  year  of  2037.  The  modeling  base  year  is  2018  and  was  used  to  derive 

meteorological inputs; it also served as an anchor year to project future emissions and was used in the 

attainment demonstration.   

Modeling Methodology 

Design Values  

U.S. EPA guidance recommends the use of multiple year averages of design values, where appropriate, to 

dampen the effects of single year anomalies to the air quality trend due to factors such as adverse or 

favorable meteorology or  radical  changes  in  the  local emissions profile. The Basin ozone design value 

trend is presented in Chapter 5 of the Draft Final 2022 AQMP, Figure 5‐1 and Chapter 2 of the Draft Final 

2022  AQMP,  Figure  2‐2.  Prior  to  2016,  both  the  1‐hour  and  8‐hour  design  values  had  been  steadily 

decreasing, but this progress slightly reversed in 2016 and an increase was observed through 2020. The 

base year design values were calculated based on 2015‐2019 measurements primarily to avoid abnormal 

emission changes due  to COVID‐19  in 2020. Chapter 2 of  the Draft  Final 2022 AQMP and Appendix 2 

discuss the emission changes that occurred in 2020 in addition to the effects of atypical meteorology and 

wildfires on poor air quality experienced that year.  

Model Selection 

The attainment demonstration was developed using the U.S. Environmental Protection Agency (U.S. EPA) 

Community Multiscale Air Quality (CMAQ) (version 5.2.1) modeling platform with Statewide Air Pollution 

Research Center (SAPRC) 07 chemistry, and the Weather Research and Forecasting Model (WRF) (version 

4.0.3) meteorological fields. Comprehensive descriptions of the CMAQ modeling system are provided by 
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U.S. EPA.1 Additional descriptions of the SAPRC07 chemistry module are provided are available online.2 

Documentation of the National Center for Atmospheric Research (NCAR) WRF model is available from the 

University Corporation for Atmospheric Research (UCAR).3    

Regional Modeling 

The CMAQ air quality modeling platform with SAPRC07 chemistry and WRF meteorology was employed 

as  the  primary  tool  used  to  demonstrate  future  year  attainment  of  the  ozone  standard.  Simulations 

focused on  the ozone  season  (May 1st  to September 30th). Predicted daily maximum values of 8‐hour 

ozone were calculated from the running 8‐hour average simulated concentrations.  

As in the 2016 AQMP, simulations were conducted using a Lambert Conformal grid projection where the 

western boundary of the domain is at 084 UTM, over 100 miles west of the ports of Los Angeles and Long 

Beach.  The  eastern  boundary  extends  beyond  the  Colorado  River,  while  the  northern  and  southern 

boundaries  of  the  domain  extend  to  the  southern  edge  of  the  San  Joaquin  Valley  and  the  Northern 

portions of Mexico (3543 UTM). The grid size is 4 x 4 kilometers with 30 vertical layers. Figure V‐1‐1 depicts 

the modeling domain which includes a grid of 156 cells from west to east and 102 cells from south to 

north.  

 
FIGURE V‐1‐1 

2022 AQMP Regional Modeling Domain 

 
1 http://www.epa.gov/scram001/ 
2 http://www.engr.ucr.edu/~carter/SAPRC/ 
3 http://www.wrf‐model.org/ 
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WRF  was  updated  to  the  most  recent  version  (version  4.0.3)  available  at  the  time  of  this  protocol 

preparation and was evaluated with a set of observation data. The WRF simulations were initialized from 

National Centers  for  Environmental Prediction  (NCEP) North American Regional  reanalysis  (NARR) Re‐

analysis data and run for 4‐day increments with the option for four‐dimensional data assimilation (FDDA). 

The atmospheric chemistry package used in the CMAQ simulations relied on SAPRC07 gas phase chemistry 

with version “c” toluene updates with the AERO6 aerosol mechanism, the Euler Backward Iterative solver, 

the  Yamo  horizontal  advection  scheme,  the  WRF  vertical  advection  scheme,  the  multiscale  CMAQ 

horizontal diffusion scheme, the ACM2 vertical diffusion scheme, in‐line photolysis calculations, and clean 

homogeneous initial values.  

Relative Response Factors and Future Year Design Values  

To bridge the gap between air quality model output evaluation and applicability to the health‐based air 

quality  standards, EPA guidance has proposed  the use of  relative  response  factors  (RRF).  South Coast 

AQMD developed a tool to calculate the RRF and did not rely on EPA’s MATS/SMAT software. The RRF is 

simply  a  ratio  of  future  year  predicted  air  quality with  the  control  strategy  fully  implemented  to  the 

simulated air quality in the base year (U.S. EPA, 2018). For 8‐hour ozone simulations, the top 10 days in 

the base‐year and the corresponding days in the future year are used to determine the RRF. Only days 

with predictions greater than or equal to 60 ppb were considered; the RRF is undefined at sites with less 

than 5 days that meet this criterion. The top 10 days were chosen without regard to potential exceptional 

events or wildfire impacts. Finally, the maximum modelled value in the 3x3 grid surrounding each station 

was compared to the value in the corresponding grid position in the future year.  

The future year design value is estimated by multiplying the non‐dimensional RRF to the measured base 

year  design  value.  Thus,  the  simulated  improvement  in  air  quality,  based  on multiple meteorological 

episodes, is translated to a simple metric that directly determines compliance of the standard. Equations 

V‐1 and V‐2 summarize the calculation. 

Equation V‐1. 

RRF  
Future Year Model Prediction
Base Year Model Prediction

 

Equation V‐2. 

Future Design Value RRF Base Design Value 

 

The modeling analyses described above use  the RRF method to project  future design values. A  future 

design value less than or equal to the standard constitutes attainment. The RRF approach aims to minimize 

the effects of biases  in  the model  simulations,  thus providing more accurate projections of  future air 

quality.  
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Weight of Evidence 

Modeling guidance strongly recommends the use of corroborating evidence to support the future year 

attainment demonstration. The weight of evidence demonstration includes an analysis of the observed 

weekend ozone effect in South Coast Air Basin (SCAB), which supports the NOx‐based control strategy. 

Modeling Results 
Air quality modeling simulations are conducted to quantify the air quality improvements resulting from 

the measures proposed in the AQMP, and to demonstrate that future ozone concentrations will meet 

the air quality standards.  Modeling results show that the measures proposed in this AQMP will be able 

to bring ozone concentrations down and that all areas in the Basin and the Coachella Valley will be in 

attainment of the 2015 8‐hour ozone standard by 2037.  

Additional modeling was conducted to demonstrate the model ability to reproduce observed trends and 

to provide evidence that the model is able to predict future air quality with confidence. These additional 

modeling tests include analysis of the impacts of meteorology and climate on air quality, the ability of 

the model to predict weekday and weekend variations in ozone concentrations, the contribution of 

background ozone levels and the model ability to reproduce the effects COVID on air quality in the 

Basin.      

Uncertainties Associated with the Technical Analysis 
As with any attainment plan, there are uncertainties associated with the technical analysis. Uncertainties 

are  inherent  to  many  of  the  inputs  used  in  the  emissions,  meteorological  and  air  quality  models. 

Uncertainty  in emission projections stem from the uncertainties associated with the demographic and 

socioeconomic  factors,  the  emission  factors  and  the  spatial  distribution  surrogates  used  in  the 

development of emissions inventories. Modeling tools also contribute to the uncertainty as all models can 

only be a  limited  representation of  the  real world. Also, uncertainty  in  the measurements add  to  the 

uncertainty when model  performance  is  assessed.  And  finally,  uncertainty  in  future  climate may  also 

impact  our  understanding  and  ability  to  determine  the  necessary  emission  controls  to  attain  the 

standards.  While  completely  eliminating  uncertainties  is  an  impossible  task,  there  are  a  number  of 

features  and  practices  built  into  the  air  quality  planning  process  that  manage  and  control  such 

uncertainties and preserve the integrity of an air quality management plan. These measures include the 

constant revision of modeling tools and the design of contingency measures that could be enacted in the 

event that the measures in the AQMP do not result in the projected air quality improvements.     



Chapter 1: Modeling Overview 

V‐1‐5 

 

Document Organization 
This  document  provides  the  federal  attainment  demonstration  for  ozone.  Chapter  2  provides  the 

modeling protocol which summarizes the key elements that have been revised relative to the 2016 AQMP 

modeling  protocol.  Chapter  3  provides  a  discussion  of  the  meteorological  modeling  including  a 

comprehensive model  performance  evaluation.  Chapter  4  provides  a  brief  summary  of  the modeling 

emissions, including characterization of the daily/diurnal emissions profiles and OGV emissions. Chapter 

5 discusses the 8‐hour ozone attainment demonstration for the 2037 attainment year. The ozone analysis 

includes  discussions  of  the  representativeness  of  the  2018  meteorological  year,  base‐year  modeling 

performance,  and projections of  future  year  concentrations  for baseline emissions. Also provided are 

updated isopleth analyses and a discussion of future year carrying capacities for the current and proposed 

ozone  standards. Weight  of  evidence  discussions  for  ozone  are  incorporated  in  Chapter  5.  Chapter  6 

discusses state ozone standards. Table V‐1‐2 lists the Attachments to this document.  

 

TABLE V‐1‐2 

ATTACHMENTS 

Number  Description 

Attachment‐1  WRF Model Performance Time Series  

Attachment‐2  CMAQ Model Performance Figures 

Attachment‐3  Emissions Reductions Summary for Future Control Scenarios 

Attachment‐4  8‐hour Ozone Isopleths for 2037 

Attachment‐5  Performance Evaluation of VOC Species 

Attachment‐6  CMAQ Vertical Profiles 

 

References 
U.S. EPA (2018) Modeling Guidance for Demonstrating Air Quality Goals for Ozone, PM2.5, and Regional 
Haze 
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Background 

One  of  the  basic  requirements  of  a  modeling  attainment  demonstration  is  the  development  of  a 

comprehensive modeling protocol that defines the scope of the regional modeling analyses. This includes 

the attainment demonstration methodology, meteorological and chemical transport platforms, gridded 

and  speciated  emission  inventories,  and  geographical  characteristics  of  the  modeling  domains.  The 

protocol also defines the methodology to assess model performance and the selection of the simulation 

periods.   The 2016 AQMP provided a comprehensive discussion of  the modeling protocol used for the 

development of the PM2.5 and ozone attainment demonstrations. The 2016 AQMP Modeling Protocol 

served as the prototype of the 2022 AQMP modeling protocol. This AQMP demonstrates attainment of 

the 2015 federal 8‐hour ozone standard with 2018 as the base year and 2037 as the attainment year. 

Future attainment years (See Table V‐2‐1) are identified based on nonattainment designation, pollutant 

standards, and geographical area. 

TABLE V‐2‐1 

UPCOMING ATTAINMENT YEARS FOR THE 2015 8‐HOUR OZONE NAAQS 

Attainment 

Year 
NAAQS  NAAQS level  Areas 

2018  Base Year  Modeling Base Year   

2026  2015 ozone  70 ppb  Ventura 

2032  2015 ozone  70 ppb  Coachella, W. Mojave Desert 

2037  2015 ozone  70 ppb  South Coast 

 

Attainment Demonstration 

8‐hour Ozone 

The  8‐hour  attainment  demonstration  was  performed  based  on  the  U.S.  EPA  guidance  document, 

“Modeling Guidance for Demonstrating Air Quality Goals for Ozone, PM2.5, and Regional Haze”, issued 

on November 29, 2018. The guidance requires that a maximum concentration be determined among 9 

grid cells around a monitoring station and that the specific grid location be preserved in the future year 

modeling scenario when calculating relative response factors (RRF). The RRF calculation is limited to the 

top  10 days  of  simulated  concentrations which  are  higher  than  60 ppb.  Focusing on  the  top  10  days 

produces future‐year design values that are more responsive to emission reductions.  
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Numerical Models 
Table V‐2‐2 provides a side‐by‐side comparison of the 2012, 2016 and the current 2022 AQMP modeling 

protocols. In general, changes have occurred in the following categories: emissions inventories, future‐

year  simulations,  the  level  of  the  non‐attainment  designation  and  the  attainment  demonstration 

methodology. As such, these changes are expected to occur with each subsequent modeling update. Table 

V‐2‐3 highlights the main differences in CMAQ setup since the 2016 AQMP. 
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TABLE V‐2‐2 

NUMERICAL MODELING PLATFORMS AND DOMAINS FOR 2022 AND PREVIOUS AQMPS 

  2012 AQMP  2016 AQMP  2022 AQMP 

Modeling Base Year 

2008 

Ozone: June – Aug 

PM: Annual 

2012 

Ozone: May – Sep 

PM: Annual 

2018 

Ozone: May ‐ Sep 

Chemical Transport Model 
CMAQ as primary tool 

CAMx as weight of evidence 

CMAQ  CMAQ 

Meteorological Model 
WRF version 3.3 with 

Updated Land Use 

WRF version 3.6 with 

Updated Land Use 

WRF version 4.0.3 

Unified Noah 

Emission: 

    On‐Road 

 

EMFAC 2011  

EMFAC‐LDV 

EMFAC‐HD 

EMFAC‐SG 

EMFAC 2014 

Single package 

EMFAC 2017 

Single package 

    Off‐Road  Category Specific Calculation   Category Specific Calculation  Category Specific Calculation 

Modeling Domain  624 km by 408 km  624 km by 408 km  624 km by 408 km 

Grid Resolution  4km by 4 km grid  4km by 4km grid  4km by 4km grid 

Vertical Layer 

18 layers with 14 layer below 2000 

m Above Ground Level (AGL) and 

50 hPa as top boundary 

18 layers with 14 layer below 2000 

m AGL and 50 hPa as top boundary 

30 layers with 14 layer below 2000 

m AGL and 50 hPa as top boundary 
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TABLE V‐2‐3 

CHEMICAL TRANSPORT MODELING PLATFORM FOR THE 2016 AND 2012 AQMPS 

Options  2016 AQMP  2022 AQMP 

Numerical Model  CMAQ version 5.0.2  CMAQ version 5.2.1 

Modeling Grid 
156 by 102 grids with 4 km grid 

distance  

Same 

Vertical Layers  18 layers  30 layers 

Gas Phase Chemical 

Mechanism 

SAPRC07 with version “c” 

toluene updates 

Same 

Aerosol Mechanism  AERO6  Same 

 

Chemical Solver 

Euler Backward Iterative solver 
(EBI) 

Same 

Horizontal Advection  Yamo  Same 

Vertical Advection  WRF  Same 

Horizontal Diffusion  Multiscale CMAQ scheme  Same 

Vertical Diffusion  ACM2  Same 

Photolysis  In‐line Calculation  Same 

Initial Values  Clean Homogeneous Condition  Same 

Boundary Values 
Model for OZone and Related 
chemical Tracers (MOZART) 

Nested modeling with 12km 
statewide CMAQ 

The Outer CMAQ domain used 
boundaries from the global 
model of Community 
Atmosphere Model with 
Chemistry (CAM‐chem)  

 

 

The Weather Research and Forecast (WRF) model remains the primary tool for meteorological modeling. 

WRF  was  updated  with  the  most  recent  version  (version  4.0.3)  available  at  the  time  of  protocol 

preparation and was evaluated with a set of observation data. Later WRF version 4.3 was conducted and 

evaluated to ensure the accuracy and reliability of meteorological predictions, while version 4.0.3 served 

as the primary WRF for this AQMP. WRF simulations were conducted with three nested domains with grid 

resolutions of 36, 12 and 4 km. The innermost domain spans 652 km by 460 km in the east–west and 
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north–south  directions,  respectively,  which  includes  the  greater  Los  Angeles  area,  its  surrounding 

mountains,  and  ocean  waters  off  the  coast  of  the  Basin  (Figure  V‐2‐1).  A  Lambert  conformal  map 

projection was used with reference latitudes of 30° and 60° N and the center of the modeling domain 

positioned at 37° N and 120° 30’ W. Details on the WRF model configuration are provided in Chapter 3. 

 

 

 
FIGURE V‐2‐1 

THE RELATIVE LOCATIONS OF THE INNER MOST WRF DOMAIN COMPARED TO THE CMAQ 

DOMAIN. THE BOUNDARY OF SOUTH COAST AQMD JURISDICTION BOUNDARY AND AIR 

MONITORING LOCATIONS ARE OVERLAID BY A THICK SOLID LINE AND BLACK DOTS, 

RESPECTIVELY.  

 

Emissions Processing 
Emissions inventories are often developed on an annual basis for large geographic areas and a process 

must  be  developed  to  allocate  the  emissions  to  a  time‐dependent  grid  for  use  in  chemical  transport 

modeling. Traditionally, emissions were allocated to the modeling grid using generic or average activity 

patterns  and  profiles.  These  approaches  did  not  sufficiently  reflect  the  real‐world  characteristics  of 

emissions  sources.  Shortcomings  of  previous  emissions  allocation  methods  included  an  inability  to 

account  for  traffic  flows  responding  to  changes  in  weather,  vessels  transiting  outside  of  well‐known 

shipping lanes, or aircraft following airport‐specific  landing and takeoff trajectories. For these reasons, 
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new  approaches were  developed  to  spatially  and  temporally  allocate  emissions  from on‐road mobile 

sources,  Ocean‐Going  Vessels  (OGV),  and  aircraft.  Each  method  used  information  from  sensor  or 

transponder‐based  datasets,  which  accurately  reflected  where  and  when  emissions  were  occurring. 

Further details on the updated allocation methods are presented in Chapter 4 of this appendix. 
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TABLE V‐2‐4 

SUMMARY OF EMISSION PROCESSING FOR 2016 AND 2022 AQMPS 

Options  2016 AQMP  2022 AQMP 

On‐Road Emissions 

EMFAC 2014 

o Emissions mode to get total 

amount of emissions in Tons 

per Day 

o Emissions rate to estimate 

grams per emissions of specific 

vehicle category, activity, etc. 

EMFAC 2017 

 

Temporal allocation using Caltrans 

real‐time Performance 

Measurement System (PeMS) traffic 

data for light and medium duty 

vehicles, and Weight in Motion 

(WIM) for heavy duty vehicles 

Temporal allocation using 

Caltrans real‐time PeMS single 

loop detector‐based traffic data 

for light, medium, and heavy‐duty 

vehicles 

Aircraft Emissions 
Treated as point sources with inline 

emissions calculation 
ACARS/GATE1 spatial allocation 

OGV Emissions 
Prescribed spatial allocation 

following major shipping channels 
AIS‐based2 spatial allocation 

Vehicle Miles Traveled 

2016 Regional Transportation 

Plan/Sustainable Communities 

Strategy (RTP/SCS) 

2020 Regional Transportation 

Plan/Sustainable Communities 

Strategy (RTP/SCS) 

Off‐Road Emissions  Category Specific Calculation  Same 

Mexico Emissions  CARB’s Mexican emissions profile  Same 

1 Aircraft Communication Addressing and Reporting System (ACARS)/Gridded Aircraft Trajectory 

Emissions (GATE) 

  2 Automated Identification System 
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TABLE V‐2‐5 

LIST OF EMISSIONS CATEGORIES WITH AND TEMPORAL PROFILE USED 

Day‐Specific Profile  Generic Profile 

 Wildfires1 

 Prescribed burns1 

 Biogenic and On‐Road motor 

vehicle emissions are adjusted 

using day/hour‐specific 

meteorological data. 

 Agricultural burning 

 Residential wood combustion  

 Facilities  

 Paved road dust 

 Unpaved road dust 

 Windblown dust 

 Livestock dust 

  1 Wildfires and prescribed burns were modeled using day‐specific profiles for the model performance 

evaluation only. For the attainment demonstration, wildfire emissions were excluded, and prescribed 

burns were modeled using a generic profile. 

V‐2‐Biogenic Emissions 
Daily biogenic VOC emissions were calculated using the Model of Emissions of Gases and Aerosols from 

Nature version 3.0  (MEGAN3.0) using 2018 meteorology as  input. MEGAN was executed  in  its default 

configuration, except for the normalized Leaf Area Index (LAIv) input. LAIv was developed by the California 

Air Resources Board using 2018 data from the Moderate Resolution Imaging Spectroradiometer (MODIS) 

on the National Aeronautical Space Administration’s Terra and Aqua satellites. Because MODIS does not 

provide data in urban areas, LAIv in these areas was based on tree survey data from the US Forest Service. 

A detailed description of the biogenic inventory is provided in Chapter 4. 

Computational Resources 
The main computation platform employs high performance nodes. New servers, compiled to enhance 

computational capability, were configured with Red‐Hat Enterprise Linux 7 and 64‐bit operating systems. 

Details of the computing resources are summarized in Table V‐2‐6. 
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 TABLE V‐2‐6 

DETAILS OF COMPUTATIONAL RESOURCES USED IN THE 2012, 2016 AND 2022 AQMPS. 

 

 

 

References 
US EPA (2018) Modeling Guidance for Demonstrating Air Quality Goals for Ozone, PM2.5, and Regional 
Haze 

 

2012 AQMP

HP DL380
G7, 64 bit

3.3 GHz, 2x6 cores

HP DL560 G8
Total 140 processors

2016 AQMP

HP DL560 G8, 
64 bit

4x8 cores

HP DL560 G8, 
Total 320 processors

HP DL560 G8
Total 64 processors

2022 AQMP

HP DL380 G10, 
64 bit 

2x16 cores

HPE DL380 G10
Total 320 processors 

HP DL560 G8, 

Total 256 processors
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Overview 
This chapter provides a description of the meteorological modeling that serves as the foundation of the 

2022 AQMP modeling  analysis. As  for  the 2016 AQMP,  the Weather Research and  Forecasting  (WRF) 

model was used to generate meteorological fields for further modeling analysis. The model offers a variety 

of  user  options  to  cover  atmospheric  boundary  layer  parameterizations,  turbulent  diffusion,  cumulus 

parameterizations,  land  surface‐atmosphere  interactions,  which  can  be  customized  to  specific 

geographical and climatological situations. South Coast AQMD staff performed extensive sensitivity tests 

and  developments  to  improve WRF  performance  for  the  South  Coast  Air  Basin,  where  prediction  of 

complex meteorological structures associated with air quality episodes is particularly challenging due to 

the region’s unique geography and climate.  This chapter describes the numerical configuration, sensitivity 

tests on key parameterizations, input database, and initial and boundary values used in the Draft Final 

2022 AQMP modeling analysis. 

Comparison of 2018 observed meteorology to 2010‐2019 

averages 
Meteorological data from airport weather stations across the Basin and the Coachella Valley were used 

to assess differences between regional weather patterns observed in 2018 and average conditions from 

2010‐2019. The 15 weather stations used for this analysis were Los Angeles International Airport (LAX), 

Santa Monica Municipal Airport (SMO), Hawthorne Municipal Airport (HHR), Long Beach Airport (LGB), 

John Wayne Airport (SNA), Fullerton Municipal Airport (FUL), Chino Airport (CNO), Ontario International 

Airport (ONT), Riverside Municipal Airport (RAL), March Air Reserve Base (RIV), Palm Springs International 

Airport (PSP), Burbank Bob Hope Airport (BUR) and Van Nuys Airport (VNY). The location of the stations 

is  shown  in  Figure  V‐3‐1.  Comparisons  of  2018  and  2010‐2019  annual  average  temperature,  relative 

humidity, and wind speed at each station are shown in Figures V‐3‐2 through V‐3‐4. On an annual basis, 

only the stations with > 90% valid data were used for the analysis. Torrance Municipal Airport (TOA) and 

San Gabriel Valley Airport (EMT) stations were not included due to insufficient valid data. 
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FIGURE V‐3‐1  

15 WEATHER STATIONS DISPLAYED A TOPOGRAPHIC MAP 

As shown in Figure V‐3‐2, all stations recorded slightly higher temperatures during 2018 compared to 10‐

year average levels. The largest departures from 2010‐2019 average temperatures were observed at the 

CNO and PSP stations, where average annual temperatures in 2018 were approximately 1.18 and 0.86°C 

warmer  than  10‐year  averages,  respectively.  The minimum  difference  between  2018  and  2010‐2019 

average  temperatures was observed at  the BUR  station, with  a marginal  difference between  the  two 

datasets (0.09°C).  

As shown in Figure V‐3‐3, annual average relative humidity (RH) in 2018 was generally close to 10‐year 

average  RH.  The  largest  annual  average  RH difference was  observed  at  the  BUR  station, where  2018 

average RH was 4.84% higher than the 10‐year average; the minimum difference was recorded at the FUL 

station, where 2018 average RH was 0.12% higher than the 2010‐2019 average. The highest and lowest 

average relative humidity were recorded at the LAX and PSP stations, respectively, in both the 2018 and 

2010‐2019 datasets.  

Average annual wind speeds were higher  in 2018 at most stations  (11 of 13) compared to 2010‐2019 

averages (see Figure V‐3‐4). The largest difference in average wind speed was observed at the ONT station, 

where wind speed was 0.30 m/s above average.  
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FIGURE V‐3‐2  

ANNUAL AVERAGE TEMPERATURE AT EACH STATION IN 2018 AND THE 10‐YEAR (2010‐2019) 

AVERAGES 

 

FIGURE V‐3‐3 

ANNUAL AVERAGE RELATIVE HUMIDITY AT EACH STATION IN 2018 AND THE 10‐YEAR (2010‐2019) 

AVERAGES 
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FIGURE V‐3‐4 

ANNUAL AVERAGE WIND SPEED AT EACH STATION IN 2018 AND THE 10‐YEAR (2010‐2019) AVERAGES 

Modeling Configuration 
The WRF model is one of the most widely used meteorological models for both operational forecasting 

and research applications. WRF has been applied to a wide range of phenomena across geographic scales 

from tens of meters to thousands of kilometers, such as regional climate, monsoons, baroclinic waves, 

mesoscale fronts, hurricanes, deep convection, land‐sea breezes, mountain‐valley circulations, large eddy 

simulations, and fire events. The model  is supported by the National Center for Atmospheric Research 

(NCAR) and actively developed by a worldwide user community. The WRF system contains two dynamical 

solvers, referred to as the ARW (Advanced Research WRF) core and the NMM (Nonhydrostatic Mesoscale 

Model) core. The ARW configuration was used for the 2022 AQMP modeling analysis. The ARW is primarily 

developed and maintained by the NCAR Mesoscale and Microscale Meteorology Laboratory.  

The WRF model is a fully compressible and nonhydrostatic model (with a run‐time hydrostatic option). 

For vertical coordinate, the model uses either a terrain‐following (TF) or hybrid vertical coordinate (HVC). 

The grid staggering  is  the Arakawa C‐grid.  It uses a  time‐split small step for acoustic and gravity‐wave 

modes. The dynamics  conserve  scalar  variables. The WRF  is designed  to be a  flexible,  state‐of‐the‐art 

atmospheric simulation system that is portable and efficient on parallel computing platforms.  

The WRF simulation domain designed for the 2022 AQMP study encompasses the greater Los Angeles and 

suburban areas, its surrounding mountains, and ocean off the coast of the Basin, as shown in Figure V‐3‐

5. WRF simulations were conducted with three nested domains at grid resolutions of 36 km, 12 km, and 

4 km. The innermost domain has 163 by 115 grid points, which span 652km by 460km in east‐west and 

north‐south directions, respectively. Figure V‐3‐5 also shows the relative locations and sizes of the three 

nested grids. The innermost domain presented in Figure V‐3‐5, excluding three boundary columns and 

rows,  served  as  the  CMAQ  (Community  Multiscale  Air  Quality  Modeling  System)  chemical  transport 

modeling domain.  
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The WRF simulation employed 30 layers vertically with the lowest computational layer at approximately 

20 m above ground level (agl) and the top layer at 50 hPa. Four‐Dimensional Data Assimilation (FDDA) was 

conducted using grid analysis data enhanced with available surface and vertical sounding data. Sea surface 

temperatures (SST) are a critical control on the land‐sea breeze and up‐slope/down‐slope flow. SST data 

from the Global Data Assimilation Experiment (GODAE) were used to update the WRF modeling every 6 

hours to better represent the sea surface temperature. The Yon‐Sei University (YSU) scheme (Hong and 

Pan,  1996)  was  used  to  model  the  planetary  boundary  layer  (PBL).  The  WRF  simulation  with  this 

configuration is referred as the “base” simulation. The flowchart (Figure V‐3‐6) of WRF simulation shows 

the  meteorology  input  data,  processing  steps,  observation  nudging,  and  one‐way  nesting  for  high 

resolution inner domain.  

After careful testing of different WRF physics options, the longwave radiation scheme of Rapid Radiative 

Transfer Model (RRTM) (Mlawer et al., 1997), the shortwave radiation scheme of Dudhia (Dudhia, J. 1989) 

and  WRF  Single‐Moment  3‐class  scheme  of  micro  physics  were  chosen  for  simulations.  Kain‐Fritsch 

cumulus schemes (Kain, J.S., 2004) were used in all three domains. The land surface model (LSM) scheme 

and the impacts of vertical resolution are evaluated in the next section.   

 

FIGURE V‐3‐5  

THREE NESTED MODELING DOMAINS EMPLOYED IN THE WRF SIMULATIONS 
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Table V‐3‐1 below provides a summary of the WRF configuration of the major options relevant 

for air quality modeling used  for  the 2022 AQMP  in comparison with  the 2016 AQMP. Major 

parameters used for the 2022 AQMP are similar to those used for the 2016 AQMP. Sensitivity 

simulations  were  performed  to  evaluate  land  surface  schemes  and  vertical  resolutions  of 

modeling configuration (Table V‐3‐2).  

 

TABLE V‐3‐1 

OVERVIEW OF WRF CONFIGURATION FOR 2022 AQMP IN COMPARISON WITH 2016 AQMP 

Component  2016 AQMP  2022 AQMP 

Numerical Platform  WRF v3.6.1  WRF v4.0.3 

Number of domains  3 nested domains  

Nested Domain setting  D01: 36 km (71 X 71)  D01: 36 km (83 X 83) 

D02: 12 km (133 X 133)  D02: 12 km (169 X 169) 

D03: 4 km (163 X 115) 

Number of vertical layers  30 layers, the lowest layer is at ~ 20 m agl. 

Simulation Length  4 days with 24‐hour spin‐up 

Initial and boundary values  NCEP NAM1 analysis  
(40 km X 40 km) 

NCEP NARR2
P Re‐analysis  

(32 km X 32 km) 

Sea Surface Temperature  GHRSST3 

Boundary layer scheme  YSU4 scheme 

Land Surface model  Thermal Diffusion scheme  Unified Noah 

Cumulus parameterization  Kain‐Fritsch for the outer three domains, explicit for the innermost 
domain 

Micro physics  Simple ice  WRF Single‐Moment 3‐class  

Radiation  Cloud radiation  RRTM scheme for longwave, 
Dudhia scheme for shortwave  

Four‐dimensional data analysis  Analysis nudging with NWS surface and upper air  
Measurements 

1NAM ‐ The North American Mesoscale Forecast System 
2NARR ‐ North American Regional Reanalysis  
3GHRSST ‐ The Group for High Resolution Sea Surface Temperature (33TUhttps://www.ghrsst.org/U33T) 
4YSU ‐ Yon‐Sei University  
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FIGURE V‐3‐6  

FLOWCHART OF WRF SIMULATION FOR 2022 AQMP 

 

 

   

GHR SST 

(The Group for High Resolution Sea Surface 
Temperature) Every 6 hour update

NARR Re-analysis

(32 km resolution)

FDDA analysis nudging

Meteorology data pre-
processing (metgrid.exe)

OBSGRID nudging for the 
outer domain (obsgrid.exe)

Meteorology Initial condition 
and boundary condition 

processing (real.exe)

WRF modeling (wrf.exe)

) Nested 3 domains simulations

D01: 36km

D02: 12km

D03: 4km
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TABLE V‐3‐2 

WRF SENSITIVITY SIMULATIONS 

#  Testing Categories 
 

1  Land Surface Model  Pleim‐Xiu land surface model (LSM) 

2  Urban Surface  Urban canopy model 

3  High Vertical Resolution  35 layers in total, added 5 more layers 
between 0.8 km – 3 km above ground level 

4  Horizontal Resolution  1km  1km simulation 

5  Version of WRF‐Chem  WRF v4.3 and WRF v4.0.3 
P  

Model Performance Evaluation: Surface Level 
The performance of the WRF simulations along with other sensitivity testing simulations are summarized 

in  Table  V‐3‐3  and  Table  V‐3‐4  for  the  winter  season  (January,  November  and  December  2018)  and 

summer season (June, July, and August of 2018), respectively. All the results shown in Table V‐3‐3 and V‐

3‐4 are averaged values for the 15 airport weather stations. Overall, WRF simulations for summer and 

winter seasons provided representative meteorological fields that well characterized observed conditions 

in 2018. These fields were used directly in the CMAQ joint particulate and ozone simulations.  

The performance of WRF simulations used as transport fields for CMAQ modeling is shown in Figure V‐3‐

7 through Figure V‐3‐15. The model performance was evaluated for each month at airport stations in the 

model domain for January through December 2018. For simplicity, only one summer month (July) and one 

winter month (January) are shown in Figure V‐3‐7 through Figure V‐3‐15.  

Three weather stations are carefully selected from near coastal areas (HHR, Hawthorne municipal Airport) 

through inland Orange County (FUL, Fullerton Municipal airport) to further east in San Bernardino County 

(CNO, Chino Airport) for surface level model performance evaluations. Diurnal variations of temperature, 

humidity and surface wind were well represented by the WRF simulations. Temperature and wind speed 

predictions were more accurate in the summer season than the winter months (Figure V‐3‐7 – Figure V‐

3‐12). The observed temperature gradient from the coastal station of HHR to the inland station of CNO 

was also well characterized by the WRF model. Median observed summer temperatures  in 2018 were 

296.6, 298.7, and 300.9 K at HHR, FUL and CNO, respectively. The WRF model showed similar median 

temperature  for  these stations. Temperature  is one of  the key factors  for atmospheric photochemical 

reactions, and high temperature is favorable for ozone formation. For the inland stations of CNO and FUL, 

the WRF simulations showed slight underestimation of daily high temperatures during July 2018. At the 

near  coast  station  of  HHR,  the  WRF  simulation  showed  better  performance  in  predicting  daily  high 

temperatures  in  the  summer.  During  the  winter,  daily  high  temperature  predictions  were  closer  to 

observed values towards the end of January 2018 at all stations. The model tended to overpredict the 

daily low temperatures throughout the month.  
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Both observational data and WRF simulations at all stations showed distinct diurnal variations  in wind 

speed during the summer, with a strong sea breeze in the early afternoon. Mostly, stronger wind speed 

indicates  less  accumulation  of  air  pollutants.  Daily  maximum wind  speeds  were  relatively  consistent 

throughout  July  2018, with much more  variability  observed  during  January  2018  (e.g.,  range  of  daily 

maximum wind speeds from ~2‐13 m/s during January at CNO from both measurements and simulations).  

The model performance in predicting the wind speed was significantly better for July 2018 compared to 

January 2018 at all stations; R values for model‐observation correlations were 0.84, 0.70, and 0.75 in July 

2018 and 0.62, 0.50, and 0.54 in January 2018 at CNO, FUL, and HHR stations, respectively. It is noticed 

that the model underestimated daily maximum wind speeds at the HHR station during July 2018.   

The WRF model predicted water vapor mixing ratio trends well at all stations, with model‐observation 

correlation coefficients of 0.79, 0.81, and 0.89 in January 2018 and 0.60, 0.63, and 0.51 in July 2018 at 

CNO, FUL, and HHR stations, respectively. The WRF run yielded water vapor mixing ratios comparable to 

observed values in July. Lower water vapor mixing ratios mostly are associated with potential high ozone 

days.  In  January,  the  simulations  showed  underestimation  for  the water  vapor mixing  ratios.  In  both 

January and July, a few episodes of abrupt shifts in humidity were not captured by the WRF simulation.  

TABLE V‐3‐3  

WRF PERFORMANCE STATISTICS FOR THE SEASONAL AVERAGE OF JANUARY, FEBRUARY AND 

DECEMBER 2018 AT 15 NWS STATIONS 

Base 
Pleim Xiu 

LSM 
High Vertical 
resolution 

2m Temperature Mean OBS (K)  287.7  287.7  287.7 

2m Temperature Mean SIM (K)  288.0  288.0  287.0 

2m Temperature Bias (K)  0.3  0.3  ‐0.7 

2m Temperature Gross Error (K)  2.0  2.0  1.9 

2m Temperature RMSE (K)  2.7  2.7  2.6 

Water vapor mixing ratio Mean OBS (kg/kg)  5.5  5.5  5.5 

Water vapor mixing ratio Mean SIM (kg/kg)  4.6  4.6  5.0 

Water vapor mixing ratio Bias (kg/kg)  ‐0.9  ‐0.9  ‐0.5 

Water vapor mixing ratio Gross Error (kg/kg)  1.4  1.4  1.3 

Water vapor mixing ratio RMSE (kg/kg)  1.9  1.9  1.8 

Wind Speed Mean OBS (m/s)  1.9  1.9  1.9 

Wind Speed Mean PRD (m/s)  2.2  2.1  2.0 

Wind Speed Bias (m/s)  0.3  0.3  0.1 

Wind Speed Gross Error (m/s)  1.5  1.5  1.4 

Wind Speed RMSE (m/s)  1.9  1.9  1.8 
P  
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TABLE V‐3‐4 

WRF PERFORMANCE STATISTICS FOR THE SEASONAL AVERAGE OF JUNE, JULY AND AUGUST 2018 AT 

15 NWS STATIONS 

  Base 
Pleim‐Xiu 

LSM 
High Vertical 
Resolution 

2m Temperature Mean OBS (K)  297.2  297.2  297.2 

2m Temperature Mean SIM (K)  297.4  297.4  297.6 

2m Temperature Bias (K)  0.2  0.2  0.4 

2m Temperature Gross Error (K)  1.6  1.6  1.4 

2m Temperature RMSE (K)  2.1  2.1  1.9 

Water vapor mixing ratio Mean OBS (kg/kg)  10.7  10.7  10.7 

Water vapor mixing ratio Mean SIM (kg/kg)  10.9  10.9  11.2 

Water vapor mixing ratio Bias (kg/kg)  0.2  0.2  0.6 

Water vapor mixing ratio Gross Error (kg/kg)  1.4  1.4  1.4 

Water vapor mixing ratio RMSE (kg/kg)  2.4  2.4  2.4 

Wind Speed Mean OBS (m/s)  2.7  2.7  2.7 

Wind Speed Mean PRD (m/s)  2.5  2.5  2.5 

Wind Speed Bias (m/s)  ‐0.2  ‐0.2  ‐0.2 

Wind Speed Gross Error (m/s)  1.2  1.2  1.1 

Wind Speed RMSE (m/s)  1.5  1.5  1.4 
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FIGURE V‐3‐7 

TIME SERIES OF HOURLY TEMPERATURE FROM MEASUREMENT AND WRF SIMULATIONS AT CHINO 

(CNO) STATION FOR JANUARY 2018 AND JULY 2018 
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FIGURE V‐3‐8 

TIME SERIES OF HOURLY TEMPERATURE FROM MEASUREMENTS AND WRF SIMULATIONS AT 

FULLERTON (FUL) STATION FOR JANUARY 2018 AND JULY 2018 
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FIGURE V‐3‐9 

TIME SERIES OF HOURLY TEMPERATURE FROM MEASUREMENTS AND WRF SIMULATIONS AT 

HAWTHORNE (HHR) STATION FOR JANUARY 2018 AND JULY 2018 
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FIGURE V‐3‐10 

TIME SERIES OF HOURLY WIND SPEED FROM MEASUREMENTS AND WRF SIMULATIONS AT CHINO 

(CNO) STATION FOR JANUARY 2018 AND JULY 2018 
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FIGURE V‐3‐11 

TIME SERIES OF HOURLY WIND SPEED FROM MEASUREMENTS AND WRF SIMULATIONS AT 

FULLERTON (FUL) STATION FOR JANUARY 2018 AND JULY 2018 



Draft Final 2022 AQMP Appendix V: Modeling 

 
 

V‐3‐16 

    

       

FIGURE V‐3‐12 

TIME SERIES OF HOURLY WIND SPEED FROM MEASUREMENTS AND WRF SIMULATIONS AT 

HAWTHORNE (HHR) STATION FOR JANUARY 2018 AND JULY 2018 
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FIGURE V‐3‐13 

TIME SERIES OF HOURLY WATER VAPOR MIXING RATIO FROM MEASUREMENTS AND WRF 

SIMULATIONS AT CHINO (CNO) STATION FOR JANUARY 2018 AND JULY 2018 

 

 

 



Draft Final 2022 AQMP Appendix V: Modeling 

 
 

V‐3‐18 

 

 

FIGURE V‐3‐14 

TIME SERIES OF HOURLY WATER VAPOR MIXING RATIO FROM MEASUREMENTS AND WRF 

SIMULATIONS AT FULLERTON (FUL) STATION FOR JANUARY 2018 AND JULY 2018 
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FIGURE V‐3‐15 

TIME SERIES OF HOURLY WATER VAPOR MIXING RATIO FROM MEASUREMENTS AND WRF 

SIMULATIONS AT HAWTHORNE (HHR) STATION FOR JANUARY 2018 AND JULY 2018 

Model Performance Evaluation: Wind RoseDiurnal 

Variations 
 

Comparisons of simulated and measured monthly average diurnal temperature and water vapor mixing 

ratio  variations  at  the  Fullerton  (FUL)  station  are  shown  in  Figure V‐3‐16 and  Figure V‐3‐17.  Seasonal 

differences between summer and winter, as represented by July and January, respectively, and diurnal 
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patterns were well reproduced in the WRF simulation. For example, daily temperatures in both observed 

and simulated diurnal profiles peaked around 14:00 local time during summer (~298 K) and winter (~292 

K). Water vapor mixing ratios did not exhibit distinct diurnal variation  in either observed or simulated 

data.  

 

FIGURE V‐3‐16 

MEASURED VS. SIMULATED COMPOSITE DIURNAL TEMPERATURE VARIATION AT FULLERTON (FUL) 

STATION FOR JULY 2018 AND JANUARY 2018 
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FIGURE V‐3‐17 

WATER VAPOR MIXING RATIO AT FULLERTON (FUL) STATION FROM MEASUREMENTS AND WRF 

SIMULATIONS FOR JULY 2018 AND JANUARY 2018 

Model Performance Evaluation:  – Wind Rose 

The measured and WRF simulated wind rose at each station for 1‐year period of January – December 2018 

are shown in Figure V‐3‐18 – Figure V‐3‐22. Consistent with the sections above, HHR (near coastal areas), 

FUL  (inland Orange County) and CNO  (further east  in San Bernardino  countyCounty) a are presented. 

Another  two  stations:  BUR  (inland  Los  Angeles  County)  and  ONT  (San  Bernardino  countyCounty)  are 

included as well  to  evaluate  the model  performance  in  further downwind areas.  In  general,  the WRF 

simulations reproduce the dominant wind direction as the measurement at each station. For example, 

model and observations both show that westerly and south‐westerly directions are the prevailing wind 

directions for the stations of CNO, FUL, HHR and ONT. The westerly or southwesterly flow is key to high 

ozone near the foothills. The wind direction is mostly from the southeast at the BUR station, as presented 

in both observations  and  simulations.  For  the wind  speed,  among  the  five  stations,  the  FUL  and BUR 
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stations have calm winds, mostly under 6 m/s, while other stations showed stronger wind between 6 ‐ 8 

m/s. In general, the WRF simulation underestimates the observed wind speed at HHR and ONT stations. 

Overall, WRF simulates surface wind speed and direction reasonably well as shown in the wind roses. 

 

FIGURE V‐3‐18 

WIND ROSE FROM MEASUREMENT AND WRF SIMULATION AT CHINO (CNO) STATION IN 2018 

 

FIGURE V‐3‐19 

WIND ROSE FROM MEASUREMENT AND WRF SIMULATION AT FULLERTON (FUL) STATION IN 2018 
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FIGURE V‐3‐20 

WIND ROSE FROM MEASUREMENT AND WRF SIMULATION AT HAWTHORNE (HHR) STATION IN 2018 

 

FIGURE V‐3‐21 

WIND ROSE FROM MEASUREMENT AND WRF SIMULATION AT BURBANK (BUR) STATION IN 2018 
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FIGURE V‐3‐22 

WIND ROSE FROM MEASUREMENT AND WRF SIMULATION AT ONTARIO (ONT) STATION IN 2018 

Model Performance: Planetary Boundary Layer Height  
Time series of hourly PBLH from ceilometer measurements and WRF simulations at ONT and IRV during 

July 2018 are shown in Figure V‐3‐23. Simulated PBLHs generally showed good agreement with ceilometer 

derived PBLHs except for very high reported PBLH values (> 2 km). These very high PBLH measurements 

may have been measurements artifacts caused by cloud interference in ceilometer profiles. Time series 

of average PBLH diurnal variation from measurements and WRF simulations for the summer season (June‐

August 2018) at ONT and IRV are shown in Figure V‐3‐24. The diurnal cycle in PBL height was well captured 

by  the  simulations.  For example,  at ONT, both measured and  simulated PBLHs were  lowest  (~200 m) 

during early morning, increased to maximum values of ~800m at midday due to stronger convection and 

vertical mixing,  and  then  slowly  decayed  to  lower  heights  during  the  late  afternoon  and  early  night. 
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Usually,  the days with  lower PBL height will  lead to  lower ventilation of air pollutions, and higher PBL 

height will help with dispersion of surface pollutions.  

 

 

FIGURE V‐3‐23 

TIME SERIES OF HOURLY PBLH FROM CEILOMETER MEASUREMENTS AND WRF SIMULATIONS FOR 

JULY 2018 AT ONTARIO (ONT) STATION AND AT IRVINE (IRV) STATION 
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FIGURE V‐3‐24 

TIME SERIES OF SEASONAL COMPOSED PBLH DIURNAL VARIATION FROM CEILOMETER 

MEASUREMENT AND WRF SIMULATIONS FOR SUMMER SEASON (JUNE‐AUGUST 2018) AT ONTARIO 

(ONT) STATION AND IRVINE (IRV) STATION 

Sensitivity Tests 
Five sets of WRF sensitivity simulations were conducted, including 1) WRF simulation with Pleim‐Xiu land 

surface scheme (Sim_PX), 2) WRF simulation with Urban canopy model, 3) WRF simulation with 35 vertical 

layers (Sim_35layers), 4) WRF simulation with 1km x 1km (Sim_1km) horizontal resolution, and 5) WRF 

v4.3.  Comparing  these  sets  of  simulations,  statistical  results  for  temperature,  water  vapor  and  wind 

predictions were similar for both winter and summer seasons. Simulations with the Pleim‐Xiu land surface 

scheme and urban canopy model showed slightly better performance for daily maximum temperature 

compared to other WRF simulations, while other WRF simulations had slightly better performance for 

wind  speed.  The  sensitivity  of WRF  simulations  to  land  surface  features  and  numerical  land  surface 

schemes  reflect  the  importance  of  land  surface  processes.  Results  of  higher  horizontal  and  vertical 

resolution WRF  simulations  were  generally  consistent  with  the WRF  base  simulation with  occasional 
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marginal outperformance or underperformance. For future fine‐scale emission inventories (e.g., 1 km or 

higher resolution), this evaluation of the WRF 1 km simulation provides a reliable framework for higher 

resolution meteorology simulations.  

The performance of the WRF v4.0.3 and WRF v4.3 simulations for August 2018 are summarized in Table 

V‐3‐5. All  results shown  in Table V‐3‐5 are averaged values across the 15 airport stations. Overall,  the 

results from WRF v4.0.3 and WRF v4.3 were very similar. Both WRF simulations provided representative 

meteorological  fields  that  well  characterized  observed  values  in  August  2018.  Three  stations  were 

selected  for  surface  level model  performance  evaluation:  LAX,  FUL,  and  CNO.  They  represent  coastal 

climate, inland orange county, which frequently affected by transport from the ocean and inland climate, 

respectively. The observed temperature gradient from the near coastal station of LAX to the inland station 

of CNO was well captured by the two sets of WRF modeling. Monthly mean temperatures for August 2018 

in WRF v4.0.3 and WRF v4.3 simulations were within 0.1 K at all  three stations. The  two sets of WRF 

simulations  also  generated  similar  hourly wind  speeds  at  each  station. Modeled monthly mean wind 

speeds  at  LAX  (2.3 m  s‐1)  and  CNO  (4.1 m  s‐1)  were  the  same  across  the  two  simulations,  while  the 

difference between modeled monthly wind speeds at FUL was 0.1 m s‐1. Both WRF models predicted water 

vapor mixing ratio trends fairly well at all stations. The two simulations also yielded similar water vapor 

mixing ratio magnitudes for August 2018, with differences between simulated mean water vapor mixing 

ratios of 0.2, 0, and 0.1 kg/kg at CNO, FUL, and LAX stations, respectively. In all, the performance of WRF 

v4.0.3  is  very  similar  to  WRF  v4.3  and  WRF  v4.0.3  was  used  as  the  primary  model  to  generate 

meteorological fields for this AQMP. 

TABLE V‐3‐5 

WRF PERFORMANCE STATISTICS FOR THE MONTHLY AVERAGE OF AUGUST 2018 AT 15 NWS STATIONS 

  WRF v4.0.3  WRF v4.3 

2m Temperature Mean OBS (K)  296.4  296.4 

2m Temperature Mean SIM (K)  298.4  298.5 

2m Temperature Bias (K)  2  2.1 

2m Temperature Gross Error (K)  2.8  2.8 

2m Temperature RMSE (K)  3.8  3.8 

Water vapor mixing ratio Mean OBS (kg/kg)  13.1  13.1 

Water vapor mixing ratio Mean SIM (kg/kg)  11.8  11.8 

Water vapor mixing ratio Bias (kg/kg)  ‐1.2  ‐1.3 

Water vapor mixing ratio Gross Error (kg/kg)  1.8  1.9 

Water vapor mixing ratio RMSE (kg/kg)  2.5  2.6 

Wind Speed Mean OBS (m/s)  2.2  2.2 

Wind Speed Mean PRD (m/s)  2.4  2.4 

Wind Speed Bias (m/s)  0.3  0.2 

Wind Speed Gross Error (m/s)  1.1  1.1 

Wind Speed RMSE (m/s)  1.3  1.3 
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FIGURE V‐3‐25 

TIME SERIES OF HOURLY TEMPERATURE FROM MEASUREMENTS AND WRF SIMULATIONS (V4.0.3 VS. 

V4.3) AT CHINO (CNO) STATION FOR AUGUST 2018 

    

FIGURE V‐3‐26 

TIME SERIES OF HOURLY TEMPERATURE FROM MEASUREMENTS AND WRF SIMULATIONS (V4.0.3 VS. 

V4.3) AT FULLERTON (FUL) STATION FOR AUGUST 2018 
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FIGURE V‐3‐27 

TIME SERIES OF HOURLY TEMPERATURE FROM MEASUREMENTS AND WRF SIMULATIONS (V4.0.3 VS. 

V4.3) AT LOS ANGELES INTERNATIONAL AIRPORT (LAX) STATION FOR AUGUST 2018 

   

FIGURE V‐3‐28 

TIME SERIES OF HOURLY WIND SPEED FROM MEASUREMENTS AND WRF SIMULATIONS (V4.0.3 VS. 

V4.3) AT CHINO (CNO) STATION FOR AUGUST 2018 
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FIGURE V‐3‐29 

TIME SERIES OF HOURLY WIND SPEED FROM MEASUREMENTS AND WRF SIMULATIONS (V4.0.3 VS. 

V4.3) AT FULLERTON (FUL) STATION FOR AUGUST 2018 

  

   

FIGURE V‐3‐30 

TIME SERIES OF HOURLY WIND SPEED FROM MEASUREMENTS AND WRF SIMULATIONS (V4.0.3 VS. 

V4.3) AT LOS ANGELES INTERNATIONAL AIRPORT (LAX) STATION FOR AUGUST 2018 
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FIGURE V‐3‐31 

TIME SERIES OF HOURLY WATER VAPOR MIXING RATIO FROM MEASUREMENTS AND WRF 

SIMULATIONS (V4.0.3 VS. V4.3) AT CHINO (CNO) STATION FOR AUGUST 2018 

 

FIGURE V‐3‐32 

TIME SERIES OF HOURLY WATER VAPOR MIXING RATIO FROM MEASUREMENTS AND WRF 

SIMULATIONS (V4.0.3 VS. V4.3) AT FULLERTON (FUL) STATION FOR AUGUST 2018 
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FIGURE V‐3‐33 

TIME SERIES OF HOURLY WATER VAPOR MIXING RATIO FROM MEASUREMENTS AND WRF 

SIMULATIONS (V4.0.3 VS. V4.3) AT LOS ANGELES INTERNATIONAL AIRPORT (LAX) STATION FOR 

AUGUST 2018 
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Modeling Emissions Inventory 
Table V‐4‐1 provides the summer planning baseline and controlled modeling emissions inventories that 

are consistent with the emissions used  in the attainment demonstration and alternative analyses. The 

CMAQ simulations were based on the annual emissions  inventory, with adjustments made for source‐

specific  temporal  profiles  and  daily  temperature  variations.  An  extensive  discussion  of  the  overall 

emissions inventory is provided in Appendix III. Approaches used in generating gridded hourly emissions 

for each modeling day are presented in this Chapter. 

TABLE V‐4‐1 

SUMMER PLANNING ANTHROPOGENIC EMISSIONS INVENTORY IN SOUTH COAST AIR BASIN 

(TONS/DAY) 

 
Summer Planning 

            Year  VOC  NOX 

       

(a)    Baseline     
2018  417406  347351 

2032  386345  230199 

2037  389339  220184 

  

(b)   Controlled1     
2032  346338  151153 

20372  321  6360 
1Reflecting SCAG’s 2020 RTP/SCS and implementation of the control measures relative to 

future baseline emissions 

2Controlled emissions in 2037 include a SIP set‐aside account of 4 tons per VOC and 0.5 tons 

per day NOx 

 

Inventory Profile 
Baseline modeling inventories for the base year 2018 and future years 2032 and 2037 are discussed in this 

section. The 2022 AQMP focuses on the attainment demonstration of the 2015 8‐hour ozone National 

Ambient Air Quality Standard (NAAQS), 70 ppb and focuses on summer season (May 1st to September 

30th) to capture high ozone episodes. The baseline emissions projection assumes no emission controls 

beyond already adopted measures and programs. These projections reflect the emissions resulting from 

increases in population and vehicle miles traveled (VMT), as well as the implementation of all adopted 

rules and regulations. The cut‐off date for South Coast AQMD regulations is October 2020 (except Rule 

1109.1 which was adopted in November 2021) and for CARB’s regulations the cut‐off date is December 
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2021.  The controlled emission projections reflect the benefits of implementation of the control measures 

relative  to  future  baseline  emissions.  Detailed  descriptions  of  the  control  measures  are  provided  in 

Chapter 4 and Appendix IV of the 2022 AQMP. Appendix III contains emission summary reports by source 

category for the base year and future baseline scenarios used in this modeling analysis. Attachment 3 of 

Appendix V contains detailed emissions reductions summaries by source category for the future (2032 

and 2037) controlled scenarios.  

Temporal and Spatial Allocations of Emissions 
Day‐specific point, mobile and area emissions inventories were generated for 153 days in the 2018 base 

year. On‐road mobile source emissions were generated based on information from SCAG transportation 

modeling,  CARB’s  EMFAC  2017  emissions  rates,  observed  daily  traffic  variations  and  modeled  daily 

temperatures. 

Annual emissions are distributed into day‐specific hourly emissions through using temporal profiles. For 

each  source  type,  profiles  for monthly  throughputs,  day  of  week  variations  and  diurnal  changes  are 

assigned.  Spatial  allocations  of  point  source  emissions  are  according  to  physical  locations  of  emitting 

facilities  while  countywide  emissions  (area  and  off‐road  sources)  are  distributed  through  spatial 

surrogates. Over 110 spatial surrogates were used in distributing area and off‐road source emissions. The 

surrogates were developed by CARB and undergo revision during each AQMP development process. Each 

emissions source (by Emission Inventory Code) is assigned a surrogate profile. Example surrogates include 

gas stations, landfills, military bases, single family homes, and railyards. As in past AQMPs, base and future 

year socioeconomic data, information such as population, employment, and housing, developed by SCAG 

during its RTP/SCS process, were incorporated into the surrogates. The allocation of emissions from on‐

road vehicles, ocean‐going vessels  (OGV) and aircraft was performed using separate methods that are 

discussed below. 

On‐road Mobile Emissions 

On‐road mobile sources are responsible for a large fraction of the total VOC, NOx, and CO emissions in 

the modeling domain.  These emission sources are highly dependent on time and location with variations 

up  to  a  factor  of  8  between  overnight  and  peak  traffic  hours  at  a  specific  location.  On‐road mobile 

emission  patterns  vary  significantly  throughout  the week  and  year  since  traffic  flows  are  affected  by 

special events, holidays, and weather. This variation may also be location‐dependent as emissions are a 

function of the proximity to high‐employment areas, sporting events, or seasonal activities.   

Real‐time traffic flow measurements from 2018 were used to apportion traffic volumes on an hourly basis 

throughout  the  five  counties: Ventura,  Los Angeles, Orange, Riverside and San Bernardino.  Light‐  and 

heavy‐duty vehicle flow data are measured at thousands of sensors throughout the Basin. Due to of the 

sparsity of monitoring data in the five outlying counties, San Luis Obispo, Santa Barbara, Kern, Imperial 

and San Diego, grid‐based on‐road emissions in those counties were created with generic traffic profiles 

that vary by day of week.     
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Light  and medium  duty  vehicle  emissions were  distributed  using  the  Emissions  Spatial  and  Temporal 

Allocator  (ESTA)  with  traffic  profiles  determined  using  data  from  the  California  Department  of 

Transportation Performance Measurement System (PeMS).1 While ESTA uses generic traffic profiles by 

default, the PeMS data can be used to replace the default profiles through accurate measurements of 

traffic volumes. The PeMS network collects traffic data at over 9,000 sensor locations within the Basin on 

a real‐time basis at 5‐minute time resolution, providing traffic profiles that reflect societal events, weather 

conditions, and cultural behavior. As seen in Figure V‐4‐1, application of the PeMS profiles resulted in a 

small  (<1%)  increase  in  NOx  emissions  during  the  week,  but  a  larger  (~9%)  increase  on  weekends 

compared to the ESTA default profiles. The increased emissions on weekends are due to the normalization 

in ESTA being applied to the average of the Tuesday‐Thursday traffic profiles. Additionally, weekend traffic 

volumes in the PeMS profiles are higher than those in the default ESTA profiles. Figure V‐4‐2 presents the 

hourly profiles during a week averaged for the entire year and shows that the hourly profiles from PeMS 

differ  slightly  from  the  profiles  based  on  ESTA  defaults.  During  weekdays,  PeMS  data  places  more 

emissions  in the early morning and  late‐night hours, and  less emissions during the peak hours. During 

weekends, the PeMS profile shows overall higher emissions than the default profiles.  

 

 

FIGURE‐V‐4‐1 

COMPARISON OF THE ESTA DEFAULT AND ESTA/PEMS METHODS FOR THE BASIN LIGHT‐DUTY VEHICLE 
NOx EMISSIONS DURING MAY‐SEPTEMBER. 

 

 
 

1 Emissions Spatial and Temporal Allocator. https://github.com/mmb-carb/ESTA 
Caltrans Performance Measurement System. https://pems.dot.ca.gov/ 
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FIGURE V‐4‐2 

A COMPARISON OF THE DEFAULT ESTA AND PEMS AVERAGE HOURLY PROFILES IN A WEEK FOR LIGHT‐
DUTY VEHICLES AVERAGED FOR THE ENTIRE YEAR. 

 

Heavy‐duty vehicle emissions were similarly distributed by ESTA and PeMS, using the Tuesday‐Thursday 

average traffic flows for normalization. The heavy‐duty traffic flows were derived from the same sensor 

network used in the light‐duty analysis, with an algorithm applied to differentiate vehicle class (Kwon et 

al., 2003). This differed from the approach used in the 2016 AQMP which relied on a sparse network of 

Weight‐in‐Motion sensors for the heavy‐duty flows. As in the case of light‐ and medium‐duty vehicles, the 

heavy‐duty PeMS profiles demonstrated substantially greater traffic volumes on weekends compared to 

the ESTA default profiles. As shown in Figure V‐4‐3, the PeMS profile distributes approximately 20 tons 

per day additional NOx emissions on weekends with respect to default profiles. As shown in Figure V‐4‐4, 

the PeMS diurnal profiles consistently demonstrated greater amplitudes compared to the default ESTA 

profiles. 

The total on‐road emissions of NOx and VOC in the Basin are shown in Figure V‐4‐5 and on‐road 

emissions in the Coachella Valley are shown in Figure V‐4‐6. 
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FIGURE V‐4‐3 

SUMMER COMPARISON OF HEAVY‐DUTY NOX EMISSIONS IN THE BASIN FROM THE DEFAULT ESTA 
AND PEMS PROFILES. 

 

   

FIGURE V‐4‐4 

A COMPARISON OF THE DEFAULT ESTA AND PEMS AVERAGE HOURLY PROFILES IN A WEEK FOR 
HEAVY‐DUTY VEHICLES AVERAGED FOR THE ENTIRE YEAR. 
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FIGURE V‐4‐5 

SUMMER 2018 DAILY ON‐ROAD NOx AND VOC EMISSIONS IN THE BASIN USED IN THE CMAQ 
MODELING. 

   

FIGURE V‐4‐6 

SUMMER 2018 DAILY ON‐ROAD NOx AND VOC EMISSIONS IN THE COACHELLA VALLEY USED IN THE 
CMAQ MODELING. 
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Ocean‐Going Vessels 

Data captured from the Automated Identification System (AIS) was used to allocate OGV emissions. AIS is 

a maritime transponder‐based technology that is used to communicate vessel location, heading, speed, 

and  operational  mode.  Spatial  allocation  factors  for  four  vessel  types  and  operational  modes  were 

developed using the AIS data (see Table V‐4‐2). Initially, day and hour‐specific factors were generated; 

however, this produced large fluctuations in the emissions that were inconsistent with expected emission 

trends based on container throughput at the ports. Therefore, the allocation factors were averaged on an 

annual basis, thereby eliminating temporal variation. Application of the factors to the emissions inventory 

produced the spatial distribution displayed in Figure V‐4‐7. Note the logarithmic scale in this figure. While 

the main shipping channels are evident, the primary benefit of the AIS approach is the ability to resolve 

less traveled routes that have orders of magnitude lower emissions. Since these routes were previously 

unresolved, the AIS allocation method increased the spatial accuracy of the modeling emissions. 

 

FIGURE V‐4‐7 

SPATIAL DISTRIBUTION OF OGV NOX EMISSIONS FOLLOWING APPLICATION OF THE AIS SURROGATES. 

TABLE V‐4‐2 

VESSEL TYPES AND OPERATIONAL MODES USED TO DEVELOP SPATIAL SURROGATES. 

Vessel Type  Operational Mode 

Cargo 

Military 

Passenger 

Tanker 

Transit: A vessel in motion outside of port bounds 

Maneuvering: A vessel in motion inside of port bounds 

Hoteling: A vessel at berth 

Anchorage: A vessel stopped outside of port bounds 
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Aircraft 

Aircraft emissions were allocated to the modeling domain according to different methods depending on 

the airport type. Aircraft emissions at small general aviation airports were allocated by using the California 

Air Resources Board’s Gridded Aircraft Trajectory Emissions (GATE) model.2 GATE computes linear takeoff 

and  landing  trajectories at each airport and  then  intersects  those  trajectories with  the modeling grid. 

Aircraft emissions at commercial airports were first calculated using FAA’s Aviation Environmental Design 

Tool  (AEDT).3 AEDT  resolves emissions  into  four vertical  layers:  ground  level, below 1,000  feet, below 

mixing  height,  and  below  10,000  feet.  The mixing  height  corresponds  to  an  annual  average,  airport‐

specific value assigned in AEDT. Above ground level, multiple CMAQ modeling layers exist between the 

AEDT  layers.  Thus,  emissions  were  distributed  among  the  corresponding  modeling  layers.  Due  to 

nonuniform layer thickness, emissions were weighted by the thickness of each layer. Emissions were then 

spatially allocated within each layer based on data derived from the Aircraft Communication Addressing 

and Reporting System (ACARS), a transponder system that operates on many commercial aircraft. The 

ACARS data stream contains aircraft latitude, longitude, and altitude. Allocation factors were developed 

by isolating the ACARS pings within each layer and calculating the share of the total pings within each grid 

cell. These factors were then multiplied by the total  layer emissions to derive the spatially distributed 

emissions. As seen in Figures V‐4‐8 through V‐4‐9 for Los Angeles International Airport, both the vertical 

and  horizontal  emissions  distribution  differs  significantly  from  the  default  (point/inline)  profile.  The 

default profile assumes that all emissions occur aloft in a single grid cell. This is clearly inaccurate as AEDT 

calculates  significant  ground  level  emissions  corresponding  to  auxiliary power unit usage,  taxiing,  and 

takeoff and landing. The accuracy is further improved by the spatial distribution, which more accurately 

represents takeoff and landing trajectories at the airport.  

 

 
 

2 Gridded Aircraft Trajectory Emissions. https://github.com/mmb-carb/GATE_Documentation 
3 Aviation Environmental Design Tool. https://aedt.faa.gov/ 
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FIGURE V‐4‐8 

COMPARISON OF THE VERTICAL PROFILE OF AIRCRAFT NOX EMISSIONS WITHIN A 5X5 GRID CELL BOX 
AROUND LAX. 

 

 

FIGURE V‐4‐9 

VERTICALLY COLLAPSED AIRCRAFT NOx EMISSIONS WITHIN A 9X9 GRID CELL BOX CENTERED AT LAX 
FOR THE POINT/INLINE METHOD (TOP) AND ACARS METHOD (BOTTOM). 
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Effect of Emissions Allocation Methods on Ozone 

The on‐road PeMS, OGV AIS‐based, and GATE/ACARS aircraft adjustments to the modeling emissions were 

evaluated based on the perturbation to the top 10 days 8‐hour ozone at each station. The adjustments 

were analyzed separately and compared to the baseline which allocated emissions based on prescribed 

profiles and surrogates. The results are summarized in Figure V‐4‐10 and displayed in detail in Figure V‐4‐

11.  While  the  response  varied  across  SCAB,  the  largest  impact  overall  was  observed  when  the 

GATE/ACARS aircraft emissions were used. This is primarily because the GATE/ACARS method allocated 

much higher emissions to modeling layer 1 compared to the default point/inline method. The on‐road 

PeMS  and  OGV  AIS‐based  adjustments  produced  average  ozone  perturbations  with  opposing  signs. 

Additionally, the magnitude of the response to these changes was smaller than that observed for aircraft. 

 

FIGURE V‐4‐10 

AVERAGE 8‐HOUR OZONE RESPONSE DUE TO EACH CHANGE TO THE MODELING EMISSIONS. BOUNDS 
REFLECT THE RANGE OF RESPONSES OBSERVED ACROSS BASIN MONITORING SITES.  
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FIGURE V‐4‐11 

8‐HOUR OZONE RESPONSE AT EACH STATION DUE TO EACH CHANGE TO THE MODELING EMISSIONS 

Emissions Profiles 

Day specific emissions were generated for 2018.  Figure V‐4‐12 illustrates the total CO and NOx emissions 

contained in the CMAQ modeling domain for May‐September in 2018. Note that the emissions totals are 

much higher  than those presented  in Table V‐4‐1. This  is because the values  in Table V‐4‐1 represent 

basin‐wide total emissions while those in Figure V‐4‐12 comprise totals from the entire modeling domain. 

The profile clearly depicts a changing emissions pattern with two distinct cycles represented: a weekly 

cycle, illustrated by Sunday through Saturday peaks and valleys, and day‐to‐day variations in emissions 

within  the weekly  cycle. Daily  variations are primarily driven by daily  vehicular  activities  and ambient 

temperature  and  humidity  changes.  Although  not  included  in  Figure  V‐4‐12,  spatially  and  temporally 

resolved emissions from prescribed fires were also included in the emissions in the modeling domain. The 

attainment demonstration does not include emissions from wildfires. 
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FIGURE V‐4‐12 

2018 DAILY CO AND NOx EMISSIONS IN THE MODELING DOMAIN. 

Spatial Distribution 

Figures V‐4‐13 through V‐4‐17 represent  the ozone season  (May‐September) average and provide  the 

spatial distribution of NOx emissions for point sources, OGV, off‐road, on‐road and total anthropogenic 

categories.   

 

FIGURE V‐4‐13 

STATIONARY POINT SOURCE NOx EMISSIONS IN THE MODELING DOMAIN 
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FIGURE V‐4‐14 

OGV NOx EMISSIONS IN THE MODELING DOMAIN 

 

 

FIGURE V‐4‐15 

AIRCRAFT NOx EMISSIONS IN THE MODELING DOMAIN 
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FIGURE V‐4‐16 

ON‐ROAD NOx EMISSIONS IN THE MODELING DOMAIN 

 

FIGURE V‐4‐17 

SUMMER AVERAGE NOx EMISSIONS IN THE MODELING DOMAIN 

Biogenic Emissions 

Daily biogenic VOC emissions were calculated using the Model of Emissions of Gases and Aerosols from 

Nature version 3.0  (MEGAN3.0) using 2018 meteorology as  input. MEGAN was executed  in  its default 

configuration, except for the normalized Leaf Area Index (LAIv) input. LAIv was developed by the California 

Air Resources Board using 2018 data from the Moderate Resolution Imaging Spectroradiometer (MODIS) 

on the National Aeronautical Space Administration’s Terra and Aqua satellites. Because MODIS does not 

provide data in urban areas, LAIv in these areas was based on tree survey data from the US Forest Service. 
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Figure V‐4‐18 provides the daily total emissions of biogenic VOC, in tons per day, in the Basin.  The trend 

shows higher emissions for the spring and summer months with several peaks during June through August 

when temperatures were highest.   

 

 

FIGURE V‐4‐18 

2018 DAILY BIOGENIC VOC EMISSIONS IN THE BASIN 

 

At  the  time  of  AQMP  inventory  development, MEGAN3.1  was  released  as  a  beta  version  and,  thus, 

MEGAN3.0 served as the primary biogenic emissions model for this AQMP, while additional sensitivity 

tests  and  developmental  work were  conducted  to  improve  our  understanding  of  biogenic  emissions. 

While MEGAN3.1 was used for internal testing and development, this version of the model was ultimately 

not  selected  for  production  runs.  Nevertheless,  a  comparison  of  the  emissions  from both  versions  is 

presented in Figure V‐4‐19. 

0

100

200

300

400

500

600

700

800

900

1000

5/1/2018 6/1/2018 7/1/2018 8/1/2018 9/1/2018

Em
is
si
o
n
s 
(t
p
d
)

SCAB Biogenic VOC Emissions



Draft Final 2022 AQMP Appendix V: Modeling 

 

V‐4‐16 

 

FIGURE V‐4‐19 

MODEL VERSION COMPARISON OF SUMMER AVERAGE BIOGENIC VOC AND NO EMISSIONS IN THE 
BASIN 

 

The version of MEGAN3.1 used in testing contained custom inputs for LAIv, growth forms, and ecotypes. 

The LAIv was developed using 2017 MODIS data augmented by 2017 monthly LAIv from the Sentinel 5‐P 

satellite. The normalization to produce LAIv was performed using green vegetation  fractions  from the 

National  Ocean  and  Atmospheric  Administration’s  Visible  Infrared  Imaging  Radiometer  Suite  and 

vegetation cover fractions from Sentinel 5‐P. The default growth forms (i.e., fractional coverage of trees, 

shrubs, crops, and herbs) were scaled such that their sum equaled the vegetation cover fractions used in 

the  LAIv  normalization.  Finally,  the  ecotypes  were  improved  under  a  contract  with  the  MEGAN 

development team. The ecotypes were adjusted to reflect the tree species composition in the Basin by 

using 140 municipal tree inventories as the basis for classification. MEGAN3.1 was not executed with the 

Berkeley Dalhousie Soil NO Processor and the default Yienger‐Levy (YL) scheme was used instead. 

The custom version of MEGAN3.1 employed here resulted in lower BVOC and NO emissions compared to 

those  obtained with MEGAN3.0.  This was  primarily  due  to  lower  emission  factors  resulting  from  the 

growth form and ecotype modifications. Further refinements to the growth forms are anticipated through 

another contract with the MEGAN development team. In addition, this contract seeks to improve species‐

dependent emission factors in MEGAN. This will be accomplished by conducting enclosure measurements 

for tree species that are prevalent throughout the Basin.  
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FIGURE V‐4‐20 

2018 SUMMER AVERAGE ISOPRENE (ISOP) AND TERPENE (TERP) EMISSIONS IN THE BASIN. 

 

In the absence of the custom inputs described, MEGAN3.1 exhibited a distinct emissions profile compared 

to MEGAN3.0. As seen in Figure V‐4‐20, executing MEGAN3.1 with default inputs resulted in a moderate 

decrease in isoprene emissions and a substantial increase in terpene emissions compared to MEGAN3.0 

with  default  inputs.  This was  attributable  to  variation  in  the  default  emission  factors  assumed  in  the 

model. 

There is considerable uncertainty in the biogenic emissions inventory as evidenced by large changes in 

the emissions across model versions. Preliminary analysis of the base version (i.e., using default inputs) of 

MEGAN3.2 indicates that isoprene emissions in the Basin are even lower than those in MEGAN3.1. This 

suggests  that  biogenic  emissions  inventory  development  is  an  active  area  of  research with  frequent, 

substantial changes likely to occur. As previously mentioned, South Coast AQMD has contracted with the 

MEGAN development  team  to  improve  the  inventory  in  our  region.  It  is  expected  that  this  improved 

version will be used in future AQMPs. Consistent with prior AQMPs and U.S. EPA guidance, stable releases 

should be used  in modeling  for  the attainment demonstration. Out of an abundance of caution, prior 

AQMPs often employed model versions that were one version prior to the current stable release to avoid 

potential bugs. In keeping with this practice, staff determined that MEGAN3.0 was a suitable choice for 

attainment modeling for this AQMP. 

Boundary and Initial Conditions 
The initial condition for the CMAQ simulations was generated using the default profile available from the 

CMAQ standard package. A  five day spin‐up period was then  introduced to offset  the homogeneity  in 

initial values. This method is consistent with the strategy implemented in previous AQMPs. 

The global model of Community Atmosphere Model with Chemistry (CAM‐chem) (Emmons, L. K., 2020) 

was used to define the boundary conditions (BCs) for the 12 km statewide CMAQ domain, while boundary 
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conditions for the inner South Coast 4 km domain were derived from the 12 km CMAQ output. The CAM‐

chem is a component of the NCAR (National Center for Atmospheric Research) Community Earth System 

Model  (CESM)  and  is  used  for  simulations  of  global  tropospheric  and  stratospheric  atmospheric 

composition. Boundary conditions were extracted for inorganic gases and VOCs along with aerosol species 

such as elemental carbon, organic matter, sulfate, and nitrate. CAM‐Chem simulations (Buchholz, R. R., 

2019)  for  the  year  2018 were  used  to  represent  the  boundary  conditions  in  the  2022 AQMP.    These 

simulations  are  publicly  available  and  can  be  downloaded  at  https://www.acom.ucar.edu/cam‐

chem/cam‐chem.shtml.  Boundary  condition  data  was  extracted  from  the  CAM‐Chem  output  and 

processed into CMAQ model ready format using the computer program “mozart2camx” developed by the 

Ramboll Environ Corporation (available at http://www.camx.com/download/support‐software.aspx). The 

program is originally made to process MOZART global model outputs, some revisions were made for CAM‐

Chem outputs processing. The vertical layer structure of BCON is determined by the meteorological files, 

and  the  vertical  interpolation  uses  pressure  levels  of  each  layer  interface.  Horizontally,  the  bilinear 

interpolation is used to translate from the global model grid to the regional CMAQ grid. Speciation profiles 

are included to map CAM‐Chem species to CMAQ for both trace gases (SAPRC07TC) and aerosols. The 

final CAM‐Chem derived BCs for the CMAQ domain represent day‐specific mixing ratios, which vary  in 

both space (horizontal and vertical) and time (every 6 hour).     

Figures  V‐4‐21  and  V‐4‐22  show  surface  ozone  concentrations  averaged  along  the  four  domain 

boundaries. Typically, the western boundary, located west of the Basin over the Pacific Ocean, shows the 

lowest concentrations  followed by  the southern boundary. The average ozone concentration over  the 

entire ozone season at the western boundary is approximately 35 ppb, whereas the seasonally averaged 

concentration on the southern boundary is approximately 40 ppb. The average ozone concentration along 

the eastern boundary is approximately 53 ppb. The general circulation in Southern California is from west 

to east, and as a result, the eastern boundary is affected by the upwind emissions in the domain, which 

results in a higher boundary value over the eastern boundary. Finally, the northern boundary is affected 

by emissions from central California and the average surface ozone concentration  is approximately 50 

ppb.  
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FIGURE V‐4‐21 

SURFACE OZONE CONCENTRATION ALONG THE SOUTH AND NORTH BOUNDARIES 
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FIGURE V‐4‐22 

SURFACE OZONE CONCENTRATION ALONG THE WEST AND EAST BOUNDARIES 

 

Figures V‐4‐23 through V‐4‐26 present the monthly ozone vertical profiles averaged along the southern, 

northern, western, and eastern boundaries, respectively. Concentrations are averaged across all hours in 

each month. In general, ozone concentrations tend to be higher in the upper layers, especially along the 

cleaner boundaries. The difference between concentrations at  the  surface and  concentrations aloft  is 

larger  along  the  cleaner  boundaries.  In  particular,  ozone  concentrations  along  the western  boundary 

exhibit  the most  contrast  between  ground  level  and upper  levels. On  the  contrary,  the  northern  and 

eastern boundary, which have higher ozone concentrations due to the influence of central and Southern 

California emissions, present a flatter vertical profile throughout the ozone season.   
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FIGURE V‐4‐23 

OZONE VERTICAL PROFILE ALONG THE SOUTHERN BOUNDARY  
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FIGURE V‐4‐24 

OZONE VERTICAL PROFILE ALONG THE NORTHERN BOUNDARY  
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FIGURE V‐4‐25 

OZONE VERTICAL PROFILE ALONG THE WESTERN BOUNDARY  
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FIGURE V‐4‐26 

OZONE VERTICAL PROFILE ALONG THE EASTERN BOUNDARY  

 

The boundary values used in future year simulations were retrieved using the same approach as in the 

base year (2018), except for anthropogenic emissions, which were adjusted based on the projected future 

emission levels in the State. In this approach, out of state emissions were not adjusted due to the lack of 

accurate information, but the impact of statewide emission reductions was considered.  

Boundary Condition Sensitivity 
Staff conducted an analysis to determine the impact of boundary conditions on CMAQ’s ability to predict 

ozone levels. Two independent sets of boundary conditions were used, hereafter referred to as BC1 and 

BC2. Both BC1 and BC2 were developed using the method described previously and BC2 corresponds to 

the boundary condition used in the attainment demonstration. The 12km CMAQ simulation generating 

BC2 was conducted by South Coast AQMD, and the 12km CMAQ simulation generating BC1 was conducted 

by the California Air Resources Board. These two sets of 12km CMAQ simulations used same set of 12km 

emission inventories, but different sets of meteorology input. The meteorology conditions are both from 

the Weather Research and Forecasting Model (WRF), while the configurations such as the microphysics 
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and  land  surface model were chosen differently. The comparison between BC1 and BC2 showed very 

similar values and patterns with slightly  lower values  (mostly < 1 ppbv Ozone)  from BC2. The analysis 

focused on two aspects: 1) a comparison of 2018 baseline modeled ozone and 2) an examination of the 

impact to model‐predicted 2037 baseline ozone levels. 

CMAQ was  initialized  for  the  two  sets  of  boundary  conditions.  The  emissions  and meteorology were 

identical for the baseline simulations. Figures V‐4‐27 through V‐4‐29 present a comparison of the 8‐hour 

ozone timeseries for BC1 and BC2. Overall, BC1 and BC2 performed similarly, however, BC2 demonstrated 

slightly lower normalized mean bias (5‐10%) at the sites with the highest base design values (Crestline, 

San Bernardino, and Glendora). 

 

 

FIGURE V‐4‐27 

GLENDORA OBSERVED VS. PREDICTED MDA8 OZONE 

 

 

FIGURE V‐4‐28 

SAN BERNADINO OBSERVED VS. PREDICTED MDA8 OZONE 
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FIGURE V‐4‐29 

CRESTLINE OBSERVED VS. PREDICTED MDA8 OZONE 

In addition to 2018, the 2037 baseline scenario was simulated and the future design values are 

compared in Figure V‐4‐30. At the sites with the highest future design values (Crestline, San Bernardino, 

and Glendora), BC2 resulted in modest ozone design value decreases, while the response was mixed at 

other sites. 

 

FIGURE V‐4‐30 

FUTURE 2037 BASELINE OZONE DESIGN VALUES 

In summary, two sets of boundary conditions were evaluated and their impact on ozone concentrations 

were assessed. The latest set of boundary conditions, BC2, resulted in lower normalized mean bias at 

the sites with high design values and thus it was selected for the attainment demonstration. 
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VOC Emissions Reactivity 
The regulatory inventories presented in Chapter 3 present VOC emissions as an aggregated amount. 

VOC include a wide range of compounds that can react very differently in the atmosphere. One way to 

present the capacity of individual VOC species to produce ozone is by the Maximum Incremental 

Reactivity (MIR) scales, which represent the maximum potential amount of ozone that could be 

produced by a unit mass of a specific VOC. The average aggregate MIR values for the major source 

categories in the base year 2018 inventory is presented in Figure V‐4‐31. Industrial processes present 

the highest potential for ozone formation, followed by mobile sources (off‐road and on‐road). Diesel 

emissions are expected to contribute significantly to ozone reactivity because of the high carbonyl 

content in diesel emissions. Conversely, waste disposal and solvent evaporation (which includes 

consumer products) present the lowest.  The air quality model used in the air quality simulations – the 

CMAQ model using the SAPRC‐07 chemical mechanisms – accounts for these different reactivities of 

emission sources.    

 

FIGURE V‐4‐31 

AVERAGE AGGREGATED MAXIMUM INCREMENTAL REACTIVITY OF VOC EMISSIONS BY MAJOR 

SOURCE CATEGORY BASED ON THE BASE YEAR 2018 EMISSIONS INVENTORY 
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Figure V‐4‐32 presents the contribution to total VOC emissions by major source category, and it presents 

the contribution by each source with VOC emissions adjusted by reactivity.  While solvent evaporation is 

the largest contributor to overall VOC emissions, off‐road mobile sources become the largest source of 

VOC once the emissions are adjusted by reactivity.  This illustrates that controlling mobile sources 

contributes effectively to reduce ozone formation potential from VOC emission reductions in 

conjunction with the reductions in NOx emissions.  

 

FIGURE V‐4‐32 

CONTRIBUTION TO TOTAL VOC EMISSIONS BY MAJOR SOURCE CATEGORY WITH AND WITHOUT 

ADJUSTING FOR REACTIVITY, FOR THE YEAR 2018 
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Introduction 
The 2022 AQMP demonstrates attainment of the 2015 8‐hour ozone standard of 70 ppb by 2037. The 

design values used in the attainment demonstration are based on a 5‐year weighted average centered on 

2017, whereas  the base year  for emissions and meteorology  selected  for  the 2022 AQMP attainment 

demonstration  is  2018.  The  year  2018 was  selected  as  the  base  year  for  emissions  and meteorology 

because that was the year of designation of the Basin as an extreme non‐attainment area. In addition, the 

Multiple Air Toxics Exposure Study (MATES V) was conducted during 2018 and involved a comprehensive 

campaign  of monitoring  and modeling  that  allowed  for  the  development  of  a  robust  and  extensively 

validated modeling framework. However, the period for the 5‐year weighted average design value (2015‐

2019) was centered on 2017 to discard the anomalies caused by the effects of COVID‐19 on emissions and 

resulting air quality in 2020. 

Ozone Representativeness 

The CMAQ modeling provided Basin‐wide ozone air quality simulations for each hour in 2018.  It included 

153 days from May 1st to September 30th of 2018.  

The approach used in this AQMP is similar to the approach used in the 2016 AQMP and is consistent with 

U.S. EPA guidance (U.S. EPA, 2018).1 Air quality simulations were conducted for each hour  in the 2018 

ozone  season  (May  1st  to  September  30th). Only  the  top  10  days were  used  to  calculate  the  Relative 

Response Factor (RRF) provided that modeled maximum daily 8‐hr (MDA8) ozone exceeded 60 ppb. Some 

stations did not have 10 days with MDA8 ozone exceeding 60 ppb; these stations were used provided that 

there were at least 5 days. The same top 10 dates in the base year corresponded to those in the future 

year and the maximum modeled value in the 3 by 3 grid surrounding each station was compared to the 

corresponding grid position in the future year. 

While Redlands was the base design site in the 2016 AQMP, Crestline had the highest base design value 

for the five‐year period in the current analysis. During this period, several well‐defined multi‐day ozone 

episodes occurred in the Basin, with 122 days having maximum daily 8‐hour concentrations of 70 ppb or 

higher. Stations located in San Bernardino and Riverside counties show similar levels of elevated ozone as 

Crestline and Redlands, highlighting the influence of similar transport and chemistry patterns. Note that 

U.S. EPA recommends that 5‐year weighted design values for the attainment demonstration retain the 

tenths  (of  a  ppb)  digit  in  all  documentation. However,  compliance with  the NAAQS  is  determined  by 

truncating the design values to the integer ppb unit, i.e.., 70.9 ppb becomes 70 ppb and meets the 2015 

ozone standard. Table V‐5‐1 lists the 2015 to 2019 5‐year weighted design values used in the future year 

ozone projections. Stations are color coded according to their performance evaluation zone defined in the 

Model Performance Evaluation section below.   

 

 
1 https://www.epa.gov/sites/default/files/2020‐10/documents/o3‐pm‐rh‐modeling_guidance‐2018.pdf 
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TABLE V‐5‐1 

2015–2019 WEIGHTED 8‐HOUR OZONE DESIGN VALUES 

Station  2015–2019  
8‐hr Design 

Value 

Performance 
Evaluation Zone 

LAX  68.3  Coastal 

Long Beach  56.3  Coastal 

Mission Viejo  78.3  Coastal 

West Los Angeles  67.3  Coastal 

Reseda  90.3  SanFernando 

Santa Clarita  99.3  SanFernando 

Azusa  97.6  Foothills 

Glendora  102.3  Foothills 

Pasadena  86.3  Foothills 

Anaheim  68.3  UrbanSource 

Central Los Angeles  73.3  UrbanSource 

La Habra  75.6  UrbanSource 

Pico Rivera  75.3  UrbanSource 

Pomona  91.3  UrbanSource 

Banning  97.0  UrbanReceptor 

Crestline  110.3  UrbanReceptor 

Fontana  98.3  UrbanReceptor 

Lake Elsinore  89.0  UrbanReceptor 

Mira Loma  97.3  UrbanReceptor 

Perris  93.0  UrbanReceptor 

Redlands  106.3  UrbanReceptor 

Rubidoux  97.3  UrbanReceptor 

San Bernardino  110.0  UrbanReceptor 

Upland  107.0  UrbanReceptor 

Indio  84.3  CoachellaValley 

Palm Springs  89.3  CoachellaValley 

 

Ozone Modeling Configuration 
The 2022 AQMP ozone attainment demonstration framework is an upgrade from the modeling platform 

used in the 2016 AQMP and more recent SIP revisions. It is built using the U.S. EPA‐supported Community 

Multiscale Air Quality (CMAQ) (version 5.2.1) modeling platform with Statewide Air Pollution Research 

Center  (SAPRC) 07 chemistry, and the Weather Research and Forecasting Model  (WRF)  (version 4.0.3) 

meteorological  fields.  The modeling  platform  tracks  primary  pollutants  directly  emitted  that  includes 

precursors of ozone and particulate matter and  the  formation of  secondary pollutants  like ozone and 
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particles  formed  from  the  chemical  reactions  that  occur  in  the  atmosphere.  The  ozone  attainment 

demonstration  focused on the period  from May through September. The simulations were conducted 

over an area with a western boundary over 100 miles west of the Ports of Los Angeles and Long Beach.  

The  eastern  boundary  extends  slightly  beyond  the  Colorado  River  while  the  northern  and  southern 

boundaries  of  the  domain  extend  to  the  San  Joaquin  Valley  and  the  Northern  portions  of  Mexico, 

respectively. CMAQ was simulated with a 4‐kilometer grid resolution.  

For the 2022 AQMP, WRF was updated with the most recent version (version 4.0.3) available at the time 

of protocol preparation. The WRF simulations were initialized using National Centers for Environmental 

Prediction  (NCEP)  re‐analysis  data  and  run  for  three‐day  increments  with  four‐dimensional  data 

assimilation  (FDDA).  The  inner‐most  modeling  domain  of  the  WRF  simulation  overlaps  the  CMAQ 

modeling domain, except that the WRF domain contains an extra 3 grid cells along the western, southern, 

and eastern boundary and an extra 9 grid cells along the northern boundary. The CMAQ domain contains 

156 cells in the east/west direction and 102 cells in the N‐S direction. The vertical coordinate and each 

computational layer are identical to those used by WRF. 

Base‐Year Ozone Model Performance Evaluation 
For  the CMAQ performance evaluation,  the modeling domain  is  separated  into several  sub‐regions or 

zones as shown in Tables V‐5‐1 and V‐5‐2.  Figure V‐5‐1 depicts the sub‐regional zones used for base‐year 

simulation  performance.    The  six  different  zones  present  unique  air  quality  profiles:  “Coastal”  zone 

representing monitoring areas 2‐4 and 18‐21, “SanFernando” zone representing monitoring areas 6,7, and 

13 within the San Fernando Valley, “Foothills” zone representing monitoring areas 8 and 9, “UrbanSource” 

zone  representing  monitoring  areas  1,  5,  10‐12,  16,  and  17,  “UrbanReceptor”  zone  representing 

monitoring areas 22‐29 and 33‐38, and “CoachellaValley” zone representing monitoring areas 30 and 31.  

Of the six areas, the “UrbanReceptor” region represents the Basin maximum ozone concentrations and 

the primary downwind impact zone.  Table V‐5‐2 contains additional information regarding each station 

used in the analysis. 
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FIGURE V‐5‐1 

PERFORMANCE EVALUATION ZONES 

 

TABLE V‐5‐2 

STATION INFORMATION 

Location  Abbreviation  County 
EPA Site 
Number 

Monitoring 
Area 

Performance 
Evaluation Zone 

LAX  LAXH  Los Angeles  5005  3  Coastal 

Long Beach Hudson  HDSN  Los Angeles  4006  4  Coastal 

Mission Viejo  MSVJ  Orange  2022  19  Coastal 

West Los Angeles  WSLA  Los Angeles  113  2  Coastal 

Reseda  RESE  Los Angeles  1201  6  SanFernando 

Santa Clarita  SCLR  Los Angeles  6012  13  SanFernando 

Azusa  AZUS  Los Angeles  2  9  Foothills 

Glendora  GLEN  Los Angeles  16  9  Foothills 

Pasadena  PASA  Los Angeles  2005  8  Foothills 

Anaheim  ANAH  Orange  7  17  UrbanSource 

Central Los Angeles  CELA  Los Angeles  1103  1  UrbanSource 

Compton  CMPT  Los Angeles  1302  12  UrbanSource 

La Habra  LAHB  Orange  5001  16  UrbanSource 
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TABLE V‐5‐2 (CONCLUDED) 

STATION INFORMATION 

Location  Abbreviation  County 
EPA Site 
Number 

Monitoring 
Area 

Performance 
Evaluation Zone 

Pico Rivera  PICO  Los Angeles  1602  11  UrbanSource 

Pomona  POMA  Los Angeles  1701  10  UrbanSource 

Banning  BNAP  Riverside  12/1016  29  UrbanReceptor 

Crestline  CRES  San Bernardino  5  37  UrbanReceptor 

Fontana  FONT  San Bernardino  2002  34  UrbanReceptor 

Lake Elsinore  ELSI  Riverside  9001  25  UrbanReceptor 

Mira Loma  MLVB  Riverside  8005  23  UrbanReceptor 

Perris  PERI  Riverside  6001  24  UrbanReceptor 

Redlands  RDLD  San Bernardino  4003  35  UrbanReceptor 

Riverside  RIVR  Riverside  8001  23  UrbanReceptor 

San Bernardino  SNBO  San Bernardino  9004  34  UrbanReceptor 

Temecula  TMCA  Riverside  9  26  UrbanReceptor 

Upland  UPLA  San Bernardino  1004  32  UrbanReceptor 

Indio  INDI  Riverside  1999/2002  30  CoachellaValley 

Palm Springs  PLSP  Riverside  5001  30  CoachellaValley 

 

 

Statistical Evaluation 

The statistics used to evaluate 8‐hour average CMAQ ozone performance include the following:  

Statistic for O3    Definition 

MDA8 Bias Error Unpaired  Average  of  the  differences  in  observed  and 
predicted MDA8 values.  Negative values indicate 
under‐prediction.   

  𝐵𝑖𝑎𝑠𝐸𝑟𝑟𝑜𝑟  ∑ 𝑂𝑏𝑠 𝑃𝑟𝑒𝑑     

MDA8 Bias Error Paired  Average  of  the  differences  in  MDA8  observed 
value  and  the  corresponding  predicted 
concentration at  the hour  that  the observational 
maximum was reached.   Negative values indicate 
under‐prediction. 

  𝐵𝑖𝑎𝑠𝐸𝑟𝑟𝑜𝑟  ∑ 𝑂𝑏𝑠 𝑃𝑟𝑒𝑑     
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MDA8 Gross Error Unpaired  Average  of  the  absolute  differences  in  observed 
and predicted MDA8 values 

  𝐺𝑟𝑜𝑠𝑠𝐸𝑟𝑟𝑜𝑟  ∑|𝑂𝑏𝑠 𝑃𝑟𝑒𝑑|    

MDA8 Gross Error Paired  Average  of  the  absolute  differences  in  MDA8 
observed  value  and  the  corresponding  predicted 
concentration at  the hour  that  the observational 
maximum was reached.   

  𝐺𝑟𝑜𝑠𝑠𝐸𝑟𝑟𝑜𝑟  ∑|𝑂𝑏𝑠 𝑃𝑟𝑒𝑑|    

Normalized MDA8 Bias Error Unpaired  Average  of  the  quantity:  difference  in  observed 
and  predicted  MDA8  values  normalized  by  the 
observed MDA8 values.   Negative values  indicate 
under‐prediction.   

  𝑁𝑜𝑟𝑚𝐵𝑖𝑎𝑠𝐸𝑟𝑟𝑜𝑟  ∑ ∙ 100      

Normalized MDA8 Bias Error Paired  Average  of  the  quantity:    difference  in  MDA8 
observed  value  and  the  corresponding  predicted 
concentration at  the hour  that  the observational 
maximum  was  reached  normalized  by  the 
observed MDA8  concentration.    Negative  values 
indicate under‐prediction. 

  𝑁𝑜𝑟𝑚𝐵𝑖𝑎𝑠𝐸𝑟𝑟𝑜𝑟  ∑ ∙ 100      

Normalized MDA8 Gross Error Unpaired  Average  of  the  quantity:    absolute  difference  in 
observed and predicted MDA8 values normalized 
by the observed MDA8 concentration 

  𝑁𝑜𝑟𝑚𝐺𝑟𝑜𝑠𝑠𝐸𝑟𝑟𝑜𝑟  ∑ ∙ 100 

Normalized MDA8 Gross Error Paired  Average  of  the  quantity:    absolute  difference  in 
MDA8  observed  value  and  the  corresponding 
predicted  concentration  at  the  hour  that  the 
observational maximum was  reached normalized 
by the observed MDA8 concentration 

  𝑁𝑜𝑟𝑚𝐺𝑟𝑜𝑠𝑠𝐸𝑟𝑟𝑜𝑟  ∑ ∙ 100 

 

Peak Prediction Accuracy Unpaired  Difference in the maximum of the observed MDA8 
and  the  maximum  of  the  predicted  MDA8 
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normalized  by  the  maximum  of  the  observed 
MDA8 

  𝑃𝑃𝐴  
 

 

Predicted concentrations are extracted from model output in the grid cell that each monitoring station 
resides.    

The base year average regional model performance for May through September 2018 for each of the six 

regions within the Basin are presented in Tables V‐5‐3 to V‐5‐8 for days when regional maximum 8‐hour 

ozone levels were at least 60 ppb. Only stations with more than 75% of the hourly measurements during 

each month of the ozone season were included in the analysis.   

In general,  the model over‐predicts maximum daily average 8‐hr  (MDA8) ozone concentrations  in  the 

“Coastal”, “UrbanSource”, and “UrbanReceptor” regions.  Conversely, the model underestimates MDA8 

ozone concentrations in the “SanFernando” and “Foothills” regions.  For example, the predicted paired 

MDA8 Mean is 56.7 ppb in September in Coastal region, 57.9 ppb in August for UrbanSource region, 73.2 

in August  for UrbanReceptor region, 64.5 ppb ppb  in August  for SanFernando region, and 68.8 ppb  in 

August for Foothills region, versus corresponding observed values of 54.3 ppb, 57.5 ppb, 70.3 ppb, 71.6 

ppb, and 69.3 ppb, respectively; the statistics in Tables V‐5‐3 to V‐5‐8 are given for the days with MDA8 > 

60 ppb in each month during ozone season.   

The  U.S.  EPA  guidance  describes  four  types  of  analyses  for  the  evaluation  of  model  performance:  

operational,  diagnostic,  dynamic  and  probabilistic.  The  operational  evaluation  techniques  include 

statistical  and  graphical  analyses  aimed  at  determining whether  the modeled  simulated  variables  are 

comparable to measurements and the diagnostic evaluation focuses on process‐oriented analyses that 

determine whether the individual processes and components of the model system are working correctly, 

both independently and in combination.  

The dynamic evaluation assesses the ability of the air quality model to predict changes in air quality given 

changes  in  emissions or meteorology,  the principal  forces  that  drive  the  air  quality model. A  form of 

dynamic  evaluations  can  be  historical  (i.e.,  retrospective)  or  it  can  employ  the  base  year  simulation 

provided that there are sufficient changes in emissions (i.e., by day of week). If the evaluation is historical, 

it is important to account for differences in meteorology. This chapter includes an extensive discussion of 

ozone sensitivity toward historical meteorology which can be considered a form of dynamic evaluation. 

Importantly, the model captured high ozone levels in 2020, as compared to the 2016‐2019 period, without 

considering changes in emissions. This trend agreed well with observations. The U.S. EPA guidance states 

that a dynamic evaluation can also assess operational performance under varying conditions (e.g., by day 

of the week, by season, and by region). The mix of pollutants vary by day of the week and from city to city 

so when a model shows good operational performance across these different chemical environments, this 

supports the assertion that it will respond appropriately to changes in emissions. The AQMP attainment 

modeling  includes  a  five‐month  simulation  period  from  May  to  September,  which  includes  various 

meteorological conditions, emissions variability, seasonal changes, etc. The ozone “weekend effect” can 
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be exploited to perform a dynamic evaluation. The weekend effect is explained in detail as part of the 

weight of evidence discussion presented  later  in  this  chapter. Briefly, NOx emissions are  substantially 

lower  on  weekends  compared  to  weekdays  while  VOC  emissions  remain  similar  assuming  similar 

meteorology. This has the effect of moving from right to left in Figure V‐5‐2, which can either result in an 

ozone increase or decrease depending on the chemical environment. 

 

FIGURE V‐5‐2 

OZONE VS. NOX RELATIONSHIP ASSUMING CONSTANT VOC REACTIVITY 
 

CMAQ model performance was evaluated independently on weekends and weekdays and robust model 

performance  across  the  different  chemical  environments was  observed.  Figure  V‐5‐3  includes  scatter 

plots of 2018 MDA8 ozone predictions versus observations color‐coded by weekends versus weekdays; 

both the MDA8 data points and a generalized linear model fit (line) with 95 percent confidence interval 

(shaded area) along with 1:1 line are shown in the scatter plots. Supplemental scatter plots of observed 

versus  predicted MDA8 ozone  and  daily  averages  of  its  precursors  (i.e., NO, NO2, NOx,  and NOy)  on 

weekends versus weekdays for each specific station (including stations outside the Basin within model 

domain such as Phelan, Simi Valley, and Hesperia) are provided as Attachment 2  to  this appendix. As 

shown on the plots, weekend and weekday data points show a distinct separation for those stations with 

a more pronounced weekend effect such that the slope fitted to weekend data points is larger than that 

for weekdays, supporting the assertion that the model responds appropriately to changes in emissions; 

the model performance is almost identical on other stations such as those in Coachella Valley region (see 

attachment 2), West Los Angles, and Redlands. 

 

 



Chapter 5: 8‐Hour Ozone Attainment Demonstration 

V‐5‐9 

 

FIGURE V‐5‐3 

OBSERVED VS. PREDICTED MDA8 OZONE COLOR‐CODED BY WEEKDAYS VS. WEEKENDS FOR 
GLENDORA (GLEN), REDLANDS (RDLD), RESEDA (RESE), AND WEST LA (WSLA).  GREEN AND BLUE LINES 
INDICATE GENERAL LINEAR MODEL FIT WITH 95% CONFIDENCE INTERVAL (SHADED AREA). THE RED 

LINE INDICATES 1:1 LINE.  

Lastly,  the probabilistic evaluation attempts to assess the  level of confidence  in the model predictions 

through techniques such as ensemble model simulations. While not presented in this AQMP, the CAMx 

model was tested extensively as part of Multiple Air Toxics Exposure Studies  (MATES) and these tests 

serve as form of ensemble analysis. CAMx has previously been demonstrated to yield results comparable 

to those of CMAQ for the modeling cases (not presented), which supports the use of CMAQ as the primary 

modeling platform. The Weather Research and Forecasting (WRF) model coupled with Chemistry (WRF‐

Chem)  was  used  to  evaluate  the  CMAQ  model  performance.  CMAQ  predictions  of  air  pollutants 

concentrations and their temporal/spatial variations generally agree well with WRF‐Chem predictions (not 

presented in this AQMP). In all, the Draft Final 2022 AQMP covers all four types of model performance 

evaluation methods as recommended by the U.S. EPA. 
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TABLE V‐5‐3 

2018 BASE YEAR MDA8EMDA8 OZONE PERFORMANCE FOR DAYS WHEN REGIONAL MDA8 ≥ 60 PPB IN THE “COASTAL” REGION 

Mont
h 

Mean 
*Pred. 
[ppb] 

Mean* 
Obs. 
[ppb] 

Numbe
r of 
Days 
with 
regiona
l 
MDA8>
= 60 
ppb 

MDA8 
Mean 
Pred. 
Unpaire
d [ppb] 

MDA8 
Mean 
Pred. 
Paired 
[ppb] 

MDA8 
Mean 
Obs. 
[ppb] 

MDA8 
Bias Err. 
Unpaire
d [ppb] 

MDA8 
Bias 
Err. 
Paired 
[ppb] 

MDA8 
Gross 
Err. 
Unpaire
d [ppb] 

MDA
8 
Gross 
Err. 
Paire
d 
[ppb] 

Norm 
MDA8 
Bias Err. 
Unpaire
d [%] 

Norm 
MDA8 
Bias 
Err. 
Paired 
[%] 

Norm 
MDA8 
Gross 
Err. 
Unpaire
d [%] 

Norm 
MDA8 
Gross 
Err. 
Paired 
[%] 

Peak 
Predictio
n 
Accuracy 
Unpaire
d [%] 

May 
49.748.

9 
44.345.

8 
2  68.064.

9 
64.567.

3 
60.558.

4 
67.5  6.18  67.5  6.18  11.913.

0 
11.38  11.913.

0 
11.38  3.97.5 

Jun 
49.150.

4 
45.046.

5 
4  50.953.

3 
50.252.

3 
52.755.

4 
‐1.82.2  ‐

2.53.1 
6.78  6.8  ‐1.93.0  ‐

3.34.8 
12.81  1211.9  ‐9.02.8 

Jul 
48.947.

5 
3942.4  4  61.559.

1 
57.860.

2 
52.957.

3 
6.14.2  4.92.8  9.38.5  8.47.

7 
13.17.2  10.74.

9 
18.014.

1 
16.612.

9 
10.28.3 

Aug 
47.248.

9 
40.943.

4 
2  55.156.

0 
54.355.

0 
54.155.

5 
1.0.5  ‐0.15  4.75.2  4.75.

2 
21.7  1.1‐

0.2 
8.79.3  8.49  ‐1.4 

Sep 
53.955.

4 
47.851.

3 
8  59.157.

3 
58.456.

7 
5458.3  3.0.8  2.40.1  8.27.3  8.27.

3 
2.8.0  1.6.8  12.715.

9 
1512.7  ‐2.43.7 

*monthly mean of MDA8 ozone including days with regional MDA8 < 60 ppb 
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TABLE V‐5‐4 

2018 BASE YEAR MDA8 OZONE PERFORMANCE FOR DAYS WHEN REGIONAL MDA8 ≥ 60 PPB IN THE “SANFERNANDO” REGION 

Mont
h 

Mean* 
Pred. 
[ppb] 

Mean
* Obs. 
[ppb] 

Numbe
r of 
Days 
with 
regiona
l MDA8 
>= 60 
ppb 

MDA8 
Mean 
Pred. 
Unpaire
d [ppb] 

MDA8 
Mean 
Pred. 
Paired 
[ppb] 

MDA
8 
Mean 
Obs. 
[ppb] 

MDA8 
Bias Err. 
Unpaire
d [ppb] 

MDA
8 Bias 
Err. 
Paire
d 
[ppb] 

MDA8 
Gross 
Err. 
Unpaire
d [ppb] 

MDA8 
Gross 
Err. 
Paired 
[ppb] 

Norm 
MDA8 
Bias Err. 
Unpaire
d [%] 

Norm 
MDA8 
Bias 
Err. 
Paired 
[%] 

Norm 
MDA8 
Gross 
Err. 
Unpaire
d [%] 

Norm 
MDA8 
Gross 
Err. 
Paired 
[%] 

Peak 
Predictio
n 
Accuracy 
Unpaired 
[%] 

May 
58.159.

2 
54.0  8  66.667.

5 
6667.0  70.8  ‐4.23.3  ‐43.8  9.8  10.1  ‐3.4.7  ‐

5.54.1 
13.32  13.7  ‐

16.715.2 

Jun 
65.78  67.3  23  67.47  66.79  69.9  ‐2.52  ‐

3.2.9 
7.87  8.17.9  ‐2.62  ‐3.63  10.87  11.20  ‐9.012.8 

Jul 
67.468.

0 
67.1  23  71.80  71.370.

5 
72.3  ‐0.51.3  ‐1.08  8.46  8.57  0.0‐1.1  ‐

0.61.7 
11.812.

0 
11.912.

2 
‐5.2.0 

Aug 
62.83  67.7  24  64.9  64.54  71.6  ‐6.7  ‐7.23  12.01  11.912.

0 
‐7.21  ‐7.89  15.916.

0 
15.7  ‐27.7 

Sep 
68.51  65.7  23  69.50  69.068.

5 
69.2  ‐0.23  ‐0.38  6.31  6.20  0.92  ‐0.16  9.28.8  9.08.6  6.64.5 

*monthly mean of MDA8 ozone including days with regional MDA8 < 60 ppb 
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TABLE V‐5‐5 

2018 BASE YEAR MDA8 OZONE PERFORMANCE FOR DAYS WHEN REGIONAL MDA8 ≥ 60 PPB IN THE “FOOTHILLS” REGION 

Mont
h 

Mean* 
Pred. 
[ppb] 

Mean
* Obs. 
[ppb] 

Numbe
r of 
Days 
with 
regiona
l MDA8 
>= 60 
ppb 

MDA8 
Mean 
Pred. 
Unpaire
d [ppb] 

MDA8 
Mean 
Pred. 
Paired 
[ppb] 

MDA
8 
Mean 
Obs. 
[ppb] 

MDA8 
Bias Err. 
Unpaire
d [ppb] 

MDA8 
Bias 
Err. 
Paired 
[ppb] 

MDA8 
Gross 
Err. 
Unpaire
d [ppb] 

MDA
8 
Gross 
Err. 
Paire
d 
[ppb] 

Norm 
MDA8 
Bias Err. 
Unpaire
d [%] 

Norm 
MDA
8 Bias 
Err. 
Paire
d [%] 

Norm 
MDA8 
Gross 
Err. 
Unpaire
d [%] 

Norm 
MDA8 
Gross 
Err. 
Paired 
[%] 

Peak 
Predictio
n 
Accuracy 
Unpaired 
[%] 

May 
57.355.

9 
48.9  7  65.766.

0 
65.27  68.2  ‐2.52  ‐

3.02.5 
5.14  5.43  ‐4.03.5  ‐4.70  7.68.1  8.1  0.01.2 

Jun 
63.462.

3 
62.1  18  6564.8  6564.5  69.0  ‐34.2  ‐34.5  7.58.1  7.48.

1 
‐4.05.6  ‐4.5.9  10.611.

4 
10.411.

3 
‐

11.213.8 

Jul 
69.80  65.7  21  71.770.

5 
70.869.

6 
68.3  2.3.4  2.51.3  9.810.1  9.36  5.3.6  2.3.9  14.47  13.714.

1 
9.612.7 

Aug 
65.73  65.4  24  69.268.

6 
68.82  69.3  ‐0.17  ‐

0.51.1 
9.63  9.42  10.7  10.0  13.94  13.61  ‐

10.613.0 

Sep 
67.566.

1 
62.7  21  69.768.

3 
67.969.

3 
66.3  3.42.0  3.1.7  6.05.5  5.95  5.63.4  5.02.

9 
9.48.5  9.18.5  0‐3.0 

*monthly mean of MDA8 ozone including days with regional MDA8 < 60 ppb 
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TABLE V‐5‐6 

2018 BASE YEAR MDA8 OZONE PERFORMANCE FOR DAYS WHEN REGIONAL MDA8 ≥ 60 PPB IN THE “URBANSOURCE” REGION 

Mont
h 

Mean* 
Pred. 
[ppb] 

Mean
* Obs. 
[ppb] 

Numbe
r of 
Days 
with 
region
al 
MDA8 
>= 60 
ppb 

MDA8 
Mean 
Pred. 
Unpaire
d [ppb] 

MDA8 
Mean 
Pred. 
Paired 
[ppb] 

MDA
8 
Mea
n 
Obs. 
[ppb] 

MDA8 
Bias Err. 
Unpaire
d [ppb] 

MDA8 
Bias 
Err. 
Paired 
[ppb] 

MDA8 
Gross 
Err. 
Unpaire
d [ppb] 

MDA8 
Gross 
Err. 
Paired 
[ppb] 

Norm 
MDA8 
Bias Err. 
Unpaire
d [%] 

Norm 
MDA8 
Bias Err. 
Paired 
[%] 

Norm 
MDA8 
Gross 
Err. 
Unpaire
d [%] 

Norm 
MDA8 
Gross 
Err. 
Paired 
[%] 

Peak 
Predictio
n 
Accuracy 
Unpaired 
[%] 

May 
53.151.

9 
43.6  2  68.770.

3 
68.469.

8 
60.2  8.510.1  8.29.6  9.310.5  8.910.

0 
14.417.

0 
13.816.

2 
1517.6  15.016.

8 
16.218.3 

Jun 
56.255.

6 
49.3  8  59.89  59.34  56.9  2.83.0  2.45  7.68.0  7.59  5.25  4.46  13.214.

0 
13.18  15.410.5 

Jul 
57.61  48.6  12  66.51  65.95  55.8  10.74  10.19.

8 
12.57  12.12  20.319.

9 
19.218.

7 
23.69  22.69  18.315.2 

Aug 
55.49  49.2  13  58.26  57.958.

2 
57.5  0.81.2  0.48  6.03  5.96.2  2.17  1.49  10.711.

2 
10.59  ‐4.5.7 

Sep 
59.93  51.2  9  62.75  62.41  57.5  5.20  4.96  7.5  7.42  9.31  8.84  13.3  13.212.

7 
11.810.0 

*monthly mean of MDA8 ozone including days with regional MDA8 < 60 ppb 
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TABLE V‐5‐7 

2018 BASE YEAR MDA8 OZONE PERFORMANCE FOR DAYS WHEN REGIONAL MDA8 ≥ 60 PPB IN THE “URBANRECEPTOR” REGION 

Mont
h 

Mean* 
Pred. 
[ppb] 

Mean* 
Obs. 
[ppb] 

Numbe
r of 
Days 
with 
region
al 
MDA8 
>= 60 
ppb 

MDA8 
Mean 
Pred. 
Unpaire
d [ppb] 

MDA8 
Mean 
Pred. 
Paired 
[ppb] 

MDA8 
Mean 
Obs. 
[ppb] 

MDA8 
Bias Err. 
Unpaire
d [ppb] 

MDA
8 Bias 
Err. 
Paire
d 
[ppb] 

MDA8 
Gross 
Err. 
Unpaire
d [ppb] 

MDA
8 
Gross 
Err. 
Paire
d 
[ppb] 

Norm 
MDA8 
Bias Err. 
Unpaire
d [%] 

Norm 
MDA8 
Bias 
Err. 
Paired 
[%] 

Norm 
MDA8 
Gross 
Err. 
Unpaire
d [%] 

Norm 
MDA8 
Gross 
Err. 
Paired 
[%] 

Peak 
Predictio
n 
Accuracy 
Unpaire
d [%] 

May 
64.465.

7 
57.35  20  69.968.

0 
69.367.

5 
63.36  6.54.4  53.9  8.97.1  8.67.

0 
12.89.1  11.8.2  15.712.

3 
15.112.

0 
‐

13.011.8 

Jun 
73.58  72.873.

1 
28  75.46  75.02  74.875.

1 
0.64  0.20  8.41  8.42  2.75  2.1.9  11.62  11.52  ‐23.8 

Jul 
79.03  74.14  31  79.03  78.14  74.14  4.9  4.0  8.9.4  8.79.

1 
7.78  6.56  12.713.

3 
12.38  ‐35.6 

Aug 
73.875.

3 
70.36  31  73.9  73.274.

6 
70.36  3.64.7  2.94.

0 
9.610.1  9.49  6.68.4  5.67.4  14.515.

3 
14.215.

0 
‐9.76.6 

Sep 
73.072.

4 
65.51  28  73.81  73.072.

3 

67.0  6.85  6.05.
7 

9.74  9.41  11.51  10.39.
9 

15.52  14.96  ‐2.91.0 

*monthly mean of MDA8 ozone including days with regional MDA8 < 60 ppb 

   



Chapter 5: 8‐Hour Ozone Attainment Demonstration 

V‐5‐15 

TABLE V‐5‐8 

2018 BASE YEAR MDA8 OZONE PERFORMANCE FOR DAYS WHEN REGIONAL MDA8 ≥ 60 PPB IN THE “COACHELLAVALLEY” REGION 

 

Mont
h 

Mean* 
Pred. 
[ppb] 

Mean* 
Obs. 
[ppb] 

Numbe
r of 
Days 
with 
region
al 
MDA8 
>= 60 
ppb 

MDA8 
Mean 
Pred. 
Unpaire
d [ppb] 

MDA8 
Mean 
Pred. 
Paired 
[ppb] 

MDA8 
Mean 
Obs. 
[ppb] 

MDA8 
Bias Err. 
Unpaire
d [ppb] 

MDA8 
Bias 
Err. 
Paired 
[ppb] 

MDA8 
Gross 
Err. 
Unpaire
d [ppb] 

MDA
8 
Gross 
Err. 
Paire
d 
[ppb] 

Norm 
MDA8 
Bias Err. 
Unpaire
d [%] 

Norm 
MDA8 
Bias 
Err. 
Paired 
[%] 

Norm 
MDA8 
Gross 
Err. 
Unpaire
d [%] 

Norm 
MDA8 
Gross 
Err. 
Paired 
[%] 

Peak 
Predictio
n 
Accuracy 
Unpaire
d [%  

May 
69.867.

0 
64.61  21  72.469.

5 
71.468.

9 
69.268.

8 
3.10.8  0.2.1  7.04.3  6.84.

3 
5.72.1  41.2  10.46.3  10.16.4  ‐411.2 

Jun 
72.774.

1 
73.474.

0 
27  74.475.

5 
73.074.

2 
75.976.

4 
‐1.50.9  ‐2.92  8.52  8.61  ‐0.1.0  ‐

2.81.9 
11.40  11.510.

7 
‐1.10.0 

Jul 
70.24  62.463.

1 
22  70.69  69.368.

7 
68.469.

0 
2.21.9  0.3  6.7.2  6.69  3.95  1.0  10.05  9.710.1  2.3.4 

Aug 
69.770.

5 
65.19  26  69.770.

8 
67.669.

1 
67.768.

3 
2.04  ‐0.17  8.39.5  8.89.

6 
4.06  2.1.0  12.914.

5 
13.514.

6 
1112.2 

Sep 
65.364.

4 
54.13  9  64.39  61.262.

1 
65.78  ‐1.40.9  ‐

4.53.7 
5.64.7  6.45.

8 
‐1.30.8  ‐65.3  8.67.1  9.68.8  ‐6.5.1 

*monthly mean of MDA8 ozone including days with regional MDA8 < 60 ppb 
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Model performance can be evaluated graphically with scatter plots. Figure V‐5‐4 compares the measured and 

modeled MDA8 ozone concentrations for 2018 in each region.  

 

 

 

FIGURE V‐5‐4 

OBSERVED VS. PREDICTED MAXIMUM DAILY AVERAGE 8‐HOUR (MDA8) OZONE.  DASHED LINES INDICATE 
10% ERROR BOUNDS. 

 

The scatter and density scatter plots show consistent results:  low bias in the high concentration cases and 

high bias in the low concentration regime with larger deviations at low concentrations. Geographical bias is 

also evident, with over‐prediction in the coastal zone and ‘UrbunSource’ zones and under‐prediction in the 

‘San  Fernando’  zone.  Still,  predictions  in  the  ‘UrbanReceptor’  zone,  in where  the design  site  and most of 

traditional receptor stations are located, agrees reasonably well with the measurements. While the model 

deviation is more noticeable at low concentrations, the latest U.S. EPA guidance requires the use of only the 

top 10 days greater than 60 ppb in the RRF calculation, indicating that the modeling capability to predict high 

concentrations is more important than the prediction of low concentrations.   

Time Series and Hourly Boxplots of Observed and Predicted Ozone  

Figures V‐5‐5 through V‐5‐10 show the diurnal trends of observed and predicted maximum daily average 8‐

hour (MDA8) ozone concentrations for each day from May 1st through September 30th, 2018, for six stations 
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following a transport route from the coastal area of the Basin to inland Crestline and Redlands. Supplemental 

diurnal observed and predicted MDA8 ozone and daily averages of  its precursors (i.e., NO, NO2, NOx, and 

NOy)  for  all  remaining air quality  sites  (including  stations outside  the Basin within model domain  such as 

Phelan, Simi Valley, and Hesperia) are provided as Attachment 2 to this appendix.  

 The geographical bias is clearly present in the MDA8 ozone time series – over‐prediction in West Los Angeles, 

and under‐prediction in the inland area. However, the under‐prediction of peak concentration is not rare in 

photochemical modeling. In fact, South Coast AQMD has successfully demonstrated its capability to predict 

episodic events better  than other agencies  in the nation,  including the National Oceanic and Atmospheric 

Administration (NOAA)/EPA, the official air quality forecast agency.  

Overall, it is important to note that the effects of prediction biases or errors are mitigated by the use of relative 

response factors for the attainment analysis. 

 

FIGURE V‐5‐5 

TIME SERIES OF  OBSERVED VS. PREDICTED MAXIMUM DAILY AVERAGE 8‐HOUR (MDA8) WEST LOS 
ANGELES OZONE 

 

FIGURE V‐5‐6 

TIME SERIES OF OBSERVED VS. PREDICTED MAXIMUM DAILY AVERAGE 8‐HOUR (MDA8) CENTRAL LOS 
ANGELES OZONE 
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FIGURE V‐5‐7 

TIME SERIES OF OBSERVED VS. PREDICTED MAXIMUM DAILY AVERAGE 8‐HOUR (MDA8) GLENDORA 
OZONE 

 

FIGURE V‐5‐8 

TIME SERIES OF OBSERVED VS. PREDICTED MAXIMUM DAILY AVERAGE 8‐HOUR (MDA8) FONTANA OZONE 

 

FIGURE V‐5‐9 

TIME SERIES OF OBSERVED VS. PREDICTED MAXIMUM DAILY AVERAGE 8‐HOUR (MDA8) CRESTLINE 
OZONE 



Chapter 5: 8‐Hour Ozone Attainment Demonstration 

V‐5‐19 

 

FIGURE V‐5‐10 

TIME SERIES OF OBSERVED VS. PREDICTED MAXIMUM DAILY AVERAGE 8‐HOUR (MDA8) REDLANDS 
OZONE 

 

Figures  V‐5‐11  through  V‐5‐16  show  the  box‐and‐whisker  plots  (boxplots  hereafter)  of  hourly  profiles  of 

observed and predicted 1‐hour ozone concentrations during May 1st through September 30th, 2018 for the 

same stations as in previous sections. Included in Attachment 2 to this appendix are observed and predicted 

hourly profiles of 1‐hour ozone and its precursors (i.e., NO, NO2, NOx, and NOy) for all remaining air quality 

sites. The box is drawn between the 25th (Q1) and 75th (Q3) percentiles, with a horizontal line drawn in the 

middle indicating the median. The whiskers extend above and below the box to the most extreme data points 

that are within a distance to the box equal to 1.5 times the interquartile range (1.5×(Q3 ‐ Q1); Tukey boxplot). 

Points outside the whiskers’ ranges indicating outliers are plotted too. As shown on the boxplots, model is in 

agreement with observations  in prediction of hourly changes of ozone concentrations throughout the day 

indicating lower ozone medians at night and higher values during day‐time. The model tends to over‐predict 

the ozone medians at West LA and Central LA throughout the day, however, day‐time predictions agree well 

with observations at inland stations. The time and magnitude of the ozone peaks are well‐captured by the 

model; for example, the model correctly predicts that ozone concentrations peak at 13:00 in West LA, Central 

LA, and Glendora stations.   
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FIGURE V‐5‐11 

BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY OZONE IN WEST LOS ANGELES. 
HORIZANTALHORIZONTAL LINES INDICATE 25TH, 50TH (MEDIAN; MIDDLE LINE), AND 75TH PERCENTILES. 

 

 

 

FIGURE V‐5‐12 

BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY OZONE IN CENTRAL LOS ANGELES. 
HORIZANTALHORIZONTAL LINES INDICATE 25TH, 50TH (MEDIAN; MIDDLE LINE), AND 75TH PERCENTILES.   

 

 



Chapter 5: 8‐Hour Ozone Attainment Demonstration 

V‐5‐21 

 

FIGURE V‐5‐13 

BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY OZONE IN GLENDORA. HORIZANTALHORIZONTAL LINES 
INDICATE 25TH, 50TH (MEDIAN; MIDDLE LINE), AND 75TH PERCENTILES. 

 

 

FIGURE V‐5‐14 

BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY OZONE IN FONTANA. HORIZANTALHORIZONTAL LINES 
INDICATE 25TH, 50TH (MEDIAN; MIDDLE LINE), AND 75TH PERCENTILES. 
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FIGURE V‐5‐15 

BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY OZONE IN CRESTLINE. HORIZANTALHORIZONTAL LINES 
INDICATE 25TH, 50TH (MEDIAN; MIDDLE LINE), AND 75TH PERCENTILES. 

 

 

 

FIGURE V‐5‐16 

BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY OZONE IN REDLANDS. HORIZANTALHORIZONTAL LINES 
INDICATE 25TH, 50TH (MEDIAN; MIDDLE LINE), AND 75TH PERCENTILES. 

 

Base‐Year VOC Model Performance Evaluation 
A  VOC  performance  evaluation  is  presented  in  Attachment  5.  VOC measurements  used  for  this  analysis 

included measurements of  toxic VOC species at seven stations as part of  the Multiple Air Toxics Exposure 

Study V (MATES V) monitoring campaign2 and measurements of carbonyl and hydrocarbon species at  five 

 
2 The MATES V monitoring campaign was conducted from May 2018‐April 2019, although measurements at some 
stations began several months earlier. All available data was included in this analysis.   
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stations  in  the  Photochemical  Assessment Monitoring  Stations  (PAMS)  network.  In  2018,  both  programs 

collected 24‐hour VOC samples on a 1‐in‐6 day schedule. Scatter plots (predicted vs. observed) of several VOCs 

are presented  in addition to quarterly average comparisons by monitoring site. Overall,  reasonable model 

performance is demonstrated, although the model underpredicted concentrations for most VOCs. 

Base‐Year Vertical Profiles 
Vertical profiles are presented in Attachment 6 for several species including NO, NO2, HNO3, O3, and select 

VOCs. The profiles represent Basin averages for the month of July (i.e., all hours in July and all grid cells within 

the Basin were averaged) and extend from ground‐level up to the highest modeling layer at approximately 16 

km. Vertical cross‐sections up to approximately 1 km are also presented. 

July  was  chosen  as  it  exhibited  a  combination  of  moderate  and  high  ozone  events.  In  the  profiles,  the 

tropopause  is  denoted  by  a  dashed  line  and  assumes  a  height  of  11  km.  The  lack  of  vertically  resolved 

measurements for these species precludes a comprehensive model performance evaluation. However, the 

profiles  are  consistent  with  a  qualitative  understanding  of  the  atmosphere.  For  example,  NOx  emissions 

primarily occur at ground‐level where the highest concentrations are expected, yet NOx also exists in higher 

concentrations in the stratosphere due to photolysis of N2O and commercial aircraft emissions. VOCs, which 

are also emitted at ground‐level, are reactive species and therefore are unable to survive long enough to be 

transported to the stratosphere. Thus, their concentrations taper off rapidly. The profiles are consistent with 

these trends, demonstrating that CMAQ performs as expected. 

Ozone Modeling – Developing Ozone Isopleths 
The set of 153 days from May 1st through September 30th, 2018, was simulated and analyzed to determine 

daily 8‐hour average maximum ozone for the 2018 and 2037 emissions inventories. A set of simulations with 

incremental VOC and NOx emission reductions from the 2037 baseline emissions was generated to create 

ozone isopleths for each station in the Basin. The ozone isopleths, included in Attachment 4 of Appendix 5, 

provide updated guidance for the formulation of the future control strategies. They represent the projected 

design values under NOx and VOC control scenarios using RRFs. Ozone RRFs were calculated using the ratio 

methodology described in detail in Chapter 1 of Appendix V. A sample of the RRF calculation is provided in 

the next section. 

The isopleths approximate the expected ozone design value for a given level of VOC and NOx emissions. Thus, 

the isopleths can be used to guide the attainment strategy. The isopleth for Glendora (GLEN), the site with 

the highest predicted design value in the attainment scenario, and Crestline (CRES) are depicted in Figure V‐

5‐17. The NOx and VOC emissions correspond to the Basin total. Attainment occurs for design values less than 

or equal to 70.9 ppb, which is denoted by the white contour in the isopleth. With VOC emissions greater than 

300 tons per day, the corresponding NOx emissions along the white contour are approximately 60‐70 tons per 

day at GLEN and 70‐80 tons per day at CRES. The isopleth further demonstrates that VOC reductions alone 

are  insufficient  to  demonstrate  attainment;  NOx  reductions  are  the  only  pathway  to  attainment.  Ozone 

chemistry depends on location specific emissions and meteorology. Therefore, the NOx emission meeting the 
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70.9 ppb varies from station to station. Additionally,  the  isopleths were developed using across‐the‐board 

emission reduction percentage, not category specific  reductions,  therefore,  the estimated NOx amount  to 

meet the standard from the isopleths is different from the attainment scenario presented in the draft Draft 

Final 2022 AQMP and later chapter of this Appendix.  

   

FIGURE V‐5‐17 

ISOPLETH FOR CRESTLINE AND GLENDORA DEPICTING BASIN TOTAL NOX AND VOC EMISSIONS AND 
CORRESPONDING OZONE DESIGN VALUE 

 

Consistent  with  previous  AQMPs,  attainment  demonstration  simulations  do  not  include  emissions  from 

wildfires in either base year simulations or future year simulations. While wildfire smoke can have a significant 

impact  on  particulate  matter  concentrations  and  wildfire  events  pending  the  exceptional  event 

demonstration can be discarded  for  the determination of PM2.5 standards attainment, wildfire emissions 

have very limited effect on ozone design values. In particular, wildfire events had very limited impact on ozone 

concentrations during the entire modeling period in 2018, and in particular, on the top‐10 days that are used 

for the RRF calculation. High ozone days in the Basin are typically driven by photochemical reactions from NOx 

and  VOC  under  abundance  of  sunlight  and  stagnant meteorological  conditions.  Figure  V‐5‐18  shows  the 

difference  in  modeled  ozone  between  baseline  2018  with  and  without  wildfire  emissions  in  Azusa  and 

Glendora, which are the stations with the highest design values projected in the attainment simulation.  As a 

result, the impact of wildfires on the attainment demonstration is expected to be negligible. Still, day‐specific 

wildfire emissions were included in the base year model performance evaluation. 
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FIGURE V‐5‐18 

COMPARISON OF MODELED MDA8 OZONE CONCENTRATIONS WITH (RED SOLID LINE) AND WITHOUT 
(BLUE SOLID LINE) INCLUDING WILDFIRE EMISSIONS DURING MAY TO SEPTEMBER 2018 IN AZUSA (TOP) 

AND GLENDORA (BOTTOM); OBSERVATIONS ARE PRESENTED WITH CIRCLE MARKERS.  

 

 

Future Ozone Air Quality 
Chapter  5  summarizes  the  results  of  the ozone  simulations.  Table V‐5‐9  shows  the 2018 base  year,  2037 

baseline,  and  2037  attainment  ozone  design  values.  The  2037  baseline  scenario  without  any  additional 

reduction  beyond  already  adopted measures  does  not  lead  to  attainment,  indicating  additional  emission 

reductions are necessary to meet the standards. NOx emissions must be reduced by about 7167% beyond the 

2037 baseline. With the proposed controls in place, the updated analysis shows the highest design value at 

the Glendora monitoring site.  

 

TABLE V‐5‐9 

MEASURED AND PREDICTED OZONE DESIGN VALUES 
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The detailed RRF  calculation demonstrating attainment  is  shown below. Table V‐5‐10  shows  the modeled 

maximum daily average 8‐hour ozone concentrations at Glendora for the top 10 days in the baseline 2018 

simulation and the corresponding values for the 2037 attainment demonstration simulation.  

TABLE V‐5‐10 

Station  5‐year Weighted Base  2037 Baseline  2037 Controlled 

Azusa  97.6  94.790.3  69.268.8 

Banning  97.0  8579.7  61.560.6 

Crestline  110.3  100.693.4  68.167.0 

Fontana  98.3  90.685.0  63.061.9 

Glendora  102.3  98.493.3  70.3 

Indio  84.3  84.375.5  66.40 

La Habra  75.6  7572.4  60.059.2 

Los Angeles  73.3  75.37.35  63.24 

Lake Elsinore  89.0  78.572.4  58.155.2 

Mira Loma  97.3  89.684.0  65.363.8 

Mission Viejo  78.3  77.574.8  61.89 

Palm Springs  89.3  80.275.3  6261.3 

Pasadena  86.3  85.381.8  64.96 

Perris  93.0  82.476.0  61.657.7 

Pico Rivera  75.3  76.974.2  61.560.4 

Pomona  91.3  84.880.6  59.63 

Redlands  106.3  95.889.2  67.265.3 

Reseda  90.3  85.281.8  64.45 

Rubidoux  97.3  88.983.7  6463.6 

San Bernardino  110.0  99.993.2  69.067.3 

Santa Clarita  99.3  9085.0  65.263.8 

Temecula  79.6  72.769.3  60.859.7 

Upland  107.0  98.892.9  69.068.1 



Chapter 5: 8‐Hour Ozone Attainment Demonstration 

V‐5‐27 

DAILY MAX 8‐HOUR AVERAGE OZONE CONCENTRATIONS IN THE TOP‐10 DAYS MODELED IN THE BASE 
YEAR 2018 SIMULATION AND CORRESPONDING MODELED CONCENTRATIONS FOR THE 2037 ATTAINMENT 

SIMULATION  

Date  Base Year 2018  Attainment 2037 

7/7/2018  118.9120.1  72.32 

7/25/2018  108.7106.3  70.168.9 

7/26/2018  104.3102.1  68.467.5 

9/8/2018  103.8102.0  73.50 

7/6/2018  101.51  72.170.5 

7/24/2018  99.697.0  67.766.0 

8/8/2018  96.97  70.60 

7/298/2018  96.23  66.771.6 

7/2729/2018  95.49  68.466.2 

7/8/9/2018  95.392.9  71.168.8 

Top‐10 Day average  102101.0  70.169.5 

 

The RRF is calculated using the average of the top‐10 days in the base year and attainment simulations: 

    RRF = 70.1 /10269.5 /101.0 = 0.68696874  

With the 5‐year weighted base year design value for Glendora at 102.3 ppb, the projected design value for 

the 2037 attainment simulation is: 

    Future Design Value = 102.3 ppb × 0.68696874 = 70.3 ppb  

Based on EPA’s modeling guidance, the future design value is truncated at the decimal point, and as a result, 

the future design value is 70 ppb, which passes the modeled attainment test. 

Spatial Projections of 8‐Hour Ozone Design Values 
The  spatial  distribution  of  ozone  design  values  for  the  2018  base  year  and  2037  baseline  and  controlled 

scenarios are shown in Chapter 5 (main body). 

Unmonitored Area Analysis 
An unmonitored area analysis was conducted to estimate the design values at unmonitored locations. This 

analysis uses both the measurement design values and the modeled ozone profiles throughout the modeling 

domain to estimate 8‐hour daily max ozone design values at unmonitored locations.   

Five‐year weighted design values were calculated for all monitoring stations within and in the vicinity of the 

modeling domain for the 2015 to 2019 period. These measured design values were then interpolated spatially 

using  a  natural‐neighbor  interpolation  based  on  a  Voronoi  tessellation.  Figures  V‐5‐19  through  V‐5‐20 
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illustrate the spatial distribution of 8‐hour ozone 5‐year weighted design values. Only stations that met the 

data  completeness  requirement  for  each  of  the  5  years were  included  in  the  analysis.  A model  gradient 

adjustment  method  was  implemented  to  determine  base  year  ozone  in  unmonitored  locations.  The 

adjustment method selected the nearest monitors and calculated the ratio of the top five modeled 8‐hour 

ozone values during July‐September at unmonitored and monitored locations. It then multiplied the ratio by 

the  measured  design  values  while  applying  an  inverse  distance  weight;  thus,  monitors  nearest  to  the 

unmonitored location carried the greatest weight. Figure V‐5‐19 illustrates the spatial distribution of 8‐hour 

ozone 5‐year weighted design values calculated using the model gradient adjustment method.   

 

 

FIGURE V‐5‐19 

MODEL GRADIENT ADJUSTED 8‐HOUR OZONE DESIGN VALUES IN 2018.  INTERPOLATED FIELDS AND 
MONITOR DATA. 

 

Domain‐wide  relative  response  factors  (RRFs)  can be  calculated  to  forecast ozone design  values  in  future 

years. The 10 highest maximum daily 8‐hour ozone concentrations in the model data are averaged in the base 

and future years. The RRF is the quotient of this average in the future year and this average in the base year. 

Only ten maximum daily 8‐hour concentrations that are greater than or equal to 60 ppb are used in the RRF. 

RRFs are still calculated if at least 5 daily measurements in the top ten values are greater than or equal to 60 

ppb. However, the RRF cannot be calculated if there are less than 5 daily measurements exceeding 60 ppb in 

either the base or future years. SCAB RRFs for the 2037 model simulation are presented in Figure V‐5‐20. 
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FIGURE V‐5‐20 

2037 RRFS IN THE BASIN 

 

The calculated RRFs are  then used  to project  the  interpolated measurement  field  to  simulate  future  year 

concentrations. An  illustration of  the  future ozone predictions  for  the 2037  control  scenario  is  presented 

below in Figure V‐5‐2221. 
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FIGURE V‐5‐2221 

2037 CONTROLLED OZONE PREDICTIONS.  THE BASIN’S MAXIMUM CONCENTRATION IS 70.3 PPB. 

 

Controls do not reduce ozone concentrations uniformly and therefore, the location with the highest ozone 

concentration shifts in future years. Crestline has the highest base2018 5‐year weighted design value. In 2037, 

the unmonitored area analysis predicts that the Glendora area mountains east of Santa Clarita will have the 

highest design value in the Basin.  with a maximum design value of 71.8 ppb. This is consistent with a relatively 

uninhabited area with a population of less than 50 people per square mile according to the 2020 Census (see 

Figure V‐5‐22).  All  other  areas  are  projected  to  be  in  attainment  demonstration, which  focuses  solely  on 

monitor design values.  . 

The most  significant uncertainty  in  the unmonitored area  analysis  arises  from  the  choice of  interpolation 

scheme. The current analysis employs the same natural‐neighbor interpolation used in the 2016 AQMP. In the 

2016  AQMP, measured  design  values  were  interpolated  using  different methods  and  a  natural‐neighbor 

interpolation was  found  to produce  the  lowest  residual  sum suggesting  that  it best  represents  the design 

values  in  the modeling domain. The natural‐neighbor  interpolation relies on Voronoi  tessellation whereby 

polygons are constructed around known values. Polygons are then constructed around query points and the 

resulting value is determined by a weighted average of the intersected area with the known polygons (Sibson, 

1981). 
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FIGURE V‐5‐22 

2020 CENSUS POPULATION BY CENSUS TRACT.3 AREA OF OZONE EXCEEDENCE INDICATED BY DASHED BOX 

Coachella Valley 

The unmonitored area analysis was extended to the Coachella Valley to ensure attainment of the 2015 8‐hour 

ozone standard in 2037. The interpolatedsame model gradient adjustment method used for SCAB was applied 

to the Coachella Valley unmonitored area analysis; 8‐hour ozone design values in 2018 are depicted in Figure 

V‐5‐2319. 

The declining effectiveness of Basin emission reductions in the Coachella Valley is evident upon examining the 

2037 model‐calculated RRFs in Figure V‐5‐2423. While the RRFs are low (i.e., emission reductions are more 

effective) in the Palm Springs area, the RRFs gradually increase and approach unity in the southern and eastern 

portions of the Coachella Valley. This is expected since these areas are distant from the Basin and are therefore 

less sensitive to emission reductions in the Basin. 

 

 
3 Source: 2020 Census Demographic Data Map Viewer 
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FIGURE V‐5‐23 

INTERPOLATED 8‐HOUR OZONE DESIGN VALUES IN 2018.  

2037 RRFS IN COACHELLA VALLEY 

 

The  unmonitored  area  analysis  was  conducted  in  the  same  manner  as  for  the  Basin.  The  analysis 

demonstrated attainment of  the 2015 8‐hour ozone standard  in Coachella Valley with a maximum design 

value of 69.368.6 ppb near Salton Cityeast of Indio (Figure V‐5‐2524). 

 

 

FIGURE V‐5‐2524 

2037 CONTROLLED OZONE PREDICTIONS.  THE COACHELLA VALLEY MAXIMUM CONCENTRATION IS 69.3 
PPB. IN COACHELLA VALLEY 
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Weight of Evidence Analysis 

Weekend Ozone Effect 

The weekend ozone effect is a well‐studied phenomenon in the Basin whereby NOx emission decreases on 

weekends, primarily due to lower heavy‐duty traffic volumes, produce increases in ozone (Pollack et al., 

2012; Nussbaumer and Cohen, 2020; Kim et al., 2022; Schroeder et al., 2022). The NOx emission decrease on 

weekends is reflected in the NOx concentrations at the Central Los Angeles monitoring site (see Figure V‐5‐

26). Assuming that meteorology on weekends and weekdays is similar, the ozone increase is attributable to 

differences in the VOC:NOx ratio as VOC emissions do not significantly decline on weekends. As the Basin 

transitions toward NOx‐limited ozone formation, it is expected that the weekend ozone effect will decline 

and eventually reverse (i.e., weekend ozone will be lower than weekday ozone). Thus, the weekend ozone 

effect can be used to explore the dominant ozone formation regime in the Basin. 

 

FIGURE V‐5‐26 

MEAN RATIO OF WEEKEND TO WEEKDAY NOX IN LOS ANGELES 

The weekend ozone effect differs depending on season and location. The seasonality is explained by higher 

VOC emissions during summer, largely due to biogenic emissions, causing the ozone formation regime to shift 

towards NOx‐limited.  Additionally,  NOx‐limited  ozone  formation will  first  become  apparent  in  downwind 

locations  (e.g.,  Crestline)  before  the  transition  occurs  in  emission  source  areas  (e.g.,  Los  Angeles)  due  to 

differences in ambient NOx levels. 

The weekend ozone effect was analyzed between 2000 and 2021 using 8‐hour ozone measurements during 

March‐May  and  June‐September  in  Crestline  and Glendora.  These  sites  correspond  to  the  base  year  and 

future year design sites, respectively. Figure V‐5‐27 depicts the ratio of weekend to weekday 8‐hour ozone; 

ratios greater than one indicate VOC‐limited ozone formation, while ratios less than one indicate NOx‐limited 

ozone formation. All measurement trends indicate that the region is progressing towards NOx‐limited ozone 

formation (i.e., reduced NOx emissions lead to reduced ozone) with Crestline during June‐September showing 

strong  evidence  that  downwind  areas  have  already  transitioned  to  the  NOx‐limited  regime.  These 

observations  support  the  2022  AQMP  control  strategy  which  heavily  relies  on  NOx  over  VOC  controls. 

Substantial NOx reductions will ensure that all the Basin enters the NOx‐limited regime, whereby reducing 
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NOx is the most effective strategy to reduce ozone. Furthermore, NOx reductions are the only viable pathway 

to attain the 2015 8‐hour ozone NAAQS. 

   

FIGURE V‐5‐27 

MEAN RATIO OF WEEKEND TO WEEKDAY 8‐HOUR OZONE IN GLENDORA AND CRESTLINE.  

Long‐Term Trends in Ozone Background Levels 
The transport of ozone and its precursor emissions to California has important implications for air quality in 

the Basin. In addition to U.S. anthropogenic sources, unraveling the international anthropogenic pollution 

contribution of surface ozone is complicated. Several studies evaluated the influences of international ozone 

sources on spatial and temporal ozone distribution and trends over California, while most studies did not 

focus on the South Coast Air Basin. High elevation locations are more sensitive to Asian pollution because of 

their exposure to the free troposphere. In the study of Hudman et al. (Hudman, R. C., et al. JGR, 2004), 

model results indicated a mean Asian pollution enhancement of 7 ppb ozone at Sequoia National Park 

(mountain sites) in May 2002 on those days when the 8‐hour average ozone concentration exceeded 80 

ppb. From the study of Zhang et al. (Zhang, L., et al. ACP, 2008), Asian pollution enhanced surface ozone 

concentrations by 5–7 ppb over western North America in spring 2006. Pfister et al. (Pfister, G. G., et al. JGR, 

2013) estimated that, on average, 10 ± 9 ppb of surface afternoon ozone over California during June‐July 

2008 was attributable to ozone and ozone precursors entering the region from outside. This contribution 

features significant spatial and temporal variability.  Lin’s study showed (Lin, M., et al. JGR, 2012) during 

strong episodes in May‐June 20210, Asian emissions can contribute 8–15 ppbv ozone in the model on days 

when observed maximum daily 8‐h average ozone  (MDA8 O3) exceeds 60 ppbv. Asher’s study (Asher, E. C., 
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et al. JGR, 2018) showed ozone is elevated by 6.3 ± 0.8 ppb due to transpacific transport in a remote 

mountaintop site ‐ Chews Ridge ‐ in California, in February–September 2012. One of the studies (David D. 

Parrish 2022) addressed that the US background Ozone Design Value was larger than the US anthropogenic 

Ozone Design Value in the Los Angeles urban area in the year of 2020. Based upon EPA's  air quality 

modeling for the Revised Cross‐State Air Pollution Rule Update (https://www.epa.gov/csapr/final‐cross‐

state‐air‐pollution‐rule‐update), it is projected that in 2021, the contribution from Canada, Mexico and 

offshore sources to the Basin is an average of 3.77 ppbv of ozone.  

The  Basin  design  values  have  decreased  significantly  over  the  past  few  decades  (see  Chapters  2  and  5). 

However, since 1980, an investigation of histograms (Figure V‐5‐28) detailing half‐decadal changes in average 

maximum daily 8‐hr ozone distributions reveals that concentrations have not decreased uniformly on all days.  

Figure V‐5‐28 reveals that the percent of days exceeding the 2008 NAAQS 8‐hr Federal Standard of 75 ppb has 

decreased significantly since 1980 when looking at all surface measurement stations in the basin. On the other 

hand,  the  frequency  of  extremely  clean  days  has  decreased  in  the  past  few  decades,  suggesting  that 

background concentrations have increased.   

 

FIGURE V‐5‐28 

HALF‐DECADAL HISTOGRAMS DETAILING THE PERCENT OF DAYS WITH EACH SPECIFIC MAXIMUM DAILY 8‐
HOUR OZONE VALUE   
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Meteorology and Climate Change Impacts on Ozone 

Meteorology introduces uncertainty into the attainment demonstration because it is known to affect ozone 

formation, resulting in substantial interannual variability in the Basin design value. Three independent 

analyses were undertaken to quantify the impact of this variability. Two approaches focused on the 

historical record to estimate the contribution of meteorology to ozone, while the third approach was 

designed to estimate climate‐related impacts in 2037. 

Following the increase in ozone design value that began in 2016, South Coast AQMD contracted with 

academic researchers to assess the extent to which meteorology contributed to the increase. The 

researchers analyzed meteorological data from 1990‐2019 and found increasing trends in ambient 

temperature and synoptic high‐pressure systems over the Basin. Both meteorological factors are known to 

degrade air quality in the region. Generalized Additive Modeling (GAM) was then conducted to distinguish 

the effects of emissions and meteorology. As shown in Figure V‐5‐29, in the absence of meteorological 

variation, the GAM predicted a rapid decline in the ozone design value due to continual emission reductions 

until about 2010. However, the rate of ozone decline slowed after 2010, which is consistent with the region 

overcoming a NOx disbenefit. The GAM also demonstrated that meteorological variability resulted in ozone 

fluctuations of approximately ±5 ppb from 1990‐2019. Furthermore, the GAM demonstrated an ozone 

increase in 2017 due to meteorology, consistent with the high ozone levels observed that year. 

 

FIGURE V‐5‐29 
STATISTICAL MODELING WAS USED TO DISTINGUISH THE EFFECTS OF EMISSIONS AND METEOROLOGY ON 

THE BASIN OZONE DESIGN VALUE BETWEEN 1990 AND 2019. 

 

South Coast AQMD conducted an independent modeling analysis with the objective being to isolate the 

impact of meteorological variation on ozone air quality. National Center for Environmental Prediction North 

American Regional Reanalysis data for 2016‐2020 was processed using WRF to develop gridded 

meteorological inputs for the South Coast domain. Anthropogenic emissions were held constant and 

biogenic emissions were recalculated using each year’s meteorology. The RRF approach, used in the 



Chapter 5: 8‐Hour Ozone Attainment Demonstration 

V‐5‐37 

attainment demonstration to project future air quality, was modified for this analysis. EPA’s guidance for 

calculating RRF dictates that the top 10 dates at each monitor in the base year be carried over to the future 

year. Additionally, the guidance requires that the calculation be based on the highest MDA8 modeled in a 

3x3 grid cell box surrounding the monitor and that the same grid cell be preserved for the future case. Since 

EPA’s attainment demonstration guidance requires that the base and future years use the same 

meteorology, these are reasonable requirements. However, this analysis used distinct meteorology for each 

year and thus both restrictions were removed. 

The results for the 2016‐2020 analysis period are displayed in Figure V‐5‐30, which demonstrates the 

variation in modeled 4th highest 8‐hour ozone concentrations at several monitoring sites. Meteorological 

variability differed by site, but was similar to that predicted by the GAM approach for the Crestline site. The 

highest ozone levels were predicted in 2020 for most Basin monitors, consistent with observations as 

explained thoroughly in Chapter 2 (main body). 

 

FIGURE V‐5‐30 

4TH HIGHEST MODEL‐PREDICTED 8‐HOUR OZONE DURING THE 2016‐2020 ANALYSIS PERIOD. 

 

Another objective of South Coast AQMD’s analysis was to examine the effect of climate change on 

attainment of the 2015 8‐hour ozone standard of 70 ppb in 2037. This analysis employed meteorology 

consistent with the Representative Concentration Pathway (RCP) 8.5 modeled by the Geophysical Fluid 

Dynamics Laboratory’s Earth System Model and downscaled to the 4 km regional domain using WRF.4 The 

RCP 8.5 pathway represents unmitigated greenhouse gas emissions. The base and future simulation periods 

were 2016‐2020 and 2035‐2039, respectively. Because the objective was to isolate climate impacts, 

 
4 Earth System Model, Geophysical Fluid Dynamics Laboratory. https://www.gfdl.noaa.gov/earth‐system‐model/ 
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anthropogenic emissions were held constant while biogenic emissions were adjusted using each year’s 

meteorology. Simulated 8‐hour ozone on the top 10 days in each of the 5‐year base and future periods was 

extracted. The mean of the top 10 days was averaged in each year and those values were subsequently 

averaged across each 5‐year period. The RRF was determined by the ratio of the future to base 5‐year 

average and the RRF was multiplied by the observed base design values. As shown in Figures V‐5‐31 and V‐5‐

32, this analysis predicts high variability in the climate impact, ranging from a 4.5 ppb increase in Glendora 

to a decrease of 0.5 ppb in Long Beach. 

 

FIGURE V‐5‐31 

PREDICTED FUTURE OZONE DESIGN VALUES USING RCP 8.5 METEOROLOGY COMPARED TO MEASURED 
BASELINE VALUES. UNCERTAINTY IS REFLECTED AS THE FULL RANGE OF RESPONSES SEEN IN THE FUTURE 

5‐YEAR PERIOD. 

 

FIGURE V‐5‐32 

MAP DISPLAYING THE CHANGE IN FUTURE OZONE DESIGN VALUES USING RCP 8.5 METEOROLOGY 
COMPARED TO MEASURED BASELINE VALUES. 
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Results from the climate impact assessment should be interpreted with caution. Significant uncertainty is 

introduced by the 5‐year window of the base and future periods, as natural meteorological variability can 

obscure the climate signal. For this reason, air quality climate assessments typically employ 10 to 15‐year 

base and future simulation periods which dampen the effects of natural variability. Furthermore, it is 

challenging to tease out short term (i.e., less than 30‐year interval between base and future scenarios) 

climate impacts. However, this constraint was necessary given that the objective of the analysis was to 

quantify impacts on attainment of the 2015 8‐hour ozone standard of 70 ppb, for which attainment must be 

demonstrated in 2037. Finally, meteorological downscaling from global climate models potentially 

introduces bias and no effort was made to correct this bias. However, since bias would presumably affect 

both base and future periods and climate impacts were estimated in a relative, rather than absolute sense, 

it is not clear that this would significantly alter the results. 

Modeling the effect of the “Safer at Home” order due to COVID‐19 in 

2020 

Air quality was modeled during March 15 ‐ May 15, 2020, a period affected by the Governor’s “Safer at Home” 

order,5  with  a  goal  of  quantifying  the  impacts  of  meteorology  and  emissions  changes  on  high  ozone 

concentrations measured in the last week of April and first two weeks of May. This analysis serves to bolster 

confidence in the AQMP modeling platform. 

The modeling analysis initially sought to determine the extent to which meteorology contributed to the high 

ozone  episodes.  Biogenic  emissions  were  estimated  using  2020  meteorology.  However,  anthropogenic 

emissions were not adjusted to account for COVID‐related changes in activity. Instead, emissions projected 

from the 2016 AQMP baseline were used, and on‐road emissions were aligned with the 2020 calendar. Figure 

V‐5‐33 shows the simulated and measured 8‐hour ozone concentrations in Glendora. Even without accounting 

for COVID‐related emission changes,  the model captured the high ozone episodes at  the end of April and 

beginning of May, indicating that meteorology was largely responsible. 

 

 
5 https://www.gov.ca.gov/wp‐content/uploads/2020/03/3.19.20‐EO‐N‐33‐20‐COVID‐19‐HEALTH‐ORDER‐03.19.2020‐signed.pdf 
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FIGURE V‐5‐33 

MODELED AND OBSERVED 8‐HOUR OZONE IN GLENDORA 

 

The second phase of the analysis sought to quantify emission changes due to COVID‐related impacts. Multiple 

information  sources  such  as  Caltrans  PeMS,  the  Federal  Aviation  Administration’s  aircraft  operations 

databases, and maritime activity records were consulted to account for decreases in transportation and goods 

movement. An aviation decrease of 61%, a 12‐43% reduction in traffic volume, and an 11% reduction in cargo 

throughput at the ports were reflected in the modeling emissions. Figure V‐5‐34 demonstrates the change in 

NOx and VOC emissions compared to the baseline. Marginal VOC emission increases reflect consumer product 

usage over the Basin and align with population density. Fugitive VOC emissions from tankers during marine 

transit of crude oil and petroleum products were added to baseline emissions. Figure V‐5‐35 shows the model‐

predicted 8‐hour ozone response averaged across the 10 highest days in the study period. Similar to the ozone 

weekend effect,  the reduced NOx emissions  in populated areas contributed to higher ozone  in LA county, 

while inland downwind area was predicted to have lower ozone due to reduced NOx emissions.  
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FIGURE V‐5‐34 

NOX AND VOC EMISSION CHANGES DUE TO COVID IMPACTS DURING THE STUDY PERIOD 

 

 

FIGURE V‐5‐35 

MODELED TOP 10 DAYS 8‐HOUR OZONE RESPONSE DUE TO EMISSION CHANGES DURING THE COVID 
STUDY PERIOD 

 

In summary, modeling indicated that meteorology played a significant role in the poor air quality experienced 

during the study period, with a lesser impact due to emission changes. However, the model predicted that 

downwind areas experienced ozone decreases due to COVID‐related NOx emission decreases while the urban 

core experienced ozone  increases. This  is consistent with the weekend effect analysis and therefore  lends 

further confidence in our modeling platform. We further note that the findings in this analysis are generally 

consistent with those of Parker et al. 

Uncertainties Associated with the Technical Analysis 
As with any attainment plan, there are uncertainties associated with the technical analysis. Described herein 

are the primary contributors to such uncertainties as well as some of the safeguards built into the air quality 

planning process to manage and control such uncertainties. 



Draft Final 2022 AQMP Appendix V: Modeling 

V‐5‐42 

Demographic and Growth Projections 

Uncertainties exist in the demographic and growth projections for future years. As projections are made to 

longer periods (i.e., over ten or more years), the uncertainty of the projections become greater. Examples of 

activities that may contribute to these types of uncertainties include the growth rate and the type of new 

sources in the Basin and their geographic distribution, future residential construction, military base reuse, 

and economic conditions.  

Emissions Inventory 

Emissions were prepared for the 2018 base year and for the 2037 baseline and control scenarios. The baseline 

represents the level of emissions with no additional reductions beyond adopted measures, while the control 

case contains additional emission reductions proposed in this AQMP to reach attainment. 

While significant improvements have been realized in mobile source emissions models, uncertainties continue 

to exist in the mobile source emissions inventory estimates. EMFAC on‐road mobile source emission estimates 

have improved with each new EMFAC release. On‐road mobile source emissions have inherent uncertainties 

with the current methodologies used to estimate vehicle miles traveled and the impacts of fuel additives such 

as ethanol. Stationary (or point) source emission estimates have less associated uncertainties compared to 

area source emission estimates. Major stationary sources report emissions annually whereas minor stationary 

and area source emissions are, in general, estimated based on a top down approach that relies on production, 

usage  or  activity  information.  Area  source  emissions  including  paved  road  dust  and  fugitive  dust  have 

significant uncertainties in the estimation of particulate (PM2.5) emissions due to the methodologies used for 

estimation, temporal loading and weather impacts. 

Ambient Air Quality Monitoring Data 

Generally,  ambient  air  quality  measurements  are  accurate  to  within  plus  or  minus  half  of  a  unit  of 

measurement (e.g., for ozone usually reported in units of parts‐per‐hundred million (pphm) would be accurate 

to within ±0.5 pphm or ±5 ppb). Due to rounding conventions, the Basin’s 8‐hour attainment status based on 

ambient monitoring data would be achieved if all ozone monitors reported ozone concentrations less than or 

equal to 70.9 ppb. 

Air Quality and Meteorological Models 

The air quality models used for ozone and particulate air quality analysis are state‐of‐the‐art, comprehensive 

3‐dimensional models that utilize 3‐dimensional meteorological models, complex chemical mechanisms that 

accurately simulate ambient reactions of pollutants, and sophisticated numerical methods to solve complex 

mathematical equations that lead to the prediction of ambient air quality concentrations. While air quality 

models  progressively  became more  sophisticated  in  employing  improved  chemical  reaction modules  that 

more accurately simulate the complex ambient chemical reaction mechanisms of the various pollutants, such 

improved modules are still based on limited experimental data that carry associated uncertainties. In order to 

predict  ambient  air  quality  concentrations,  air  quality  models  rely  on  the  application  of  sophisticated 
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numerical methods to solve mathematical equations that govern the highly complex physical and chemical 

processes that also have associated uncertainties. 

Meteorology and Climate Change Impacts on Ozone 

Meteorology introduces uncertainty into the attainment demonstration because it is known to affect ozone 

formation, resulting in substantial interannual variability in the Basin design value. Three independent 

analyses were undertaken to quantify the impact of this variability. Two approaches focused on the 

historical record to estimate the contribution of meteorology to ozone, while the third approach was 

designed to estimate climate‐related impacts in 2037. Analysis of the historical record showed that 

meteorology contributed to variation of about ±5 ppb in the annual 4th highest 8‐hour ozone at the Crestline 

monitoring site. The final analysis attributed design value increases exceeding 4 ppb in 2037 to climate 

change, with the greatest impacts observed at foothill and inland monitoring sites. Taken together, natural 

meteorological variability and climate change introduce considerable uncertainty in the attainment 

demonstration. Nevertheless, the U.S. EPA modeling guidance states that the same meteorology must be 

used for base and future years. 

Safeguards against Uncertainties 

While completely eliminating uncertainties is an impossible task, there are a number of features and practices 

built  into  the  air  quality  planning  process  that  manage  and  control  such  uncertainties  and  preserve  the 

integrity of an air quality management plan.  

The  concerns  regarding  future year uncertainties  in  the  technical  analysis  are  reduced with  future AQMP 

revisions.  Each  AQMP  revision  employs  the  best  available  technical  information.  Under  state  law,  AQMP 

revision  is  a  dynamic  process  with  revisions  occurring  every  three  years.  AQMP  revision  represents  a 

“snapshot in time” providing the progress achieved since the previous AQMP revision and efforts still needed 

in order to attain air quality standards.  

Under the federal Clean Air Act, a state implementation plan (SIP) is prepared for each criteria pollutant. The 

SIP is not required to be updated on a routine basis under the federal Clean Air Act. However, the federal 

Clean Air Act recognizes that uncertainties do exist and provides a safeguard if a nonattainment area does not 

meet an applicable milestone or attain federal air quality standards by their applicable dates. Contingency (or 

backstop) measures are required in the AQMP and must be developed into regulations such that they will take 

effect if a nonattainment area does not meet an applicable milestone or attainment date. In addition, federal 

sanctions may be imposed until an area meets applicable milestone or attainment targets. 

Summary and Conclusion 
The  attainment  demonstration  for  the  South  Coast  Air  Basin  predicts  that  157124  tons  per  day  of  NOx 

reductions  from the 2037 baseline are needed  to meet  the 8‐hour ozone standard  in 2037,  resulting  in a 

carrying capacity of 62.860 tons per day. This equates to an approximately 7167% reduction from the 2037 

baseline. With the controls proposed in this AQMP, future ozone concentrations are expected to meet the 

federal 2015 8‐hour ozone standard in 2037. 
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The Coachella Valley is currently a “severe‐15” nonattainment area for the 2015 8‐hour ozone standard.  A 

voluntary  reclassification  request  to  “extreme”  nonattainment  and  an  attainment  demonstration  for 

Coachella was presented. With the controls proposed in this AQMP, future ozone concentrations are expected 

to meet the federal 2015 8‐hour ozone standard in 2037. 

Supporting analyses that examined the effect of meteorology and climate change were performed. The 4th 

highest 8‐hour ozone concentration is susceptible to interannual variability of ±5 ppb due to meteorology. 

Climate change is expected to enhance the meteorological impact on 8‐hour ozone, especially in the Glendora 

area which is also the area with the highest design value in the attainment scenario.demonstration. Dynamic 

model  evaluations  assessed  the  model’s  ability  to  predict  ozone  response  to  changes  in  emissions  on 

weekends compared to weekdays and during the “Safer at Home” period in 2020. The model exhibited robust 

performance across these different chemical environments thereby bolstering confidence in the attainment 

demonstration.  

References 
Brown‐Steiner, B. and P. Hess (2011). "Asian influence on surface ozone in the United States: A comparison of 

chemistry, seasonality, and transport mechanisms." Journal of Geophysical Research 116(D17). 

Hudman, R. C., D. J. Jacob, O. R. Cooper, M. J. Evans, C. L. Heald, R. J. Park, F. Fehsenfeld, et al. 2004. “Ozone 

Production in Transpacific Asian Pollution Plumes and Implications for Ozone Air Quality in California.” Journal 

of Geophysical Research: Atmospheres 109 (D23) (December 8). doi:10.1029/2004jd004974 

Jaffe, D. (2003). "Increasing background ozone during spring on the west coast of North America." Geophysical 

Research Letters 30(12). 

Levelt, P. F., G. H. J. van den Oord, M. R. Dobber, A. Malkki, V. Huib, J. de Vries, P. Stammes, J. O. V. Lundell 

and H. Saari (2006). "The ozone monitoring instrument." Geoscience and Remote Sensing, IEEE Transactions 

on 44(5): 1093‐1101. 

National Oceanic and Atmospheric Administration, U. S. D. o. C. and E. S. R.  L. Global Monitoring Division 

(2014). Ozone Sonde Vertical Profile Data. Boulder, CO. 

Ohara, T., H. Akimoto, J. Kurokawa, N. Horii, K. Yamaji, X. Yan and T. Hayasaka (2007). "An Asian emission 

inventory of anthropogenic emission sources  for  the period 1980‐2020." Atmos. Chem. Phys. 7(16): 4419‐

4444. 

Parker LK, Johnson J, Grant J, Vennam P, Parikh R, Chien C‐J, Morris R. Ozone Trends and the Ability of Models 
to Reproduce the 2020 Ozone Concentrations in the South Coast Air Basin in Southern California under the 
COVID‐19 Restrictions. Atmosphere. 2022; 13(4):528. https://doi.org/10.3390/atmos13040528 
Verstraeten, W. W., J. L. Neu, J. E. Williams, K. W. Bowman, J. R. Worden and K. F. Boersma (2015). "Rapid 

increases in tropospheric ozone production and export from China." Nature Geosci 8(9): 690‐695. 

Volz A., Kley D. (1988) Evaluation of the Montsouris series of ozone measurements made in the nineteenth 

century, Nature, 332, 240‐242 



Chapter 5: 8‐Hour Ozone Attainment Demonstration 

V‐5‐45 

US EPA (2018) Modeling Guidance for Demonstrating Air Quality Goals for Ozone, PM2.5, and Regional Haze 

Pollack,  et  al.  Airborne  and  ground‐based  observations  of  a  weekend  effect  in  ozone,  precursors,  and 
oxidation  products  in  the  California  South  Coast  Air  Basin,  Journal  of  Geophysical  Research Atmospheres 
(2012). doi:10.1029/2011JD016772 
 
Nussbaumer  and  Cohen.  The  Role  of  Temperature  and  NOx  in  Ozone  Trends  in  the  Los  Angeles  Basin, 
Environmental Science and Technology (2020). doi:10.1021/acs.est.0c04910 
 
Kim,  et  al.  Understanding  the  paths  of  surface  ozone  abatement  in  the  Los  Angeles  Basin,  Journal  of 
Geophysical Research Atmospheres (2022). doi:10.1029/2021JD035606 
 
Schroeder, et al. Changing Ozone Sensitivity in the South Coast Air Basin during the 
COVID‐19 Period, Atmospheric Chemistry and Physics Discussions (2022). doi:10.5194/acp‐2022‐178 
 
Sibson, R. (1981), A brief description of natural neighbor interpolation. Interpolating multivariate data, John 
Wiley & Sons, New York, 1981, p. 21‐36. 
 
US EPA (2018) Modeling Guidance for Demonstrating Air Quality Goals for Ozone, PM2.5, and Regional Haze 

Verstraeten, W. W., J. L. Neu, J. E. Williams, K. W. Bowman, J. R. Worden and K. F. Boersma (2015). "Rapid 

increases in tropospheric ozone production and export from China." Nature Geosci 8(9): 690‐695. 

Volz A., Kley D. (1988) Evaluation of the Montsouris series of ozone measurements made in the nineteenth 

century, Nature, 332, 240‐242 

Hudman, R. C., D. J. Jacob, O. R. Cooper, M. J. Evans, C. L. Heald, R. J. Park, F. Fehsenfeld, et al. 2004. “Ozone 

Production in Transpacific Asian Pollution Plumes and Implications for Ozone Air Quality in California.” Journal 

of Geophysical Research: Atmospheres 109 (D23) (December 8). doi:10.1029/2004jd004974. 

Zhang, L., Jacob, D. J., Boersma, K. F., Jaffe, D. A., Olson, J. R., Bowman, K. W., Worden, J. R., Thompson, A. M., 

Avery, M. A., Cohen, R. C., Dibb, J. E., Flock, F. M., Fuelberg, H. E., Huey, L. G., McMillan, W. W., Singh, H. B., 

and Weinheimer,  A.  J.:  Transpacific  transport  of  ozone  pollution  and  the  effect  of  recent  Asian  emission 

increases on air quality  in North America: an  integrated analysis using  satellite, aircraft, ozonesonde, and 

surface observations, Atmos. Chem. Phys., 8, 6117–6136, https://doi.org/10.5194/acp‐8‐6117‐2008, 2008. 

Pfister, G. G., S. Walters, L. K. Emmons, D. P. Edwards, and J. Avise (2013), Quantifying the contribution of 

inflow on surface ozone over California during summer 2008, J. Geophys. Res. Atmos., 118, 12,282–12,299, 

doi:10.1002/2013JD020336. 

Itahashi, S., Mathur, R., Hogrefe, C., Napelenok, S. L., and Zhang, Y.: Modeling stratospheric  intrusion and 

trans‐Pacific  transport  on  tropospheric  ozone  using  hemispheric  CMAQ  during  April  2010  –  Part  2: 

Examination of emission impacts based on the higher‐order decoupled direct method, Atmos. Chem. Phys., 

20, 3397–3413, https://doi.org/10.5194/acp‐20‐3397‐2020, 2020. 

Meiyun  Lin,  Arlene M.  Fiore,  Larry W.  Horowitz,  Owen  R.  Cooper,  Vaishali  Naik,  John  Holloway,  Bryan  J. 

Johnson,  Ann M. Middlebrook,  Samuel  J.  Oltmans,  Ilana  B.  Pollack,  Tomas  B.  Ryerson,  Juying  X. Warner, 



Draft Final 2022 AQMP Appendix V: Modeling 

V‐5‐46 

Christine Wiedinmyer, John Wilson, and Bruce Wyman. (2012), Transport of Asian ozone pollution into surface 

air over the western United States in spring, J. Geophys. Res., 117, D00V07, doi:10.1029/2011JD016961. 

Asher, EC; Christensen, JN; Post, A.; Perry, K.; Cliff, SS; Zhao, Y., et al. (2018). The Transport of Asian Dust and 

Combustion Aerosols and Associated Ozone to North America as Observed From a Mountaintop Monitoring 

Site  in  the  California  Coast  Range.  Journal  of  Geophysical  Research:  Atmospheres,  123(10),  5667‐5680. 

doi:10.1029/2017JD028075. 

David D. Parrish, Ian C. Faloona & Richard G. Derwent (2022): Observational based Assessment of 

Contributions to Maximum Ozone Concentrations in the western US, Journal of the Air & Waste 

Management Association, DOI: 10.1080/10962247.2022.2050962 

 



CHAPTER 6 

STATE AIR QUALITY STANDARDS 

Comparison to State Standards 

Coachella Valley 

 





Chapter 6: State Air Quality Standards 

V‐6‐1 

Comparison to State Standards 
This section discusses  future air quality  in  the context of  the California Ambient Air Quality Standards 

(CAAQS), which are distinct from the National Ambient Air Quality Standards (NAAQS). The CAAQS for 1‐

hour and 8‐hour ozone are 0.09 ppm and 0.070 ppm, respectively.  

The CAAQS are based on designation values, while the NAAQS are based on design values. Designation 

values are calculated using Expected Peak Day Concentrations (EPDC), which represent the concentration 

that  statistically  is  estimated  to  recur  once  per  year.  In  the  area  designation  process,  measured 

concentrations that are higher than the calculated EPDC, after the EPDC is rounded to the precision of the 

relevant  State  standard,  are  identified  as  affected  by  an  extreme  concentration  event  and  are  not 

considered  violations  of  the  State  standards.  The  designation  value  refers  to  the  highest  measured 

concentration (rounded to the precision of the relevant State standard) remaining at a given site after all 

measured concentrations affected by extreme concentration events are excluded. In the calculations of 

EPDCs, concentrations affected by exceptional events or unusual concentration events are not excluded. 

However, measured concentrations  that are  identified as affected by an exceptional event or unusual 

concentration event are excluded from being considered as the designation value.  

As  in  the  attainment  demonstration  for  the  2015  federal  8‐hour  ozone  standard,  5‐year  weighted 

designation values were determined based on 2015‐2019 data. The Relative Response Factor (RRF) was 

then applied to the 5‐year weighted designation values to predict 2037 designation values. There is no 

guidance  on  how  to  demonstrate  attainment  of  the  state  standards,  therefore  EPA’s  guidance  to 

demonstrate NAAQS is utilized for the state standard. Although the 70 ppb 8‐hour ozone CAAQS aligns 

with the 70 ppb 2015 8‐hour ozone NAAQS, the base year designation values are substantially higher than 

the base year design values. Thus, the 2037 controlled scenario does not produce attainment of the 8‐

hour ozone CAAQS, with a maximum designation value of 78.3 ppb in Glendora. Designation values for 

other stations are presented in Table V‐6‐1 and are spatially depicted in Figure V‐6‐1. 

While  the  state  does  not  have  well‐established  requirements  for  nonattainment  area,  the  California 

Health and Safety Code requires South Coast Air Basin to have an estimated carrying capacity for CAAQS. 

Since the 2037 controlled scenario (with 60 tons per day Basin NOx emissions) did not produce attainment 

for the 8‐hour CAAQS, further simulations were conducted by incrementally reducing NOx emissions in 

the  Basin  by  10  tons  per  day  until  attainment was  achieved.  Basin  carbon monoxide  emissions were 

reduced by an equivalent ratio, while VOC emissions remained constant. The initial two simulations, with 

50 and 40 tons per day of Basin NOx emissions, did not achieve attainment of the 8‐hour CAAQS. However, 

a final simulation with 30 tons per day of NOx emissions demonstrated attainment in the Basin with a 

maximum designation value of 65.7 ppb in Glendora. This is a level that is 50% lower than the carrying 

capacity  for  the  8‐hour  NAAQS  for  which  2037  is  the  attainment  year.  Thus,  additional  time will  be 

required to attain the 8‐hour CAAQS.   
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TABLE V‐6‐1 

BASE AND FUTURE DESIGNATION VALUES (PPB) FOR THE 70 PPB 8‐HOUR CAAQS 

Station 

2017 

Designation 

Value 

2018 

Designation 

Value 

2019 

Designation 

Value 

5‐year 

Weighted 

Designation 

Values 

5‐year 

Weighted 

Design 

Values1 

2037  

Controlled 

Designation 

Values 

2037 

Controlled 

Design 

Values1 

Azusa  109  109  109  109.0  97.6  77.3  69.2 

Banning  106  106  106  106.0  97.0  67.2  61.5 

Crestline  122  125  122  123.0  110.3  75.9  68.1 

Fontana  106  111  111  109.3  98.3  70.0  63.0 

Glendora  114  114  114  114.0  102.3  78.3  70.3 

La Habra  84  84  84  84.0  75.6  66.6  60.0 

Los 

Angeles 
83  85  85  84.3  73.3  72.7  63.2 

Lake 

Elsinore 
99  98  98  98.0  89.0  64.0  58.1 

Mira Loma  106  108  108  107.3  97.3  72.0  65.3 

Mission 

Viejo 
89  89  88  88.7  78.3  70.0  61.8 

Pasadena  96  96  96  96.0  86.3  72.2  64.9 

Perris  106  106  106  106.0  93.0  70.2  61.6 

Pico Rivera  83  83  83  83.0  75.3  67.8  61.5 

Pomona  107  101  101  103.0  91.3  67.2  59.6 

Redlands  120  120  118  119.3  106.3  75.4  67.2 

Reseda  99  101  101  100.3  90.3  71.6  64.4 

Rubidoux  106  114  102  107.3  97.3  71.3  64.6 

San 

Bernardino 
118  118  118  118.0  110.0  74.0  69.0 

Santa 

Clarita 
112  116  109  112.3  99.3  73.7  65.2 

Upland  121  121  121  121.0  107.0  78.0  69.0 
1 NAAQS Design Values are presented for comparison 
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FIGURE V‐6‐1 

INTERPOLATED 8‐HOUR OZONE DESIGNATION VALUES (PPB) FOR 2037. VALUES ARE COLOR‐

CODED TO CORRESPOND TO THE 2015 70 PPB STANDARD AIR QUALITY INDEX. 

As discussed in Chapter 5, the RRFs for 8‐hour standards are determined by the ten highest 8‐hour ozone 

concentrations at each monitoring site in the base and future scenarios. However, the RRF for the 1‐hour 

ozone  CAAQS  is  determined  by  the  two  highest  1‐hour  ozone  concentrations  in  the  base  and  future 

scenarios. This is the method used in the 1‐hour ozone attainment demonstration included in the 2016 

AQMP and the 2018 updated attainment demonstration1. Applying the RRF to the 5‐year weighted 1‐hour 

designation values results in a maximum future designation value of 100 ppb in Glendora. Thus, the 2037 

controlled scenario does not lead to attainment of the 1‐hour ozone CAAQS. The future designation values 

for other stations are presented in Table V‐6‐2 and are spatially depicted in Figure V‐6‐2. 

The additional modeling analyses conducted for the 8‐hour CAAQS were used to estimate the carrying 

capacity for the 1‐hour CAAQS. The scenario with 40 tons per day NOx attained the 1‐hour standard with 

a maximum designation value of 89.9 ppb in Glendora. The attainment threshold for this standard is 94.9 

ppb, so the 40 tons per day scenario is well within attainment. This is a level about 33% lower than the 

carrying capacity for the 8‐hour NAAQS for which 2037 is the attainment year. Thus, additional time will 

be required to attain the 1‐hour CAAQS. 

 
   

 
1 South Coast AQMD, 2018, Determine that Updated 1‐Hour Ozone Standard Attainment Demonstration Is Exempt 
from CEQA and Approve Updated 1‐Hour Ozone Standard Attainment Demonstration, available at  
http://www.aqmd.gov/docs/default‐source/Agendas/Governing‐Board/2018/2018‐nov2‐030.pdf?sfvrsn=6 
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TABLE V‐6‐2 

BASE AND FUTURE DESIGNATION VALUES (PPB) FOR THE 90 PPB 1‐HOUR CAAQS 

Station 

2017 

Designation 

Value 

2018 

Designation 

Value 

2019 

Designation 

Value 

5‐year 

Weighted 

Designation 

Values 

5‐year 

Weighted 

Design 

Values1 

2037 

Controlled 

Designation 

Values 

2037 

Controlled 

Design 

Values1 

Azusa  140  140  140  140  139  90  93 

Banning  130  130  130  130  123  70  69 

Crestline  150  150  140  150  142  90  81 

Fontana  130  130  130  130  135  80  82 

Glendora  140  150  150  150  147  100  98 

La Habra  110  100  100  100  103  70  76 

Los 

Angeles 
100  100  100  100 

104 
80 

83 

Lake 

Elsinore 
120  120  120  120 

116 
70 

69 

Mira Loma  120  130  120  120  128  70  77 

Mission 

Viejo 
100  100  110  100 

102 
80 

81 

Pasadena  120  120  110  120  122  80  86 

Perris  120  120  120  120  118  70  71 

Pico Rivera  110  110  110  110  108  80  81 

Pomona  130  130  120  130  135  80  85 

Redlands  130  140  140  140  135  70  72 

Reseda  120  120  120  120  127  70  79 

Rubidoux  130  120  120  120  126  70  77 

San 

Bernardino 
150  150  140  150 

141 
90 

83 

Santa 

Clarita 
130  130  130  130 

130 
70 

74 

Upland  150  150  140  150  146  90  92 
1 NAAQS Design Values are presented for comparison 
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FIGURE V‐6‐12 

INTERPOLATED 1‐HOUR OZONE DESIGNATION VALUES (PPB) FOR 2037. ALTHOUGH THIS IS A 1‐

HOUR STANDARD, VALUES ARE COLOR‐CODED TO CORRESPOND TO THE 8‐HOUR AIR QUALITY 

INDEX SINCE COLOR‐CODING TO THE 1‐HOUR AIR QUALITY INDEX WOULD NOT DISPLAY 

DIFFERENCES. 

 

Coachella Valley 
Palm Springs has traditionally served as the design site for Coachella as it experiences the highest ozone 

levels. However, modeling initially demonstrated that Indio would overtake Palm Springs as the future 

design site. It was found that Indio’s ozone levels were unduly influenced by a single episode between 

June  12  and  13.  Examination  of  the  modeled  ozone  during  this  episode,  depicted  in  Figure  V‐6‐3, 

demonstrated  high  ozone  levels  over  the  southeast  corner  of  the  modeling  domain.  Mexico  was 

determined to be the origin of the high ozone, which explained why this episode remained insensitive to 

NOx controls in South Coast AQMD’s jurisdiction. While there is no formal guidance for CAAQS, Clean Air 

Act Section 179B allows states to exclude ozone exceedances that preclude attainment if the exceedances 

were caused by international emissions. In addition, Mexico emissions contain older data vintage and high 

uncertainties. On this basis, the June 12‐13 episode was excluded when calculating the RRF for Indio and 

Palm  Springs  remained  the  future  design  site. With  Palm  Springs  as  the  design  site  and  considering 

implementation of the control strategy, the Coachella Valley will be in attainment of both the 1‐hour and 

8‐hour CAAQS in 2037. 
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FIGURE V‐6‐3 

MODELED OZONE CONCENTRATION ON JUNE 13 IN THE COACHELLA VALLEY (TOP) AND THE 

ENTIRE MODELING DOMAIN (BOTTOM). BOTH THE BASE YEAR AND 2037 CONTROLLED 

SCENARIOS ARE DEPICTED. 
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FIGURE V‐A1 
TIME SERIES OF HOURLY MEASUREMENTS AND WRF BASE SIMULATIONS AT BURBANK AIRPORT (BUR) 

FOR JANUARY 2018 
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FIGURE V‐A2 
TIME SERIES OF HOURLY MEASUREMENTS AND WRF BASE SIMULATIONS AT BURBANK AIRPORT (BUR) 

FOR JULY 2018 
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FIGURE V‐A3 
TIME SERIES OF HOURLY MEASUREMENTS AND WRF BASE SIMULATIONS AT EI MONTE (EMT) FOR 

JANUARY 2018 
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FIGURE V‐A4 
TIME SERIES OF HOURLY MEASUREMENTS AND WRF BASE SIMULATIONS AT EI MONTE (EMT) FOR 

JULY 2018 
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FIGURE V‐A5 
TIME SERIES OF HOURLY MEASUREMENTS AND WRF BASE SIMULATIONS AT LOS ANGELES AIRPORT 

(LAX) FOR JANUARY 2018 
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FIGURE V‐A6 
TIME SERIES OF HOURLY MEASUREMENTS AND WRF BASE SIMULATIONS AT LOS ANGELES AIRPORT 

(LAX) FOR JULY 2018 
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FIGURE V‐A7 
TIME SERIES OF HOURLY MEASUREMENTS AND WRF BASE SIMULATIONS AT LONG BEACH AIRPORT 

(LGB) FOR JANUARY 2018 
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FIGURE V‐A8 
TIME SERIES OF HOURLY MEASUREMENTS AND WRF BASE SIMULATIONS AT LONG BEACH AIRPORT 

(LGB) FOR JULY 2018 
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FIGURE V‐A9 
TIME SERIES OF HOURLY MEASUREMENTS AND WRF BASE SIMULATIONS AT ONTARIO 

INTERNATIONAL AIRPORT (ONT) FOR JANUARY 2018 
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FIGURE V‐A10 
TIME SERIES OF HOURLY MEASUREMENTS AND WRF BASE SIMULATIONS AT ONTARIO 

INTERNATIONAL AIRPORT (ONT) FOR JULY 2018 
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FIGURE V‐A11 
TIME SERIES OF HOURLY MEASUREMENTS AND WRF BASE SIMULATIONS AT RIVERSIDE MUNICIPAL 

AIRPORT (RAL) FOR JANUARY 2018 
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FIGURE V‐A12 
TIME SERIES OF HOURLY MEASUREMENTS AND WRF BASE SIMULATIONS AT RIVERSIDE MUNICIPAL 

AIRPORT (RAL) FOR JULY 2018 
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FIGURE V‐A13 
TIME SERIES OF HOURLY MEASUREMENTS AND WRF BASE SIMULATIONS AT MARCH AIR RESERVE 

AIRPORT (RIV) FOR JANUARY 2018 
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FIGURE V‐A14 
TIME SERIES OF HOURLY MEASUREMENTS AND WRF BASE SIMULATIONS AT MARCH AIR RESERVE 

AIRPORT (RIV) FOR JULY 2018 
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FIGURE V‐A15 
TIME SERIES OF HOURLY MEASUREMENTS AND WRF BASE SIMULATIONS AT SAN BERNARDINO 

INTERNATIONAL AIRPORT (SBD) FOR JANUARY 2018 
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FIGURE V‐A16 
TIME SERIES OF HOURLY MEASUREMENTS AND WRF BASE SIMULATIONS AT SAN BERNARDINO 

INTERNATIONAL AIRPORT (SBD) FOR JULY 2018 
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FIGURE V‐A17 
TIME SERIES OF HOURLY MEASUREMENTS AND WRF BASE SIMULATIONS AT SANTA MONICA AIRPORT 

(SMO) FOR JANUARY 2018 
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FIGURE V‐A18 
TIME SERIES OF HOURLY MEASUREMENTS AND WRF BASE SIMULATIONS AT SANTA MONICA AIRPORT 

(SMO) FOR JULY 2018 
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FIGURE V‐A19 
TIME SERIES OF HOURLY MEASUREMENTS AND WRF BASE SIMULATIONS AT SANTA ANA JOHN 

WAYNE AIRPORT (SNA) FOR JANUARY 2018 
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FIGURE V‐A20 
TIME SERIES OF HOURLY MEASUREMENTS AND WRF BASE SIMULATIONS AT SANTA ANA JOHN 

WAYNE AIRPORT (SNA) FOR JULY 2018 
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FIGURE V‐A21 
TIME SERIES OF HOURLY MEASUREMENTS AND WRF BASE SIMULATIONS AT TORRANCE (TOA) FOR 

JANUARY 2018 
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FIGURE V‐A22 
TIME SERIES OF HOURLY MEASUREMENTS AND WRF BASE SIMULATIONS AT TORRANCE (TOA) FOR 

JULY 2018 
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FIGURE V‐A23 
TIME SERIES OF HOURLY MEASUREMENTS AND WRF BASE SIMULATIONS AT VAN NUYS AIRPORT 

(VNY) FOR JANUARY 2018 
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FIGURE V‐A24 
TIME SERIES OF HOURLY MEASUREMENTS AND WRF BASE SIMULATIONS AT VAN NUYS AIRPORT 

(VNY) FOR JULY 2018 
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Attachment 2 

CMAQ MODEL PERFORMANCE TIME SERIES, BOXPLOTS, AND SCATTER PLOTS  

 

CMAQ MODEL PERFORMANC TIME SERIES: 

A: CMAQ Model Performance Time Series for Maximum Daily Average 8‐Hour (MDA8) Ozone 

B: CMAQ Model Performance Time Series for Daily Averaged NO Concentrations 

C: CMAQ Model Performance Time Series for Daily Averaged NO2 Concentrations 

D: CMAQ Model Performance Time Series for Daily Averaged NOx Concentrations  

E: CMAQ Model Performance Time Series for Daily Averaged NOy Concentrations 

CMAQ MODEL PERFORMANC BOXPLOTS: 

F: CMAQ Model Performance Hourly Boxplots for 1‐Hour Ozone Concentrations during May 

1st, 2018, to September 30th , 2018 

G: CMAQ Model Performance Hourly Boxplots of 1‐Hour NO Concentrations during May 1st, 

2018, to September 30th , 2018 

H: CMAQ Model Performance Hourly Boxplots of 1‐Hour NO2 Concentrations during May 1st, 

2018, to September 30th , 2018 

I: CMAQ Model Performance Hourly Boxplots of 1‐Hour NOx Concentrations during May 1st, 

2018, to September 30th , 2018 

J: CMAQ Model Performance Hourly Boxplots of 1‐Hour NOy Concentrations during May 1st, 

2018, to September 30th , 2018 

CMAQ MODEL PERFORMANC SCATTERPLOTS: 

K: CMAQ Model Performance Scatter Plots for MDA8 Ozone Color‐coded by Weekend vs. 

Weekday during May 1st, 2018, to September 30th , 2018 

L: CMAQ Model Performance Scatter Plots for Daily Average NO Concentrations Color‐Coded 

by Weekend vs. Weekday during May 1st, 2018, to September 30th , 2018 

M: CMAQ Model Performance Scatter Plots for Daily Average NO2 Concentrations Color‐

Coded by Weekend vs. Weekday during May 1st, 2018, to September 30th , 2018 

N: CMAQ Model Performance Scatter Plots for Daily Average NOx Concentrations Color‐Coded 

by Weekend vs. Weekday during May 1st, 2018, to September 30th , 2018 

O: CMAQ Model Performance Scatter Plots for Daily Average NOy Concentrations Color‐Coded 

by Weekend vs. Weekday during May 1st, 2018, to September 30th , 2018 
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FIGURE A‐1:  2018 MAXIMUM DAILY AVERAGE 8‐HOUR (MDA8) OZONE MODEL PREDICTION AND 

MEASUREMENT COMPARISON AT ANAHEIM 

FIGURE A‐2:  2018 MAXIMUM DAILY AVERAGE 8‐HOUR (MDA8) OZONE MODEL PREDICTION AND 
MEASUREMENT COMPARISON AT AZUSA 

FIGURE A‐3:  2018 MAXIMUM DAILY AVERAGE 8‐HOUR (MDA8) OZONE MODEL PREDICTION AND 
MEASUREMENT COMPARISON AT BANNING 
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FIGURE A‐4:  2018 MAXIMUM DAILY AVERAGE 8‐HOUR (MDA8) OZONE MODEL PREDICTION AND 
MEASUREMENT COMPARISON AT CENTRAL LOS ANGELES 

FIGURE A‐5:  2018 MAXIMUM DAILY AVERAGE 8‐HOUR (MDA8) OZONE MODEL PREDICTION AND 
MEASUREMENT COMPARISON AT COMPTON 

FIGURE A‐6:  2018 MAXIMUM DAILY AVERAGE 8‐HOUR (MDA8) OZONE MODEL PREDICTION AND 
MEASUREMENT COMPARISON AT CRESTLINE 
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FIGURE A‐7:  2018 MAXIMUM DAILY AVERAGE 8‐HOUR (MDA8) OZONE MODEL PREDICTION AND 
MEASUREMENT COMPARISON AT LAKE ELSINORE 

FIGURE A‐8:  2018 MAXIMUM DAILY AVERAGE 8‐HOUR (MDA8) OZONE MODEL PREDICTION AND 
MEASUREMENT COMPARISON AT FONTANA 

FIGURE A‐9:  2018 MAXIMUM DAILY AVERAGE 8‐HOUR (MDA8) OZONE MODEL PREDICTION AND 
MEASUREMENT COMPARISON AT GLENDORA 
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FIGURE A‐10:  2018 MAXIMUM DAILY AVERAGE 8‐HOUR (MDA8) OZONE MODEL PREDICTION AND 
MEASUREMENT COMPARISON AT INDIO 

FIGURE A‐11:  2018 MAXIMUM DAILY AVERAGE 8‐HOUR (MDA8) OZONE MODEL PREDICTION AND 
MEASUREMENT COMPARISON AT LA HABRA 

FIGURE A‐12:  2018 MAXIMUM DAILY AVERAGE 8‐HOUR (MDA8) OZONE MODEL PREDICTION AND 
MEASUREMENT COMPARISON AT LAX 
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FIGURE A‐13:  2018 MAXIMUM DAILY AVERAGE 8‐HOUR (MDA8) OZONE MODEL PREDICTION AND 
MEASUREMENT COMPARISON AT LONG BEACH HUDSON 

FIGURE A‐142:  2018 MAXIMUM DAILY AVERAGE 8‐HOUR (MDA8) OZONE MODEL PREDICTION AND 
MEASUREMENT COMPARISON AT MIRA LOMA 

FIGURE A‐15:  2018 MAXIMUM DAILY AVERAGE 8‐HOUR (MDA8) OZONE MODEL PREDICTION AND 
MEASUREMENT COMPARISON AT MISSION VIEJO 
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FIGURE A‐16:  2018 MAXIMUM DAILY AVERAGE 8‐HOUR (MDA8) OZONE MODEL PREDICTION AND 
MEASUREMENT COMPARISON AT PASADENA 

FIGURE A‐17:  2018 MAXIMUM DAILY AVERAGE 8‐HOUR (MDA8) OZONE MODEL PREDICTION AND 
MEASUREMENT COMPARISON AT PALM SPRINGS 

FIGURE A‐18:  2018 MAXIMUM DAILY AVERAGE 8‐HOUR (MDA8) OZONE MODEL PREDICTION AND 
MEASUREMENT COMPARISON AT POMONA 
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FIGURE A‐19:  2018 MAXIMUM DAILY AVERAGE 8‐HOUR (MDA8) OZONE MODEL PREDICTION AND 
MEASUREMENT COMPARISON AT PICO RIVERA 

FIGURE A‐20:  2018 MAXIMUM DAILY AVERAGE 8‐HOUR (MDA8) OZONE MODEL PREDICTION AND 
MEASUREMENT COMPARISON AT REDLANDS 

FIGURE A‐21:  2018 MAXIMUM DAILY AVERAGE 8‐HOUR (MDA8) OZONE MODEL PREDICTION AND 
MEASUREMENT COMPARISON AT RESEDA 
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FIGURE A‐22:  2018 MAXIMUM DAILY AVERAGE 8‐HOUR (MDA8) OZONE MODEL PREDICTION AND 
MEASUREMENT COMPARISON AT RIVERSIDE 

FIGURE A‐23:  2018 MAXIMUM DAILY AVERAGE 8‐HOUR (MDA8) OZONE MODEL PREDICTION AND 
MEASUREMENT COMPARISON AT SANTA CLARITA 

FIGURE A‐24:  2018 MAXIMUM DAILY AVERAGE 8‐HOUR (MDA8) OZONE MODEL PREDICTION AND 
MEASUREMENT COMPARISON AT SAN BERNARDINO  
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FIGURE A‐25:  2018 MAXIMUM DAILY AVERAGE 8‐HOUR (MDA8) OZONE MODEL PREDICTION AND 
MEASUREMENT COMPARISON AT TEMECULA 

FIGURE A‐26:  2018 MAXIMUM DAILY AVERAGE 8‐HOUR (MDA8) OZONE MODEL PREDICTION AND 
MEASUREMENT COMPARISON AT UPLAND 

FIGURE A‐27:  2018 MAXIMUM DAILY AVERAGE 8‐HOUR (MDA8) OZONE MODEL PREDICTION AND 
MEASUREMENT COMPARISON AT WEST LOS ANGELES 
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FIGURE B‐1: 2018 DAILY AVERAGED NO MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
ANAHEIM 

 

 

FIGURE B‐2: 2018 DAILY AVERAGED NO MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
AZUSA 

 

 

FIGURE B‐3:  2018 DAILY AVERAGED NO MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
BANNING 
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FIGURE B‐4: 2018 DAILY AVERAGED NO MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
CENTRAL LOS ANGLES 

 

FIGURE B‐5: 2018 DAILY AVERAGED NO MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
COMPTON 

 

FIGURE B‐6: 2018 DAILY AVERAGED NO MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
CRESTLINE 
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FIGURE B‐7:  2018 DAILY AVERAGED NO MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
LAKE ELSINORE 

 

FIGURE B‐8:  2018 DAILY AVERAGED NO MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
FONTANA 

 

FIGURE B‐9:  2018 DAILY AVERAGED NO MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
GLENDORA 
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FIGURE B‐10: 2018 DAILY AVERAGED NO MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
HUDSON 

 

FIGURE B‐11:  2018 DAILY AVERAGED NO MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
HESPERIA 

 

FIGURE B‐12: 2018 DAILY AVERAGED NO MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
LA HABRA 
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FIGURE B‐13: 2018 DAILY AVERAGED NO MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
LAX 

 

FIGURE B‐14: 2018 DAILY AVERAGED NO MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
MIRA LOMA VAN BUREN 

 

FIGURE B‐15:  2018 DAILY AVERAGED NO MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
MISSION VIEJO 
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FIGURE B‐16: 2018 DAILY AVERAGED NO MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
PASADENA 

 

FIGURE B‐17: 2018 DAILY AVERAGED NO MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
PICO RIVERA 

 

FIGURE B‐18: 2018 DAILY AVERAGED NO MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
PALM SPRINGS 
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FIGURE B‐19: 2018 DAILY AVERAGED NO MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
POMONA 

 

 

FIGURE B‐20: 2018 DAILY AVERAGED NO MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
REDLANDS 

 

FIGURE B‐21:  2018 DAILY AVERAGED NO MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
RESEDA 



DRAFT FINAL AQMP 2022‐ APPENDIX V, ATTACHMENT 2   

18 
 

 

FIGURE B‐22: 2018 DAILY AVERAGED NO MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
RIVERSIDE 

 

FIGURE B‐23: 2018 DAILY AVERAGED NO MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
SANTA CLARITA 

 

FIGURE B‐24: 2018 DAILY AVERAGED NO MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
SIMI VALLEY 
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FIGURE B‐25: 2018 DAILY AVERAGED NO MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
SAN BERNARDINO 

 

FIGURE B‐26: 2018 DAILY AVERAGED NO MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
UPLAND 

 

FIGURE B‐27: 2018 DAILY AVERAGED NO MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
WEST LOS ANGELES 
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FIGURE C‐1: 2018 DAILY AVERAGED NO2 MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
ANAHEIM 

 

FIGURE C‐2: 2018 DAILY AVERAGED NO2 MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
AZUSA 

 

  FIGURE C‐3: 2018 DAILY AVERAGED NO2 MODEL PREDICTION AND MEASUREMENT 
COMPARISON AT BANNING 
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FIGURE C‐4: 2018 DAILY AVERAGED NO2 MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
CENTRAL LOS ANGELES 

 

FIGURE C‐5: 2018 DAILY AVERAGED NO2 MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
COMPTON 

 

FIGURE C‐6: 2018 DAILY AVERAGED NO2 MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
LAKE ELSINORE 

 



DRAFT FINAL AQMP 2022‐ APPENDIX V, ATTACHMENT 2   

22 
 

 

FIGURE C‐7: 2018 DAILY AVERAGED NO2 MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
FONTANA 

 

 

FIGURE C‐8: 2018 DAILY AVERAGED NO2 MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
GLENDORA 

 

FIGURE C‐9: 2018 DAILY AVERAGED NO2 MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
HUDSON 
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FIGURE C‐10: 2018 DAILY AVERAGED NO2 MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
LA HABRA 

 

FIGURE C‐11: 2018 DAILY AVERAGED NO2 MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
LAX 

 

FIGURE C‐12: 2018 DAILY AVERAGED NO2 MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
MIRA LOMA VAN BUREN 
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FIGURE C‐13: 2018 DAILY AVERAGED NO2 MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
PASADENA 

 

FIGURE C‐14: 2018 DAILY AVERAGED NO2 MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
PICO RIVERA 

 

FIGURE C‐15: 2018 DAILY AVERAGED NO2 MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
PALM SPRINGS 

 

 



DRAFT FINAL AQMP 2022‐ APPENDIX V, ATTACHMENT 2   

25 
 

 

FIGURE C‐16: 2018 DAILY AVERAGED NO2 MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
POMONA 

 

FIGURE C‐17: 2018 DAILY AVERAGED NO2 MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
RIVERSIDE 

 

FIGURE C‐18: 2018 DAILY AVERAGED NO2 MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
RESEDA 
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FIGURE C‐19: 2018 DAILY AVERAGED NO2 MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
SIMI VALLEY 

 

FIGURE C‐20: 2018 DAILY AVERAGED NO2 MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
SANTA CLARITA 

 

FIGURE C‐21: 2018 DAILY AVERAGED NO2 MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
SAN BERNARDINO 
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FIGURE C‐22: 2018 DAILY AVERAGED NO2 MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
UPLAND 

 

FIGURE C‐23: 2018 DAILY AVERAGED NO2 MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
WEST LOS ANGELES 
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FIGURE D‐1: 2018 DAILY AVERAGED NOX MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
ANAHEIM 

 

FIGURE D‐2: 2018 DAILY AVERAGED NOX MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
AZUSA 

 

FIGURE D‐3: 2018 DAILY AVERAGED NOX MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
BANNING 
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FIGURE D‐4: 2018 DAILY AVERAGED NOX MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
CENTRAL LOS ANGELES 

 

FIGURE D‐5: 2018 DAILY AVERAGED NOX MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
COMPTON 

 

FIGURE D‐6: 2018 DAILY AVERAGED NOX MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
LAKE ELSINORE 
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FIGURE D‐7: 2018 DAILY AVERAGED NOX MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
FONTANA 

 

FIGURE D‐8: 2018 DAILY AVERAGED NOX MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
GLENDORA 

 

FIGURE D‐9: 2018 DAILY AVERAGED NOX MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
HUDSON 
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FIGURE D‐10: 2018 DAILY AVERAGED NOX MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
LAX 

 

FIGURE D‐11: 2018 DAILY AVERAGED NOX MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
LA HABRA 

 

FIGURE D‐12: 2018 DAILY AVERAGED NOX MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
MIRA LOMA VAN BUREN 
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FIGURE D‐13: 2018 DAILY AVERAGED NOX MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
PASADENA 

 

FIGURE D‐14: 2018 DAILY AVERAGED NOX MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
PICO RIVERA 

 

FIGURE D‐15: 2018 DAILY AVERAGED NOX MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
PALM SPRINGS 
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FIGURE D‐16: 2018 DAILY AVERAGED NOX MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
POMONA 

 

FIGURE D‐17: 2018 DAILY AVERAGED NOX MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
RESEDA 

 

FIGURE D‐18: 2018 DAILY AVERAGED NOX MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
RIVERSIDE 
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FIGURE D‐19: 2018 DAILY AVERAGED NOX MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
SANTA CLARITA 

 

FIGURE D‐20: 2018 DAILY AVERAGED NOX MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
SIMI VALLEY 

 

FIGURE D‐21: 2018 DAILY AVERAGED NOX MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
SAN BERNARDINO 
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FIGURE D‐22: 2018 DAILY AVERAGED NOX MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
UPLAND 

 

FIGURE D‐23: 2018 DAILY AVERAGED NOX MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
WEST LOS ANGELES 
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FIGURE E‐1: 2018 DAILY AVERAGED NOY MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
CENTRAL LOS ANGELES 

 

FIGURE E‐2: 2018 DAILY AVERAGED NOY MODEL PREDICTION AND MEASUREMENT COMPARISON AT 
RIVERSIDE 
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FIGURE F‐1: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY OZONE DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT ANAHEIM. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH 

PERCENTILES.  

 

 

 

FIGURE F‐2: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY OZONE DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT AZUSA. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH 

PERCENTILES.  
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FIGURE F‐3: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY OZONE DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT BANNING. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH 

PERCENTILES.  

 

 

 

FIGURE F‐4: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY OZONE DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT CENTRAL LOS ANGELES. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), 

AND 75TH PERCENTILES.  
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FIGURE F‐5: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY OZONE DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT COMPTON. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH 

PERCENTILES.  

 

 

 

FIGURE F‐6: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY OZONE DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT CRESTLINE. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH 

PERCENTILES.  
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FIGURE F‐7: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY OZONE DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT LAKE ELSINORE. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 

75TH PERCENTILES.  

 

 

 

FIGURE F‐8: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY OZONE DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT FONTANA. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH 

PERCENTILES.  
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FIGURE F‐9: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY OZONE DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT GLENDORA. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH 

PERCENTILES.  

 

 

 

 

FIGURE F‐10: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY OZONE DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT HUDSON. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH 

PERCENTILES.  
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FIGURE F‐11: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY OZONE DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT HESPERIA. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH 

PERCENTILES. 

 

 

 

 

FIGURE F‐12: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY OZONE DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT INDIO. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH 

PERCENTILES.  
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FIGURE F‐13: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY OZONE DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT LA HABRA. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH 

PERCENTILES.  

 

 

 

FIGURE F‐14: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY OZONE DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT LAX. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH 

PERCENTILES. 
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FIGURE F‐15: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY OZONE DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT MIRA LOMA VAN BUREN. HORIZANTAL LINES INDICATE 25TH, 50TH 

(MEDIAN), AND 75TH PERCENTILES. 

 

 

 

FIGURE F‐16: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY OZONE DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT MISSION VIEJO. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 

75TH PERCENTILES. 
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FIGURE F‐17: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY OZONE DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT PASADENA. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH 

PERCENTILES.  

 

 

 

FIGURE F‐18: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY OZONE DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT PERRIS. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH 

PERCENTILES.  
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FIGURE F‐19: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY OZONE DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT PHELAN. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH 

PERCENTILES.  

 

 

 

FIGURE F‐20: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY OZONE DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT PICO RIVERO. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH 

PERCENTILES.  
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FIGURE F‐21: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY OZONE DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT POMONA. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH 

PERCENTILES.  

 

 

FIGURE F‐22: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY OZONE DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT PALM SPRINGS. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 

75TH PERCENTILES. 
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FIGURE F‐23: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY OZONE DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT REDLANDS. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH 

PERCENTILES. 

 

 

 

 

FIGURE F‐24: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY OZONE DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT RESEDA. HORIZANTAL LINES INDICATE 25TH, 50TH  (MEDIAN), AND 75TH 

PERCENTILES.  
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FIGURE F‐25: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY OZONE DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT RIVERSIDE. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH 

PERCENTILES.  

 

 

 

FIGURE F‐26: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY OZONE DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT SANTA CLARITA. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 

75TH PERCENTILES. 
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FIGURE F‐27: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY OZONE DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT SIMI VALLEY. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH 

PERCENTILES.  

 

 

 

FIGURE F‐28: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY OZONE DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT SAN BERNARDINO. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 

75TH PERCENTILES.  
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FIGURE F‐29: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY OZONE DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT UPLAND. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH 

PERCENTILES. 

 

 

 

 

FIGURE F‐30: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY OZONE DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT TEMACULA. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH 

PERCENTILES. 
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FIGURE F‐31: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY OZONE DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT WEST LOS ANGELES. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), 

AND 75TH PERCENTILES. 

 

 

 

FIGURE G‐1: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NO DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT ANAHEIM. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH PERCENTILES.  
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FIGURE G‐2: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NO DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT AZUSA. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH PERCENTILES.  

 

 

 

FIGURE G‐3: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NO DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT BANNING. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH PERCENTILES.  
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FIGURE G‐4: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NO DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT CENTRAL LOS ANGELES. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH 

PERCENTILES.  

 

 

FIGURE G‐5: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NO DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT COMPTON. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH PERCENTILES.  
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FIGURE G‐6: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NO DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT LAKE ELSINORE. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH 

PERCENTILES.  

 

 

FIGURE G‐7: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NO DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT FONTANA. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH PERCENTILES.  
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FIGURE G‐8: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NO DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT GLENDORA. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH PERCENTILES.  

 

 

FIGURE G‐9: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NO DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT HUDSON. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH PERCENTILES.  
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FIGURE G‐10: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NO DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT LA HABRA. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH PERCENTILES.  

 

 

 

FIGURE G‐11: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NO DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT LAX. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH PERCENTILES. 
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FIGURE G‐12: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NO DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT MIRA LOMA VAN BUREN. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH 

PERCENTILES. 

 

 

FIGURE G‐13: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NO DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT PASADENA. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH PERCENTILES.  
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FIGURE G‐14: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NO DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT PICO RIVERO. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH 

PERCENTILES.  

 

 

FIGURE G‐15: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NO DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT POMONA. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH PERCENTILES.  
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FIGURE G‐16: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NO DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT PALM SPRINGS. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH 

PERCENTILES. 

 

 

FIGURE G‐17: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NO DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT RESEDA. HORIZANTAL LINES INDICATE 25TH, 50TH  (MEDIAN), AND 75TH PERCENTILES.  
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FIGURE G‐18: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NO DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT RIVERSIDE. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH PERCENTILES. 

 

 

 

 FIGURE G‐19: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NO DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT SANTA CLARITA. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH 

PERCENTILES. 
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FIGURE G‐20: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NO DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT SIMI VALLEY. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH PERCENTILES.  

 

 

 

FIGURE G‐21: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NO DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT SAN BERNARDINO. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH 

PERCENTILES. 
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 FIGURE G‐22: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NO DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT UPLAND. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH PERCENTILES. 

 

 

FIGURE G‐23: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NO DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT WEST LOS ANGELES. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH 

PERCENTILES. 
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FIGURE H‐1: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NO2 DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT ANAHEIM. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH PERCENTILES.  

 

 

FIGURE H‐2: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NO2 DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT AZUSA. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH PERCENTILES.  
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FIGURE H‐3: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NO2 DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT BANNING. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH PERCENTILES.  

 

 

 

FIGURE H‐4: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NO2 DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT CENTRAL LOS ANGELES. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH 

PERCENTILES.  
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FIGURE H‐5: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NO2 DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT COMPTON. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH PERCENTILES.  

 

 

 

FIGURE H‐6: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NO2 DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT LAKE ELSINORE. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH 

PERCENTILES.  
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FIGURE H‐7: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NO2 DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT FONTANA. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH PERCENTILES.  

 

 

FIGURE H‐8: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NO2 DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT GLENDORA. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH PERCENTILES.  
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FIGURE H‐9: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NO2 DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT HUDSON. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH PERCENTILES.  

 

 

 

FIGURE H‐10: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NO2 DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT LA HABRA. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH PERCENTILES.  

 

 



DRAFT FINAL AQMP 2022‐ APPENDIX V, ATTACHMENT 2   

69 
 

 

FIGURE H‐11: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NO2 DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT LAX. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH PERCENTILES. 

 

 

FIGURE H‐12: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NO2 DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT MIRA LOMA VAN BUREN. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH 

PERCENTILES. 
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FIGURE H‐13: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NO2 DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT PASADENA. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH PERCENTILES.  

 

 

 

FIGURE H‐14: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NO2 DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT PICO RIVERO. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH 

PERCENTILES.  
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FIGURE H‐15: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NO2 DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT POMONA. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH PERCENTILES.  

 

 

FIGURE H‐16: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NO2 DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT PALM SPRINGS. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH 

PERCENTILES. 
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FIGURE H‐17: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NO2 DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT RESEDA. HORIZANTAL LINES INDICATE 25TH, 50TH  (MEDIAN), AND 75TH PERCENTILES.  

 

 

FIGURE H‐18: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NO2 DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT RIVERSIDE. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH PERCENTILES. 
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 FIGURE H‐19: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NO2 DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT SANTA CLARITA. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 

75TH PERCENTILES. 

 

 

FIGURE H‐20: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NO2 DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT SIMI VALLEY. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH PERCENTILES.  
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FIGURE H‐21: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NO2 DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT SAN BERNARDINO. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH 

PERCENTILES. 

 

 

 FIGURE H‐22: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NO2 DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT UPLAND. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH 

PERCENTILES. 
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FIGURE H‐23: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NO2 DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT WEST LOS ANGELES. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH 

PERCENTILES. 

 

 

FIGURE I‐1: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NOX DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT ANAHEIM. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH PERCENTILES.  

 

 



DRAFT FINAL AQMP 2022‐ APPENDIX V, ATTACHMENT 2   

76 
 

 

FIGURE I‐2: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NOX DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT AZUSA. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH PERCENTILES.  

 

 

 

FIGURE I‐3: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NOX DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT BANNING. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH PERCENTILES.  
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FIGURE I‐4: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NOX DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT CENTRAL LOS ANGELES. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH 

PERCENTILES.  

 

 

FIGURE I‐5: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NOX DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT COMPTON. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH PERCENTILES.  
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FIGURE I‐6: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NOX DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT LAKE ELSINORE. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH 

PERCENTILES.  

 

 

FIGURE I‐7: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NOX DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT FONTANA. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH PERCENTILES.  
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FIGURE I‐8: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NOX DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT GLENDORA. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH PERCENTILES.  

 

 

FIGURE I‐9: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NOX DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT HUDSON. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH PERCENTILES.  
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FIGURE I‐10: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NOX DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT LA HABRA. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH PERCENTILES.  

 

 

FIGURE I‐11: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NOX DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT LAX. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH PERCENTILES. 
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FIGURE I‐12: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NOX DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT MIRA LOMA VAN BUREN. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH 

PERCENTILES. 

 

 

FIGURE I‐13: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NOX DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT PASADENA. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH PERCENTILES.  
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FIGURE I‐14: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NOX DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT PICO RIVERO. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH 

PERCENTILES.  

 

 

FIGURE I‐15: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NOX DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT PALM SPRINGS. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH 

PERCENTILES. 
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FIGURE I‐16: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NOX DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT POMONA. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH PERCENTILES.  

 

 

FIGURE I‐17: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NOX DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT RESEDA. HORIZANTAL LINES INDICATE 25TH, 50TH  (MEDIAN), AND 75TH PERCENTILES.  
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FIGURE I‐18: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NOX DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT RIVERSIDE. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH PERCENTILES. 

 

 

 

 FIGURE I‐19: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NOX DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT SANTA CLARITA. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH 

PERCENTILES. 
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FIGURE I‐20: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NOX DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT SIMI VALLEY. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH PERCENTILES.  

 

 

FIGURE I‐21: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NOX DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT SAN BERNARDINO. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH 

PERCENTILES. 
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 FIGURE I‐22: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NOX DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT UPLAND. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH PERCENTILES. 

 

 

 

FIGURE I‐23: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NOX DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT WEST LOS ANGELES. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH 

PERCENTILES. 
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FIGURE J‐1: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NOY DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT RIVERSIDE. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH PERCENTILES. 

 

 

 

FIGURE J‐2: BOX PLOTS OF OBSERVED VS. PREDICTED HOURLY NOY DURING MAY 1ST TO SEPTEMBER 

30TH, 2018, AT CENTRAL LOS ANGELES. HORIZANTAL LINES INDICATE 25TH, 50TH (MEDIAN), AND 75TH 

PERCENTILES. 
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FIGURE K‐1: SCATTER PLOT OF OBSERVED VS. PREDICTED  MDA8 OZONE DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT ANEHIM (ANAH), AZUSA (AZUS), BANNING (BANP), COMPTON (CMPT), 

CENTRAL LOS ANGELES (CELA), AND CRESTLINE (CRES). GREEN AND BLUE LINES INDICATE GENERAL 

LINEAR MODEL FIT WITH 95% CONFIDENCE INTERVAL (SHADED AREA). THE RED LINE INDICATES 1:1 

LINE.   

 

 

FIGURE K‐2: SCATTER PLOT OF OBSERVED VS. PREDICTED  MDA8 OZONE DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT LAKE ELSINORE (ELSI), FONTANA (FONT), GLENDORA (GLEN), HUDSON 

(HDSN), INDIO (INDI), AND LA HABRA (LAHB). GREEN AND BLUE LINES INDICATE GENERAL LINEAR 

MODEL FIT WITH 95% CONFIDENCE INTERVAL (SHADED AREA). THE RED LINE INDICATES 1:1 LINE.   
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FIGURE K‐3: SCATTER PLOT OF OBSERVED VS. PREDICTED  MDA8 OZONE DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT LAX (LAX), MIRA LOMA VAN BUREN (MLVB), MISSION VIEJO (MSVJ), 

PASADENA (PASA), PERRIS (PERI), AND PICO RIVERO (PICO). GREEN AND BLUE LINES INDICATE 

GENERAL LINEAR MODEL FIT WITH 95% CONFIDENCE INTERVAL (SHADED AREA). THE RED LINE 

INDICATES 1:1 LINE.   
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FIGURE K‐4: SCATTER PLOT OF OBSERVED VS. PREDICTED  MDA8 OZONE DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT PALM SPRINGS (PLSP), POMONA (POMA), RED LANDS (RDLD), RESEDA 

(RESE), RIVERSIDE (RIVR), AND SANTA CLARITA (SCLR). GREEN AND BLUE LINES INDICATE GENERAL 

LINEAR MODEL FIT WITH 95% CONFIDENCE INTERVAL (SHADED AREA). THE RED LINE INDICATES 1:1 

LINE.   
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FIGURE K‐5: SCATTER PLOT OF OBSERVED VS. PREDICTED  MDA8 OZONE DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT SAN BERNARDION (SNBO), TEMACULA (TMCA), UPLAND (UPLA), AND 

WEST LOS ANGELES (WSLA). GREEN AND BLUE LINES INDICATE GENERAL LINEAR MODEL FIT WITH 95% 

CONFIDENCE INTERVAL (SHADED AREA). THE RED LINE INDICATES 1:1 LINE.   
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FIGURE L‐1: SCATTER PLOT OF OBSERVED VS. PREDICTED  DAILY AVERAGE NO DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT ANEHIM (ANAH), AZUSA (AZUS), BANNING (BANP), COMPTON (CMPT), 

CENTRAL LOS ANGELES (CELA), AND LAKE ELSINORE (ELSI). GREEN AND BLUE LINES INDICATE GENERAL 

LINEAR MODEL FIT WITH 95% CONFIDENCE INTERVAL (SHADED AREA). THE RED LINE INDICATES 1:1 

LINE.   
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FIGURE L‐2: SCATTER PLOT OF OBSERVED VS. PREDICTED  DAILY AVERAGE NO DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT FONTANA (FONT), GLENDORA (GLEN), HUDSON (HDSN), LA HABRA (LAHB), 

LAX (LAX), AND MIRA LOMA VAN BUREN (MLVB) . GREEN AND BLUE LINES INDICATE GENERAL LINEAR 

MODEL FIT WITH 95% CONFIDENCE INTERVAL (SHADED AREA). THE RED LINE INDICATES 1:1 LINE.   

 

 

FIGURE L‐3: SCATTER PLOT OF OBSERVED VS. PREDICTED  DAILY AVERAGE NO DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, PASADENA (PASA), PICO RIVERO (PICO), PALM SPRINGS (PLSP), POMONA 

(POMA), RESEDA (RESE), AND RIVERSIDE (RIVR). GREEN AND BLUE LINES INDICATE GENERAL LINEAR 

MODEL FIT WITH 95% CONFIDENCE INTERVAL (SHADED AREA). THE RED LINE INDICATES 1:1 LINE.   
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FIGURE L‐4: SCATTER PLOT OF OBSERVED VS. PREDICTED  DAILY AVERAGE NO DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT SIMI VALLEY (SIMI), SANTA CLARITA (SCLR), SAN BERNARDION (SNBO), 

UPLAND (UPLA), AND WEST LOS ANGELES (WSLA). GREEN AND BLUE LINES INDICATE GENERAL LINEAR 

MODEL FIT WITH 95% CONFIDENCE INTERVAL (SHADED AREA). THE RED LINE INDICATES 1:1 LINE.   

 

FIGURE M‐1: SCATTER PLOT OF OBSERVED VS. PREDICTED  DAILY AVERAGE NO2 DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT ANAHEIM (ANAH), AZUSA(AZUS), BANNING (BNAP), CENTRAL LOS ANGLES 

(CELA), COMPTON (CMPT), AND LAKE ELSIONOR (ELSI). GREEN AND BLUE LINES INDICATE GENERAL 

LINEAR MODEL FIT WITH 95% CONFIDENCE INTERVAL (SHADED AREA). THE RED LINE INDICATES 1:1 

LINE.   
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FIGURE M‐2: SCATTER PLOT OF OBSERVED VS. PREDICTED  DAILY AVERAGE NO2 DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT FONTANA (FONT), SANTA GLENDORA (GLEN), HUDSON (HDSN), LA HABRA 

(LAHB), LAX (LAX) AND MIRA LOMA (MLVB). GREEN AND BLUE LINES INDICATE GENERAL LINEAR 

MODEL FIT WITH 95% CONFIDENCE INTERVAL (SHADED AREA). THE RED LINE INDICATES 1:1 LINE.   
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FIGURE M‐3: SCATTER PLOT OF OBSERVED VS. PREDICTED  DAILY AVERAGE NO2 DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT PASADENA (PASA), PICO RIVERO (PICO), POMONA (POMA), PALM SPRINGS 

(PLSP), RESEDA (RESE), AND RIVERSIDE (RIVR). GREEN AND BLUE LINES INDICATE GENERAL LINEAR 

MODEL FIT WITH 95% CONFIDENCE INTERVAL (SHADED AREA). THE RED LINE INDICATES 1:1 LINE.   

 

FIGURE M‐4: SCATTER PLOT OF OBSERVED VS. PREDICTED DAILY AVERAGE NO2 DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT SANTA CLARIRA (SCLR), SIMI VALLEY (SIMI), SAN BERNARDION (SNBO), 

UPLAND (UPLA), AND WEST LOS ANGELES (WSLA). GREEN AND BLUE LINES INDICATE GENERAL LINEAR 

MODEL FIT WITH 95% CONFIDENCE INTERVAL (SHADED AREA). THE RED LINE INDICATES 1:1 LINE.   
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FIGURE N‐1: SCATTER PLOT OF OBSERVED VS. PREDICTED  DAILY AVERAGE NOX DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT ANEHIM (ANAH), AZUSA (AZUS), BANNING (BANP), COMPTON (CMPT), 

CENTRAL LOS ANGELES (CELA), AND LAKE ELSINORE (ELSI). GREEN AND BLUE LINES INDICATE GENERAL 

LINEAR MODEL FIT WITH 95% CONFIDENCE INTERVAL (SHADED AREA). THE RED LINE INDICATES 1:1 

LINE.   

 

FIGURE N‐2: SCATTER PLOT OF OBSERVED VS. PREDICTED  DAILY AVERAGE NOX DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT FONTANA (FONT), GLENDORA (GLEN), HUDSON (HDSN), AND LA HABRA 

(LAHB), LAX (LAX), AND MIRA LOMA (MLVB). GREEN AND BLUE LINES INDICATE GENERAL LINEAR 

MODEL FIT WITH 95% CONFIDENCE INTERVAL (SHADED AREA). THE RED LINE INDICATES 1:1 LINE.   
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FIGURE N‐3: SCATTER PLOT OF OBSERVED VS. PREDICTED  DAILY AVERAGE NOX DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT PASADENA (PASA), PICO RIVERO (PICO), PALM SPRINGS (PLSP), POMONA 

(POMA), RESEDA (RESE), AND RIVERSIDE (RIVR). GREEN AND BLUE LINES INDICATE GENERAL LINEAR 

MODEL FIT WITH 95% CONFIDENCE INTERVAL (SHADED AREA). THE RED LINE INDICATES 1:1 LINE.   

 

FIGURE N‐4: SCATTER PLOT OF OBSERVED VS. PREDICTED  DAILY AVERAGE NOX DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT SIMI VALLEY (SIMI), SANTA CLARITA (SCLR), SAN BERNARDION (SNBO), 

UPLAND (UPLA), AND WEST LOS ANGELES (WSLA). GREEN AND BLUE LINES INDICATE GENERAL LINEAR 

MODEL FIT WITH 95% CONFIDENCE INTERVAL (SHADED AREA). THE RED LINE INDICATES 1:1 LINE.   
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FIGURE O‐1: SCATTER PLOT OF OBSERVED VS. PREDICTED  DAILY AVERAGE NOY DURING MAY 1ST TO 

SEPTEMBER 30TH, 2018, AT RIVERSIDE (RIVR) AND CENTRAL LOS ANGELES (CELA). GREEN AND BLUE 

LINES INDICATE GENERAL LINEAR MODEL FIT WITH 95% CONFIDENCE INTERVAL (SHADED AREA). THE 

RED LINE INDICATES 1:1 LINE.   
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Attachment 3 

 

EMISSIONS REDUCTIONS SUMMARY FOR FUTURE CONTROL SCENARIOS
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TABLE 1. EMISSIONS REDUCTIONS FROM THE PROPOSED CONTROL MEASURES FOR THE 2037 ATTAINMENT SCENARIO 

Control Measures 

Average composite CF1 
2037 planning control 
baseline (tons/day) 

2037 planning remaining 
(tons/day) 

2037 planning 
reduction (tons/day) 

NOX  VOC  PM25  NOX  VOC  PM25  NOX  VOC  PM25  NOX  VOC  PM25 
C‐CMB‐01: Commercial Water 
Heating 

35.7%  100.0%  100.0%  0.42  0.08  0.13  0.15  0.08  0.13  0.28  0  0 

C‐CMB‐02: Commercial Space Heating  29.4%  100.0%  100.0%  0.34  0.02  0.03  0.1  0.02  0.03  0.24  0  0 

C‐CMB‐03: Commercial Cooking  34.7%  100.0%  100.0%  0.98  1.04  9.61  0.34  1.04  9.61  0.64  0  0 

C‐CMB‐04: Small Internal Combustion 
Engines (Non‐permitted) 

34.9%  100.0%  100.0%  3.47  0.4  0.6  1.21  0.4  0.6  2.25  0  0 

C‐CMB‐05: Miscellaneous Small 
Commercial Combustion Equipment 
(Non‐permitted) 

27.0%  100.0%  100.0%  7.05  1.86  0.58  1.9  1.86  0.58  5.14  0  0 

L‐CMB‐01: NOx RECLAIM  55.1%  100.0%  100.0%  0.69  0.58  0.22  0.38  0.58  0.22  0.31  0  0 

L‐CMB‐02: Large Boilers and Process 
Heaters 

79.7%  100.0%  100.0%  2.36  0.34  0.44  1.88  0.34  0.44  0.48  0  0 

L‐CMB‐03: Large Internal Combustion 
Prime Engines 

68.0%  100.0%  100.0%  1.03  0.16  0.05  0.7  0.16  0.05  0.34  0  0 

L‐CMB‐04: Large Internal Combustion 
Emergency Standby Engines 

52.9%  64.3%  100.0%  4.54  0.28  0.17  2.4  0.18  0.17  2.04  0.1  0 

L‐CMB‐05: Large Turbines  69.2%  100.0%  100.0%  0.26  0.18  0.2  0.18  0.18  0.2  0.07  0  0 

L‐CMB‐06: Electric Generating 
Facilities 

57.5%  100.0%  100.0%  2.14  0.2  0.37  1.23  0.2  0.37  0.91  0  0 

L‐CMB‐07: Petroleum Refining  80.0%  100.0%  100.0%  4.44  1.89  2.14  3.55  1.89  2.14  0.89  0  0 

L‐CMB‐08: Landfills and POTWs  74.8%  100.0%  100.0%  1.31  0.22  0.36  0.98  0.22  0.36  0.33  0  0 

L‐CMB‐09: Incineration  25.0%  100.0%  100.0%  1.2  0.04  0.05  0.3  0.04  0.05  0.9  0  0 

L‐CMB‐10: Miscellaneous Combustion  19.7%  100.0%  100.0%  1.27  7.4  1.69  0.25  7.4  1.69  1.01  0  0 
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TABLE 1. EMISSIONS REDUCTIONS FROM THE PROPOSED CONTROL MEASURES FOR THE 2037 ATTAINMENT SCENARIO (CONTINUED) 

Control Measures 

Average composite CF1 
2037 planning control 
baseline (tons/day) 

2037 planning remaining 
(tons/day) 

2037 planning 
reduction (tons/day) 

NOX  VOC  PM25  NOX  VOC  PM25  NOX  VOC  PM25  NOX  VOC  PM25 

R‐CMB‐01: Residential Water 
Heating 

21.3%  100.0%  100.0%  1.78  0.35  0.55  0.38  0.35  0.55  1.4  0  0 

R‐CMB‐02: Residential Space 
Heating 

34.8%  100.0%  100.0%  2.01  0.19  0.3  0.7  0.19  0.3  1.31  0  0 

R‐CMB‐03: Residential Cooking  34.7%  100.0%  100.0%  1.21  0.06  0.1  0.42  0.06  0.1  0.79  0  0 

R‐CMB‐04: Residential Other 
Combustion 

28.0%  100.0%  100.0%  4.29  0.23  0.27  1.2  0.23  0.27  3.09  0  0 

FUG‐01: Improved Leak Detection 
and Repair  

100.0%  86.4%  100.0%  0  4.42  0  0  3.82  0  0  0.6  0 

CTS‐01: Further Emission 
Reduction from Coatings, 
Solvents, Adhesives, and Sealants  

100.0%  97.5%  100.0%  0  19.93  1.45  0  19.43  1.45  0  0.5  0 

CARB Consumer Product  100.0%  93.9%  100.0%  0  131.79  0  0  123.79  0  0  8  0 

TOTAL STATIONARY:  44.8%  94.6%  100.0%  40.78  171.66  19.3  18.27  162.46  19.3  22.41  9.2  0 

Passenger Vehicles (ACC 2.0)  62.1%  84.5%  79.6%  13.12  24.64  7.60  8.15  20.81  6.05  4.97  3.84  1.54 

Motorcycles (Motorcycle 
standards) 

61.6%  77.4%  100.0%  2.16  9.19  0.02  1.33  7.11  0.02  0.83  2.08  0 

Medium Duty Vehicles (ACT/ACF)  100.0%  100.0%  100.0%  1.35  0.72  0.26  1.35  0.72  0.26  0  0  0 

Heavy Duty Vehicles 
(ACT/Omnibus/ACF/HD I&M) 

27.9%  33.1%  62.7%  20.06  1.33  1.42  5.59  0.44  0.89  14.47  0.88  0.53 

TOTAL CARB ONROAD:  44.8%  81.0%  77.6%  36.69  35.88  9.3  16.42  29.08  7.22  20.27  6.8  2.07 

CHC 2020 MSS   43.9%  10.7%  41.7%  4.65  0.28  0.12  2.04  0.03  0.05  2.61  0.25  0.07 

CHE Regulation   3.2%  11.6%  50.0%  0.63  0.43  0.04  0.02  0.05  0.02  0.61  0.39  0.02 

Proposed Forklift LSI Regulation  39.4%  39.1%  40.0%  1.55  0.23  0.15  0.61  0.09  0.06  0.94  0.14  0.09 

Amendment to In‐Use Off‐road 
Regulation 

83.7%  66.4%  87.0%  6.03  1.28  0.23  5.05  0.85  0.2  0.99  0.43  0.02 

Proposed In‐Use Locomotive Reg  29.5%  23.0%  28.6%  15.5  0.61  0.28  4.57  0.14  0.08  10.94  0.47  0.2 
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TABLE 1. EMISSIONS REDUCTIONS FROM THE PROPOSED CONTROL MEASURES FOR THE 2037 ATTAINMENT SCENARIO (CONTINUED) 

Control Measures 

Average composite CF1 
2037 planning control 
baseline (ton/day) 

2037 planning remaining  
(tons/day) 

2037 planning 
reduction (tons/day) 

NOX  VOC  PM25  NOX  VOC  PM25  NOX  VOC  PM25  NOX  VOC  PM25 

Pleasure Craft 2020 MSS  90.2%  100.0%  92.0%  3.37  10.76  0.5  3.04  10.76  0.46  0.33  0  0.04 

Proposed Tier V Regulation  55.8%  89.3%  100.0%  9.73  1.87  0.31  5.43  1.67  0.31  4.3  0.2  0 

TRU Phase 1 & 2  0.5%  1.4%  0.0%  5.51  0.72  0.18  0.03  0.01  0  5.48  0.71  0.18 

ZE Manufacture Rule  87.0%  100.0%  100.0%  16.89  12.11  0.84  14.69  12.11  0.84  2.2  0  0 

OGV (Cleaner Vessel Visit + More 
Stringent NOx Standard) 

20.1%  100.0%  100.0%  30.65  9.97  0.78  6.17  9.97  0.78  24.48  0  0 

Aircraft (Cleaner fuel and visit 
requirement + aviation emission cap) 

30.6%  30.0%  30.1%  27.93  3.93  0.73  8.54  1.18  0.22  19.39  2.75  0.51 

TOTAL CARB OFFROAD:  41.0%  87.4%  72.6%  122.44  42.19  4.16  50.19  36.86  3.02  72.27  5.34  1.13 

MOB‐11: On‐Road HD Trucks  77.4%  100.0%  99.3%  5.91  1.05  0.98  4.57  1.05  0.97  1.34  0.00  0.01 

MOB‐05: Accelerated Retirement of 
Older Light‐duty and Medium‐duty 
Vehicles 

98.7%  100.0%  100.0%  8.15  20.81  6.05  8.04  20.81  6.05  0.11  0.00  0.00 

MOB‐11: School Buses  22.1%  100.0%  98.7%  0.38  0.04  0.09  0.08  0.04  0.09  0.30  0.00  0.00 

MOB‐11: Agricultural  25.1%  100.0%  5.6%  0.11  0.11  0.02  0.03  0.11  0.00  0.08  0.00  0.02 

MOB‐11: Construction   20.5%  100.0%  80.2%  2.26  2.07  0.35  0.46  2.07  0.28  1.80  0.00  0.07 

MOB‐11: Industrial and CHE  93.3%  100.0%  98.2%  5.50  8.34  0.24  5.13  8.34  0.24  0.37  0.00  0.00 

MOB‐11: Commercial Harbor Crafts  35.9%  100.0%  44.0%  2.84  0.12  0.10  1.02  0.12  0.04  1.82  0.00  0.06 

MOB‐11: TRUs  73.2%  100.0%  100.0%  0.03  0.00  0.00  0.02  0.00  0.00  0.01  0.00  0.00 

MOB‐11: Locomotives  78.5%  100.0%  5.0%  4.57  0.18  0.06  3.59  0.18  0.00  0.98  0.00  0.06 

TOTAL INCENTIVE:  77.1%  100.0%  97.3%  29.75  32.72  7.89  22.95  32.72  7.68  6.80  0.00  0.21 

                         

Further Deployment of Cleaner 
Technology from Stationary 

83.7%  100.0%  100.0%  18.37  38.77  17.86  15.37  38.77  15.37  3  0  0 

SIP Set Aside Account  103.3%  100.0%  100.0%  15.37  38.77  15.37  15.87  42.77  15.37  ‐0.5  ‐4  0 

GRAND TOTAL:  32.6%  94.9%  94.2%  184.46  338.68  58.58  60.21  321.34  55.17  124.25  17.34  3.41 
1Average Composite CF (control factor) for each measure defined as the ratio between remaining emission and baseline emission per pollutants 
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TABLE 2. EMISSIONS REDUCTIONS FROM THE PROPOSED CONTROL MEASURES FOR THE 2032 CONTROL SCENARIO 

Control Measures 

Average composite CF1 
2032 planning control 
baseline (tons/day) 

2032 planning remaining  
(tons/day) 

2032 planning 
reduction (tons/day) 

NOX  VOC  PM25  NOX  VOC  PM25  NOX  VOC  PM25  NOX  VOC  PM25 

C‐CMB‐01: Commercial Water 
Heating 

91.1%  100.0%  100.0%  0.45  0.09  0.14  0.41  0.09  0.14  0.04  0  0 

C‐CMB‐02: Commercial Space 
Heating 

91.7%  100.0%  100.0%  0.48  0.02  0.03  0.44  0.02  0.03  0.04  0  0 

C‐CMB‐03: Commercial Cooking  79.8%  100.0%  100.0%  1.04  1.02  9.37  0.83  1.02  9.37  0.21  0  0 

C‐CMB‐04: Small Internal 
Combustion Engines (Non‐
permitted) 

100.0%  100.0%  100.0%  3.58  0.41  0.62  3.58  0.41  0.62  0  0  0 

C‐CMB‐05: Miscellaneous Small 
Commercial Combustion 
Equipment (Non‐permitted) 

100.0%  100.0%  100.0%  7.04  1.81  0.59  7.04  1.81  0.59  0  0  0 

L‐CMB‐01: NOx RECLAIM  100.0%  100.0%  100.0%  0.7  0.57  0.22  0.7  0.57  0.22  0  0  0 

L‐CMB‐02: Large Boilers and 
Process Heaters 

100.0%  100.0%  100.0%  2.45  0.33  0.43  2.45  0.33  0.43  0  0  0 

L‐CMB‐03: Large Internal 
Combustion Prime Engines 

100.0%  100.0%  100.0%  0.99  0.16  0.04  0.99  0.16  0.04  0  0  0 

L‐CMB‐04: Large Internal 
Combustion Emergency Standby 
Engines 

100.0%  100.0%  100.0%  4.48  0.28  0.17  4.48  0.28  0.17  0  0  0 

L‐CMB‐05: Large Turbines  100.0%  100.0%  100.0%  0.25  0.17  0.2  0.25  0.17  0.2  0  0  0 

L‐CMB‐06: Electric Generating 
Facilities 

95.8%  100.0%  100.0%  2.15  0.2  0.37  2.06  0.2  0.37  0.09  0  0 

L‐CMB‐07: Petroleum Refining  100.0%  100.0%  100.0%  4.7  1.89  2.14  4.7  1.89  2.14  0  0  0 

L‐CMB‐08: Landfills and POTWs  100.0%  100.0%  100.0%  1.29  0.21  0.35  1.29  0.21  0.35  0  0  0 

L‐CMB‐09: Incineration  100.0%  100.0%  100.0%  1.18  0.04  0.05  1.18  0.04  0.05  0  0  0 

L‐CMB‐10: Miscellaneous 
Combustion 

100.0%  100.0%  100.0%  1.27  7.47  1.68  1.27  7.47  1.68  0  0  0 

 



6 
 

TABLE 2. EMISSIONS REDUCTIONS FROM THE PROPOSED CONTROL MEASURES FOR THE 2032 CONTROL SCENARIO (CONTINUED) 

Control Measures 

Average composite CF1 
2032 planning control 
baseline (tons/day) 

2032 planning 
remaining (tons/day) 

2032 planning reduction 
(tons/day) 

NOX  VOC  PM25  NOX  VOC  PM25  NOX  VOC  PM25  NOX  VOC  PM25 

R‐CMB‐01: Residential Water 
Heating 

74.4%  100.0%  100.0%  1.8  0.36  0.56  1.34  0.36  0.56  0.46  0  0 

R‐CMB‐02: Residential Space 
Heating 

81.7%  100.0%  100.0%  2.4  0.19  0.3  1.96  0.19  0.3  0.44  0  0 

R‐CMB‐03: Residential Cooking  76.4%  100.0%  100.0%  1.23  0.06  0.1  0.94  0.06  0.1  0.29  0  0 

R‐CMB‐04: Residential Other 
Combustion 

72.7%  100.0%  100.0%  4.21  0.23  0.26  3.06  0.23  0.26  1.15  0  0 

FUG‐01: Improved Leak Detection 
and Repair  

100.0%  85.9%  100.0%  0  4.27  0  0  3.67  0  0  0.6  0 

CTS‐01: Further Emission 
Reduction from Coatings, 
Solvents, Adhesives, and Sealants  

100.0%  97.5%  100.0%  0  19.82  1.46  0  19.32  1.46  0  0.5  0 

TOTAL STATIONARY:  93.5%  97.2%  100.0%  41.69  39.60  19.08  38.97  38.50  19.08  2.72  1.10  0.00 

Passenger Vehicles (ACC 2.0)  85.9%  94.2%  90.8%  14.93  29.79  7.59  12.83  28.06  6.89  2.1  1.73  0.7 

Motorcycles (Motorcycle 
standards) 

75.7%  87.6%  100.0%  2.1  8.8  0.02  1.59  7.71  0.02  0.52  1.09  0 

Medium Duty Vehicles (ACT/ACF)  100.0%  100.0%  100.0%  2.25  1.15  0.28  2.25  1.15  0.28  0  0  0 

Heavy Duty Vehicles 
(ACT/Omnibus/ACF/HD I&M) 

58.4%  63.5%  81.4%  23.92  1.37  1.4  13.96  0.87  1.14  9.96  0.5  0.26 

TOTAL CARB ONROAD:  70.9%  91.9%  89.7%  43.21  41.11  9.29  30.63  37.8  8.33  12.57  3.31  0.96 

CHC 2020 MSS   53.2%  16.1%  46.2%  5.64  0.31  0.13  3  0.05  0.06  2.64  0.26  0.08 

CHE Regulation  42.4%  16.7%  37.5%  1.77  0.48  0.08  0.75  0.08  0.03  1.02  0.41  0.05 

Proposed Forklift LSI Regulation  52.7%  53.6%  53.3%  1.84  0.28  0.15  0.97  0.15  0.08  0.88  0.07  0.13 

Amendment to In‐Use Off‐road 
Regulation 

77.8%  61.3%  85.3%  7.78  1.42  0.34  6.05  0.87  0.29  1.73  0.55  0.05 

Proposed In‐Use Locomotive Reg  43.7%  31.0%  44.1%  17.75  0.71  0.34  7.75  0.22  0.15  10  0.48  0.19 

Pleasure Craft 2020 MSS  97.7%  100.0%  100.0%  3.41  12.84  0.58  3.33  12.84  0.58  0.08  0  0.01 
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TABLE 2. EMISSIONS REDUCTIONS FROM THE PROPOSED CONTROL MEASURES FOR THE 2032 CONTROL SCENARIO (CONCLUDED) 

Control Measures 

Average composite CF1 
2032 planning control 
baseline (tons/day) 

2032 planning remaining  
(tons/day) 

2032 planning 
reduction (tons/da) 

NOX  VOC  PM25  NOX  VOC  PM25  NOX  VOC  PM25  NOX  VOC  PM25 

Proposed Tier V Regulation  83.0%  97.0%  100.0%  11.06  1.98  0.44  9.18  1.92  0.44  1.88  0.06  0 

TRU Phase 1 & 2  33.5%  9.1%  35.3%  5.1  0.66  0.17  1.71  0.06  0.06  3.39  0.6  0.11 

TOTAL CARB OFFROAD:  60.2%  86.7%  75.8%  54.35  18.68  2.23  32.74  16.19  1.69  21.62  2.43  0.62 

MOB‐11: On‐Road HD Trucks  93.0%  100.0%  99.2%  14.32  1.84  1.21  13.32  1.84  1.20  1.00  0.00  0.01 

MOB‐05: Accelerated retirement 
of older light‐duty and medium‐
duty vehicles 

98.4%  100.0%  100.0%  12.83  28.06  6.89  12.63  28.06  6.89  0.20  0.00  0.00 

MOB‐11: School Buses  73.8%  100.0%  98.1%  0.89  0.06  0.11  0.66  0.06  0.11  0.23  0.00  0.00 

MOB‐11: Agricultural  63.0%  100.0%  2.5%  0.26  0.15  0.02  0.16  0.15  0.00  0.10  0.00  0.02 

MOB‐11: Construction   49.0%  100.0%  80.8%  4.98  2.12  0.42  2.44  2.12  0.34  2.54  0.00  0.08 

MOB‐11: Industrial and CHE  93.2%  100.0%  95.8%  10.01  11.76  0.32  9.33  11.76  0.31  0.68  0.00  0.01 

MOB‐11: Commercial Harbor 
Crafts 

41.7%  100.0%  48.9%  2.99  0.13  0.11  1.25  0.13  0.05  1.74  0.00  0.06 

MOB‐11: TRUs  98.6%  100.0%  99.7%  1.71  0.25  0.01  1.69  0.25  0.01  0.02  0.00  0.00 

MOB‐11: Locomotives  89.7%  100.0%  56.5%  7.75  0.31  0.11  6.96  0.31  0.06  0.79  0.00  0.05 

TOTAL INCENTIVE:  86.9%  100.0%  97.5%  55.74  44.68  9.20  48.43  44.68  8.97  7.31  0.00  0.23 

GRAND TOTAL:  77.8%  98.0%  96.9%  198.88  344.88  58.13  154.66  338.04  56.32  44.22  6.84  1.81 
1Average Composite CF (control factor) for each measure defined as the ratio between remaining emission and baseline emission per pollutants 
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To assess model performance in simulating volatile organic carbon (VOC) concentrations across the Basin, 

modeled concentrations of total non‐methane organic compounds (TNMOC) and individual VOC species 

during  2018  were  compared  to  available  measurements  from  South  Coast  AQMD  stations.  VOC 

measurements used for this analysis include measurements of toxic VOC species at seven stations as part 

of  the Multiple  Air  Toxics  Exposure  Study  V  (MATES  V) monitoring  campaign1  and measurements  of 

carbonyl and hydrocarbon species at five stations in the Photochemical Assessment Monitoring Stations 

(PAMS) network. In 2018, both programs collected 24‐hour samples on a 1‐in‐6 days schedule for VOC 

measurements.  

Figures 1‐14 show modeled vs. measured concentrations of TNMOC and selected individual VOC species. 

In  general, modeled TNMOC and  individual VOC concentrations were  reasonably well  correlated with 

measured values. However, in most cases, the model underpredicted measured ambient concentrations. 

There are two notable exceptions. First, predicted isoprene concentrations were higher than observed 

values. Unlike the other VOC species, the predominant source of isoprene is biogenic emissions. Second, 

modeled methyl  ethyl  ketone  (MEK)  concentrations were  comparable with measured  concentrations. 

However, in the current SPARC07tc chemical module formulation, MEK is not an explicit chemical species. 

Instead, the modeled MEK species includes ketones and some other non‐aldehyde oxygenated products. 

Therefore, it is expected that modeled MEK concentrations will be higher than measured concentrations. 

 

 

 
1 The MATES V monitoring campaign was conducted from May 2018‐April 2019, although measurements at some 
stations began several months earlier. All available data was included in this analysis.   
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Figure 1. Scatter Plot of Predicted vs. Observed Concentrations
TNMOC
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Figure 2. Scatter Plot of Predicted vs. Observed Concentrations
Formaldehyde
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Figure 3. Scatter Plot of Predicted vs. Observed Concentrations
Acetylene



DRAFT FINAL 2022 AQMP‐ APPENDIX V, ATTACHMENT 5  

4 
 

0

1

2

3

4

5

0 1 2 3 4 5

P
re
d
ic
te
d
 [
P
P
B
]

Observed [PPB]

Figure 4. Scatter Plot of Predicted vs. Observed Concentrations
Touluene
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Figure 5. Scatter Plot of Predicted vs. Observed Concentrations
Isoprene
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Figure 6. Scatter Plot of Predicted vs. Observed Concentrations
Benzene
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Figure 7. Scatter Plot of Predicted vs. Observed Concentrations
Acetaldehyde
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Figure 8. Scatter Plot of Predicted vs. Observed Concentrations
Acetone
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Figure 9. Scatter Plot of Predicted vs. Observed Concentrations
m&p‐Xylene
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Figure 10. Scatter Plot of Predicted vs. Observed Concentrations
Propylene
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Figure 11. Scatter Plot of Predicted vs. Observed Concentrations
o‐Xylene
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Figure 12. Scatter Plot of Predicted vs. Observed Concentrations
Ethylene
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Figure 13. Scatter Plot of Predicted vs. Observed Concentrations
1,3‐Butadiene
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Figures 15‐28 show modeled and measured quarterly and annual concentrations at various sites. TNMOC 

concentrations were higher in the first and fourth quarters compared to the second and third quarters of 

2018. Differences between observed and modeled concentrations were also more pronounced during 

periods  of  higher  TNMOC  concentrations.  These  patterns  prevail  for  all  primary  VOC  species  with 

predominantly  anthropogenic  sources.  Isoprene,  which  is  primarily  derived  from  biogenic  sources, 

showed  higher  concentrations  and  larger  disparities  between  observed  and  modeled  concentrations 

during the second and third quarters. This pattern is consistent with higher biogenic emissions during the 

spring  and  summer.  Formaldehyde  and  acetaldehyde, which  are mainly  produced  through  secondary 

formation  processes  with  minor  contributions  from  direct  emissions,  also  reached  much  higher 

concentrations  in  the  second  and  third  quarters  when  ambient  conditions  were  more  conducive  to 

photochemical formation.  
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Figure 14. Scatter Plot of Predicted vs. Observed Concentrations
MEK
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Figure 15. Measured and Modeled Quarterly and Annual TNMOC 
Concentrations
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Figure 16. Measured and Modeled Quarterly and Annual 
Acetaldehyde Concentrations
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Figure 17. Measured and Modeled Quarterly and Annual Acetone 
Concentrations
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Figure 18. Measured and Modeled Quarterly and Annual Acetylene 
Concentrations
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Figure 19. Measured and Modeled Quarterly and Annual Benzene 
Concentrations
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Figure 20. Measured and Modeled Quarterly and Annual 1,3‐
Butadiene Concentrations
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Figure 21. Measured and Modeled Quarterly and Annual Ethylene 
Concentrations
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Figure 22. Measured and Modeled Quarterly and Annual 
Formaldehyde Concentrations
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Figure 23. Measured and Modeled Quarterly and Annual Isoprene 
Concentrations
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Figure 24. Measured and Modeled Quarterly and Annual MEK 
Concentrations
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Figure 25. Measured and Modeled Quarterly and Annual m&p‐
Xylene Concentrations
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Figure 26. Measured and Modeled Quarterly and Annual o‐Xylene 
Concentrations 
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Figure 27. Measured and Modeled Propylene Quarterly and Annual 
Concentrations
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Figure 28. Measured and Modeled Toluene Quarterly and Annual 
Concentrations
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As  shown  in  Figure 29, where predicted and observed daily  average CO  concentrations were plotted, 

predicted CO concentrations were also lower than observed values. However, compared to TNMOC and 

VOC  species, CO underprediction was  less  severe. As  shown  in  Figure 30, observed  concentrations of 

TNMOC and CO were correlated. Modeled CO and TNMOC concentrations were also strongly correlated 

(Figure 31). Although modeled TNMOC/CO ratios were lower than observed values, model predictions 

were more accurate for TNMOC/CO ratios compared to predictions of TNMOC concentration alone.  
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Figure 29. Scatter Plot of Predicted vs. Observed Concentrations
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Figure 30. Observed TNMOC and CO Concentrations
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Gasoline combustion is the primary source of both CO and acetylene in the SCAB. As shown in Figures 32 

and 33, concentrations of CO and acetylene were indeed well correlated for both observed and modeled 

values.  Measured  acetylene/CO  ratios  were  much  higher  than  modeled  ratios,  indicating  acetylene 

emissions were  lower  in  relation  to CO. This could be due to underestimating  total organic gas  (TOG) 

emissions from gasoline combustion, underweighting of acetylene in speciation profiles, or a combination 

of both factors. 
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Figure 31. Predicted TNMOC and CO Concentrations
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Figure 32. Observed Acetylene and CO Concentrations
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As shown in Figure 34, where predicted and observed daily average NOx concentrations were plotted, 

predicted NOx concentrations were also lower than observed values. There is known instrument bias in 

the measured NOx concentrations since NOx monitors detect other nitrogen containing species, such as 

N2O5, HONO, and PAN, etc.in addition to NO and NO2.     Therefore,  the observed TNMOC/NOx slope 

shown  in Figure 35 should be considered a  lower bound on  the  true  ratio. Predicted TNMOC vs. NOx 

concentrations are shown in Figure 36. The model predicted TNMOC/NOx ratios were comparable to the 

observed lower bound TNMOC/NOx ratios. 
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Figure 33. Predicted Acetylene and CO Concentrations
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Figure 34. Scatter Plot of Predicted vs. Observed Concentrations
NOx
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Figure 35. Observed TNMOC and NOx Concentrations
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In  summary,  the model underpredicted TNMOC and most  individual VOC  concentrations  in 2018.  For 

secondary VOCs, such as formaldehyde and acetaldehyde, model underprediction was more pronounced 

in the second and third quarters while  it was more severe  in the first and fourth quarters for primary 

VOCs. The model overpredicted isoprene concentrations, particularly in the second and third quarters. 

Model  underprediction  was  less  severe  for  TNMOC/CO  and  TNMOC/NOx  ratios,  which  were  more 

comparable to observed values. 
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Figure 36. Predicted TNMOC and NOx Concentrations



 

 

 

 

 

Attachment 6 

 

CMAQ VERTICAL PROFILES 

 

 

 

 

 



Base‐Year Vertical Profiles 
Vertical profiles are presented for several species including NO, NO2, HNO3, O3, and select VOCs. The 

profiles represent Basin averages for the month of July (i.e., all hours in July and all grid cells within the 

Basin were averaged) and extend from ground‐level up to the highest modeling layer at approximately 16 

km. Vertical cross‐sections up to approximately 1 km are also presented. 

July was chosen as  it exhibited a combination of moderate and high ozone events.  In the profiles, the 

tropopause is denoted by a dashed line and assumes a height of 11 km. The lack of vertically resolved 

measurements for these species precludes a comprehensive model performance evaluation. However, 

the  profiles  are  consistent  with  a  qualitative  understanding  of  the  atmosphere.  For  example,  NOx 

emissions primarily occur at ground‐level where the highest concentrations are expected, yet NOx also 

exists  in  higher  concentrations  in  the  stratosphere  due  to  photolysis  of N2O  and  commercial  aircraft 

emissions. VOCs, which are also emitted at ground‐level, are reactive species and therefore are unable to 

survive long enough to be transported to the stratosphere. Thus, their concentrations taper off rapidly. 

The profiles are consistent with these trends, demonstrating that CMAQ performs as expected. 



 

Figure 1:  Vertical profile of NO averaged over the Basin during July 2018 



 

Figure 2:  Vertical profile of NO2 averaged over the Basin during July 2018 

 

 



 

Figure 3:  Vertical profile of O3 averaged over the Basin during July 2018 



 

Figure 4:  Vertical profile of toluene averaged over the Basin during July 2018 



 

Figure 5:  Vertical profile of ethene averaged over the Basin during July 2018 



 

Figure 6:  Vertical profile of ethanol averaged over the Basin during July 2018 



 

Figure 7:  Vertical profile of HNO3 averaged over the Basin during July 2018 

   



 

Figure 87:  Vertical cross‐sections of NO during July 2018. Heights correspond to the top of each 
layer. 



 

Figure 97:  Vertical cross‐sections of NO2 during July 2018. Heights correspond to the top of 
each layer. 



 

 

Figure 107:  Vertical cross‐sections of HNO3 during July 2018. Heights correspond to the top of 
each layer. 



 

 

Figure 117:  Vertical cross‐sections of O3 during July 2018. Heights correspond to the top of 
each layer. 



 

 

Figure 127:  Vertical cross‐sections of ethanol during July 2018. Heights correspond to the top 
of each layer. 



 

 

Figure 137:  Vertical cross‐sections of ethene during July 2018. Heights correspond to the top of 
each layer. 



 

 

Figure 147:  Vertical cross‐sections of toluene during July 2018. Heights correspond to the top 
of each layer. 
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Appendix VI: Compliance with Other Clean Air Act Requirements 

VI-1 

Federal Clean Air Act Requirements for Nonattainment 

Areas 
Section 172(c)(1) of the Clean Air Act (CAA) requires nonattainment areas to provide for implementation of 

all Reasonably Available Control Measures (RACM) as expeditiously as possible, including the adoption of 

reasonably available control technology (RACT). It also requires that nonattainment areas demonstrate 

Reasonable Further Progress (RFP) in achieving the emission reductions needed to attain the standard.  

Subpart 2 provides additional provisions for ozone nonattainment areas. An attainment demonstration is 

required under Section 182(c)(2)(A) for areas classified as “serious” or above. Areas classified as “severe” or 

“extreme” nonattainment are required to demonstrate that sufficient transportation control strategies and 

transportation control measures have been identified to offset growth in emissions due to growth in vehicle 

miles traveled (VMT) under Section 182(d)(1)(A). Section 182(g) requires that each nonattainment area (other 

than an area classified as “marginal” or “moderate”) achieve specific emission reduction targets in the 

applicable milestone years.   

Chapter 6 describes how the Draft Final 2022 AQMP demonstrates compliance with the federal CAA 

requirements for 2015 8-hour ozone NAAAQS (Tables 6-1 and 6-2). Specifically, Appendices VI-A through C 

present the analyses/demonstrations that fulfill the CAA statutory requirements as listed in Table VI-1. 

 

TABLE VI-1 

DESCRIPTION OF APPENDICES VI-A THROUGH VI-C 

Appendix Description 

Appendix VI-A Reasonably Available Control Measures Demonstration  

Appendix VI-B Reasonable Further Progress and Milestone Years 

Appendix VI-C General Conformity and Transportation Conformity Budget 
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Appendix VI-A: RACM Demonstration 

VI-A-1 

Overview 
Appendix VI-A outlines how the federal Reasonably Available Control Measures (RACM) requirements are met 

in the 2022 Air Quality Management Plan (AQMP) to meet the 2015 8-hour ozone . Appendix VI-A – RACM 

Demonstration, also includes with the following four attachments.  

• Attachment VI-A-1 is a detailed evaluation of requirements in South Coast AQMD’s stationary source 

rules and regulations for volatile organic compound (VOC) sources (Attachment VI-A-1Aa) and 

nitrogen oxides (NOx) sources (Attachment VI-A-1Bb), respectively, against those in other air 

agencies’ rules and federal guidance documents. The rules and regulations evaluated in this analysis 

primarily apply to the Basin and the Coachella Valley. The goal of this evaluation is to demonstrate 

that South Coast AQMD’s stationary and area source rules and regulations meet the federal RACM 

requirements. Prior Reasonably Available Control Technology (RACT) analysis was also updated in this 

RACM demonstration. 

• Attachment VI-A-2 is a detailed evaluation of seven potential RACM identified as a potentially feasible 

measure in the seven-step analysis included in this Appendix. Feasibility of each potential RACM was 

evaluated considering technological feasibility and economic cost-effectiveness. 

• Attachment VI-A-3 is the RACM analysis for mobile sources conducted by CARB.  

• Attachment VI-A-4 is the RACM assessment of the Transportation Control Measures (TCM) for 

Coachella Valley. 

Introduction 
On October 1, 2015, U.S. EPA revised the 8-hour ozone standard from the previous standard of 0.075 parts 

per million (ppm) to a level of 0.070 ppm (70 parts per billion or ppb). Effective August 3, 2018, the South 

Coast Air Basin (Basin) was designated as an “extreme” nonattainment area and the Coachella Valley was 

designated as a “severe-15” nonattainment area for the 2015 8-hour ozone National Ambient Air Quality 

Standard (NAAQS or standard).1 Pursuant to the Clean Air Act (CAA) Section 181(a)(1), the U.S. EPA requires 

that all areas with an “extreme” classification meet the ozone standard as expeditiously as practicable but no 

later than 20 years from the effective date of designation, and all areas with an “severe-15” classification meet 

the ozone standard no later than 15 years from the effective date of designation. The Basin is therefore 

required to attain the standard by August 3, 2038, and the Coachella Valley  is required to attain the standard 

by August 3, 2033.2 Table VI-A-1 shows the classifications and attainment dates for the South Coast Air Basin 

and Coachella Valley for 8-hour ozone standards.   

 

 

1 83 FR 25776. 

2 The U.S. EPA requires all control measures in the attainment demonstration must be implemented no later than the 

beginning of the attainment year ozone season. The U.S. EPA also defines the attainment year ozone season is the 

ozone season immediately preceding a nonattainment area’s maximum attainment date, thus, the attainment years 

are 2037 and 2032, respectively, for the South Coast Air Basin and Coachella Valley. 
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TABLE VI-A-1 

8-HOUR OZONE NAAQS STATE DESIGNATION FOR MODERATE OR ABOVE NONATTAINMENT AREAS 

Nonattainment 

Area 

1997 Ozone Standard 2008 Ozone Standard 2015 Ozone Standard 

Classification Attainment 

Year 

Classification Attainment 

Year 

Classification Attainment 

Year 

South Coast Air 

Basin 

Extreme 2024 Extreme 2032 Extreme 2038 

Coachella Valley Extremea 2024 Severe-15 2027 Severe-15b 2033 
a Voluntary reclassification from “severe-15” to “extreme” in July 2019 
b The South Coast AQMD seeks a voluntary bump up in classification to “extreme” nonattainment for the 2015 8-hour ozone 

standard for the Coachella Valley Planning Area with an attainment demonstration by 2037 

 

Section 172(c)(1) of the CAA requires nonattainment areas to provide for implementation of all Reasonably 

Available Control Measures as expeditiously as possible, including the adoption of Reasonably Available 

Control Technology. Section 172(c)(1) of the CAA sets the overall framework for the RACM analysis and 

requires the nonattainment air districts to:  

“Provide for the implementation of all reasonably available control measures as expeditiously as 

practicable (including such reductions in emissions from existing sources in the area as may be obtained 

through the adoption, at a minimum, of reasonably available control technology) and shall provide for 

attainment of the national primary ambient air quality standards.” 

RACM is applicable to a wide range of sources (stationary, area, and mobile), and should include measures 

that are technologically and economically feasible. RACM should also include RACT, which applies to 

stationary sources and represents the lowest emission limitation that a particular source is capable of meeting 

by the application of control technology that is reasonably available considering technological and economic 

feasibility.3 The U.S. EPA’s long-standing interpretation of the RACM provision is that nonattainment air 

districts should consider all candidate measures that are available and technologically and economically 

feasible to implement within the nonattainment areas, including those being implemented in other areas, and 

that a state must adopt measures for an area only if those measures are technologically and economically 

feasible and will advance the attainment date by, at a minimum, one year or are necessary for reasonable 

further progress (RFP) for the area.  

In addition, the U.S. EPA recognizes that each nonattainment area has its own profile of emission sources, and 

thus does not require specific RACT/RACM to be implemented in every nonattainment area and does not 

include a specific source size threshold for the RACT/RACM analysis.   

 

3 44 FR 53762. 
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In regard to economic feasibility, the U.S. EPA did not propose a fixed dollar per ton cost threshold, but 

recommended that air districts include health benefits in the cost analysis.  As indicated in the preamble of 

the 1997 PM2.5 Implementation Rule:4  

“In regard to economic feasibility, U.S. EPA is not proposing a fixed dollar per ton cost threshold for RACM, 

just as it is not doing so for RACT…Where the severity of the nonattainment problem makes reductions 

more imperative or where essential reductions are more difficult to achieve, the acceptable cost of 

achieving those reductions could increase. In addition, we believe that in determining what are 

economically feasible emission reduction levels, the States should also consider the collective health 

benefits that can be realized in the area due to projected improvements.”  

A RACT/RACM demonstration is required for ozone nonattainment areas. In August 2020, the South Coast 

AQMD submitted the RACT Demonstration for 2015 8-hour ozone standard to the U.S. EPA for inclusion in the 

State Implementation Plan (SIP) and the 2020 RACT Demonstration5 is currently under U.S. EPA’s review. The 

RACT Demonstration provides a comprehensive assessment of current South Coast AQMD rules and 

regulations. The analysis indicated that South Coat AQMD rules and regulations met or exceeded federal RACT 

requirements for all applicable sources of VOC and NOx, meeting the U.S. EPA’s criteria for RACT acceptability 

and inclusion in the SIP, with the exception of Rule 1115 – Motor Vehicle Assembly Line Coating Operations. 

In the 2020 RACT Demonstration, Rule 1115 was found not as stringent as the U.S. EPA’s Control Techniques 

Guideline (CTG) requirements for several coatings and products for facilities emitting greater than 15 pounds 

per day. In addition, the VOC emission limits in Rule 1115 for several coating types were less stringent than 

those of other agencies;6 accordingly, South Coast AQMD committed to amend Rule 1115 to address these 

deficiencies. On March 4, 2022, the South Coast AQMD Governing Board approved amendments to Rule 1115 

to harmonize with U.S. EPA’s CTG requirements.  

The objective of this Appendix is to demonstrate that the South Coast AQMD has conducted a thorough RACM 

analysis for the 2015 8-hour ozone standard to meet the requirements of the CAA consistent with U.S. EPA 

guidance. A seven-step analysis was conducted to identify potential RACM from various sources including 

update RACT/RACM analysis, U.S. EPA Technical Support Documents, control measures beyond RACM in 2016 

AQMP, control measures by other California air districts and state agencies, U.S. EPA Menu of Control 

Measures, U.S. EPA guidance documents, and control measures workshop/AQMP working groups. The 

potential RACM are then evaluated in detail in the Attachment VI-A-2 to this Appendix – Assessment of 

Potential RACM, for technological and economic feasibility. South Coast AQMD’s goal is to develop and 

incorporate all feasible RACM to meet the requirements of the CAA as expeditiously as possible. Staff commits 

to refine the analysis of emission inventories, emission reductions, and cost-effectiveness during the rule 

development process, if found necessary. In addition, staff commits to monitor the rule development in other 

air districts and conduct further analysis if necessary, and has developed Control Measure MCS-01 – 

Application of All Feasible Measures, to facilitate this activity. 

 

4 72 FR 20586. 

5 http://www.aqmd.gov/docs/default-source/clean-air-plans/air-quality-management-plans/2022-air-quality-

management-plan/ract-draft-final-staff-report.pdf?sfvrsn=23. 

6 Antelope Valley Air Quality Management District and San Joaquin Valley Air Pollution Control District. 
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The scope of this seven-step analysis includes, but is not limited to, attainment strategies for South Coast 

AQMD’s stationary sources, the rules and regulations of the air districts responsible for the nonattainment 

areas listed in Table IV-A-5, and potential control measures suggested by the U.S. EPA, CARB, Advisory 

Committee members, technical experts in air pollution control, as well as the public and a variety of 

stakeholders. The rules and regulations evaluated in this analysis primarily apply to the Basin and the 

Coachella Valley. The RACM analysis for Transportation Control Measures conducted by SCAG is shown in 

Appendix VI-C. Details of the control measures, emission reductions, technological and economic feasibility, 

prioritization, and implementation schedules are discussed in Chapter 4 and Appendix IV of the Draft Final 

2022 AQMP. 

List of Emission Sources 
A detailed inventory of stationary emissions sources that emit VOC and NOx has been prepared for the 2022 

AQMP. An up-to-date and comprehensive emissions inventory is essential to develop control measures that 

effectively reduce air pollution. Details on the methodology and development of the emissions inventory are 

discussed in Chapter 3 and Appendix III. The 2018 summer planning emissions inventory for NOx and VOCs, 

categorized by the 3-digit Equipment Identification Code (EIC), is presented in Table VI-A-2, along with 

applicable South Coast AQMD’s stationary source rules. A total of 46 major source categories are found in the 

base year emissions inventory.  

TABLE VI-A-2 

LIST OF EMISSION SOURCE CATEGORIES AND APPLICABLE RULES FOR NOX AND VOCSs 

EIC Description Emission (tpd)7 Applicable South Coast AQMD 

Rule(s) NOx VOCs 

010 Electric Utilities 0.630.64 0.33 429.2, 1135, 1179.1  

020 Cogeneration 0.02 0.02 429, 474, 476, 1109.1, 1134 

030 Oil and Gas Production (Combustion) 0.58 0.12 1109.1, 1110.2, 1134, 1135, 1146, 

1146.1, 1146.21118.1 

040 Petroleum Refining (Combustion) 0.00 1.331.38 429.1, 474, 476, 1109.1, 11141134, 

1146, 1146.1 

050 Manufacturing and Industrial 4.956.80 0.780.95 1109.1, 1110.2, 1117, 1118.1, 1134, 

1135, 1146, 1146.1, 1147474, 476, 

1110.2, 1111, 1112, 1117, 1146, 

1146.1, 1147, 1147.1, 1147.2, 1159  

052 Food and Agricultural Processing 0.130.22 0.030.05 1118.1, 1146, 1146.1474, 476, 

1110.2, 1111, 1138, 1146, 1146.1, 

1147, 1153.1,  

 

  

 

7 Summer planning inventory in 2018. 
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TABLE VI-A-2 (CONTINUED) 

LIST OF EMISSION SOURCE CATEGORIES AND APPLICABLE RULES FOR NOX AND VOCSs 

EIC Description Emission (tpd)8 Applicable South Coast AQMD 

Rule(s) NOx VOCs 

060 Service and Commercial 8.628.71 1.901.89 1109.1, 1110.2, 1118.1, 1134, 

1135, 1146, 1146.1, 1147, 

1179.1474, 476, 1110.2, 1111, 

1146, 1146.1, 1147 

099 Other (Fuel Combustion) 3.403.10 0.720.68 1109.1, 1110.2, 1118.1, 1134, 

1135474, 476, 1110.2, 1111, 

1146, 1146.1, 1179.11147 

110 Sewage Treatment 0.00 0.270.28 442, 474, 476, 1118.1, 1179.1 

120 Landfills  0.48 8.64 442, 474, 476, 1118.1, 1150, 

1150.1, 1150.2, 1150.3 

130 Incineration 1.011.02 0.04 1118.1, 1147474 

140 Soil Remediation 0.00 0.00 474, 1166 

199 Other (Waste Disposal) 0.01 7.687.67 442, 474, 476, 1118.1, 1133.1, 

1133.2, 1133.3 

210 Laundering 0.00 0.17 1102 

220 Degreasing 0.00 12.7612.98 442, 1122, 1171 

230 Coatings and Related Processes 0.00 18.3918.43 442, 1104, 1106, 1107, 1115, 

1124, 1125, 1126, 1128, 

11291132, 1136, 1141.1, 1145, 

1151, 1162 

240 Printing 0.00 0.75 442, 1128, 1130, 1130.1 

250 Adhesives and Sealants 0.00 5.14 442, 1168 

299 Other (Cleaning and Surface 

Coatings) 

0.01 0.940.63 442, 1144 

310 Oil and Gas Production 0.01 2.35 463, 1118.1, 1146, 1146.11176, 

1148, 1148.1, 1148.2 

320 Petroleum Refining 0.23 4.44 1109.1, 1118.1462, 463, 464, 

465, 466, 466.1, 467, 1123, 1149, 

1173, 1176, 1178, 1180 

330 Petroleum Marketing 0.00 13.78 1118.1461, 461.1, 1142, 1170 

399 Other (Petroleum Production and 

Marketing) 

0.01 0.04 462, 463, 1176, 1177, 1189 

410 Chemical 0.03 4.434.45 442, 462, 463, 1103, 1141, 

1141.1, 1141.2, 1159, 1163, 1173 

420 Food and Agriculture 0.01 0.500.52 442, 1131, 1138, 11531147 

430 Mineral Processes 0.02 0.390.40 1117, 1147442 

 

8 Summer planning inventory in 2018. 
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TABLE VI-A-2 (CONCLUDED) 

LIST OF EMISSION SOURCE CATEGORIES AND APPLICABLE RULES FOR NOX AND VOCSs 

EIC Description Emission (tpd)9 Applicable South Coast AQMD 

Rule(s) NOx VOCs 

440 Metal Process 0.06 0.10 442 

450 Wood and Paper 0.00 0.200.24 442 

460 Glass and Related Products 0.00 0.00 442 

470 Electronics 0.00 0.01 1164 

499 Other (Industrial Processes) 0.01 5.725.07 1147442, 462, 463, 1133, 1133.1, 

1133.2, 1133.3 

510 Consumer Products 0.00 107.38 1143, 1168 

520 Architectural Coatings and 

Related Solvent 

0.00 10.62 1113 

530 Pesticides/Fertilizers 0.00 1.391.12 1133.2, 1133.3 

540 Asphalt Paving/Roofing 0.00 1.20 470, 1108, 1108.1 

610 Residential Fuel Combustion 11.7011.35 2.282.25 445, 1111, 1121 

620 Farming Operations 0.00 1.891.86 444474, 476, 1127 

630 Construction and Demolition 0.00 0.00 N/A 

640 Paved Road Dust 0.00 0.00 N/A 

645 Unpaved Road Dust 0.00 0.00 N/A 

650 Fugitive Windblown Dust 0.00 0.00 N/A 

660 Fires 0.08 0.29 444, 445 

670 Waste Burning and Disposal 0.05 0.21 473, 474, 476 

690 Cooking 0.00 1.08 474, 476, 11471174 

699 Other (Miscellaneous Processes) 0.00 0.00 442, 472, 474, 476, 1147 

999 RECLAIM  18.15 0.00 2002 

 Total 50.1551.59 235.41217.56  

 

 

Identifying Potential RACM  
Regarding the approach for identifying emission reduction strategies for RACM demonstration, the U.S. EPA 

recommends that nonattainment air districts first identify the emission reduction programs that have already 

been implemented at the federal, state, or local air district levels. Next, the U.S. EPA recommends that air 

districts examine additional control measures adopted in attainment plans for other nonattainment areas to 

attain the ambient air quality standards as expeditiously as practicable. Other potential approaches to identify 

emission reduction opportunities include a control technology symposium with technical experts and the 

public, most recent RACT SIP analysis, U.S. EPA Region 9 technical support documents for rule approvals, 

control measures beyond RACM reviewed in the prior air quality management plan, and U.S. EPA’s Menu of 

 

9 Summer planning inventory in 2018. 
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Control Measures. To demonstrate that the South Coast AQMD has considered all candidate measures that 

are available and technologically and economically feasible to implement within the Basin, the South Coast 

AQMD implements a comprehensive seven-step analysis for RACM demonstration for applicable stationary 

sources. The seven-step analysis consists of the following steps, as listed in Table VI-A-3.  

TABLE VI-A-3 
SEVEN-STEP ANALYSIS FOR IDENTIFYING POTENTIAL RACM 

Step Number Element of Analysis 

1 Updated RACT/RACM 

2 U.S. EPA Technical Support Documents 

3 Control Measures beyond RACM in 2016 AQMP 

4 Control Measures by Other California Air Districts and State Agencies 

5 U.S. EPA Menu of Control Measures 

6 U.S. EPA Guidance Documents 

7 Control Measures Workshop/AQMP Working Groups 

 
The evaluation conducted for each of the seven-step is described in detail in the following sections.   

Step 1 – Updated RACT/RACM 

RACT/RACM Analysis 

This step evaluates the stringency of South Coast AQMD rules and regulations against the U.S. EPA’s Control 

Techniques Guidelines/Advanced Control Techniques (ACTs) or the analogous rules in other ozone 

nonattainment areas. South Coast AQMD periodically conducts RACT/RACM analysis as part of the SIP 

submittal for various federal air quality standards. In June 2020, a RACT demonstration was conducted for the 

2015 8-hour ozone standard (referred as 2020 RACT Demonstration hereafter).10 Three emission source 

categories were evaluated in the 2020 RACT Demonstration, including CTG sources in the South Coast Air 

Basin (Basin) and the Coachella Valley, non-CTG major stationary sources exceeding 10 tons per year of VOC 

or NOx emissions located in the Basin, and non-CTG major stationary sources exceeding 25 tons per year of 

VOC or NOx emissions located in the Coachella Valley. For non-CTG major stationary sources, South Coast 

AQMD rules and regulations were evaluated against other California air districts and states’ rules and 

regulations adopted from March 2014 to February 2020.11 The 2020 RACT Demonstration concluded that with 

the exception of the CTG for Automobile and Light-Duty Truck Assembly Coatings, all applicable RACT 

emissions sources subject to the South Coast AQMD rules meet or exceed U.S. EPA’s RACT requirements. 

South Coast AQMD committed to amend Rule 1115 to address its less stringency for several coatings and 

 

10 Draft Final Staff Report for 2015 8-Hour Ozone Standard Reasonably Available Control Technology (RACT) 

Demonstration, South Coast AQMD, June 2020. Available at: http://www.aqmd.gov/docs/default-

source/Agendas/Governing-Board/2020/2020-Jun5-028.pdf?sfvrsn=8.   

11 Other California air districts and other states rules adopted up to March 2014 were assessed in the 2016 AQMP 

RACT.  

http://www.aqmd.gov/docs/default-source/Agendas/Governing-Board/2020/2020-Jun5-028.pdf?sfvrsn=8
http://www.aqmd.gov/docs/default-source/Agendas/Governing-Board/2020/2020-Jun5-028.pdf?sfvrsn=8
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products for facilities emitting greater than 15 pounds per day as they are subject to the CTG requirements 

for Automobile and Light-Duty Truck Assembly Coatings.  

During the 2020 RACT analysis, staff initially identified fugitive VOC emission reductions from refinery cooling 

towers to be a potential feasible control measure by assessing Bay Area AQMD’s Regulation 11, Rule 10 

(Hexavalent Chromium Emissions from All Cooling Towers and Total Hydrocarbons from Petroleum Refinery 

Cooling Towers; Amended December 19, 2018). South Coast AQMD does not have an existing rule that 

requires the applicable control technology to reduce VOC emissions from cooling towers at petroleum 

refineries. However, RACT does not apply to fugitive emissions and this measure was therefore not included 

in the final analysis for the 2020 RACT Demonstration. Instead, it was warranted for conducting more detailed 

assessment prior to pursuing to adopt a rule. In addition, in December 2020, a RACM evaluation was 

conducted for the Coachella Valley Extreme Area Plan for 1997 8-hour Ozone Standard (herein referred as 

2020 RACM Evaluation).12 It included assessment of South Coast AQMD’s VOC and NOx rules against other 

California air districts and California state policies adopted from February 2016 to August 2020.13 Based on 

the 2020 RACM Demonstration, staff concluded that the requirements in South Coast AQMD rules and 

regulations were generally as stringent as, or more stringent than, those in other California air districts and 

that no other feasible measures would advance attainment for the 1997 ozone standard. 

For the Draft Final 2022 AQMP, this updated analysis builds upon the prior RACT/RACM analyses submitted 

in 2020 and evaluates the stringency of South Coast AQMD rules and regulations against the more recent rules 

in other ozone nonattainment air districts and state agencies. Since the 2020 RACT Demonstration, there has 

been no updates in the U.S. EPA’s CTGs/ACTs. Requirements in recently adopted South Coast AQMD rules and 

regulations reflect currently available control technology considering cost-effectiveness. Rulemaking goes 

through a public process incorporating input from technical experts in the field. Thus, the 2020 RACT 

Demonstration still remains valid with respect to the evaluation of the U.S. EPA’s CTGs/ACTs.  

To evaluate the stringency of South Coast AQMD rules and regulations against emission reduction programs 

that have already been implemented at the federal, state, or local air district levels since the last RACT/RACM 

analyses, air agencies in areas which are highly impacted by ozone pollution are identified:  

• Eastern Kern Air Pollution Control District (Eastern Kern APCD) 

• Mojave Desert Air Quality Management District (Mojave Desert AQMD) 

• Sacramento Metropolitan Air Quality Management District (Sac Metro AQMD) 

• San Diego County Air Pollution Control District (San Diego APCD) 

• San Joaquin Valley Air Pollution Control District (San Joaquin Valley APCD) 

• Ventura County Air Pollution Control District (Ventura County APCD) 

• Antelope Valley Air Quality Management District (Antelope Valley AQMD)  

• Bay Area Air Quality Management District (Bay Area AQMD) 

 

12 Final Coachella Valley Extreme Area Plan for 1997 8-Hour Ozone Standard, South Coast AQMD, December 2020. 

Available at: http://www.aqmd.gov/docs/default-source/clean-air-plans/air-quality-management-plans/2022-air-

quality-management-plan/2-final-coachella-valley-extreme-area-plan-for-1997-8-hour-ozone-standard.pdf?sfvrsn=6.  

13 Other California air districts rules and California state policies adopted up to January 2016 were assessed in the 2016 

AQMP RACM. 

http://www.aqmd.gov/docs/default-source/clean-air-plans/air-quality-management-plans/2022-air-quality-management-plan/2-final-coachella-valley-extreme-area-plan-for-1997-8-hour-ozone-standard.pdf?sfvrsn=6
http://www.aqmd.gov/docs/default-source/clean-air-plans/air-quality-management-plans/2022-air-quality-management-plan/2-final-coachella-valley-extreme-area-plan-for-1997-8-hour-ozone-standard.pdf?sfvrsn=6
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• Delaware Department of Natural Resources and Environment Control (Delaware DNREC) 

• Maryland Department of the Environment (Maryland DOE) 

• Texas Commission on Environmental Quality (TCEQ) 

The top six air agencies from the above list were selected based on the severity of their ozone pollution. These 

agencies are classified as “severe” or above nonattainment areas for either or both the 2008 and 2015 8-hour 

ozone standards. Areas with severe ozone pollution are anticipated to adopt more stringent rules and 

regulations to reduce emissions and therefore, are helpful to identify candidate measures that are 

technologically and economically feasible to implement. In addition to the top six air agencies, Antelope Valley 

AQMD, Bay Area AQMD, Delaware, Maryland, and Texas air agencies were also selected because they were 

included in prior RACT evaluations. VOC and/or NOx rules adopted by these other air agencies from March 

2020 to September 2021 were reviewed. March 2020 was selected as a starting point for this analysis because 

rules up to February 2020 were already reviewed in the 2020 RACT Demonstration. In addition to the state 

and local air districts rules and regulations, the federal regulations for VOC and/or NOx emission source 

categories were also included in this analysis, including U.S. EPA 40 Code of Federal Regulations (CFR) Parts 

60 and 63. Table VI-A-4 lists the 29 rules recently adopted by federal, state, and local air agencies from March 

2020 to September 2021, which were reviewed for this updated RACT/RACM analysis.  
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TABLE VI-A-4 

RECENTLY ADOPTED (MARCH 2020 TO SEPTEMBER 2021) RULES AND REGULATIONS (VOCS AND NOX 

ONLY)14 IN SELECTED AIR QUALITY AGENCIES 
 

Agency Rule Number (Title) 

Antelope Valley 
AQMD 

Rule 1107 (Coating of Metal Parts and Products) 

Mojave Desert 
AQMD 

Rule 1113 (Architectural Coatings); Rule 1114 (Wood Products Coating 
Operations); Rule 1115 (Metal Parts & Products Coating Operations); Rule 1117 
(Graphic Arts and Paper, Film, Foil and Fabric Coatings); Rule 1118 (Aerospace 
Assembly, Rework and Component Manufacturing Operations); Rule 1168 
(Adhesive and Sealant Applications) 

San Diego County 
APCD 

Rule 61.2 (Transfer of Organic Compounds into Mobile Transport Tanks); Rule 
67.0.1 (Architectural Coatings); Rule 67.6.1 (Cold Solvent Cleaning and Stripping 
Operations); Rule 67.6.2 (Vapor Degreasing Operations); Rule 69.2.1 (Small 
Boilers, Process Heaters and Steam Generators); Rule 69.2.2 (Medium Boilers, 
Process Heaters and Steam Generators); Rule 69.4.1 (Stationary Reciprocating 
Internal Combustion Engines-Best Available Retrofit Control Technology) 

San Joaquin Valley 
APCD 

Rule 4306 (Boilers, Steam Generators, and Process Heaters – Phase 3); Rule 
4311 (Flares); Rule 4320 (Advanced Emission Reduction Options for Boilers, 
Steam Generators, and Process Heaters Greater Than 5.0 MMBtu/hr); Rule 
4601 (Architectural Coatings); Rule 4702 (Internal Combustion Engines); Rule 
4905 (Natural Gas-Fired, Fan-Type Central Furnaces) 

Ventura County 
APCD 

Rule 71 (Crude Oil and Reactive Organic Compound Liquids); Rule 71.3 (Transfer 
of Reactive Organic Compound Liquids); Rule 74.2 (Architectural Coatings); Rule 
74.6 (Surface Cleaning and Degreasing); Rule 74.6.1 (Batch Loaded Vapor 
Degreasers); Rule 74.15 (Boilers, Steam Generators and Process Heaters); Rule 
74.24.1 (Pleasure Craft Coating and Commercial Boatyard Operations) 

Delaware DNREC Regulation 1124 (Control of Volatile Organic Compound Emissions) Section 26.0 
(Gasoline Dispensing Facility Stage I Vapor Recovery) and Section 36.0 (Vapor 
Emission Control at Gasoline Dispensing Facilities) 

Maryland DOE The Code of Maryland Regulations (COMAR) Chapter 26.11.08 (Control of 
Incinerators) 

U.S. EPA 
 

40 CFR Part 60 (Standards of Performance for New Stationary Sources) Subpart 
Kb (Standards of Performance for Volatile Organic Liquid Storage Vessels 
(Including Petroleum Liquid Storage Vessels) for Which Construction, 
Reconstruction, or Modification Commenced After July 23, 1984); 40 CFR Part 
63 (National Emissions Standards for Hazardous Air Pollutants) Subpart VVVV 
(Boat Manufacturing), and Subpart WWWW (Reinforced Plastic Composites 
Production) 

 

In conducting this analysis, staff first reviewed the requirements in the rules/regulations in Table VI-A-4. Staff 

then identified the corresponding rules and regulations in South Coast AQMD. Requirements such as 

emissions limits, applicability, exemptions, etc. were then compared to determine whether South Coast 

AQMD rules are as stringent as other agencies’ rules and meet federal RACT/RACM requirements. 

  

 

14 Bay Area and Sacramento Metro AQMDs, Eastern Kern APCD, and TCEQ did not adopt any applicable NOx and/or 

VOC rule from March 2020 to September 2021. 
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A detailed evaluation of the corresponding South Coast AQMD rules and regulations is included in the 

Attachment VI-A-1 of this Appendix. Specifically, Attachment VI-A-1Aa is for South Coast AQMD’s VOC rules 

and Attachment VI-A-1Bb is for South Coast AQMD’s NOx rules. In Attachments VI-A-1Aa and 1Bb, South Coast 

AQMD rule number, rule title, and its key requirements are described in the first, second, and third columns, 

respectively. The fourth column includes requirements in other agencies’ rules and federal guidance 

documents that may be more stringent than those in South Coast AQMD rules. The last column includes an 

evaluation of the stringency of the requirements in South Coast AQMD rules against those from other 

agencies. Based on this evaluation, staff identify potential feasible measures to meet the federal RACT/RACM 

requirements. The prior 2020 RACT Demonstration and 2020 RACM Evaluation are also included in 

Attachment VI-A-1 of Appendix VI-A for completeness of the updated RACT/RACM analysis.  

After reviewing the requirements in the recently adopted rules and regulations in Table VI-A-4, staff concludes 

that South Coast AQMD rules are, at a minimum, as stringent as the U.S. EPA CTGs/ACTs and the 

corresponding rules in other air districts and state agencies. Out of the 29 recently adopted rules and 

regulations in Table VI-A-4, San Joaquin’s Rule 4320 includes a more stringent emission limit of 2.5 ppm NOx 

compared to the 5–9 ppm NOx limits in South Coast AQMD Rule 1146 for boilers with a heat input rated 

greater than 20 MMBtu/hr. However, the emission limits in Rule 1146 are mandatory whereas the lower NOx 

limit in Rule 4320 is a technology-forcing limit with an option to comply by paying an annual emission fee in 

lieu of meeting the limit. Considering the two pathways to comply with the lower NOx limit in San Joaquin’s 

rule (through retrofitting the equipment or paying a fee), the mandatory emission limit in Rule 1146 still meets 

U.S. EPA’s RACT requirements. Nevertheless, staff conducted a more in-depth analysis to assess the feasibility 

of lowering NOx limits to 2.5 ppm as part of the Potential RACM Assessment section in Attachment VI-A-2 of 

this Appendix. The Potential RACM Assessment contains a detailed evaluation of potential RACM taking the 

technological feasibility and cost-effectiveness into consideration.   

Evaluation of Latest Control Technologies 

RACT/RACM is a moving target that changes over time as new technologies and products become feasible and 

cost-effective. In addition to federal requirements, existing sources in the South Coast AQMD are required to 

meet California requirements for Best Available Retrofit Control Technology (BARCT) level of controls. BARCT 

is defined as “an emission limitation that is based on the maximum degree of reduction achievable, taking 

into account environmental, energy, and economic impacts by each class or category of source.”15  

BARCT assessments are performed periodically for emission sources to determine if current emission limits 

are representative of BARCT emission limits. The BARCT assessment process identifies current regulatory 

requirements for equipment categories established by South Coast AQMD and other air districts. Permit limits 

and source test data are analyzed to identify the emission limits being achieved with existing technology. 

Current and emerging technologies are also assessed to determine the feasibility of achieving lower emission 

levels. An initial BARCT emission limit is proposed based on the BARCT technology assessment. A cost-

effectiveness calculation is then conducted to consider the cost to meet the initial proposed limit based on 

the technology assessment and the emission reductions that would occur to meet the initial proposed limit 

based on a specific technology. A final BARCT emission limit is established based on the BARCT assessment, 

including the cost-effectiveness analysis. BARCT can be considered a “technology-forcing standard designed 

 

15 California Health and Safety Code Section 40406. 
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to compel the development of new technologies to meet public health goals.”16 The BARCT assessment is 

conducted as part of South Coast AQMD rule development to establish BARCT emission limits for emission 

sources applicable to the rule. As such, the emission limits in South Coast AQMD rules reflect the latest control 

technologies considering cost feasibility for various source categories.   

Step 2 – U.S. EPA Technical Support Documents 

This step identifies potential feasible measures from the Technical Support Documents (TSDs) prepared by 

the U.S. EPA. For newly adopted or amended rules to be incorporated in the California SIP, they must be 

submitted for the U.S. EPA’s review and approval. As part of the approval process, the U.S. EPA prepares TSDs 

that review the State’s submittals, outline the applicable Clean Air Act requirements, and provide evaluation 

and recommended actions. TSDs may include the U.S. EPA’s suggestions for future rule revisions that could 

be considered as potential feasible measures. In the 2016 AQMP, the U.S. EPA’s TSDs finalized by December 

2015 were reviewed as part of the 2016 AQMP RACM evaluation. The 2022 AQMP evaluation includes TSDs 

that are issued since then. From January 2016 to September 2021, the following South Coast AQMD rules 

have been approved in the SIP by the U.S. EPA as follows: 

• Rule 1111 (Reduction of NOx Emissions from Natural Gas-Fired, Fan Type Central Furnaces; 
Approved March 29, 2016) 

• Rule 1147 (NOx Reductions from Miscellaneous Sources; Approved December 28, 2016) 

• Rule 1153.1 (Emissions of Oxides of Nitrogen from Commercial Food Ovens; Approved December 28, 
2016) 

For Rules 1111 and 1147, the U.S. EPA had no additional recommendations provided in the TSDs. Below are 
U.S. EPA’s TSD recommendations for SIP-approved South Coast AQMD Rule 1153.1. 

“In section (c)(1), consider adopting a lower NOx limit similar to the limit in San Joaquin Valley APCD Rule 
4309 for the next time rule revision. San Joaquin Valley APCD Rule 4309 (Dryers, Dehydrators, and Ovens) 
contains a NOx limit of 4.3 ppm at 19 percent oxygen for applicable units and is lower than the NOx 
emission limit of 60 ppm at 3 percent oxygen (6.5 ppm at 19 percent oxygen) in Rule 1153.1 for units run 
at temperatures greater than 500 °F.” 

An amendment to Rule 1153.1 is currently underway which is evaluating the U.S. EPA’s recommendations on 

the feasibility of lowering the NOx limit. This evaluation is described in the Potential RACM Assessment section 

included in Attachment VI-A-2 of this Appendix. The Potential RACM Assessment includes detailed assessment 

of technological feasibility, potential emission reductions, and cost-effectiveness of each potential RACM 

identified as a potentially feasible measure based on the seven-step RACM analysis described in this section.  

Step 3 – Control Measures beyond RACM in 2016 AQMP 

In the 2016 AQMP, staff conducted a RACM evaluation for the 2008 8-hour ozone standard and the 2012 

annual average PM2.5 standard. As part of the 2016 ozone RACM evaluation, 11 potential RACMs were 

identified. A detailed evaluation was conducted to assess the technological feasibility and cost-effectiveness 

for these 11 potential RACMs, and four control measures were rejected because they were considered not 

 

16 American Coatings Assn. v. South Coast Air Quality Management Dist., 54 Cal. 4th 446, 2012. 
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feasible either technologically or economically at the time of the assessment conducted in 2015. These 

rejected four ozone control measures are re-evaluated in this 2022 AQMP RACM demonstration as these 

technologies and products may have now become feasible and cost-effective. The feasibility of these 

measures is re-evaluated using the latest emissions inventory, current state of technology, and cost data. 

Below is the summary of the assessment of these four control measures that were rejected in the 2016 AQMP.  

Additional Enhancement in Reducing Existing Residential Building Energy Use 

In the 2016 AQMP, this control measure sought NOx emission reductions from unregulated residential space 

heating furnaces through regulatory programs and reductions from incentive programs to replace older 

boilers, water heaters, and space heating furnaces with zero emission and low NOx emission technologies. 

The assessment found that there were more efficient appliances along with zero emissions and low NOx 

emitting applications. These energy-efficient appliances could provide significant emission reductions and 

efficiency benefits above most existing appliances with the typical appliance replacement rate. However, the 

costs for a residential energy incentive program were estimated at $230 to $700 million to reduce emissions 

by 2.1 tons per day by 2031. Due to the high cost, this control measure was rejected in the 2016 AQMP.  

This control measure is assessed as part of the 2022 AQMP for the feasibility of use of energy efficient 

residential appliances alone or in conjunction of zero emissions or low NOx emission technologies. Energy 

efficient residential appliances are available and are therefore technologically feasible to implement. More 

detailed technological and economic assessment is included in the Potential RACM Assessment section in 

Attachment VI-A-2 of this appendix. 

Lowering Emission Limit for Rule 462 for Gasoline Bulk Terminals 

South Coast AQMD Rule 462 limits VOC emissions at 0.08 pounds per 1,000 gallons of liquid loaded for a Class 

A facility loading 20,000 gallons or more. In the 2016 AQMP, this control measure proposed to lower VOC 

emission limit at gasoline bulk loading terminals to 0.04 pounds per 1,000 gallons of liquid loaded as required 

in Bay Area Regulation 8, Rule 33. Twenty-three major source bulk loading terminals were subject to Rule 462 

at the time of assessment. The added costs for VOC reductions resulted in approximately $95,000 per ton of 

reduction because of the negligible emission reductions realized and high costs ranging from $100,000 for 

modifications to control devices to several millions of dollars for the control device replacement. This control 

measure was not economically feasible to implement at the time of assessment in the 2016 AQMP. 

In the 2022 AQMP, the feasibility of this measure is re-evaluated based on the 2018 VOC inventory and costs 

data. More detailed technological and economic assessment is included in the Potential RACM Assessment 

section in Attachment VI-A-2 of this appendix. 

Lowering Emission Limits of Rule 1115 to Meet 2008 EPA CTG for Auto and Light-Duty Truck Assembly 

Rule 1115 was evaluated previously as part of Step 1 – Updated RACT/RACM. South Coast AQMD committed 

to amend Rule 1115 to address its less stringency for several coatings and products for facilities emitting 

greater than 15 pounds per day as they are subject to the CTG requirements for Automobile and Light-Duty 

Truck Assembly Coatings.  

Lowering the VOC Limit of Rule 1125 for Three-piece and Two-piece Can Interior Body Sprays, and Add a 

VOC Limit and Corresponding Definition for Exterior Body Spray 



Draft Final 2022 AQMP 

VI-A-14 

Lower VOC content reformulations for three- and two-piece can interior body sprays exist, but usage was 

expected to be very limited. As such, potential future usage was not anticipated to be substantially increased. 

Three known facilities could be required to change their coating operations if the VOC limits are reduced. In 

the 2016 AQMP, it was estimated that the cost-effectiveness for this control measure was approximately 

$200,000 per ton of VOC reduction achieved. This control measure was not economically feasible to 

implement at the time of assessment in the 2016 AQMP. 

As part of the 2022 RACM analysis, the feasibility of this potential control measure is re-assessed using the 

2018 VOC inventory and costs data. More detailed technological and economic assessment is included in the 

Potential RACM Assessment section in Attachment VI-A-2 of this appendix. 

Step 4 – Control Measures by Other California Air Districts and State 

Agencies 

The U.S. EPA recommends that air districts examine additional control measures adopted in the attainment 

plans for other nonattainment areas to attain the national ambient air quality standards as expeditiously as 

practicable or by attainment deadlines. In addition to adopted rules and regulations, evaluation of control 

measures adopted in air quality plans for ozone nonattainment areas could help identify potential control 

measures. To conduct this evaluation, staff first identified ozone nonattainment areas that are designated as 

“serious” or above for the 2008 or 2015 8-hour ozone standards. Table VI-A-5 lists the ozone nonattainment 

areas based on the U.S. EPA’s Green Book.17 Second, the ozone air quality plans adopted by these 

nonattainment areas from 2016 and 2021 were evaluated. Control measures included in pre-2016 ozone 

attainment plans were already evaluated as part of the 2016 AQMP and thus are not included here. The list 

of the ozone air quality plans adopted by other California air districts and state agencies in this section is 

included in Table VI-A-6. 

 

  

 

17 U.S. EPA, Green Book, 8-Hour Ozone (2015 and 2008 Standards) Nonattainment Areas. Available at: 

https://www.epa.gov/green-book.   

https://www.epa.gov/green-book
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TABLE VI-A-5 

NONATTAINMENT AREAS DESIGNATED AS “SERIOUS” OR ABOVE FOR 2008 AND 2015 OZONE NAAQSa 

Nonattainment Status Nonattainment Area 

2015 8-Hour Ozone NAAQS 

Extreme Los Angeles-South Coast Air Basin, CA 

 San Joaquin Valley, CA 

Severe-15 Los Angeles-San Bernardino Counties (West Mojave Desert), CA 

Riverside County (Coachella Valley), CA 

San Diego County, CA 

Serious Morongo Band of Mission Indians, CA 

Ventura County, CA 

2008 8-Hour Ozone NAAQS 

Extreme Los Angeles-South Coast Air Basin, CA 

 San Joaquin Valley, CA 

Severe-15 Kern County (Eastern Kern), CA 

 Los-Angeles-San Bernardino Counties (West Mojave Desert), CA 

 Riverside County (Coachella Valley), CA 

 Sacramento Metro, CA 

 San Diego County, CA 

Serious Chicago-Naperville, IL-IN-WI 

 Dallas-Fort Worth, TX 

 Denver-Boulder-Greeley-Ft. Collins-Loveland, CO 

 Greater Connecticut, CT 

 Houston-Galveston-Brazoria, TX 

 Morongo Band of Mission Indians, CA 

 Nevada County (Western part), CA 

 New York-N. New Jersey-Long Island, NY-NJ-CT 

 Ventura County, CA 

a Data is based on the U.S. EPA’s Green Book (as of July 31, 2021), but some may change to higher nonattainment 

classification pending U.S. EPA’s action  
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TABLE VI-A-6 

OZONE ATTAINMENT PLANS ADOPTED BY OTHER CALIFORNIA AIR DISTRICTS AND STATE AGENCIES 

Nonattainment Area Ozone Attainment Plan Adoption Date 

California 

Antelope Valley Attainment Plan for 2008 8-hour Ozone Standard 3/21/2017 

Eastern Kern County RACT SIP for 2008 8-hour Ozone Standard 

Attainment Plan for 2008 8-hour Ozone Standard 

5/11/2017 

7/27/2017 

Sacramento Region Attainment and RFP Plan for 2008 8-hour Ozone Standard 7/24/2017 

San Diego County RACT for 2008 and 2015 National Standards for Ozone  

Attainment Plan for 2008 and 2015 National Standards for 

Ozone  

10/2020 

10/2020 

San Joaquin Valley Attainment Plan for 2008 8-hour Ozone Standard 6/16/2016 

Ventura County Attainment Plan for 2008 8-hour Ozone Standard 2/14/2017 

Western Mojave 

Desert 

SIP for 2008 8-hour Ozone Standard 2/17/2017 

Texas 

Dallas-Fort Worth 

(DFW) 

RACT Update SIP Revision for 2008 8-hour Ozone Standard 3/4/2020 

DFW & Houston-

Galveston-Brazoria 

Serious Classification Attainment Demonstration and RFP 

SIP Revisions for 2008 8-hour Ozone Standard 

3/4/2020 

New York-Northern New Jersey-Long Island (NY-NJ-CT) 

Entire State of 

Connecticut 

Final RACT SIP Revision for the Serious Designation for 

2008 Ozone NAAQS 

12/23/2020 

Connecticut Portion of 

the NY-NJ-CT 

Attainment Demonstration for 2008 8-hour Ozone 

Standard 

8/8/2017 

Greater Connecticut Attainment Demonstration for 2008 8-hour Ozone 

Standard 

1/17/2017 

Chicago-Naperville, Illinois-Indiana-Wisconsin (IL-IN-WI) 

Indiana Portion (Lake 

and Porter Counties) 

of the IL-IN-WI 

Attainment Demonstration for 2008-8-hour Ozone 

Standard 

12/29/2020 

 

 

The control measures included in the air quality plans listed in Table VI-A-6 were evaluated as part of the 

RACM analysis to identify any feasible control measures. A total of 15 air quality plans/RACT SIPs was reviewed 

in this process, and a summary of the evaluation is provided below. 

Antelope Valley 

The Antelope Valley portion of Los Angeles County is part of the Western Mojave Desert Nonattainment Area 

(WMDNA). The WMDNA is classified as a “severe-15” nonattainment area for the 2008 and 2015 8-hour ozone 



 Appendix VI-A: RACM Demonstration 

VI-A-17 

standards. Antelope Valley AQMD adopted the 75 ppb Ozone Attainment Plan18 to demonstrate attainment 

of the 2008 8-hour ozone NAAQS on March 21, 2017. In its Ozone Attainment Plan, the Antelope Valley AQMD 

did not propose any additional control measures for reducing VOC and NOx emissions, but relied on 

continuing reductions resulting from adopted and proposed federal and state RACT rules. Therefore, no new 

control measures are identified from evaluation of 2017 Ozone Attainment Plan for Antelope Valley.  

Eastern Kern County 

Eastern Kern County is classified as a “severe-15” nonattainment area for the 2008 8-hour ozone standard. In 

its 2017 RACT SIP evaluation,19 deficiencies were identified in the following rules and the Eastern Kern APCD 

committed to amend these rules to correct RACT deficiencies. 

• Rule 425: Cogeneration Gas Turbine Engines 

In the 2017 RACT SIP, amendments were proposed to change the applicability of the rule to include 

smaller size stationary gas turbines and to establish different NOx limits by different unit size 

megawatt (MW) ratings.  

Amendments to Rule 425 were adopted on December 11, 2017. The amendments included lowering 

the applicability of stationary gas turbines from 10 MW or greater to 0.88 MW or greater. NOx 

emission limits of cogeneration gas turbine were revised from 10 ppm for gas-fired and 40 ppm for 

oil-fired unit, to 9 to 42 ppm for gaseous fuel and 25 to 65 ppm for liquid fuel depending on the size 

MW ratings. For example, gas-fired units rated 0.88 to 2.9 MW are required to meet the NOx emission 

limit of 42 ppm, units rated 2.9 to 10 MW are required to meet the NOx emission limit of 25 ppm, and 

units greater than 10 MW are required to meet the NOx emission limit of 9 ppm. South Coast AQMD 

Rule 1134 applies to stationary gas turbines greater than or equal to 0.3 MW, while Eastern Kern APCD 

Rule 425 applies to stationary gas turbines greater than or equal to 0.88 MW. In addition, Rule 1134 

has more stringent NOx emission limits, ranging from 2 to 15 ppm for gaseous fuel and 30 ppm for 

liquid fuel, than Rule 425 NOx limits that range from 9 to 42 ppm for gaseous fuel and from 25 to 65 

ppm for liquid fuel. Therefore, the requirements in existing South Coast AQMD rule are more stringent 

than Eastern Kern APCD’s recently adopted amendments. 

• Rule 425.2: Boilers, Steam Generators, and Process Heaters 

In the 2017 RACT SIP, amendments were proposed to lower NOx emission limits (formerly at 70 ppm 

for gaseous fuel and 115 ppm for liquid fuel) applicable to any boiler, steam generator or process 

heater with rated heat input of 5 MMBtu/hr or more, fired with gaseous and/or liquid fuels. 

Rule 425.2 was amended on March 8, 2018, establishing NOx limits of 30 ppm for gaseous fuel and 

40 ppm for liquid fuel. South Coast AQMD Rule 1146 (Emissions of Oxides of Nitrogen from Industrial, 

 

18 AVAQMD Federal 75 ppb Ozone Attainment Plan (Western Mojave Desert Nonattainment Area), Antelope Valley 

AQMD, March 21, 2017. Available at: 

https://avaqmd.ca.gov/files/de07ac191/AVAQMD+2016+75ppb+Final+Ozone+Attainment+Plan.pdf. 

19 Reasonably Available Control Technology (RACT) State Implementation Plan (SIP) for the 2008 Ozone National 

Ambient Air Quality Standards (NAAQS), Eastern Kern APCD, May 11, 2017. Available at: 

http://www.kernair.org/Documents/Announcements/Attainment/EK RACT SIP Adopted 5-11-17.pdf. 
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Institutional, and Commercial Boilers, Steam Generators, and Process Heaters) includes NOx limits of 

5 to 30 ppm for gaseous fuels and 40 ppm for liquid fuels, Therefore, the requirements in existing 

South Coast AQMD rule are at least as stringent as Eastern Kern APCD’s requirements. 

• Rule 425.3: Portland Cement Kilns 

In the 2017 RACT SIP, amendments were proposed to lower NOx emission limits from the production 

of clinkers (formerly at 6.4 pounds per ton (lbs/ton) of clinker produced). 

In the amendments to Rule 425.3 on March 8, 2018, NOx emission limits were lowered from 6.4 

lbs/ton of clinker produced to 2.8 lbs/ton of clinker produced, when averaging over 30 days. South 

Coast AQMD Rule 2002 (Allocations for Oxides of Nitrogen (NOx) and Oxides of Sulfur (SOx)) regulates 

NOx emissions from cement manufacturing facilities in the South Coast AQMD jurisdiction. Rule 2002 

NOx limit for cement kilns is 0.5 lbs/ton of clinker produced, whereas Rule 425.3 limits NOx emissions 

from Portland cement kilns at 2.8 lbs/ton of clicker produced as 30-operating day rolling average and 

3.4 lbs/ton of clicker produced if low NOx precalciner was operational prior to January 1, 2007, both 

of which limits are less stringent than that in Rule 2002. Therefore, the requirements in existing South 

Coast AQMD rule are more stringent than Eastern Kern APCD’s adopted amendments. 

In July 2017, Eastern Kern APCD adopted the 2017 Ozone Attainment Plan for 2008 8-hour Ozone Standard20 

(Attainment Plan) in which RACM for stationary sources was evaluated. The RACM evaluation found that their 

VOC rules met RACT, and the three NOx rules listed above would meet RACT requirements once amended. 

None of the potential additional control measures evaluated in the Attainment Plan were considered 

reasonably available and technologically feasible, and therefore, Eastern Kern APCD concluded no new control 

measures would be considered for the purposes of RACM analysis.  

Since the requirements in existing South Coast AQMD rules are more stringent than or at least as stringent as 

the amendments in the three NOx rules listed above, no new control measures are identified from evaluation 

of 2017 RACT SIP and Ozone Attainment Plan for Eastern Kern County as applicable for South Coast AQMD’s 

2022 AQMP.  

Sacramento Region 

The Sacramento region includes all of Sacramento and Yolo counties and portions of Placer, El Dorado, Solano, 

and Sutter counties. This area is referred to as the Sacramento Federal Nonattainment Area (SFNA). The SFNA 

is classified as a “severe-15” nonattainment area for the 2008 8-hour ozone standard. Sacramento Metro 

AQMD, in a joint effort with other SFNA air districts including El Dorado County AQMD, Feather River AQMD, 

Placer County APCD, and Yolo-Solano AQMD, adopted the 2008 8-hour Ozone Attainment and Reasonable 

Further Progress Plan21 in July 2017 to provide the pathway toward attaining the 2008 ozone NAAQS by the 

 

20 2017 Ozone Attainment Plan for 2008 Federal 75 ppb 8-Hour Ozone Standard, Eastern Kern County APCD, July 27, 

2017. Available at: http://www.kernair.org/Documents/Announcements/Attainment/2017 Ozone 

Plan_EKAPCD_Adopted_7-27-17.pdf. 

21 Sacramento Regional 2008 8-hour NAAQS Attainment and Reasonable Further Progress Plan, Sacramento Metro 

AQMP, July 24, 2017. Available at: 
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end of 2024. The SFNA relies on existing federal, state, and local control programs and adopted rules to 

achieve reductions of VOC and NOx emissions. Since the photochemical regional modeling results 

demonstrated that the SFNA will attain the 2008 ozone NAAQS by the end of 2024, two years earlier than the 

attainment deadline of 2026 for a “severe-15” nonattainment area, no new local, regional, or transportation 

control measure commitments were proposed in the plan. As such, no new control measures are identified 

from evaluation of Sacramento Metro AQMD’s Ozone Attainment and Reasonable Further Progress Plan as 

applicable for South Coast AQMD’s 2022 AQMP. 

San Diego County 

San Diego County is reclassified as a “severe” nonattainment area for the 2008 8-hour ozone NAAQS. In 

October 2020, San Diego County APCD adopted the 2020 RACT Demonstration for the 2008 and 2015 8-hour 

NAAQS for Ozone,22 demonstrating that all RACT requirements are satisfied in San Diego County. Concurrent 

to this RACT Demonstration, San Diego County APCD proposed to adopt the 2020 Plan for Attaining the 

National Ambient Air Quality Standards for Ozone.23 This plan served as not only a revision to the previous 

2008 ozone attainment SIP as a “moderate” nonattainment area, but also includes an attainment plan 

element applicable to the 2015 ozone standard.  

As a result of the 2020 RACT and 2020 Plan, the following rules have been adopted/amended: 

• Rule 69.2.1 (Small Boilers, Process Heaters, Steam Generators, and Large Water Heaters) was 

amended on July 8, 2020 and applies to a new unit (boiler, process heater (including pool heaters), 

steam generator, or water heater) with a heat input rating from 75,000 Btu/hr to 2 MMBtu/hr. 

Effective July 1, 2021, new natural gas-fired units between 75,000 Btu/hr to 2 MMBtu/hr are required 

to meet a NOx limit of 20 ppm. New natural gas-fired pool heaters between 75,000 Btu/hr to 400,000 

Btu/hr are required to meet a 55 ppm NOx limit. Smaller size units (75,000 to 400,000 Btu/hr), fired 

on non-California Public Utilities Commission (CPUC) quality natural gas or liquid fuel, are required to 

meet 77 ppm NOx limit, while larger size units (400,000 Btu/hr to 2 MMBtu/hr) are required a lower 

level of NOx limit at 30 ppm. South Coast AQMD Rule 1146.2 applies to natural gas-fired water 

heaters, boilers, and process heaters with a rated heat input capacity less than or equal to 2 

MMBtu/hr. As of January 1, 2010, any Type II unit, which is defined as a unit between 400,000 Btu/hr 

and 2 MMBtu/hr, is required to meet a 20 ppm NOx limit, and as of January 1, 2012, any Type I unit 

(except pool heaters), which is defined as a unit smaller than or equal to 400,000 Btu/hr, is required 

to meet 20 ppm NOx limit. Effective January 1, 2000, new Type I units including pool heaters are 

required to meet the 55 ppm NOx limit, and new Type II units are required 30 ppm NOx limit. 

 

http://www.airquality.org/ProgramCoordination/Documents/Sac%20Regional%202008%20NAAQS%20Attainment%20

and%20RFP%20Plan.pdf. 

22 2020 Reasonably Available Control Technology Demonstration for the National Ambient Air Quality Standards for 

Ozone in San Diego County, San Diego County APCD, October 2020. Available at: 

https://www.sdapcd.org/content/sdc/apcd/en/air-quality-planning.html. 

23 2020 Plan for Attaining the National Ambient Air Quality Standards for Ozone in San Diego County, San Diego County              

APCD, October 2020. Available at: https://www.sdapcd.org/content/sdc/apcd/en/air-quality-planning.html.  

https://www.sdapcd.org/content/sdc/apcd/en/air-quality-planning.html
https://www.sdapcd.org/content/sdc/apcd/en/air-quality-planning.html
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Therefore, the requirements in existing South Coast AQMD rule are at least as stringent as those in 

the amended Rule 69.2.1. 

• Rule 69.2.2 (Medium Boilers, Process Heaters and Steam Generators) was amended on July 8, 2020 

and applies to boiler, process heater, steam generator, or water heater with a heat input rating from 

greater than 2 MMBtu/hr to less than 5 MMBtu/hr. Effective July 1, 2021, a new unit is required a 

NOx limit of 30 ppm for gaseous fuel and 40 ppm for liquid fuels. South Coast AQMD Rule 1146.1 has 

more stringent NOx limits compared to Rule 69.2, requiring 7 to 12 ppm NOx limits for natural gas-

fired units and 30 ppm NOx limit for all other units.  

• Rule 69.4.1 (Stationary Reciprocating Internal Combustion Engines-Best Available Retrofit Control 

Technology) was amended on July 8, 2020 and applies to stationary internal combustion engines with 

a brake horsepower (bhp) rating of 50 or greater. In Rule 69.4.1, NOx and VOC limits vary by engine 

type (rich- or lean-burn) and fuel type (fossil- or waste-derived gaseous fuel), ranging from 25 to 65 

ppm for NOx and from 250 to 750 ppm for VOC, respectively. South Coast AQMD Rule 1110.2 applies 

to all stationary and portable engines over 50 bhp, and has a NOx limit of 11 ppm and a VOC limit of 

30 ppm for stationary engines using natural gas, landfill gas, or digester gas. Therefore, the 

requirements in existing South Coast AQMD rule are more stringent than those in the amended Rule 

69.4.1. 

• Rule 61.2 (Transfer of Organic Compounds into Mobile Transport Tanks) was amended February 10, 

2021 and is applicable to the transfer of any VOC into a mobile transport tank with a capacity of 

greater than 120 gallons. It is also applicable to the transfer of any liquid compound, regardless of its 

vapor pressure, into any mobile transport tank with a capacity of greater than 120 gallons where the 

transfer involves the displacement or results in the generation of VOC vapors. The transfer of VOC 

from any stationary storage tank into any mobile transport tank is required to have a California Air 

Resources Board (CARB) certified vapor recovery system requiring 95 percent VOC vapor control. 

South Coast AQMD Rule 461 requires a CARB-certified vapor recovery system with 98 percent control 

for underground storage tanks and such a system with 95 percent control for aboveground storage 

tanks. Therefore, the requirements in existing South Coast AQMD rule are at least as stringent as 

those in the amended Rule 61.2. 

• Rule 67.6.1 (Cold Solvent Cleaning and Stripping Operations) was amended February 10, 2021 and is 

applicable to all cold solvent cleaning and all stripping operations. Cold solvent cleaning materials 

have a limit of VOC content not exceeding 25 grams per liter (g/L) of material. South Coast AQMD 

Rule 1171 has the same VOC content limit of 25 g/L for solvent cleaning materials which is as stringent 

as the requirements in Rule 67.6.1.  

The following rules or control measures would also be considered for adoption or amendment as they are 

developed.  

• Rule 69.3 (Stationary Gas Turbine Engines-Reasonable Available Control Technology; amended 

December 16, 1998) applies to any stationary gas turbine engine with a power rating of 0.3 megawatt 

(MW) or greater and Rule 69.3.1 (Stationary Gas Turbine Engines-Best Available Retrofit Control 

Technology; amended February 24, 2010) applies to any existing stationary gas turbine engine with a 

power rating of 1.0 MW or greater, or to any new stationary gas turbine engine with a power rating 

of 0.3 MW or greater. Rule 69.3 requires 42 ppm NOx on a gaseous fuel unit and 65 ppm for a liquid 
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fuel unit. Rule 69.3.1 has various levels of NOx limits depending on size of the units. For units greater 

than 0.3 MW but less than 2.9 MW, Rules 69.3.1 requires the same NOx limits as in Rule 69.3. For 

units greater than 2.9 MW but less than 10 MW, Rule 69.3.1 requires a reference NOx limit of 25 ppm 

and for units greater than 10 MW, a reference NOx limit of 9 ppm (with post-combustion control) or 

15 ppm (without control). South Coast AQMD Rule 1134 applies to stationary gas turbines of 0.3 MW 

or greater. For units less than 2.9 MW, Rule 1134 requires a reference NOx limit of 25 ppm, and for 

units greater than 2.9 MW but less than 10 MW, 9 ppm (with SCR) or 15 ppm NOx (without SCR). For 

units greater than 10 MW, reference NOx limits of 9 ppm (with SCR) and 12 ppm (without SCR) are 

required. Therefore, the requirements in existing South Coast AQMD Rule 1134 are more stringent 

than those in Rules 69.3 and 69.3.1.  

• Major Source Landfill Flare Control Measure  

In San Diego County, four large landfills report VOC emissions to the San Diego APCD and some of 

these facilities operate flares that emit NOx emissions. According to the San Diego APCD’s analysis, a 

potential flare rule controlling NOx emissions at the 0.06 pounds per million British thermal unit 

(lbs/MMBtu) level may be cost-effective and feasible. San Diego APCD does not currently have a local 

rule establishing NOx limits for non-refinery flares although some flare operational standards are 

found in Rules 59 and 59.1. A new rule, when proposed, would incorporate applicable flare 

requirements found in Subpart A (General Provisions) 40 CFR 60.18 (General Control Device and Work 

Practice Requirements) as needed, and mandate a cost-effective NOx control level that is comparable 

with NOx control levels found in other California air districts (i.e., between 0.06 and 0.025 lbs/MMBtu 

in South Coast AQMD Rule 1118.1 and a proposed measure (Biogas Flares) of Bay Area AQMD24). 

South Coast AQMD Rule 1118.1 limits NOx emissions at 0.06 to 0.025 lbs/MMBtu and VOC emissions 

at 0.008 to 0.038 lbs/MMBtu from non-refinery flare gases, including digester gas, landfill gas, 

produced gas, and other flare gas. The NOx limits in Rule 1118.1 are more stringent than the limit 

referenced in the San Diego APCD’s control measure. South Coast AQMD staff will continue to track 

and evaluate the requirements as San Diego APCD adopted a new rule. 

Based on the RACM evaluation included in the 2020 Plan, San Diego APCD determined that none of the 

potential additional control measures were considered reasonably available, and not proposed for adoption 

for the purposes of their 2015 ozone NAAQS RACM analysis and the corresponding 2020 ozone attainment 

plan. As such, no new control measures are identified from evaluation of San Diego 2020 RACT and 2020 Plan 

as feasible or applicable for South Coast AQMD’s 2022 AQMP. 

San Joaquin Valley 

San Joaquin Valley is classified as an “extreme” nonattainment area for the 2008 and 2015 8-hour ozone 

standards. In June 2016, the San Joaquin Valley adopted the 2016 Ozone Plan for 2008 8-Hour Ozone 

 

24 Spare The Air – Cool the Climate. A Blueprint for Clean Air and Climate Protection in the Bay Area. Final 2017 Clean 

Air Plan. Volume 2 – Stationary Source Sector. Stationary Source Control Measure #SS23. Bay Area AQMD, April 19, 

2017. Available at: https://www.baaqmd.gov/~/media/files/planning-and-research/plans/2017-clean-air-

plan/attachment-a_proposed-final-cap-volume-2-pdf.pdf?la=en.     

https://www.baaqmd.gov/~/media/files/planning-and-research/plans/2017-clean-air-plan/attachment-a_proposed-final-cap-volume-2-pdf.pdf?la=en
https://www.baaqmd.gov/~/media/files/planning-and-research/plans/2017-clean-air-plan/attachment-a_proposed-final-cap-volume-2-pdf.pdf?la=en
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Standard25 to bring the Valley into attainment of 2008 8-hour ozone NAAQS by 2031. In this plan, Rule 4311 

(Flares) and Rule 4694 (Wine Fermentation and Storage Tanks) were proposed to be amended in the 2017–

2018 period.  

San Joaquin Valley APCD amended Rule 4311 on December 17, 2020, requiring VOC and NOx emissions limits 

for flares at oil and gas, chemical, landfill, digester, and organic liquid loading operations. South Coast AQMD 

Rule 1118.1 (Control of Emissions from Non-Refinery Flares; adopted 1/4/19) regulates emissions from non-

refinery flares, and is at least as stringent as San Joaquin Valley Rule 4311. The VOC and NOx emission limits 

Rule 1118.1 and Rule 4311 are the same including flares at landfill and digester gas operations (0.038 lbs of 

VOC/MMBtu, 0.025 lbs of NOx/MMBtu), flares at oil and gas operations (0.008 lbs of VOC/MMBtu, 0.018 lbs 

of NOx/MMBtu), and flares at organic liquid loading operations (0.034 lbs of NOx/1,000 gallons loaded).  

San Joaquin Valley APCD has not yet amended Rule 4694 to include additional requirements to further reduce 

emissions from wine fermentation processes. As such, no new control measures are identified as applicable 

for South Coast AQMD’s 2022 AQMP. 

Ventura County 

Ventura County is classified as a “serious” nonattainment area for both the 2008 and 2015 8-hour ozone 

standards. In the Final 2016 Ventura County AQMP for the 2008 8-hour ozone standard26 adopted on February 

14, 2017, four new stationary source control measures (Architectural Coatings, Composting and Organic 

Material Conversion Operations, Fan-Type Central Furnaces, and NOx Reductions from Miscellaneous 

Sources) were recommended as part of Ventura County’s strategy to attain the federal 8-hour ozone standard. 

These control measures were intended to revise the emission limits to be consistent with South Coast AQMD’s 

rules (i.e., Rules 1113, 1133.1/1133.3, 1111, and 1147).  As such, the requirements in South Coast AQMD’s 

rules are at least as stringent as the proposed amendments in the Ventura County’s control measures. The 

Ventura County APCD also evaluated 18 “further study” control measures that were not proposed for 

adoption as District rules at the time of the plan adoption, due to inconclusive information about their 

technical or economic feasibility, or applicability for Ventura County. Ventura County APCD committed to 

continue to evaluate and adopt these measures if they are proven feasible in the future.  

Since the Plan submittal, five of the 18 “further study” measures have been evaluated in recent rule 

amendments between 2018 and 2021, including Rule 71 (Crude Oil and Reactive Organic Compound Liquids), 

Rule 74.15 (Boilers, Steam Generators and Process Heaters), Rule 74.20 (Adhesives and Sealants), Rule 74.6 

(Surface Cleaning and Degreasing), and Rule 74.6.1 (Batch Loaded Vapor Degreasers). These rules were 

updated to align VOC or NOx limits with those required in South Coast AQMD rules. For example, Rule 71 was 

revised to set lower leak definition thresholds to 10,000 ppm similar to South Coast AQMD Rule 1173 in which 

leak thresholds are 10,000 ppm from components in light liquid/gas/vapor service, 200 ppm from atmospheric 

pressure relief device, or 100 ppm in heavy liquid service pump. Rule 74.6 was revised to lower VOC limits for 

solvents used on electronics, electrical components, medical devices, and application equipment same as 

 

25 2016 Plan for the 2008 8-Hour Ozone Standard, San Joaquin Valley APCD, June 16, 2016. Available at: 

http://www.valleyair.org/Air_Quality_Plans/Ozone-Plan-2016.htm.  

26 Final 2016 Ventura County Air Quality Management Plan, Ventura County APCD, February 14, 2017. Available at: 

http://www.vcapcd.org/pubs/Planning/AQMP/2016/Final/Final-2016-Ventura-County-AQMP.pdf.  

http://www.valleyair.org/Air_Quality_Plans/Ozone-Plan-2016.htm
http://www.vcapcd.org/pubs/Planning/AQMP/2016/Final/Final-2016-Ventura-County-AQMP.pdf
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South Coast AQMD Rule 1171 which has emission limits at least as stringent as Rule 74.6. Rule 74.6.1 was also 

revised to limit vapor degreaser solvent to 25 grams of VOC per gallon which is the same VOC limit in South 

Coast AQMD Rule 1171. In addition, Rule 74.15 was revised to limit NOx emissions from boilers, steam 

generator, and process heaters same as South Coast AQMD Rule 1146. Lastly, Rule 74.20 was amended to 

align VOC content limits with those in South Coast AQMD Rule 1168. As such, the requirements in South Coast 

AQMD’s rules are at least as stringent as the requirements in the recent rule amendments in Ventura County. 

Therefore, no new control measures are identified as applicable for South Coast AQMD’s 2022 AQMP. 

Western Mojave Desert 

Western Mojave Desert is classified as a “severe-15” nonattainment area for both the 2008 and 2015 8-hour 

ozone standards. Mojave Desert AQMD adopted the 75 ppb Ozone Attainment Plan27 on February 27, 2017. 

In its Ozone Attainment Plan, the Mojave Desert AQMD did not propose to adopt any additional control 

measures for reductions of VOC and NOx. As such, no new control measures are identified as applicable for 

South Coast AQMD’s 2022 AQMP. 

Texas 

The Dallas-Fort Worth (DFW) and Houston-Galveston-Brazoria (HGB) areas are designated as “serious” 

nonattainment areas for the 2008 8-hour ozone standard. The Texas Commission on Environmental Quality 

(TCEQ) adopted the Serious Classification Attainment Demonstration and Reasonable Further Progress SIP 

Revision for the 2008 8-hour Ozone NAAQS28 on March 4, 2020. The TCEQ continues to implement existing 

and voluntary control measures for NOx and VOC for meeting the “serious” nonattainment area RACT 

requirements. No new stationary source control measures were added in this SIP. In addition, all potential 

control measures evaluated for stationary sources were not committed to as RACM due to technological or 

economic feasibility, enforceability, adverse impacts, or ability of the measure to advance attainment date of 

the NAAQS. As such, no new control measures are identified as applicable for South Coast AQMD’s 2022 

AQMP. 

New York-New Jersey-Connecticut (NY-NJ-CT) 

The Connecticut portion of NY-NJ-CT and the Greater Connecticut areas are classified as “serious” 

nonattainment areas for the 2008 8-hour ozone NAAQS. Under the previous “moderate” nonattainment 

designation, the Connecticut Department of Energy and Environmental Protection (DEEP) submitted two 

attainment demonstrations, one for the Connecticut portion of NY-NY-CT nonattainment area in August 2017 

and one for the Greater Connecticut nonattainment area in January 2017.29 Both plans summarized control 

 

27 Federal 75 ppb Ozone Attainment Plan (Western Mojave Desert Nonattainment Area), Mojave Desert AQMD, 

February 27, 2017. Available at: https://ww3.arb.ca.gov/planning/sip/planarea/wmdaqmp/2016sip_mdplan.pdf.  

28 Serious Classification Attainment Demonstration and Reasonable Further Progress SIP Revision for the 2008 Eight-

Hour Ozone NAAQS, TCEQ, March 4, 2020. Available at: https://www.tceq.texas.gov/airquality/sip/dfw/dfw-latest-

ozone.  

29 Attainment Demonstrations for the 2008 Ozone NAAQS for Connecticut. Available at: 

https://portal.ct.gov/DEEP/Air/Planning/Ozone/2008-Ozone-NAAQS-Attainment-Demonstrations.  

https://ww3.arb.ca.gov/planning/sip/planarea/wmdaqmp/2016sip_mdplan.pdf
https://www.tceq.texas.gov/airquality/sip/dfw/dfw-latest-ozone
https://www.tceq.texas.gov/airquality/sip/dfw/dfw-latest-ozone
https://portal.ct.gov/DEEP/Air/Planning/Ozone/2008-Ozone-NAAQS-Attainment-Demonstrations
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measures that constitute RACM for the 2008 ozone moderate designation. As these nonattainment areas 

were reclassified to “serious” nonattainment in July 2018, the DEEP submitted to the U.S. EPA the Final SIP 

Revision for the Serious Designation for the 2008 Ozone Standard30 on December 23, 2020. The DEEP 

developed several RACM control measures for the reclassification to “serious” nonattainment designation for 

the 2008 ozone NAAQS. The emission sources under these RACM control measures are regulated in South 

Coast AQMD through existing NOx and VOC rules and regulations. Regulations of Connecticut State Agencies 

(RCSA) section 22a-174-22e regulates NOx emissions from fuel-burning equipment at major stationary 

sources. South Coast AQMD Rules 1134, 1135, 1146, and 1110.2 limit NOx emissions from fuel-burning 

equipment at major stationary sources at lower emission limits compared to the requirements in RCSA. For 

example, natural gas-fired boilers at electricity generating facilities have a lower NOx limit in Rule 1135 (5 

ppm) than that in RCSA (245 ppm31). For industrial and commercial boilers firing natural gas, NOx limit is more 

stringent in Rule 1146 (5 ppm) than that in RCSA (164 ppm18). Likewise, lower NOx limits are found for simple-

cycle and combined-cycle turbines have in Rule 1134 (2–2.5 ppm vs. 42–55 ppm). The lowest NOx limit is set 

at 1.5 grams per brake horsepower per hour (g/bhr-hr) for natural gas-fired engines in RCSA 22a-174-22e, 

while Rule 1110.2 sets the NOx limit at 11 ppm (equivalent to 0.15 g/bhr-hr). For VOC measures, RCSA section 

22a-174-41a regulates architectural and industrial maintenance coatings. South Coast AQMD Rule 1113 

(Architectural Coatings) established lower VOC emission limits for various categories, such as industrial 

maintenance coating (250 vs. 100 g/L), graphic arts (sign) coating (500 vs. 250 g/L), aluminum roof coating 

(450 vs. 100 g/L), concrete surface retarder (780 vs. 50 g/L), and fire-resistive coating (350 vs. 150 g/L), to list 

a few. As such, the requirements in existing South Coast AQMD rules are at least as stringent as those in 

Connecticut, and no new control measures are identified as feasible or applicable for South Coast AQMD’s 

2022 AQMP. 

Illinois-Indiana-Wisconsin (IL-IN-WI) 

In December 2020, the Indiana Department of Environmental Management (IDEM) submitted amendments 

to the Indiana SIP32 for areas designated as “serious” nonattainment under the 2008 8-hour ozone NAAQS to 

the U.S. EPA. The Indiana SIP applies to the Indiana portion (Lake and Porter Counties) of the Chicago-

Naperville, Illinois-Indiana-Wisconsin. Indiana SIP relies on several control measures already in place or being 

implemented over the next few years to reduce stationary and mobile source emissions. The SIP concluded 

that IDEM’s existing VOC rules fulfill VOC RACT requirements, and no additional reasonably available control 

measures in the 2020 SIP amendments could advance the attainment date. As such, no new control measures 

are identified as feasible or applicable for South Coast AQMD’s 2022 AQMP. 

In summary, as part of Step 4 of the RACM evaluation, the control measures in adopted ozone attainment 

plans in “serious” or above ozone nonattainment areas were evaluated. Staff concluded that the requirements 

 

30 Final RACT SIP Revision for the Serious Designation for the 2008 Ozone NAAQS and the Marginal/Moderate 

Designations for the 2015 Ozone NAAQS, Connecticut DEEP, December 23, 2020. Available at: 

https://portal.ct.gov/DEEP/Air/Planning/Ozone/Reasonably-Available-Control-Technology.    

31 Converted from lb/MMBtu using the ratio of 9 ppm NOx equivalent to 0.011 lbs/MMBtu at 3 percent O2. 

32 Lake and Porter Counties Attainment Demonstration for the 2008 8-hour Ozone Standard, Indiana DEM, December 

29, 2020. Available at: https://www.in.gov/idem/airquality/information-about/attainment-demonstrations/ozone-

attainment-demonstrations/.   

https://portal.ct.gov/DEEP/Air/Planning/Ozone/Reasonably-Available-Control-Technology
https://www.in.gov/idem/airquality/information-about/attainment-demonstrations/ozone-attainment-demonstrations/
https://www.in.gov/idem/airquality/information-about/attainment-demonstrations/ozone-attainment-demonstrations/
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in existing South Coast AQMD’s NOx and VOC rules and regulations are at least as stringent as the control 

measures or adopted rules and regulations included in the ozone air quality SIPs in other air agencies. As such, 

no new control measures are identified as a potential control measure for South Coast AQMD’s 2022 AQMP. 

Step 5 – U.S. EPA Menu of Control Measures 

The Menu of Control Measures,33 compiled by the State and Local Programs Groups within the U.S. EPA’s 

Office of Air Quality Planning and Standards, was developed to provide information useful in the development 

of local emission reduction and NAAQS SIP scenarios, and to identify and evaluate potential control measures. 

The U.S. EPA’s Menu of Control Measures provides a broad listing of potential emission reduction measures 

to assist states in identifying and evaluating potential measures. The potential measures are developed based 

in part on the results of a literature review of the current and proposed measures of various air quality 

agencies, including CARB, individual California Air Districts, the Ozone Transport Commission, the Lake 

Michigan Air Directors Consortium, and others. For each category, one or more emission reduction measures, 

the respective control efficiency, and cost effectiveness are provided. 

As part of the 2016 AQMP RACM evaluation, control measures for point, area, and mobile sources of PM2.5, 

SOx, NOx, and VOC were reviewed based on the U.S. EPA’s Menu of Control Measures. Staff concluded that 

for VOC and NOx, the control measures adopted in the South Coast AQMD results in similar or higher levels 

of emission reductions than those listed in the menus.  

Since the 2016 RACM evaluation, no new control measures have been added to the U.S. EPA’s Menu of Control 

Measures. Thus, the evaluation in the 2016 AQMP remains up-to-date, and no new potential control measures 

are identified from the U.S. EPA’s Menu of Control Measures.  

Step 6 – U.S. EPA Guidance Documents 

In addition to the U.S. EPA’s CTGs/ACTs and TSDs, the U.S. EPA issues Guidance Documents for control 

strategies on reducing emissions from various sources. In March 2013, the U.S. EPA revised the “Strategies for 

Reducing Residential Wood Smoke” to provide new information and tools to help state, tribal, and local air 

officials reduce fine particle pollution from residential wood smoke. This document provided a comprehensive 

list of strategies to help identify appropriate wood smoke reduction measures. As part of the 2016 AQMP 

RACM evaluation, a list of U.S. EPA’s suggested regulatory options for reducing residential wood smoke was 

outlined and evaluated. The 2016 RACM evaluation concluded that except for the two suggested options, all 

the suggested options are already codified as South Coast AQMD’s current control strategies in Rules 445 and 

401. The two suggested options—the removal of old wood stove upon resale of a home and ban the use of 

non-EPA certified wood stoves—targeted reductions of PM2.5 emissions.  Since the issuance of residential 

wood smoke guidance document in March 2013, no new guidance document for VOC or NOx control 

strategies has been released/updated by the U.S. EPA for stationary sources. Thus, the evaluation in the last 

AQMP remains up-to-date, and no new potential control measures are identified from U.S. EPA’s Guidance 

Documents.  

 

33 U.S. EPA, Menu of Control Measures, https://www.epa.gov/sites/default/files/2016-

02/documents/menuofcontrolmeasures.pdf, as of September 30, 2021. 

https://www.epa.gov/sites/default/files/2016-02/documents/menuofcontrolmeasures.pdf
https://www.epa.gov/sites/default/files/2016-02/documents/menuofcontrolmeasures.pdf
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Step 7 – Control Measures Workshop/AQMP Working Groups 

On November 10, 2021, the South Coast AQMD and the CARB hosted a joint Control Measures Workshop to 

solicit input from all stakeholders on control strategies being developed and/or considered for the 2022 

AQMP. Specific control measures for mobile and stationary sources were presented by the South Coast AQMD 

and CARB staff, followed by discussion and questions from all participants. In the morning session, a total of 

30 South Coast AQMD stationary source measures (19 NOx measures, three co-benefits program measures, 

six VOC measures,34 and three other measures) were presented, as well as a discussion of what is needed to 

transition across all sectors to a different fuels mix, with a heavy emphasis on zero emissions or low NOx 

emissions technology. In the afternoon session, a total of 19 South Coast AQMD measures (three emission 

growth management measures, five facility-based mobile source measures, six on-road and off-road mobile 

source measures, two incentive-based measures, and three other measures) were presented. CARB also 

presented the Draft 2022 State SIP Strategy including measures for on-road and off-road mobile sources, other 

area sources, and federally/internationally regulated measures. In general, the following concepts were 

proposed for stationary source emissions: 

• Promoting zero emission technology for residential appliances and industry equipment; 

• Permitting for low VOC emissions technology for coatings, adhesives, and lubricants; 

• Coordination of incentive funding to maximize NOx emission reductions, including zero emission or 

low NOx products for coatings category; and 

• Methodology for cost-effectiveness determination.  

No new measures were suggested at the Control Measures Workshop in addition to those draft control 

measures presented by staff.  

The South Coast AQMD established six specialized Working Groups to support the development of the 2022 

AQMP. The Working Groups includes one stationary source Working Group (Residential and Commercial 

Buildings) and five mobile source Working Groups (Aircraft, Ocean-Going Vessels, Construction and Industrial 

Equipment, Heavy Duty Trucks, and Zero Emissions Infrastructure). These Working Groups conducted several 

in-depth public meetings throughout the AQMP development process in order to facilitate more specialized 

discussions. The Residential and Commercial Buildings Working Group has been developed to explore 

measures to further reduce NOx emissions from residential and commercial appliances through replacement 

with zero emissions and low NOx appliances. The five Mobile Source Working Groups focus on development 

of various mobile source measures outside of the South Coast AQMD’s jurisdiction that require coordination 

with CARB and the U.S. EPA. The schedule for these Working Group Meetings is provided in detail in Chapter 

9 of the 2022 AQMP.  

Summary of Potential RACM Identified 

Based on the seven-step RACM analysis, several potential RACM for stationary sources were identified as 

shown in Table VI-A-7. These measures will be further assessed for technological and economic feasibility in 

the Attachment VI-A-2 of this appendix. 

 

34 Includes L-CMB-04 that is a NOx control measure with co-benefits of VOC reductions.  
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TABLE VI-A-7 

POTENTIAL STATIONARY SOURCE RACM IDENTIFIED FOR THE 2022 AQMP 

# Potential RACM South Coast AQMD Applicable Rule Source of Information 

1 Lowering NOx emission 

limits for boilers, steam 

generators, and process 

heaters  

Rule 1146 Emissions of Oxides of 

Nitrogen from Industrial, 

Institutional and Commercial 

Boilers, Steam Generators, and 

Process Heaters 

Step 1 – Updated RACT/RACM 

2 VOC Emission Reductions 

from Cooling Towers 

N/Aa Step 1 – Updated RACT/RACM 

3 Lowering NOx emission 

limit for commercial food 

ovens 

Rule 1153.1 Emissions of Oxides of 

Nitrogen from Commercial Food 

Ovens 

Step 2 – U.S. EPA Technical 

Support Documents 

4 Additional Enhancement in 

Reducing Existing 

Residential Building Energy 

Use 

N/Aa Step 3 – Control Measures 

beyond RACM in 2016 AQMP 

5 Lowering VOC Emission 

Limit for Gasoline Bulk 

Terminals 

Rule 462 Organic Liquid Loading Step 3 – Control Measures 

beyond RACM in 2016 AQMP 

6 Lowering VOC Emission 

Limit for Auto and Light-

Duty Truck Assembly 

Rule 1115 Motor Vehicle Assembly 

Line Coating Operations 

Step 3 – Control Measures 

beyond RACM in 2016 AQMP 

7 Lowering VOC Limits 

Interior Body Sprays for 

Metal Container, Closure, 

and Coating Operations 

Rule 1125 Metal Container, Closure 

and Coil Coating Operation 

Step 3 – Control Measures 

beyond RACM in 2016 AQMP 

a Not Applicable 

Detailed Assessment of Potential RACM Identified 
For the potential RACM identified in Table VI-A-7, a comprehensive feasibility analysis is conducted in this 

section. Several data sources including, but not limited to, South Coast AQMD’s Annual Emission Reporting 

(AER) program, AQMP’s updated emissions inventory (Chapter 3 and Appendix III of Draft Final 2022 AQMP), 

and equipment statistics obtained from South Coast AQMD’s past rulemaking efforts were used to quantify 

emission inventory, estimated reductions in emissions, and costs associated with each potential RACM. For 

each potential RACM, with quantifiable emission reductions, the technological and economic feasibilities are 

assessed. Detailed assessment of the seven potential RACM identified is presented in Attachment VI-A-2 of 

this Appendix. Emission inventories, emission reductions, and cost-effectiveness will be further refined during 

the rule development process, if committed to rulemaking.
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Introduction 
This Attachment VI-A-1 includes a detailed evaluation of the requirements in South Coast AQMD’s 

stationary and area source rules and regulations for VOC and NOx against those in other air agencies’ rules 

and federal guidance documents that were adopted or amended from March 2020 to September 2021. 

March 2020 was selected as a starting point for this analysis because rules up to February 2020 were 

already reviewed in the 2020 RACT Demonstration.35  

Attachment VI-A-1 consists of Attachment VI-A-1Aa, which is evaluation of South Coast AQMD’s VOC rules 

and Attachment VI-A-1Bb, which is evaluation of South Coast AQMD’s NOx rules. Both Attachments VI-A-

1Aa and VI-A-1Bb have South Coast AQMD rule number in the first column, rule title in the second column, 

and its key requirements including emissions limits, applicability, and exemptions in the third column. The 

fourth column includes requirements in other agencies’ rules and federal guidance documents that may 

be more stringent than those in South Coast AQMD rules. The last column includes an evaluation of the 

stringency between the requirements in South Coast AQMD rules and those from other agencies. Based 

on this evaluation, potential feasible control measures are identified, and it is concluded as to whether 

South Coast AQMD rules and regulations meet the federal RACT/RACM requirements.  

Attachments VI-A-1Aa and VI-A-1Bb serve as an updated RACT/RACM evaluation for the 2022 AQMP. For 

completeness of evaluation, the prior RACT/RACM evaluation conducted as part of the 2020 RACT 

Demonstration is also included in Attachments VI-A-1Aa and VI-A-1Bb, and key requirements are also 

updated with recent rule amendments, if needed.   

 

 

35 South Coast AQMD, Draft Final Staff Report for 2015 8-Hour Ozone Standard Reasonably Available Control 

Technology (RACT) Demonstration, May 2020. http://www.aqmd.gov/docs/default-source/clean-air-plans/air-

quality-management-plans/2022-air-quality-management-plan/ract-draft-final-staff-report.pdf?sfvrsn=23.  

http://www.aqmd.gov/docs/default-source/clean-air-plans/air-quality-management-plans/2022-air-quality-management-plan/ract-draft-final-staff-report.pdf?sfvrsn=23
http://www.aqmd.gov/docs/default-source/clean-air-plans/air-quality-management-plans/2022-air-quality-management-plan/ract-draft-final-staff-report.pdf?sfvrsn=23
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ATTACHMENT VI-A-1A 

EVALUATION OF SOUTH COAST AQMD RULES AND REGULATIONS – VOC RULES 

Rule 

No 

Rule Title Current Rule Requirements Other Agencies’ Rules and Federal 

Guidancea That Are More Stringent 

RACT/RACM Evaluation (2022 AQMP) 

461b Gasoline Transfer and 

Dispensing (Amended 4/6/12) 

For Phase I, underground storage tanks: an enhanced vapor 

recovery system having 98% control efficiency and emission 

factor not exceeding 0.15 lbs/1,000 gallons; aboveground storage 

tanks: a vapor recovery system having 95% control efficiency. For 

Phase II, a vapor recovery system having 95% efficiency and 

emission factor not exceeding 0.38 lbs/1,000 gallons. 

n/ac Meets RACT. 

462d Organic Liquid Loading 

(Amended 5/14/99) 

Applicable to facilities loading organic liquids with a true vapor 

pressure of 1.5 psi or greater. Class A facilities (≥20,000 gals/day 

loading) are required to meet a VOC emissions limit at 0.08 

lbs/1,000 gallons.  Class B facilities (4,000–20,000 gals/day 

loading) are required a CARB certified vapor recovery system 

with 90% recovery efficiency. 

Mojave Desert Rule 462 (Amended 1/22/18) requires a 

CARB certified vapor recovery and/or disposal system 

with 95% recovery efficiency for Class B facilities. 

Ventura County Rule 71.3 (Amended5/11/21) requires a 

vapor recovery or removal efficiency of 95% for Class B 

facilities. 

For a subcategory of applicable sources (Class B facilities), 

South Coast AQMD rule is not as stringent as Mojave Desert 

AQMD Rule 462 and Ventura County APCD Rule 71.3 (90 vs. 

95% of minimum vapor recovery efficiency required to 

obtain a CARB certification). However, South Coast AQMD’s 

compliance records indicate that the actual control 

efficiency exceeds 95%. Together with other requirements in 

Rule 462, Rule 462 meets the RACT requirements. 

463b Organic Liquid Storage 

 (Amended 11/4/11) 

Applicable to ≥ 19,815 gallons of aboveground organic liquids 

storage tanks or between 215 and 19,815 gallons of aboveground 

gasoline storage tanks. Not holding any organic liquid having a 

minimum vapor pressure 0.5 psia in a tank ≥ 39,630 gallons, or 

any organic liquid having a minimum true vapor pressure 1.5 psia 

in a tank ≥ 19,815 gallons. The minimum control efficiency of a 

vapor recovery system is at 95%. 

n/ac  Meets RACT.  

 

1103d Pharmaceuticals and 

Cosmetics Manufacturing 

Operations (Amended 

3/12/99) 

Applicable to pharmaceutical and cosmetics manufacturing 

facilities and processes. For reactors, distillation columns, 

crystallizers, or centrifuges: 15 lbs/day VOC limit for each permit 

unit unless vented to surface condensers. For the basic permit 

unit for production equipment including air dryers:  90% control 

efficiency. Also include other various operating and equipment 

requirements. Facilities that emit, at the design production 

rating, 15 lbs/day or less VOC are exempt. 

Sacramento Metro Rule 464 (Amended 4/28/16) has 

various requirements that apply to chemical 

manufacturing and industrial operations including 

pharmaceutical and cosmetic manufacturing. For 

pharmaceutical and cosmetics manufacturing plants, a 

facility exemption limit at 10 lbs/day VOC; for other 

organic chemical plants, a facility exemption limit at 15 

lbs/day VOC. Additional VOC vapor pressure 

requirements for Liquid Transfer and Storage Tanks. 

While Sacramento Rule 464 has a lower exemption limit for 

small stationary source than Rule 1103 (10 lbs/day in 

Sacramento vs. 15 lbs/day in South Coast), both rules have 

same equipment level of control (i.e., 15 lbs/day VOC and/or 

90% minimum control efficiency) for reactors, distillation 

columns, crystallizers, or centrifuges at 

pharmaceutical/cosmetic manufacturing plants. Liquid 

transfer and storage tank categories are regulated in 

different South Coast AQMD rules (Rules 462 and 463) 

meeting RACT. Thus, in general, Rule 1103 provides RACM 

level of control for this source category.  

a Other agencies’ rules and regulations amended/adopted between March 2020 and September 2021 are included in this updated RACT/RACM evaluation. 
b This evaluation was conducted as part of the 2020 RACT Demonstration and is updated here. 
c There are no analogous requirements in other air agencies that are more stringent than the South Coast AQMD rule being evaluated. 
d This evaluation was conducted as part of the 2020 RACT Demonstration and is included here for completeness. 
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ATTACHMENT VI-A-1A 

EVALUATION OF SOUTH COAST AQMD RULES AND REGULATIONS – VOC RULES 

Rule 

No 

Rule Title Current Rule Requirements Other Agencies’ Rules and Federal 

Guidancea That Are More Stringent 

RACT/RACM Evaluation (2022 AQMP) 

1104b Wood Flat Stock Coating 

Operation (Amended 8/13/99) 

2.1 lbs/gal, less water and exempt solvent.  In lieu of VOC limit, 

use control device having 95% control efficiency (or 50 ppm 

outlet) and 90% collecting efficiency  

n/ac Meets RACT. 

1106d Marine and Pleasure Craft 

Coatings (Amended 5/3/19) 

For pleasure craft coatings, antifoulant coatings-other substrate 

emission limit 330 g/L and clear wood coatings-sealers emission 

limit 550 g/L. 

n/ac Rule 1106 meets or exceeds EPA CTG requirements. 

1107b Coating of Metal Parts and 

Products (Amended 2/7/20) 

Coating-specific emission limits from 2.3 to 3.5 lbs/gal. In lieu of 

complying with specific emission limits, operator can use air 

pollution control system with at least 95% control efficiency (or 5 

ppm outlet) and 90% capture efficiency. Solvent cleaning 

operations must comply with Rule 1171. 

Mojave Desert Rule 1115 (Amended 6/8/20) has coating-

specific VOC limits (2.8 – 4.2 lbs/gal) for Drum and 

Chemical Agent Resistant categories that are not included 

in South Coast AQMD Rule 1107. Overall, a minimum 

capture and control system combine efficiency is 90%. 

 

Rule 1107 meets or exceeds EPA CTG requirements. For 

example, South Coast AQMD Rule 1107 requires General 

One-Component VOC limit at 2.3 lbs/gal, while the similar 

rule at Mojave Desert has VOC limit at 2.8 lbs/gal. Similarly, 

in Rule 1107, Prefabricated Architectural Component VOC 

limits are at 2.3–2.8 lbs/gal for Air-Dried coating, whereas 

the Mojave Desert rule has VOC limits of 3.5 lbs/gal for the 

same category. Although Mojave Desert rule has additional 

coating categories that are not in South Coast, South Coast 

AQMD Rule 1107 is as stringent as or more stringent than 

the same categories in both rules.  Overall, Rule 1107 is as 

stringent as Mojave Desert AQMD’s rule, and provides RACT 

level of control. 

1110.2d Emissions from Gaseous- and 

Liquid Fueled Engines 

(Amended 11/1/19) 

The following VOC limits apply to all stationary and portable 
engines over 50 brake horsepower (bhp).  
1) Stationary, non-emergency engines and biogas (landfill and 
digester gas) engines: 
• 30 ppm VOC 
2) New non-emergency engines with electrical generators: 
• 0.10 lbs VOC/MW-hr (or 10 ppm VOC) 
3) General low-useage engines: 
• 250 ppm VOC 
4) Low-usage biogas engines: 
• 40 ppm VOC, landfill gas 
• 250 x Efficiency Correction Factor (ECF) ppm VOC, digester gas 

n/ac Rule 1110.2 meets RACT. 

a Other agencies’ rules and regulations amended/adopted between March 2020 and September 2021 are included in this updated RACT/RACM evaluation. 

b This evaluation was conducted as a component of the Final Coachella Valley Extreme Area Plan for 1997 8-hour Ozone Standard and is included here for completeness.  

c There are no analogous requirements in other air agencies that are more stringent than the South Coast AQMD rule being evaluated. 

d This evaluation was conducted as part of the 2020 RACT Demonstration and is updated here. 
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ATTACHMENT VI-A-1A 

EVALUATION OF SOUTH COAST AQMD RULES AND REGULATIONS – VOC RULES 

Rule 

No 

Rule Title Current Rule Requirements Other Agencies’ Rules and Federal 

Guidancea That Are More Stringent 

RACT/RACM Evaluation (2022 AQMP) 

1113b Architectural Coatings  

(Amended 2/5/16) 

Coating-specific emission limits from 50 to 730 g/L. The VOC 

content for Industrial Maintenance Coatings for color indicating 

safety coatings limits to 480 g/L, that is created to address 

hydrofluoric acid indicating paint use at refineries. 

n/ac Meets RACT. 

1115d Motor Vehicle Assembly Line 

Coating Operations (Amended 

5/12/95) 

The VOC limits for electrophoretic primer at 145 g/L; spray 

primer, primer-surfacer, and topcoat at 1,880 g/L. 

Antelope Valley Rule 1151.1 (Adopted 6/20/17) has VOC 

limits for electrophoretic primer at 84 g/L; primer-

surfacer, topcoat, and primer-sealer at 1,440 g/L.   

CTG has VOC limits for electrophoretic primer at 84 g/L 

(145 g/L in Rule 1115); sprayable primer, primer-surfacer, 

and topcoat at 1,440 g/L (1,800 g/L in Rule 1115); and 

trunk coatings, interior coatings, sealers, and deadeners 

at 650 g/L (Rule 1115 provides an exemption for these 

categories). 

For several coating categories, Rule 1115 is less stringent 

than the requirements in EPA CTG and other Districts. Also, 

in recent years, there are new light-duty motor vehicles 

manufacturing facilities in the South Coast Air Basin that are 

subject to this CTG. As part of the 2020 RACT, South Coast 

AQMD staff committed to amend Rule 1115 to provide RACT 

level of control for these coating categories. This rule was 

amended March 4, 2022. 

1118.1 Control of Emissions from 

Non-Refinery Flares (Adopted 

1/4/19) 

VOC emission limits range from 0.008 lbs/MMBtu for produced 

gas to 0.038 lbs/MMBtu for digester gas/landfill gas. 

n/ac Meets RACT. 

1122d Solvent Degreasers  

(Amended 5/1/09) 

Apply to solvent cleaning operations containing more than 25 g/L 

of VOC. Contain various work practice and design requirements. 

Combined capture and control efficiency of at least 85.5% by 

weight is required. 

n/ad Meets RACT. 

1124 Aerospace Assembly and 

Component Manufacturing 

Operations (Amended 

9/21/01) 

Coating-specific content limits from 160–1,000 g/L. Specific high 

transfer coating applications (e.g., HVLP spray). In lieu of 

complying with specific emission limits, operator can use air 

pollution control system with at least 95% control efficiency (or 

50 ppm outlet) and 90% capture efficiency.  

Solvent cleaning operations must comply with Rule 1171. 

Mojave Desert Rule 1118 (Amended 6/8/20) has the 

following limits that are more stringent than those in 

Rule 1124:  

• High-Temperature Coating (720 vs 850 g/L) 

• Rain Erosion-Resistant Coating (600 vs 800 g/L) 

• Clear Topcoat (420 vs 520 g/L) 

• Non-Autoclavable Structural Adhesive (700 vs 850 g/L). 

Rule 1124 meets or exceeds the CTG requirements. 

The categories with lower limits in Mojave Desert rule are 

low usage categories Additionally, several high usage 

categories are bifurcated allowing higher VOC coatings 

including Commercial Exterior Aerodynamic Structure 

Primer, Cryogenic Flexible Primer, Elevated-Temperature 

Skydrol-Resistant Commercial Primer, cryptoprotective 

coating, EMI Coating, Lacquer Coating, Part Making Coating, 

Rocket Nozzle Coating, Specialized Function Coating, 

Cyanacrylate Adhesive, Compatible Substrate Primer, among 

others. In totality. South Coast AQMD Rule 1124 is as 

stringent as or more stringent than the Mojave Desert rule, 

and provides RACT level of control for this source category. 

a Other agencies’ rules and regulations amended/adopted between March 2020 and September 2021 are included in this updated RACT/RACM evaluation. 
b This evaluation was conducted as part of the 2020 RACT Demonstration and is updated here. 
c There are no analogous requirements in other air agencies that are more stringent than the South Coast AQMD rule being evaluated. 
d This evaluation was conducted as part of the 2020 RACT Demonstration and is included here for completeness. 
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ATTACHMENT VI-A-1A 

EVALUATION OF SOUTH COAST AQMD RULES AND REGULATIONS – VOC RULES 

Rule 

No 

Rule Title Current Rule Requirements Other Agencies’ Rules and Federal 

Guidancea That Are More Stringent 

RACT/RACM Evaluation (2022 AQMP) 

1127b Emission Reductions from 

Livestock Waste (Adopted 

8/6/04) 

Requires Good housekeeping practices for dairy farms with 50 or 

more cows, heifers and/or calves.   

Note:  The South Coast AQMD adopted Rule 223 in June 2006 to 

reduce emissions for large confined animal facilities.  Rule 223 

targets various types of large confined animal facilities and 

includes series of best management practices that are more 

stringent than Rule 1127. 

Sacramento Rule 496 – Large Confined Animal Facilities 

(Adopted 8/24/06), has more stringent control and good 

management practices than South Coast Rule 1127 (e.g., 

venting to control system with at least 80% control 

efficiency). The more stringent requirements are targeted 

towards silage emissions, which is not applicable in South 

Coast for dry feed lot operations.  

San Joaquin Valley Rule 4570 (Amended 10/21/10) has 

required best management practices for manure 

management and other areas to reduce VOC and 

ammonia emissions. Note that direct comparison with 

Rule 1127 is difficult due to the significant differences in 

source operations (dry feed lot in South Coast vs. flushing 

and lagoon operations in San Joaquin, the focus on corral 

waste control in South Coast AQMD vs. feed and silage 

and milk parlor in San Joaquin Valley APCD, etc.). In 

addition, San Joaquin Valley Rule 4570 applies to all types 

of large confined animal facilities, while Rule 1127 applies 

only to dairies with a much lower applicability threshold.   

Together with Rule 223, Rule 1127 achieves RACT 

equivalency for this source category. 

1128b Paper, Fabric, and Film Coating 

Operations (Amended 3/8/96) 

Coating-specific VOC content limits from 20–265 g/l. 

Alternatively, operator can also use control system with at least 

95% control efficiency (or 50 ppm outlet) and 90% capture 

efficiency (combined 85.5% efficiency). Solvent cleaning 

operations must contain 15% or less VOC or 85% VOC must be 

collected and disposed of. 

The 2007 EPA CTG requires an overall 90% control 

efficiency for facilities emitting > 15 lbs/day and coating 

lines emitting > 25 tpy. Rule 1128 is not as stringent as 

the 2007 EPA CTGs (85.5% overall control efficiency in 

Rule 1128). CTG alternative compliance emission limit of 

80 g/L is also more stringent than the limit of 265 g/L in 

Rule 1128. 

 

   

Rule 1128 is not as stringent as the 2007 EPA CTGs (CTG 80 

g/L vs. Rule 1128 265 g/L) for facilities emitting > 15 lbs/day 

and coating lines emitting > 25 tpy. To the best of staff’s 

knowledge, out of the active Title V facilities without add-on 

control, no facilities exceed the CTG applicable threshold (25 

tpy of VOC per coating line) in the South Coast AQMD. In 

addition, the incremental increase from 85.5% to 90–97% in 

control efficiency is not cost-effective for the existing 

sources. Rule 1128 does not include a trigger for when it is 

considered implementable and the rule pertains to all paper, 

fabric, and film coating operations. Rule 1128 covers more 

sources/facilities regardless of potential emission level. As 

such, Rule 1128 provides RACT level of control for this 

source category. 

a Other agencies’ rules and regulations amended/adopted between March 2020 and September 2021 are included in this updated RACT/RACM evaluation. 

b This evaluation was conducted as part of the 2020 RACT Demonstration and is included here for completeness. 
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ATTACHMENT VI-A-1A 

EVALUATION OF SOUTH COAST AQMD RULES AND REGULATIONS – VOC RULES 

Rule 

No 

Rule Title Current Rule Requirements Other Agencies’ Rules and Federal 

Guidancea That Are More Stringent 

RACT/RACM Evaluation (2022 AQMP) 

1130 Graphic Arts  

(Amended 5/2/14) 

VOC content limits: 16–85 g/L for fountain solution, 150 g/L for 

adhesives, 225–300 g/L for inks and coatings. In lieu of meeting 

specific content limits, control device with overall VOC capture 

and control efficiency at 85.5% can be used to achieve equal or 

better emission reductions. 

n/ab Meets RACT. 

1131c Food Product Manufacturing 

and Processing Operations 

(Amended 6/6/03) 

VOC content limits from 120–200 g/L, or air pollution control 

system with at least 95% control efficiency and 90% capture 

efficiency.  Solvent cleaning operations must contain 15% or less 

VOC or 85% VOC must be collected and disposed of. 

n/ab Meets RACT. 

1133.2, 

1133.3c 

Rule 1133.2 – Emission 

Reductions from Co-

Composting Operations 

(Adopted 1/10/03) 

 

Rule 1133.3 – Emission 

Reductions from Greenwaste 

Composting Operations 

(Adopted 7/8/11) 

Rule 1133.2 establishes various performance standards.  Baseline 

emission factors are 1.78 lbs VOC/ton throughput and 2.93 lbs 

NH3/ton throughput. 

 

Rule 1133.3 establishes operational best management practices 

for greenwaste composting operations. For the facility processing 

>5,000 tons/year of foodwaste, any active phase of composting 

containing more than 10% foodwaste, by weight, must use an 

emission control device with an overall control efficiency of at 

least 80% by weight of VOC. 

 

For operations ≤5,000 tons/year, require the composting piles to 

be covered, watered, and turned, or operated with measures 

that reduce at least 40% VOC emission and 20% NH3 emissions.  

San Joaquin Rule 4565 (Adopted 3/15/07) and Rule 4566 

(Adopted 8/18/11) have various operational 

requirements for these operations as well as the 

operators who landfills, composts, or co-composts these 

materials. The applicability of Rules 4565/4566 is broader 

than the applicability of Rule 1133.2/1133.3. Rules 

4565/4566 include additional mitigation measures to 

control VOC from composting active piles (e.g., maintain 

minimum oxygen concentration of 5%, moisture content 

of 40-70%, carbon to nitrogen ratio of 20:1).   

South Coast AQMD Rule 1133.2 is more stringent than San 

Joaquin Valley Rule 4565 for larger co-composting facilities 

and less stringent for smaller co-composting facilities. While 

South Coast AQMD Rule 1133.2 requires either 70 or 80% 

overall emission reductions from all parts of composting 

process, San Joaquin’s Rule 4565 requires add-on controls to 

apply only to the active composting phase. Rule 1133.2 also 

has more stringent requirements for in-vessel composting.  

 

San Joaquin’s rule does not address chipping and grinding as 

in Rule 1133.1. 

 

Overall, Rules 1133.2 and 1133.3 are as stringent as or more 

stringent than other Districts’ rules, and meets the RACT 

requirement for this source category. 

1136 Wood Products Coatings 

(Amended 6/14/96) 

VOC content limits range from 275–750 g/L VOC. Averaging 

provisions and add-on control are allowed. Transfer efficiency is 

at least 65%, or operator must use certain type of equipment 

(e.g., HVLP). Solvent cleaning operations must comply with Rule 

1171. VOC limits are 350 g/L for high-solids stains and 275 g/L for 

clear sealers categories. 

Mojave Desert Rule 1114 (Amended 8/24/20) has a VOC 

limit for high-solid stains at 240 g/L. 

Rule 1136 varies in stringency when compared to Mojave 

Desert’s requirements. The high solids stain limit in Mojave 

Desert Rule 1114 is bifurcated into new wood products (240 

g/L) and refinishing wood products (700 g/L). The South 

Coast AQMD limit is 350 g/L for all products. For majority of 

the categories, Rule 1136 is as stringent as or more stringent 

than the Mojave Desert’s rule, and provides RACT level of 

control for this source category. 

a Other agencies’ rules and regulations amended/adopted between March 2020 and September 2021 are included in this updated RACT/RACM evaluation. 

b There are no analogous requirements in other air agencies that are more stringent than the South Coast AQMD rule being evaluated. 

c This evaluation was conducted as part of the 2020 RACT Demonstration and is included here for completeness. 
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ATTACHMENT VI-A-1A 

EVALUATION OF SOUTH COAST AQMD RULES AND REGULATIONS – VOC RULES 

Rule 

No 

Rule Title Current Rule Requirements Other Agencies’ Rules and Federal 

Guidancea That Are More Stringent 

RACT/RACM Evaluation (2022 AQMP) 

1138b Control of Emissions from 

Restaurant Operations 

(Adopted 11/14/97) 

Pursuant to the Protocol Determination of PM and VOC 

Emissions from Restaurant Operations of Rule 1138, 83% 

reduction of VOC emissions from chain-driven charbroilers are 

required.  

San Joaquin Valley Rule 4692 (Amended 6/21/18) 

requires 86% reduction of VOC emissions from chain-

driven charbroilers. 

Rule 1138 is primarily intended to reduce PM emissions. 

However, existing controls are expected to achieve similar 

level of VOC reductions because San Joaquin Valley requires 

chain-driven charbroilers/catalytic oxidizers combinations be 

certified by South Coast AQMD test protocol that are 

deemed compliant with their Rule 4692. South Coast AQMD 

Rule 1138 VOC control requirements are similar to San 

Joaquin Valley Rule 4692 and meet RACT. 

1141b Control of Volatile Organic 

Compound Emissions from 

Resin Manufacturing 

(Amended 11/17/00) 

95–98% control or 0.12–0.5 lbs/1,000 lbs of resin produced. n/ac Meets RACT. 

1143b Consumer Paint Thinners and 

Multi-purpose Solvents 

(Amended 12/3/10) 

Set VOC content of 25 g/l for consumer paint thinner and multi-

purpose solvent beginning 1/1/2011. 

n/ac Meets RACT. 

1144b Metalworking Fluids and 

Direct-contact Lubricants 

(Amended 7/9/10) 

Various limits from 50–340 g/L. Add-on control at 90% capture 

efficiency, 95% control efficiency (or 5 ppm outlet) 

n/ac Meets RACT. 

1145b Plastic, Rubber, Leather and 

Glass Coatings (Amended 

12/4/09) 

VOC limits: 50–800 g/L (0.4–6.7 lbs/gal).  Average provisions and 

add-on control at 95% control efficiency (50 ppm outlet), 90% 

capture efficiency. High transfer coating equipment (e.g. HVLP). 

Solvent cleaning operations must comply with Rule 1171. 

n/ac Meets RACT. 

a Other agencies’ rules and regulations amended/adopted between March 2020 and September 2021 are included in this updated RACT/RACM evaluation. 

b This evaluation was conducted as part of the 2020 RACT Demonstration and is included here for completeness. 

c There are no analogous requirements in other air agencies that are more stringent than the South Coast AQMD rule being evaluated. 
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ATTACHMENT VI-A-1A 

EVALUATION OF SOUTH COAST AQMD RULES AND REGULATIONS – VOC RULES 

Rule 

No 

Rule Title Current Rule Requirements Other Agencies’ Rules and Federal 

Guidancea That Are More Stringent 

RACT/RACM Evaluation (2022 AQMP) 

1149b Storage Tank Degassing 

(Amended 5/2/08) 

Degassing operations must be controlled such that the VOC 

concentration within the tank is reduced to less than 5,000 ppm 

for a minimum time limit estimated in the rule based on volume 

of the gas to be freed in the tank and the flow rate through 

control device. 

n/ac Meets RACT. 

1150.1b Control of Gaseous Emissions 

from Municipal Solid Waste 

Landfills (Amended 4/1/11) 

98% control or 20 ppm non-methane organic compounds. 50–

500 ppm total organic compounds above background 

n/ac Meets RACT. 

1151b Motor Vehicle and Mobile 

Equipment Non-Assembly Line 

Coating Operations (Amended 

9/5/14) 

VOC content limits range from 250–840 g/L. Averaging provisions 

are allowed. High transfer coating equipment (e.g. HVLP) is 

required. Solvent cleaning operations must comply with Rule 

1171. 

San Joaquin Valley Rule 4602 (Amended 9/17/09) is 

more stringent in the following areas: 1) adhesive at 250 

g/L (540 g/L in Rule 1151) and 2) truck bed liner coating 

at 200 g/L (310 g/L in Rule 1151) 

 

Sacramento Rule 459 (Amended 8/25/11) is more 

stringent in the following areas: 1) multi-color coating at 

520 g/L for mobile equipment driven on rails (680 g/L in 

Rule 1151) and 2) truck bed liner coating at 200 g/L (310 

g/L in Rule 1151). 

South Coast AQMD Rule 1151 varies in stringency when 

compared to other Districts’ requirements.  For the majority 

of the categories, Rule 1151 is as stringent as or more 

stringent than other Districts’ rules, and provides RACT level 

of control for this source category. South Coast AQMD will 

consider amending Rule 1151 to address concerns on certain 

VOC species be carcinogenic. During the rule making 

process, the VOC limits will be revisited and can be lowered.  

1153b Commercial Bakery Ovens 

(Adopted 1/13/95) 

Emission reduction of 70% or more is required for existing ovens 

emitting between 50–100 lbs VOC/day, 95% or more for ovens 

emitting more than 100 lbs/day, and 95% or more for new ovens. 

n/ac Meets RACT. 

a Other agencies’ rules and regulations amended/adopted between March 2020 and September 2021 are included in this updated RACT/RACM evaluation. 

b This evaluation was conducted as part of the 2020 RACT Demonstration and is included here for completeness. 

c There are no analogous requirements in other air agencies that are more stringent than the South Coast AQMD rule being evaluated. 
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ATTACHMENT VI-A-1A 

EVALUATION OF SOUTH COAST AQMD RULES AND REGULATIONS – VOC RULES 

Rule 

No 

Rule Title Current Rule Requirements Other Agencies’ Rules and Federal 

Guidancea That Are More Stringent 

RACT/RACM Evaluation (2022 AQMP) 

1162 Polyester Resin Operations 

(Amended 7/8/05) 

Various application techniques requirements when applying resin 

or gel coat materials to open mold surface. Monomer (VOC) 

content limits from 10 to 48% by weight: 

Clear gel coat: 40–44% 

Pigmented gel coat: 28–37% 

Specialty gel coats: 48% 

General purpose resins: 10–17% 

Others polyester resins: 35% 

Alternatively, 90% overall capture and control efficiency for add-

on control.  

U.S. EPA 40 CFR 63 Subpart VVVV (Amended 3/20/20) 

VOC limits: 

• Pigmented Gel Coat Operations is 33%  

• Tooling Resin is 30–39% Tooling Get Coat is 40%  

Rule 1162 meets or exceeds the CTG requirements. 

Although 40 CFR 63 has a lower VOC limit than Rule 1162 for 

Tooling Get Coat (40% vs. 48%), Rule 1162 has more 

stringent VOC limits than 40 CFR 63 for other categories, 

such as Clear Gel Coats (40–44% vs. 48%) and Production 

resin operations (10–17% vs. 28–35%). In addition, 40 CFR 63 

provides VOC limits for 7 source categories, whereas Rule 

1162 has VOC limits for 14 categories. Thus, Rule 1162 

provides RACT level of control for this source category. 

1164b Semiconductor Manufacturing 

(Amended 1/13/95) 

VOC limit for cleanup solvents is 200 g/L or low vapor pressure of 

0.64 psia at 68 degrees Fahrenheit. Photoresist applications must 

be vented to control. 

n/ac Meets RACT. 

1166b Volatile Organic Compound 

Emissions from 

Decontamination of Soil 

(Amended 5/11/01) 

Requires that contaminated soil (50 ppm or greater VOC 

emissions) be covered and removed within 30 days. Treatment 

facilities using negative pressure enclosures are required to treat 

low VOC contaminated soil (< 1,000 ppm) within 30 days of 

excavation and high VOC contaminated soil (≥ 1,000 ppm) should 

immediately be placed in a sealed container or trucked off-site or 

by any other alternative approved by the Executive Officer.  

 

Requires from the responsible contractors as follows:  

1. Prompt monitoring and detection of contaminated soil; 

2. Mitigation of VOC emissions through spraying and prompt 

covering of stockpiles; 

3. Prompt transport and/or treatment of soil; and 

4. Maintenance of verifiable chain of custody records for the soil 

that is handled and treated. 

Ventura Rule 74.29 – Soil Decontamination Operations 

(Amended 4/8/08) has standards for soil 

decontamination (e.g., 50–100 ppm). Leaking agricultural 

tanks is exempted. 

 

Bay Area Rule 8-40 (Amended 6/15/05) for soil 

decontamination and tank degassing. All vapor exceeding 

the specified limit based on organic content and aeration 

rate must be vented to control devices with ≥ 90% 

efficiency until meeting 5,000 ppm. 

 

San Joaquin Valley Rule 4651 (Amended 9/20/07) 

employs management practices similar to those in South 

Coast AQMD. For ex-situ decontamination, VOC 

emissions must be vented to control devices with 95% 

efficiency or more.  

South Coast AQMD Rule 1166 varies in stringency when 

compared to other Districts’ requirements. For high 

concentration spills, e.g., >1,000 ppm, Rule 1166 requires 

contaminated soil to be placed in a sealed container sooner 

than other district rules (15 minutes versus 30 minutes). 

Overall, Rule 1166 provides RACT level of control for this 

source category.   

 

 
 

1168 Adhesive and Sealant 

Applications (Amended 

10/6/17) 

Various VOC content limits for adhesives (30–850 g/L), sealants 

(65–760 g/L), and primers (150–785 g/L). 

n/ac  Meets RACT. 

a Other agencies’ rules and regulations amended/adopted between March 2020 and September 2021 are included in this updated RACT/RACM evaluation. 

b This evaluation was conducted as part of the 2020 RACT Demonstration and is included here for completeness. 

c There are no analogous requirements in other air agencies that are more stringent than the South Coast AQMD rule being evaluated. 
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ATTACHMENT VI-A-1A 

EVALUATION OF SOUTH COAST AQMD RULES AND REGULATIONS – VOC RULES 

Rule 

No 

Rule Title Current Rule Requirements Other Agencies’ Rules and Federal Guidancea 

That Are More Stringent 

RACT/RACM Evaluation (2022 AQMP) 

1171 Solvent Cleaning Operations 

(Amended 5/1/09) 

VOC content limits for cleaning solutions for printing presses 

range from 25 g/L for flexographic printing to 100 g/L for 

lithographic printing. VOC content limit in a solvent for general 

solvent cleaning operations is 25 g/L. Combined collection and 

destruction efficiency of control equipment is required 85.5% of 

VOC or an output of less than 50 ppm C. 

n/ab Meets RACT. 

1173c Control of Volatile Organic 

Compound Leaks and Releases 

from Components at 

Petroleum Facilities and 

Chemical Plants (Amended 

2/6/09) 

Requires connecting atmospheric pressure relief devices (PRDs) 

to vapor recovery or add-on control by first turnaround, if the 

facility experiences: 

• a second release of > 500 lbs VOC within any five year period, 

or 

• any release of 2,000 lbs VOC in any 24 hour period. 

In lieu of connecting PRDs to control, operator may elect to pay 

mitigation fee of $350,000 for any release exceeding the 

threshold. 

Leak Detection and Repair (LDAR) program to reduce fugitive 

emissions. Leak thresholds are: 

• for light liquid/gas/vapor service >10,000 ppm, 

• for PRDs > 200 ppm,  

• for pumps in heavy liquid > 100 ppm. 

n/ab Meets RACT. 

1174c Control of Volatile Organic 

Compound Emissions from the 

Ignition of Barbecue Charcoal 

(Amended 10/5/90)  

VOC emissions less than 0.02 lbs VOC per start. n/ab Meets RACT. 

1175c Control of Emissions from the 

Manufacture of Polymeric 

Cellular (Foam) Products 

(Amended 11/5/10) 

VOC limit for expandable polystyrene molding operations is less 

than 2.4 lbs/100 lbs of raw material processed. 

n/ab Meet RACT. 

a Other agencies’ rules and regulations amended/adopted between March 2020 and September 2021 are included in this updated RACT/RACM evaluation. 

b There are no analogous requirements in other air agencies that are more stringent than the South Coast AQMD rule being evaluated.  

c This evaluation was conducted as part of the 2020 RACT Demonstration and is included here for completeness. 
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VI-A-38 

ATTACHMENT VI-A-1A 

EVALUATION OF SOUTH COAST AQMD RULES AND REGULATIONS – VOC RULES 

Rule 

No 

Rule Title Current Rule Requirements Other Agencies’ Rules and Federal 

Guidancea That Are More Stringent 

RACT/RACM Evaluation (2022 AQMP) 

1176b VOC Emissions from 

Wastewater Systems 

(Amended 9/13/96) 

• Wastewater and closed vent systems: 500 ppm 

• Sumps and wastewater separators must have floating cover 

with seals; or fixed cover vented to control 

• Sewer lines:  totally enclosed 

• Process drains: with South Coast AQMD approved water seals 

• Junction boxes: totally enclosed 

• Control device:  95% efficiency or 500 ppm leak above 

background 

• Monthly to annually inspection. 

Bay Area Rule 8-8 (Amended 9/15/04) in general is similar to 

South Coast Rule 1176, with the following exceptions: 

• Floating covers must have double seals; and 

• Semi-annual inspection is allowed. 

Rule 1176 is as stringent as or more stringent than Bay 

Area’s rule, and provides RACT level of control for this 

source category. 

1177b Liquefied Petroleum Gas 

Transfer and Dispensing 

(Adopted 6/1/12) 

Requires all LPG bulk loading facilities to have an LPG vapor 

recovery or equalization system. LPG transfer and dispensing 

facilities equip a low emission fixed liquid level gauge (FLLG), use 

low emission connector, and conduct daily inspections. 

n/ac Meets RACT. 

1178 Further Reductions of VOC 

Emissions from Storage Tanks 

at Petroleum Facilities 

(Amended 11/6/20) 

Applicable to high emitting facility that has 20 tpy VOC emissions 

or more and tanks ≥ 19,815 gallons organic liquids with true 

vapor pressure > 0.1 psia. Doming for high emitting external 

floating roof tanks, better seals and better control for all tanks. 

n/ac Meets RACT. 

1179b Publicly Owned Treatment 

Works Operations (Amended 

3/6/92) 

Include recordkeeping and emission testing requirements. n/ac Meets RACT. 

1183b Outer Continental Shelf (OCS) 

Air Regulations (Adopted 

3/12/93) 

Adopt by reference Code of Federal Regulations, Part 55, Title 40. n/ac Meets RACT. 

a Other agencies’ rules and regulations amended/adopted between March 2020 and September 2021 are included in this updated RACT/RACM evaluation. 
b This evaluation was conducted as part of the 2020 RACT Demonstration and is included here for completeness. 
c There are no analogous requirements in other air agencies that are more stringent than the South Coast AQMD rule being evaluated. 
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VI-A-39 

ATTACHMENT VI-A-1B 

EVALUATION OF SOUTH COAST AQMD RULES AND REGULATIONS – NOX RULES 

Rule 

No 

Rule Title Current Rule Requirements Other Agencies’ Rules and Federal 

Guidancea That Are More Stringent 

RACT/RACM Evaluation (2022 AQMP) 

476b Steam Generating Equipment 

(Amended 10/8/76) 

For equipment with maximum heat input rate > 50 MMBTU/hr, 

NOx emission limits are 125 ppm at 3% O2 on gas-fired 

equipment and 225 ppm at 3% O2 on liquid or solid-fired 

equipment, averaged over 15 minutes.  

In South Coast AQMD, one facility (Long Beach City SERFF) has 3 

combustors subject to NOx limit of 150 ppm (24-hr average) per 

40 CFR Part 60 Subpart Ea and Eb. 

Maryland (Section 26.11.08 Control of Incinerators) NOx 

emission limits for two applicable facilities are 140 and 

150 ppm respectively at 24-hr average, and 105 and 145 

ppm respectively at 30-day average. 

 

 

Steam generating equipment in South Coast AQMD is 

subject to requirements similar to those in Maryland on a 

24-hr average basis (140 to 150 ppm in Maryland vs. 150 

ppm in South Coast). Thus, the emission source is subject to 

RACT level of control.  

1110.2 Emissions from Gaseous- and 

Liquid-Fueled Engines 

(Amended 11/1/19) 

The following NOx limits apply to all stationary and portable 

engines over 50 bhp.  

Stationary, non-emergency engines and biogas (landfill and 

digester gas) engines: 

• 11 ppm NOx 

New non-emergency engines with electrical generators: 

• 0.07 lbs NOx/MW-hr (or 2.5 ppm NOx) 

General low-useage engines: 

• 36 ppm NOx, engines ≥500 hbp 

• 45 ppm NOx, engines <500 hbp 

Low-usage biogas engines: 

• 36 x ECF ppm NOx, engines ≥500 hbp 

• 45 x ECF ppm NOx, engines <500 hbp 

n/ac Meets RACT. 

1111d Reduction of NOx Emissions 

from Natural-Gas-Fired, Fan-

Type Central Furnaces 

(Amended 10/1/21) 

The maximum NOx limit from fan-type central furnaces is 40 ng/J. 

On or after 10/1/12, NOx limit is 14 ng/J for residential and 

commercial fan-type central furnaces. Mobile home furnaces 

NOx limit is lowered to 14 ng/J by 10/1/18. Alternate compliance 

plan with mitigation fees with varying compliance dates.  

n/ac Meets RACT/RACM. 

a Other agencies’ rules and regulations amended/adopted between March 2020 and September 2021 are included in this updated RACT/RACM evaluation. 
b This evaluation was conducted as part of the 2020 RACT Demonstration and is included here for completeness. 
c There are no analogous requirements in other air agencies that are more stringent than the South Coast AQMD rule being evaluated. 
d This evaluation was conducted as a component of the Final Coachella Valley Extreme Area Plan for 1997 8-hour Ozone Standard and is updated here. 
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VI-A-40 

ATTACHMENT VI-A-1B 

EVALUATION OF SOUTH COAST AQMD RULES AND REGULATIONS – NOX RULES 

Rule 

No 

Rule Title Current Rule Requirements Other Agencies’ Rules and Federal 

Guidancea That Are More Stringent 

RACT/RACM Evaluation (2022 AQMP) 

1118.1 Control of Emissions from 

Non-Refinery Flares (Adopted 

1/4/19) 

Flare gas NOx emission limits range from 0.018 lbs/MMBtu for 

produced gas to 0.025 lbs/MMBtu for major digester gas and 

landfill gas. All other flare gas including minor digester gas is 

required NOx emission limits at 0.06 lbs/MMBtu. Organic liquid 

storage has NOx emission limit at 0.25 lbs/MMBtu and organic 

liquid loading has NOx limit at 0.034 lbs/1,000 gallons loaded.  

n/ab Meets RACT. 

1121c Control of Nitrogen Oxides 

from Residential Type, Natural 

Gas-Fired Water Heaters 

(Amended 9/3/04) 

For natural gas-fired water heaters rated <75,000 Btu/hr, NOx 

emission limits: 

• 55 ppm for mobile home 

• 30 ppm for residential home 

• 15 ppm for water heaters ≤50 gallons 

n/ab Meets RACM. 

1134d Emissions of Oxides of 

Nitrogen from Stationary Gas 

Turbines (Amended 4/5/19) 

Requirements that will remain in effect until 2024: 

Standard = Reference Limit x (Unit Efficiency/25%), where 

reference limit depends on size of units, varying from 9 ppm to 

25 ppm.     

New emission limits become effective 1/1/24: 

• Liquid fuel turbines located on Outer Continental Shelf (OCS): 
30 ppm NOx / 5 ppm NH3 

• Natural gas, combined cycle turbine: 2 ppm NOx / 5 ppm NH3 

• Natural gas, simple cycle turbine: 2.5 ppm NOx / 5 ppm NH3 

• Produced gas: 9 ppm NOx / 5 ppm NH3 

• Produced gas turbine located on OCS: 15 ppm NOx / 5 ppm 
NH3 

Other: 12.5 ppm NOx / 5 ppm NH3.   

 

San Joaquin Rule 4703 (Amended 9/20/07) has standards 

from 5–50 ppm depending on size of units.  Combined 

cycle units > 10 MW has limit of 3 ppm.   

NOx emissions range has a lower limit in San Joaquin Rule 

4703 (5 ppm) than South Coast Rule 1134 (9 ppm), while the 

upper limit is lower in South Coast Rule 1134 (25 ppm) than 

San Joaquin Rule 4703 (50 ppm). Therefore, for the majority 

of the categories, Rule 1134 is as stringent as the other 

District’s rules.  

In early 2019, South Coast AQMD staff performed a BARCT 

analysis based on technological and economic feasibility, 

and established BARCT emission limits for equipment subject 

to Rule 1134. As such, Rule 1134 reflects up to date BARCT 

requirement, which is by definition more stringent than 

RACT, and provides RACT level of control for this source 

category. 

a Other agencies’ rules and regulations amended/adopted between March 2020 and September 2021 are included in this updated RACT/RACM evaluation. 
b There are no analogous requirements in other air agencies that are more stringent than the South Coast AQMD rule being evaluated. 
c This evaluation was conducted as a component of the Final Coachella Valley Extreme Area Plan for 1997 8-hour Ozone Standard and is updated here. 
d This evaluation was conducted as part of the 2020 RACT Demonstration and is included here for completeness. 
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VI-A-41 

ATTACHMENT VI-A-1B 

EVALUATION OF SOUTH COAST AQMD RULES AND REGULATIONS – NOX RULES 

Rule 

No 

Rule Title Current Rule Requirements Other Agencies’ Rules and Federal 

Guidancea That Are More Stringent 

RACT/RACM Evaluation (2022 AQMP) 

1135b Emissions of Oxides of 

Nitrogen from Electricity 

Generating Facilities 

(Amended 11/2/18) 

Electricity generating facilities (EGF) have NOx emission limits at 

5 ppm for boilers (at 3% O2), 2 ppm for combined cycle gas 

turbines, and 2.5 ppm for simple cycle gas turbines (at 15% O2) 

that are fired on natural gas. Internal combustion engines firing 

diesel limit NOx emissions at 45 ppm (at 15% O2). All NOx limits 

are 60 minutes average. 

n/ac  Meets RACT. 

1146, 

1146.1 

Rule 1146 - Emissions of 

Oxides of Nitrogen from 

Industrial, Institutional, and 

Commercial Boilers, Steam 

Generators, and Process 

Heaters  

(Amended 12/4/20) 

 

Rule 1146.1 - Emissions of 

Oxides of Nitrogen from Small 

Industrial, Institutional, and 

Commercial Boilers, Steam 

Generators, and Process 

Heaters  

(Amended 12/7/18) 

 

 

 

 

 

Rule 1146 NOx emission limits for industrial/commercial boilers, 

steam generators, and process heaters ≥ 5 MMBtu/hr: 

• Gaseous fuel: 30 ppm 

• Non-gaseous fuel: 40 ppm 

• Landfill gas: 25 ppm 

• Digester gas: 15 ppm 

• Atmospheric units (5–10 MMBtu/hr): 12 ppm 

• Group I (≥75 MMBtu/hr burning natural gas): 5 ppm 

• Group II (≥20 & <75 MMBtu/hr with gaseous fuels)  

▪ Fire-tube boilers with previous limits 5–9 ppm: 7 ppm 
▪ All other units (with previous limits 5–12 ppm):  

9 ppm 
▪ All others: 5 ppm 

• Group III (≥5 & <20 MMBtu/hr with gaseous fuels)  

▪ Fire-tube boilers with previous limits 9–12 ppm: 7 ppm 
▪ All others: 9 ppm 

• Thermal fluid heaters: 12 ppm. 

 

Rule 1146.1 NOx emission limits for industrial/commercial 

boilers, steam generators, and process heaters between 2-5 

MMBtu/hr: 

• Landfill gas: 25 ppm 

• Digester gas: 15 ppm 

• Atmospheric units (5–10 MMBtu/hr): 12 ppm 

• Fire-tube boilers: 7 ppm 

• Natural gas units: 9 ppm 

• Thermal fluid heaters: 12 ppm 

• All other units: 30 ppm 

San Joaquin Valley Rules 4306 and 4320 (Amended 

12/17/20) require NOx limits for boilers, steam 

generators, and process heaters ≥ 5 MMBtu/hr.  

Rule 4306 Tier 2 NOx limits by 2023–2029: 

• Category A (>5–20 MMBtu/hr):  
▪ Thermal fluid heaters: 9 ppm  

 

San Joaquin Valley Rule 4320 (Amended 12/17/20) 

provides advanced emission reduction options: (1) meet 

the specific NOx emission limits, (2) pay an annual 

emissions fee, or (3) comply with low-use provision. Rule 

4320 Tier 2 NOx limits are technology-forcing limits with 

compliance deadline by 2023: 

• Category A (>5–20 MMBtu/hr):  
▪ Fire-tube boilers: 5 ppm  
▪ Thermal fluid heaters: 9 ppm  
▪ All others: 5 ppm   

• Category B (>20 MMBtu/hr): 
▪ Fire-tube boilers >20–75 MMBtu/hr: 2.5 ppm   
▪ All others >20–75 MMBtu/hr: 2.5 ppm   
▪ All others >75 MMBtu/hr: 2.5 ppm   

 

Rules 1146/1146.1 currently limit NOx emissions from 

thermal fluid heaters to 12 ppm, while Rule 4306 Tier 2 NOx 

limit is 9 ppm. Based on the Rules 1146/1146.1 staff report, 

an emission limit of 12 ppm was feasible for retrofits at the 

time of rule development, but an emission limit of 9 ppm is 

feasible for new burners upon replacement. For lowering the 

emission limit from 12 ppm to 9 ppm, the cost-effectiveness 

ranges from $58,000 to $523,000 per ton of NOx reduced 

based on the assumption of 10–90% operating capacity of 

the thermal fluid heaters at different heat capacity sizes. 

Therefore, due to high cost-effectiveness of a 9 ppm 

emission limit, the 12 ppm NOx emission limit in Rule 1146 

series is considered the RACT level of control for the thermal 

fluid heaters.    

In general, the emission limits in San Joaquin Valley Rule 

4320 are more stringent than those in Rule 1146 for boilers 

>5 MMbtu/hr. The NOx limits in Rule 4320 are technology-

forcing limits with an option to comply by paying an annual 

emission fee in lieu of meeting the limits. Because Rule 4320 

provides the flexibility to comply through mitigation fees, it 

is not evaluated against Rule 1146, which includes 

mandatory emission limits. A more extensive analysis 

(Potential RACM 1) is included in Attachment VI-A-2 to 

evaluate the feasibility of these emission limits as a potential 

control measure.  

 

a Other agencies’ rules and regulations amended/adopted between March 2020 and September 2021 are included in this updated RACT/RACM evaluation. 
b This evaluation was conducted as part of the 2020 RACT Demonstration and is included here for completeness. 
c There are no analogous requirements in other air agencies that are more stringent than the South Coast AQMD rule being evaluated. 
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VI-A-42 

ATTACHMENT VI-A-1B 

EVALUATION OF SOUTH COAST AQMD RULES AND REGULATIONS – NOX RULES 

Rule No Rule Title Current Rule Requirements Other Agencies’ Rules and Federal 

Guidancea That Are More Stringent 

RACT/RACM Evaluation (2022 AQMP) 

1146, 

1146.1 

(concluded) 

Rule 1146 - Emissions of 

Oxides of Nitrogen from 

Industrial, Institutional, and 

Commercial Boilers, Steam 

Generators, and Process 

Heaters  

(Amended 12/4/20) 

 

Rule 1146.1 - Emissions of 

Oxides of Nitrogen from Small 

Industrial, Institutional, and 

Commercial Boilers, Steam 

Generators, and Process 

Heaters  

(Amended 12/7/18) 

Rules 1146/1146.1’s compliance dates: 

• Non-RECLAIM facilities 

• 12/7/18 

• 12/7/33 with a permit limit ≤ 20 ppm 

• 1/1/22 with a permit limit > 20 ppm 

• RECLAIM facilities 
▪ 12/7/33 with a permit limit ≤ 20 ppm 
▪ 1/1/22 with a permit limit > 20 ppm 

   

1146.2 Emissions of Oxides of 

Nitrogen from Large Water 

Heaters and Small Boilers and 

Process Heaters (Amended 

12/7/18) 

Applicable to natural gas-fired water heaters, boilers, and 

process heaters with heat rating ≤2 MMBTU/hr. As of January 

1, 2010, any Type II unit between 400,000 Btu/hr and 2 

MMBtu/hr is required to meet a 20 ppm NOx limit, and as of 

January 1, 2012, any Type I unit (except pool heaters) 

≤400,000 Btu/hr is required to meet 20 ppm NOx limit. 

Effective January 1, 2000, new Type I units including pool 

heaters are required to meet the 55 ppm NOx limit, and new 

Type II units are required 30 ppm NOx limit. 

n/ab Meets RACT/RACM. 

1147 NOx Reductions from 

Miscellaneous Sources 

(Amended 7/7/17) 

Multiple NOx emission limits for gas and liquid fuel fired 

units. For unit heat rating ≥ 325,000 Btu/hr: 

• Gaseous fuel-fired equipment, including burnoff furnace, 
incinerator with or without integrated afterburner, 
requires 60 ppm NOx at process temperature either below 
or above 1,200 degrees Fahrenheit.  

• Asphalt manufacturing operations are at 40 ppm. 

Liquid fuel fired units are set at 40 ppm at process 

temperature below 1,200 degrees Fahrenheit and 60 ppm 

above 1,200 degrees Fahrenheit. 

n/ab Meets RACT. 

a Other agencies’ rules and regulations amended/adopted between March 2020 and September 2021 are included in this updated RACT/RACM evaluation. 

b There are no analogous requirements in other air agencies that are more stringent than the South Coast AQMD rule being evaluated. 
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VI-A-43 

ATTACHMENT VI-A-1B 

EVALUATION OF SOUTH COAST AQMD RULES AND REGULATIONS – NOX RULES 

Rule 

No 

Rule Title Current Rule Requirements Other Agencies’ Rules and Federal 

Guidancea That Are More Stringent 

RACT/RACM Evaluation (2022 AQMP) 

1153.1b Rule 1153.1 - Emissions of 

Oxides of Nitrogen from 

Commercial Food Ovens 

(Amended 11/7/14) 

Commercial in-use food ovens set NOx limit at 40 ppm at process 

temperature ≤ 500 deg F and 60 ppm at > 500 ppm. 

 

n/ac Meets RACT. 

1179.1  Emission Reductions from 

Combustion Equipment at 

Publicly Owned Treatment 

Works Facilities  

(Adopted 10/2/20) 

 

Rule 1179.1 NOx emission limits for digester gas units at publicly 

owned treatment works facilities: 

1) Digester gas or dual fuel boilers/process heaters 

• 90% digester gas >2 MMBtu/hr: 15 ppm 

• 100% natural gas >2 MMBtu/hr: 9 ppm 

• 100% natural gas ≤2 MMBtu/hr: 30 ppm 

2) Turbines 

• 60% digester gas ≥0.3 MW: 18.8 ppm 

• 100% natural gas, simple cycle ≥0.3 MW: 2.5 ppm 

• 100% natural gas, combined cycle ≥0.3 MW: 2 ppm 

• Digester gas/dual fuel/natural gas <0.3 MW: 9 ppm 

3) Digester gas and dual fuel engines 

• Engines >50 hp: 11 ppm 

San Joaquin Valley Rules 4306 and 4320 (Amended 

12/17/20) require NOx limits for boilers fired on digester 

gas >5–20 MMBtu/hr to be at 9 ppm.  

For boilers fired on digester gas, the NOx limit in Rule 1179.1 

(15 ppm) is not as stringent as the limit in San Joaquin Valley 

Rules 4306/4320 (9 ppm). A total of 33 boilers is subject to 

Rule 1179.1, which is a bigger universe than San Joaquin 

Valley’s of 2 digester gas fired unitsd. Based on the Rule 

1179.1 staff report and vendor discussions, achieving 9 ppm 

is feasible for only part of the Rule 1179.1 universe. 

However, the emissions inventory for these digester gas 

fired units are small at 0.015 tpd in 2017. Due to this small 

emissions inventory from generally low usage units and the 

relatively small emission reductions, the cost-effectiveness is 

estimated to be $135,000/ton to achieve 9 ppm and 

$185,000/ton to achieve 12 ppm. As such, it is considered 

not cost effective to lower the emission limit from 15 ppm to 

9 ppm for digester gas boilers in the South Coast AQMD 

jurisdiction, and Rule 1179.1 meets the RACT level of 

control.  

a Other agencies’ rules and regulations amended/adopted between March 2020 and September 2021 are included in this updated RACT/RACM evaluation. 
b This evaluation was conducted as part of the 2020 RACT Demonstration and is included here for completeness. 
c There are no analogous requirements in other air agencies that are more stringent than the South Coast AQMD rule being evaluated. 
d San Joaquin Valley APCD, Appendix B Emissions Reduction Analysis for Proposed Amendments to Rule 4306 and Rule 4320, December 17, 2020. 
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VI-A-44 

ATTACHMENT VI-A-1B 

EVALUATION OF SOUTH COAST AQMD RULES AND REGULATIONS – NOX RULES 

Rule 

No 

Rule Title Current Rule Requirements Other Agencies’ Rules and Federal 

Guidancea That Are More Stringent 

RACT/RACM Evaluation (2022 AQMP) 

2002 Allocations for Oxides of 

Nitrogen (NOx) and Oxides of 

Sulfur (SOx)  

(Amended 10/5/18) 

Includes facility allocations for NOx for Regional Clean Air 

Incentives Market (RECLAIM) facilities. Each RECLAIM facility is 

required to have adequate RECLAIM trading credits (RTCs) to 

offset its quarterly and annual NOx emissions. Emission reduction 

target is set by decreasing level of allocations, and these 

RECLAIM allocations are established and updated based on Best 

Available Retrofit Control Technology (BARCT) emission limits.  

RECLAIM NOx emission limits for refinery boilers, heaters, and 

steam generators are: 

• <20 MMBtu/hr: 12 ppm  

• 20–40 MMBtu/hr: 9 ppm  

• >40 MMBtu/hr: 2 ppm 

 

 

San Joaquin Valley Rule 4306 (Amended 12/17/20) 

requires Tier 2 NOx limits for refinery boilers, steam 

generators, and process heaters ≥ 5 MMBtu/hr as follows 

with compliance deadline by 2023: 

• ≤40 MMBtu/hr:  
o Boilers: 30 ppm & 5 ppm upon replacement  

 

San Joaquin Valley Rule 4320 (Amended 12/17/20) 

provides advanced emission reduction options, whereby 

either (1) meet the specific NOx emission limits, (2) pay 

an annual emissions fee, or (3) comply with low-use 

provision. Rule 4320 Tier 2 NOx limits for refinery units 

are technology-forcing limits with compliance deadline by 

2023 as follows: 

• Boilers/process heaters >5–40 MMBtu/hr: 5 ppm  

 

Refinery boilers and heaters are currently regulated under 

the RECLAIM (Regulation XX) in the South Coast AQMD. For 

the units ≤40 MMBtu/hr, NOx emission limits are at 9–12 

ppm, while San Joaquin Valley Rule 4306 NOx limits are at 30 

ppm and 5 ppm upon replacement at the end of the useful 

life of the equipment to increase the cost-effectiveness of 

the requirement. Therefore, the NOx limits in Rule 2002 are 

more stringent than in Rule 4306 for existing units. Because 

Rule 4320 has an option to comply through mitigation fees, 

it is not evaluated against Rule 2002.  

As the RECLAIM program transitions to the command-and-

control regulatory structure, refinery boilers are required to 

meet NOx emission limits under Rule 1109.1 (Emissions of 

Oxides of Nitrogen from Petroleum Refineries and Related 

Operations), adopted 11/5/21. Rule 1109.1 requires boilers 

<40 MMBtu/hr to be 40 ppm on or before 7/1/22 and 5 ppm 

afterwards. These limits were determined from a 

comprehensive BARCT assessment that took both 

technological feasibility and cost-effectiveness into account. 

Lowering NOx limit for refinery boilers to 30 ppm was not 

cost-effective. Refer to Rules 1146 and 1146.1 for the 

evaluation for non-refinery units. Overall, staff concludes 

that South Coast AQMD’s RECLAIM NOx emission limits for 

refinery boilers and heaters are at least as stringent as San 

Joaquin Valley Rule 4306, and meet RACT. 

a Other agencies’ rules and regulations amended/adopted between March 2020 and September 2021 are included in this updated RACT/RACM evaluation. 
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VI-A-45 

Introduction 
Based on the seven-step RACM analysis as described in Appendix VI-A, a list of potential RACM for stationary 

sources have been identified, as shown in Attachment VI-A-2Aa. Detailed assessment of technological 

feasibility, potential emission reductions, and cost-effectiveness of each potential RACM identified are 

described in this attachment under “Potential RACM Assessment.” In this attachment, each potential RACM 

is identified as either a feasible measure or an infeasible measure.    

 

ATTACHMENT VI-A-2A 

POTENTIAL STATIONARY SOURCE RACM IDENTIFIED FOR THE 2022 AQMP 

Potential 

RACM 

Title South Coast AQMD 

Applicable Rule 

Target 

Pollutant 

1 Lowering NOx Emission Limits for Boilers, Steam 

Generators, and Process Heaters 

Rule 1146 NOx 

2 VOC Emission Reductions from Cooling Towers Not applicable VOC 

3 Lowering NOx Emission Limit for Commercial Food 

Ovens 

Rule 1153.1 NOx 

4 Additional Enhancement in Reducing Existing 

Residential Building Energy Use 

Not applicable NOx 

5 Lowering VOC Emission Limit for Gasoline Bulk 

Terminals 

Rule 462 VOC 

6 Lowering VOC Emission Limit for Auto and Light-Duty 

Truck Assembly 

Rule 1115 VOC 

7 Lowering the VOC Limits for Interior Body Sprays for 

Metal Container, Closure, and Coating Operations 

Rule 1125 VOC 
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VI-A-46 

Potential RACM Assessment 

Potential RACM 1 – Lowering NOx Emission Limits for Boilers, Steam 

Generators, and Process Heaters 

Synopsis 

South Coast AQMD Rule 1146 (Emissions of Oxides of Nitrogen from Industrial, Institutional and Commercial 

Boilers, Steam Generators, and Process Heaters; Amended December 4, 2020) establishes NOx emission limits 

for boilers, steam generators, and process heaters equal to or greater than 5 million British thermal units per 

hour (MMBtu/hr) rated heat input capacity. San Joaquin Valley APCD Rule 4320 (Advanced Emission Reduction 

Options for Boilers, Steam Generators, and Process Heaters Greater than 5.0 MMBtu/hr; Amended December 

17, 2020) has more stringent NOx emission limits than South Coast AQMD Rule 1146 for boilers, steam 

generators, and process heaters greater than or equal to 5 MMBtu/hr. For natural gas-fired boilers between 

5 and 20 MMBtu/hr, the NOx limit is 5 ppm in Rule 4320, while the corresponding NOx limits are 7 to 9 ppm 

via ultra-low NOx burner (ULNB) in Rule 1146. In addition, for natural gas-fired units that are greater than 20 

MMBtu/hr, the NOx limit is 2.5 ppm in Rule 4320. This limit is lower than the one for South Coast, which is a 

NOx limit of 5 ppm via selective catalyst reduction (SCR) for natural gas burning Group I units (greater than or 

equal to 75 MMBtu/hr) and Group II units (greater than or equal to 20 and less than 75 MMBtu/hr). Rule 4320 

has an option for facilities to pay an annual emission mitigation fee in lieu of meeting the NOx limits specified 

in the rule, until the NOx limits can be met. While Rule 4320 provides the flexibility to comply through 

mitigation fees, Rule 1146 includes mandatory emission limits. 

Potential Emission Reduction 

The 2018 baseline emissions inventory is 0.35 tpd for NOx for this source category. 

The 2031 planning baseline emissions inventory is 0.39 37 tpd for NOx for this source category.  

The 2032 planning baseline emissions inventory is 0.39 38 tpd for NOx for this source category. 

The 2037 planning baseline emissions inventory is 0.37 36 tpd for NOx for this source category.  

Potential emission reduction is 0.09 tpd (2037 planning baseline).  

Technological Feasibility 

NOx emissions from boilers, steam generators, and process heaters can be controlled with combustion 

modifications such as ULNB system or with post-combustion controls such as SCR. SCR is used to control NOx 

emissions from combustion sources such as boilers. It uses a precious metal catalyst that selectively reduces 

NOx in the presence of ammonia. However, incomplete reactions of NOx and ammonia result in emissions of 

unreacted ammonia (also known as ammonia slip). Depending on the type of combustion equipment utilizing 

SCR technology, the amount of ammonia slip can vary between less than 5 ppm when the catalyst is fresh and 

20 ppm at the end of the catalyst life. SCR technology is considered to be a Best Available Retrofit Control 

Technology (BARCT), if cost-effective, for controlling NOx emissions from existing combustion sources such as 

boilers and process heaters. SCR technology is scalable and generally utilized for units greater than 10 

MMBtu/hr. Based on the information obtained through vendor discussions, achieving 5 ppm NOx limit with 

an ULNB without SCR is feasible only for certain applications and for new installations, and an SCR system 

would be needed to achieve a NOx limit below 5 ppm.  
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The NOx emission limit specified in Rule 1146 for natural gas-fired Group I units (i.e., units greater than or 

equal to 75 MMBtu/hr) is 5 ppm, which is met with the use of SCR. In addition, existing permitted, natural 

gas-fired Group II units (i.e., units between 20 and 75 MMBtu/hr) in South Coast AQMD are equipped with 

SCR. Based on the information obtained through vendor discussions, it is potentially feasible for some retrofit 

units to meet a NOx limit of 4 ppm or less through SCR control. However, there are several technical limitations 

for SCR retrofits to meet 4 ppm or less, such as the age, flow, and size of the catalyst bed of the existing SCR 

system. Another technical limitation is a potentially higher ammonia slip may occur to achieve a lower NOx 

limit. The typical ammonia slip permit limit on the existing SCR system is at 5 ppm. The existing catalyst bed 

might not be large enough to comply with both the lower NOx limit and the 5 ppm ammonia slip permit limit. 

For example, NOx emissions of 2.5 ppm could be potentially feasible for some units, but the level of ammonia 

slip might also be higher (i.e., 10 ppm). The most significant constraint is the inadequate safety margin 

between the permitted limit and the actual emissions to account for fluctuations in external factors, such as 

ambient temperature or fuel heat input (i.e., gas Btu).  

For natural gas-fired Group III units between 5 and 20 MMBtu/hr, the NOx emission limits specified in South 

Coast AQMD Rule 1146 are 7 to 9 ppm, which are primarily achieved through the use of ultra-low NOx burners. 

Based on the information obtained through vendor discussion, ULNB replacements on existing units could 

potentially meet 7 ppm or less and achieving the 5 ppm NOx limit without SCR is only feasible for certain 

applications and for new installations. Therefore, achieving a NOx limit of 5 ppm as specified in San Joaquin’s 

rule would not be feasible and/or cost-effective for burner retrofits of all existing units. 

San Joaquin Valley APCD Rule 4320’s Tier 2 NOx limits require units between 5 and 20 MMBtu/hr input rating 

to meet 5 ppm and units with greater than a 20 MMBtu/hr input rating to meet 2.5 ppm by December 21, 

2023, with an option to comply with a mitigation fee. In San Joaquin Valley, a very small subset of universe 

between 5 and 20 MMBtu/hr are currently permitted with a NOx emission limit of 5 ppm. In addition, only 

one unit is currently permitted with a NOx emission limit of 2.5 ppm, which is equipped with low NOx burners 

and an SCR system. According to San Joaquin Valley APCD’s final draft staff report,36 the 5 ppm and 2.5 ppm 

NOx limits in Rule 4320 may be not achievable for all units due to space limitations and economic 

considerations. Most affected units have typically had several layers of controls and can only reach these new 

limits with post-combustion controls including SCR. Therefore, both 5 ppm and 2.5 ppm NOx emission limits 

are rather considered technology-forcing limits and in lieu of meeting these technology-forcing limits, facility 

operators can pay an annual emission mitigation fee until their units become ready to comply with the limits. 

Based on the staff’s analysis as well as the information from San Joaquin Valley’s staff report, staff concluded 

that achieving the emission limits of 5 ppm or lower (e.g., 2.5 ppm) is not available for all applicable units in 

this source category in South Coast AQMD and thus, is not a technologically feasible measure. Proposed 

Control Measure L-CMB-02 addresses emissions from boilers subject to Rule 1146 as part of the 2022 AQMP. 

Staff will continue to monitor and assess feasibility of obtaining a lower NOx limit for boilers which is to be 

addressed as part of L-CMB-02. 

Economic Feasibility 

 

36 https://www.valleyair.org/Board_meetings/GB/agenda_minutes/Agenda/2020/December/final/13.pdf. 
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To be determined once the lower emission limits become technologically feasible to be implemented for this 

source category. 

Summary Table 

This measure is deemed to be not feasible as a potential RACM because it is not technologically feasible. 

Feasibility of lowering NOx limit for boilers is to be addressed as part of the proposed Control Measure L-CMB-

02. 

 Technological 
Feasibility 

Emission Reduction Economic 
Feasibility 

Feasible 
Measure 

RACM for 8-hour Ozone  Not Feasible 0.09 tpd TBD No 

 

Potential RACM 2 – VOC Emission Reductions from Cooling Towers 

Synopsis 

Industrial cooling towers are used to remove large amounts of heat absorbed in the circulating cooling water 

systems at power plants, petroleum refineries, petrochemical plants, natural gas processing plants, and a wide 

variety of industrial operations. Atmospheric emissions from cooling towers consist of fugitive VOC and gases 

stripped from the cooling water as the air and water come in contact. U.S. EPA’s AP-42 (Compilation of Air 

Emissions Factors) identifies the applicable VOC control strategy for cooling towers to be the minimization of 

hydrocarbon leaks into cooling water systems and monitoring of cooling water for hydrocarbons.  

In 2015, the Bay Area AQMD adopted amendments to Rule 11-10 (Hexavalent Chromium Emissions from All 

Cooling Towers and Total Hydrocarbons from Petroleum Refinery Cooling Towers) to minimize total 

hydrocarbon emissions through leak monitoring and repair requirements. The regulation was amended again 

in 2018 to modify and clarify leak monitoring, action, and reporting requirements consistent with the 

provisions of an Enforcement Agreement. Under Rule 11-10, a leak is determined by sampling the cooling 

tower water at each cooling tower return line and/or at each heat exchanger exit line prior to exposure to air. 

Sampling frequency is based on the cooling tower recirculation rate but is generally once per week. However, 

this can be reduced if sampling results are below the leak action level for a specified consecutive time period. 

The leak action level threshold is 84 ppb, by weight (as methane) in the cooling tower water for existing 

units in operation prior to July 1, 2016 and 42 ppb, by weight (as methane) for new or modified cooling 

towers.  

Rule 11-10 also allows use of a continuous hydrocarbon analyzer to monitor hydrocarbon concentrations. The 

leak action level threshold for stripped air as measured by a continuous hydrocarbon analyzer (or an 

alternative method approved by the Air Pollution Control Officer) is 6 ppm, by volume (as methane). Rule 11-

10 specifies that if the hydrocarbon concentrations exceed any leak action level, the facility is required to 

minimize the leak within seven days and conduct leak repair or removal of the defective piece of equipment 

from service within 21 calendar days after identification the leak. A delay in the completion of a leak beyond 

21 days must meet the criteria included in 40 Code of Federal Regulations (CFR) 63.654(f)-(g) of the U.S. EPA 

National Emission Standards for Hazardous Air Pollutants (NESHAP) Subpart CC for Petroleum Refineries 
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(MACT37 CC). Additionally, Rule 11-10 requires the facility to conduct an analysis to speciate and quantify the 

Toxic Air Contaminates from leaks within 72 hours of discovering the leak. Rule 11-10 also includes reporting 

requirements for facilities when sampling of cooling tower water exceeds an applicable leak action level. 40 

CFR Section 63.654 (Heat Exchange Systems) requires refineries to conduct periodic monitoring of heat 

exchangers in organic hazardous air pollutant service. Section 63.654 requires leaks to be repaired as soon as 

practicable after discovered but no later than 45 days after detecting the leak unless the repair is not feasible. 

Not all refinery cooling towers are subject to the leak monitoring and repair requirements of Section 63.654. 

Ten refineries and 12 other industrial facilities report VOC emissions from cooling towers under South Coast 

AQMD’s Annual Emissions Reporting (AER) program. According to the reported emissions from the AER 

program in 2015 to 2020, VOC emissions from cooling towers were higher at refineries than those reported 

from all other industrial facilities. Refinery cooling tower VOC emissions can vary widely year to year and 

facility to facility. Annual cooling tower VOC emissions varied ranging from 33 to 294 tons per year in 2015 to 

2020. The vast majority of cooling tower VOC emissions come from one or two refineries instead of all 

refineries. For example, one refinery contributed 80 percent of 149 tons of cooling tower VOC emissions in 

2018, and another refinery contributed 90 percent of 294 tons of cooling tower VOC emissions in 2019. The 

reported cooling tower VOC emissions from refineries were less than 0.4 tons per day on a six-year average 

from all refineries. Cooling tower leaks have the potential to emit a large amount of VOC emissions, but they 

are a rare occurrence. In refineries, most of the fugitive emissions come from sources other than cooling 

towers, such as storage tanks and they are regulated under Rule 1178. 

Potential Emission Reduction 

The 2018 baseline emissions inventory is 0.4 tpd for VOC for this source category. 

The 2031 planning baseline emissions inventory is 0.4 tpd for VOC for this source category.  

The 2032 planning baseline emissions inventory is 0.4 tpd for NOx for this source category. 

The 2037 planning baseline emissions inventory is 0.4 tpd for VOC for this source category.  

Potential emission reduction is TBD tpd (2037 planning baseline).  

Technological Feasibility 

The potential approach is to reduce emissions by identifying leaks through frequent monitoring of cooling 

tower heat exchangers and frequent sampling of hydrocarbons from cooling waters and/or stripped air, by 

repairing leaked heat exchangers as quickly as operationally practicable, and by other control requirements. 

An increase in monitoring frequency and additional leak repair requirements, beyond those already required 

by the U.S. EPA, is feasible. In addition, matching the frequent monitoring and leak repair requirements 

implemented by the Bay Area AQMD is feasible.  

Proposed Control Measure FUG-02 addresses emissions from refinery cooling towers. FUG-02 would be 

assessed in two phases. Phase I will consist of an assessment to evaluate the need for additional controls and 

practices that can reduce VOC emissions from industrial cooling towers. The Phase I assessment will include 

an emissions inventory review based on throughput information from Rule 222 registration program and AER 

data. The Phase I assessment will also include an evaluation of control requirements established by other 

jurisdictions. Evaluation of costs for purchase, installation, and operation and maintenance of the monitoring 

 

37 Maximum Achievable Control Technology. 
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equipment will also be assessed. The findings from the Phase I assessment will be the basis for potential future 

control requirements. Phase II will be the final technical and economic feasibility analysis in conjunction with 

potential rule development to establish requirements for industrial cooling towers, if the results from the 

Phase I assessment suggest the need for controls. 

Economic Feasibility  

Additional monitoring and leak repair requirements have the potential to reduce excess VOC emissions. 

Potential emission reductions are to be determined. Costs depend on the requirements and frequency of 

monitoring and leak repairs. Economic feasibility will be determined as part of the rulemaking when rule 

development begins in the future. 

Summary Table  

Industrial cooling towers are already subject to federal requirements of heat exchange systems under 40 CFR 

63.654. VOC emissions from cooling towers are considered fugitive emissions. Based on the AER data from 

2015 to 2020, the emissions inventory varied largely year to year and facility to facility. Technological 

feasibility, as well as potential emission reductions and costs, would be addressed in the proposed Control 

Measure FUG-02.  

 Technological 

Feasibility 

Emission 

Reduction 

Economic 

Feasibility 

Feasible 

Measure 

RACM for 8-hour Ozone Feasible TBD TBD TBD 

 

Potential RACM 3 – Lowering NOx Emission Limit for Commercial Food 

Oven 

Synopsis 

South Coast AQMD Rule 1153.1 (Emissions of Oxides of Nitrogen from Commercial Food Ovens) was adopted 

on November 7, 2014 and approved in the SIP on December 28, 2016. Rule 1153.1 targets to reduce NOx 

emissions from gaseous and liquid fuel-fired combustion equipment, and applies to in-use ovens, dryers, 

smokers, and dry roasters with NOx emissions from fuel combustion that are used to prepare food or products 

for making beverages for human consumption. As part of the SIP approval, the U.S. EPA prepared a Technical 

Support Document (TSD) that reviewed the State’s submittal, outlined the applicable Clean Air Act 

requirements, and provided evaluation and recommended actions. The TSD for Rule 1153.138 included a 

recommendation to consider adopting a lower NOx limit similar to the limit in San Joaquin Valley APCD Rule 

4309 during the next rule amendment. San Joaquin Valley APCD Rule 4309 (Dryers, Dehydrators, and Ovens; 

Amended December 15, 2005) includes a NOx limit of 4.3 ppm at 19 percent oxygen for applicable units, which 

is more stringent than the requirement in South Coast AQMD Rule 1153.1 (60 ppm at 3 percent oxygen, 

 

38 U.S. EPA, Technical Support Document for South Coast AQMD Rule 1153.1, August 2016. Available at: 

https://www.regulations.gov/document/EPA-R09-OAR-2016-0444-0003. 
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equivalent to 6.5 ppm at 19 percent oxygen) for units run at temperatures greater than 500 degrees 

Fahrenheit. San Joaquin Valley Rule 4309 applies to any dryer, dehydrator, or oven that is fired on gaseous 

fuel and/or liquid fuel and is 5.0 MMBtu/hr or greater. Units used to bake or fry food for human consumption 

are exempt from the rule requirements. Therefore, Rule 4453.1 and Rule 4309 are not compared in the same 

manner. However, a similar combustion technology may still be used and thus, this potential RACM is included 

in the assessment.     

Potential Emission Reduction 

The 2018 baseline emissions inventory is 0.2 tpd for NOx for this source category. 

The 2031 planning baseline emissions inventory is 0.23 tpd for NOx for this source category.  

The 2032 planning baseline emissions inventory is 0.23 tpd for NOx for this source category. 

The 2037 planning baseline emissions inventory is 0.23 tpd for NOx for this source category.  

Potential emission reduction is to be estimated during rule amendment process. 

Technological Feasibility 

There are six RECLAIM facilities and 92 91 non-RECLAIM facilities that operate permitted food ovens, dryers, 

smokers, or dry roasters, and the number of permitted equipment units is 237 (66 units at RECLAIM facilities 

and 171 units at non-RECLAIM facilities). Amendments to Rule 1153.1 are currently underway and staff 

gathering information for rule development. As part of the rule amendment, a BARCT assessment will be 

conducted for each equipment category and fuel type to evaluate the technological and economic feasibility 

of lowering the NOx limit. BARCT assessment has two main components – one is technology assessment and 

the other is cost-effectiveness and incremental cost-effectiveness analyses. Elements of technology 

assessment include assessments of South Coast AQMD regulatory requirements, emission limits of existing 

units, other regulatory requirements, and pollution control technologies. And then, cost-effectiveness and 

incremental cost-effectiveness analyses are conducted to propose a BARCT emission limit of NOx that is cost-

effective. Results of BARCT analysis will be shared at the future working group meetings.  

Economic Feasibility 

Economic feasibility is to be determined through upcoming BARCT assessment.  

Summary Table 

Amendments to Rule 1153.1 are currently underway. As part of the rule amendment, a BARCT assessment 

will be conducted for each equipment category and fuel type to evaluate the technological and economic 

feasibility of lowering the NOx limits in the rule. The feasibility of lowering the NOx limit for units run at 

temperatures greater than 500 degrees Fahrenheit will be determined as part of the BARCT assessment, which 

is expected to take place in summer 2022.  

 Technological 

Feasibility 

Emission 

Reduction 

Economic 

Feasibility 

Feasible 

Measure 

RACM for 8-hour Ozone TBD TBD TBD TBD 
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Potential RACM 4 – Additional Enhancement in Reducing Existing 

Residential Building Energy Use 

Synopsis  

Commercial and residential buildings account for nearly 70 percent of California’s electricity consumption and 

55 percent of its natural gas consumption.39 Residential buildings produce roughly two-thirds of the State’s 

building emissions, while commercial buildings produce approximately one-third. Existing buildings provide 

a significant opportunity to reduce overall energy use, save money, improve air quality, and cut greenhouse 

gas emissions. Strategies to improve energy efficiency, maximize use of clean energy, optimize demand 

flexibility, and accelerate building electrification provide pathways to achieve California’s near-term and long-

term climate and air quality goals while saving money over time. This control measure seeks emission 

reductions from unregulated residential appliances and reductions from incentive programs to replace older, 

low energy efficiency appliances with newer, high energy efficiency appliances with zero emission and low 

NOx technologies. 

Residential incentive programs include weatherization, upgrading older appliances with high-efficiency 

technologies, and renewable energy sources to reduce energy use for water heating, lighting, cooking, and 

other large residential energy sources. In the 2016 AQMP, the costs for these residential energy incentive 

programs were estimated at $230 to $700 million to reduce emissions by 2.1 tons per day by 2031.  Due to 

high cost, this control measure was rejected as RACM for the 2016 AQMP. This evaluation aims to re-assess 

the potential to reduce NOx emission from reducing energy use in existing buildings, especially focusing on 

residential building water heating, space heating, and cooking sources. Heating (water and space) and cooking 

sources combined contribute 64 percent to the 2018 NOx emissions from residential fuel combustion. 

Potential Emission Reduction 

The 2018 baseline emissions inventory is 15.3514.83 tpd for NOx for this source category. 

The 2031 planning baseline emissions inventory is 5.73 54 tpd for NOx for this source category.  

The 2032 planning baseline emissions inventory is 5.6 43 tpd for NOx for this source category. 

The 2037 planning baseline emissions inventory is 5.16 0 tpd for NOx for this source category.  

Potential emission reduction is 3.3 21 tpd (2037 planning baseline).  

Technological Feasibility 

Residential gas appliances including gas water heaters, gas furnaces, or gas cooktops account for the majority 

of direct emissions within the residential combustion sector. These appliances are considered durable goods 

and many appliances often last one or two decades before needing replacement. Energy efficient appliances 

alone or in conjunction with zero emission or low NOx technologies could result in significant emission 

reductions. For example, electric residential appliances such as heat pumps or induction cooktops are readily 

available zero emission or low NOx technologies.  Also, heat pump water or space heaters are more energy 

efficient than conventional gas water heaters or gas furnaces. Likewise, induction cooktops are more energy 

efficient than gas or electric cooktops. In addition, weatherization of existing residential buildings is feasible. 

 

39 http://calenergycommission.blogspot.com/2018/07/building-energy-use-program-changing.html. 
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Thus, it is technologically feasible to reduce emissions using energy efficient and lower (or zero) emitting 

appliances in residential buildings. 

Economic Feasibility  

Implementation costs vary widely depending on the existing infrastructure. Retrofitting existing residential 

buildings to more energy efficient homes involve costs of replacing existing low-efficiency natural gas or 

electric appliances for heating/cooling, cooking, and clothes drying with high-efficiency gas or electric 

appliances (e.g., heat pumps or induction cooktops). The cost to install a new energy efficient heat pump 

varies depending on the size, efficiency rating, brand, and sources (air-to-air, water-to-air, geothermal, dual 

fuel/hybrid, mini-split, or solar), but is approximately $4,000 to $8,000 for an average home using a 3 to 4 ton 

unit.40 Modifications to existing electrical infrastructure (e.g., electric panel upgrade) may be needed to 

accommodate energy efficient appliances. The most common type of heat pump water heater or add-on 

electric heat pump for dual-fuel and hybrid Heating, Ventilation, and Air Conditioning (HVAC) system requires 

a dedicated 240-volt outlet. It generally costs about 150 dollars to add a dedicated 240-volt outlet. In addition, 

an estimated 50 percent of existing single-family homes in California were built before California Building 

Energy Efficiency Standards went into effect in 1970s.41 These older homes tend to have electric panels that 

are less than 150 amperes. Electric panel upgrades may be needed for older homes due to the additional 

amperage added by certain zero- emission appliances, which can cost a couple thousand dollars.42 Rewiring 

may also be needed. Rewiring cost depends on the home’s size and the wiring accessibility and the cost to 

rewire a house is about $2 to $4 per square foot. Additional costs apply for an add-on or ductwork. It is 

estimated that the infrastructure cost could vary widely depending on the age, size, and existing electrical 

infrastructure in the residential buildings. The cost of utility is potentially another contributing factor for costs, 

and the incremental costs vary depending on the type of appliances, the utility rates, and whether solar panels 

are installed.  

While it could be cost-effective for certain newer homes to replace their gas appliances to zero emissions 

energy efficient appliances at the end of the equipment life, the potential cost for infrastructure upgrades 

could be high in existing residential homes that are older and electrical upgrades are needed.  

Summary Table 

From a regulatory standpoint, South Coast AQMD regulates NOx emissions from space heaters in Rule 1111 

and water heaters in Rule 1121. Rule 1111 applies to residential and commercial fan-type central furnaces for 

heating with a rated heat input capacity of less than 175,000 Btu/hr, or for combined heating and cooling 

units, a cooling rate of less than 65,000 Btu/hr. The NOx emission limits for residential home appliances are 

 

40 https://homeguide.com/costs/heat-pump-cost. 

41 https://www.energy.ca.gov/data-reports/reports/building-decarbonization-assessment. 

42 Residential Building Electrification in California: Consumer economics, greenhouse gases and grid impacts, Energy 

and Environmental Economics, Inc. April 2019.  
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14 nanograms per Joule (ng/J) for natural gas-fired furnaces43 and 10 ng/J for natural gas-fired water heaters,44 

respectively. In other words, no other air districts have adopted rules that are more stringent than South Coast 

AQMD’s rules for residential appliances. Considering the costs of retrofits described above, this potential 

RACM is not considered as reasonably available for this source category due to the as the average cost is too 

high. However, the 2022 AQMP includes control measures for the residential combustion equipment, which 

targets to reduce NOx emissions from residential buildings. CARB’s draft State SIP Strategy has a measure 

targeting space heating and water heating in residential and commercial buildings. This measure will be 

implemented in coordination with the State’s effort. Potential approaches include a combination of regulatory 

approaches for new zero emission residential appliances (e.g., water heaters, space heaters, cooking devices, 

etc.) and use of incentives to encourage purchase of zero emission appliances. 

 

 Technological 

Feasibility 

Emission 

Reduction 

Economic 

Feasibility 

Feasible 

Measure 

RACM for 8-hour Ozone Feasible 3.3 21 tpd Cost may be 

higher than RACT 

measure 

No 

 

Potential RACM 5 – Lowering VOC Emission Limit for Gasoline Bulk 

Terminals 

Synopsis  

Bay Area AQMD, Regulation 8, Rule 33 (Amended April 15, 2009) regulates VOC emissions from vapor recovery 

systems used at gasoline bulk loading terminals with an emission limit of 0.04 pounds per 1,000 gallons of 

organic liquid loaded for storage tanks over 250 gallons. The limit in South Coast AQMD Rule 462 (Organic 

Liquid Loading; Amended May 14, 1999) is 0.08 pounds per 1,000 gallons of liquid loaded for a Class A facility 

loading 20,000 gallons or more on any one day. Rule 462 regulates emissions from additional sources, 

including chemical plants that load organic liquid with a vapor pressure above 1.5 psia. Lowering the emission 

limit from 0.08 to 0.04 pounds per 1,000 gallons of liquid loaded for gasoline bulk terminals is evaluated as a 

potential RACM. 

Potential Emission Reduction 

The 2018 baseline emission inventory is 0.34 tpd for this source category.  

The 2031 planning baseline emission inventory is 0.26 tpd for this source category. 

The 2032 planning baseline emission inventory is 0.26 tpd for this source category.  

 

43 Rule 1111 (Reduction of NOx Emissions from Natural-Gas-Fired, Fan-Type Central Furnaces; Amended October 1, 

2021). 

44 Rule 1121 (Control of Nitrogen Oxides from Residential Type, Natural Gas-Fired Water Heaters; Amended September 

3, 2004). 
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The 2037 planning baseline emission inventory is 0.24 tpd for this source category.  

Potential emission reduction is 0.17 tpd.  

Technological Feasibility 

Rule 462 requires a CARB-certified vapor recovery system required for major source gasoline bulk loading 

terminals transferring gasoline into any truck, trailer, or railroad tank car. The transfer equipment is operated 

and maintained to ensure that there is no overfills, facility vapor leaks, liquid leaks, or liquid leaks from 

connect/disconnect operations. The backpressure at the cargo tank/vapor hose interface shall not exceed 

18.0 inches of water column during product loading operations. Bay Area AQMD’s Regulation 8, Rule 33 

requires that a gasoline bulk terminal liquid fill connector, vapor hose connector, or pressure/vacuum valve 

shall be vapor leak free, meaning no leak vapor in excess of 3,000 ppm (expressed in methane) or 6 percent 

of the Lower Explosive Limit (LEL), measured according to the procedures set in CARB TP-204.3, Determination 

of Leak(s). Bay Area AQMD’s Rule 33 requires a vapor recovery system to emit no more than 0.04 pounds of 

VOC per 1,000 gallons of organic liquid loaded at gasoline bulk terminals and has leak free vapor recovery 

system requirements in place. The current vapor recovery technology to reduce VOC emissions from bulk 

loading terminals is a feasible technology achieved in practice.   

Economic Feasibility  

Reducing the emission rate from 0.08 to 0.04 pounds per 1,000 gallons could cost between $100,000 for 

modifications to the vapor recovery control device and several millions of dollars to replace the control device. 

Using the 2018 Annual Emissions Reporting (AER) data, all 23 major source bulk loading terminals meet the 

Rule 462 limit of 0.08 pounds per 1,000 gallons of liquid loaded. The VOC emission rates reported by 22 

terminals ranged from 0.018 to 0.034 pounds per 1,000 gallons of liquid loaded, and one bulk loading terminal 

reported a VOC emission rate of 0.051 pounds per 1,000 gallons of liquid loaded, which is higher than the 

proposed rate of emission.  

Cost-effectiveness was calculated using two different scenarios. The first scenario determines emission 

reductions based on the VOC emission rate of 0.08 pounds per 1,000 gallons required in Rule 462, and the 

second scenario determines emission reductions based on the actual emission rates reported by the 

terminals. In the first scenario, the potential VOC emission reductions are 0.17 tons per day when reducing 

the emission rate from the current limit of 0.08 to the proposed 0.04 pounds per 1,000 gallons of organic 

liquid loaded. A major modification to the existing vapor recovery control device was assumed to be needed 

at an average cost of $3 million per terminal. Annualized over a 10-year period, cost-effectiveness is calculated 

to be over $110,000 per ton of VOC reduced in this case. For the second scenario, the actual emission rates 

reported by the terminals are used to determine emission reductions. Majority of the terminals reported 

emission rates below the limit of 0.04 pounds per 1,000 gallons of liquid loaded. As the reported emission 

rates are calculated on an annual average basis in the AER and the operational emission rates could be higher 

than the reported rates due to operational variability, it is assumed that all 23 terminals would need minor 

modifications to their existing vapor recovery control devices to meet the lower limit in the rule. Therefore, a 

minor modification cost of $100,000 was used for the applicable terminals. Annualized over a 10-year period, 

the cost-effectiveness is calculated to be over $250,000 per ton of VOC reduced. Based on the cost-

effectiveness calculations described above, this control measure is considered not cost-effective and thus, not 

a potential RACM for the 2015 8-hour ozone standard. 

Summary Table 
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The current vapor recovery technology to reduce VOC emissions from bulk loading terminals is a feasible 

technology achieved in practice. However, this control measure is not cost-effective and thus, is not a feasible 

measure for potential RACM. 

 Technological 

Feasibility 

Emission 

Reduction 

Economic 

Feasibility 

Feasible 

Measure 

RACM for 8-hour Ozone  Feasible 0.17 tpd Not feasible No 

 

Potential RACM 6 – Lowering VOC Emission Limits for Auto and Light-Duty 

Truck Assembly 

Synopsis  

South Coast AQMD Rule 1115, last amended in 1995, is not as stringent as the U.S. EPA’s 2008 CTG for Auto 

and Light-Duty Truck Assembly for several coatings and products for facilities emitting greater than 15 pounds 

per day. The U.S. EPA’s CTG has more stringent limits for electrophoretic primer at 84 grams per liter (145 

grams per liter in Rule 1115); spray primer, primer-surfacer, and topcoat at 1,440 grams per liter (1,800 grams 

per liter in Rule 1115); and trunk coatings, interior coatings, sealers, and deadeners at 650 grams per liter 

(Rule 1115 provides an exemption for these categories). Since the 2014 RACT analysis, new light-duty motor 

vehicle manufacturing facilities are operating in the South Coast Air Basin that are also subject to this CTG. As 

part of the 2020 RACT, South Coast AQMD staff committed to amend Rule 1115 to address the U.S. EPA’s CTG 

requirements.  Amendments to Rule 1115 were adopted in March 2022 to meet the VOC limits recommended 

by the 2008 CTG, which includes lowering the current VOC limit of 15 pounds/gallon of deposited solids to 12 

pounds/gallon of deposited solids for any spray primer, primer surfacer or topcoat in any vehicle assembly 

line processes. 

Potential Emission Reduction 

The 2018 baseline inventory is 0.036 tpd for VOC for this source category.  

The 2031 planning baseline inventory is 0.039 tpd for VOC for this source category.  

The 2032 planning baseline inventory is 0.039 tpd for VOC for this source category. 

The 2037 planning baseline inventory is 0.041 tpd for VOC for this source category.  

No potential VOC emission reduction is anticipated with this source category. 

Technological Feasibility 

Lower VOC content reformulations for electrophoretic primer and trunk coating already exist. Within the 

jurisdiction of the South Coast AQMD, nine facilities were identified that would be subject to Rule 1115. During 

site visits, staff noted that operators at the nine affected facilities are already using coatings that would meet 

the proposed lowered VOC emission limits and using an equivalent high volume low pressure (HVLP) or better 

transfer-efficient application method. Thus, it is considered technologically feasible to meet the emission 

limits in the 2008 EPA CTG for Auto and Light-Duty Truck Assembly. In addition to using coatings compliant to 

Proposed amendments to Rule 1115, facilities that used high volumes of coatings had already installed 

emissions control equipment to reduce the overall amount of emissions emitted from the facility, including 

thermal oxidizers. Thermal oxidizers destroy VOC emissions through incineration and usually operate with a 



 Appendix VI-A: RACM Demonstration – Attachment VI-A-2 

VI-A-57 

90 percent or greater destruction efficiency. The net effect on the lower VOC content of a coating, along with 

the use of thermal oxidizer, is a significant reduction of VOCs on a per gallon basis. 

Economic Feasibility 

Although amendments to Rule 1115 propose to lower the VOC emission limits for coatings used in the motor 

vehicle assembly line and to include VOC emission limits for miscellaneous materials used at motor vehicle 

assembly coating operations, there are no anticipated emissions reductions or costs associated with meeting 

the proposed VOC limits in Rule 1115 because operators are already using coatings that would meet the 

proposed lowered VOC emission limits and using an equivalent high volume low pressure (HVLP) or better 

transfer-efficient application method. It is also noted that compliant coatings are sold by different 

manufacturers. Thus, the coatings manufacturing industry can provide viable and compliant material without 

incurring additional production costs to comply with proposed amendments to Rule 1115.  

Summary Table  

This control measure is technologically feasible. Emission reductions or costs associated are expected to be 

negligible because operators are already using coatings that would meet the proposed lowered VOC emission 

limits. As such, this control measure is considered a feasible measure for potential RACM. 

 Technological 

Feasibility 

Emission 

Reduction 

Economic 

Feasibility 

Feasible 

Measure 

RACM for 8-hour Ozone Feasible Negligible Feasible Yes 

Potential RACM 7 – Lowering VOC Limit for Can Interior Body Sprays 

Synopsis  

Rule 1125 (Metal Container, Closure, and Coil Coating Operations; Amended 3/7/08) limits the emissions of 

VOC from coating operations in manufacturing and/or reconditioning of metal cans, drums, pails, lids, and 

closures. The rule also applies to coating of the surface of flat metal sheets, strips, rolls, or coils. The analogous 

rules in San Joaquin Valley APCD (Rule 4604 - Can and Coil Coating Operations; Amended 9/20/07) and Bay 

Area AQMD (Rule 8-11 – Metal Container, Closure and Coil Coating; Amended 11/19/97) have lower emission 

limits for three-piece can interior body sprays (360 g/L versus 510 g/L in South Coast AQMD) and two-piece 

can interior body sprays (420 g/L versus 440 g/L in South Coast AQMD). They also have VOC limits and 

definition of the category of exterior body spray that is not included in Rule 1125.  

Potential Emission Reduction  

The 2018 baseline inventory is 0.007 tpd for VOC for this source category.  

The 2031 summer planning baseline inventory is 0.009 tpd for VOC for this source category.  

The 2032 summer planning baseline inventory is 0.009 tpd for VOC for this source category. 

The 2037 summer planning baseline inventory is 0.008 tpd for VOC for this source category.  

Potential VOC emission reduction is 0.0003 tpd. 

Technological Feasibility  
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Lower VOC content reformulations for three- and two-piece can interior body sprays exist, but current usage 

is known to be very limited. As such, while not known, potential future usage is not anticipated to substantially 

increase. Three- and two-piece can interior body sprays usage is a subset of the overall can, coil, metal parts, 

and products coatings inventory, and so, no substantial change is anticipated. Regardless, there is potential 

technological feasibility because the other air districts have identified known uses at lower VOC content limits.  

Economic Feasibility  

To meet the lower VOC limits, four existing facilities subject to Rule 1125 could potentially be required to 

change their coating operations. This would involve approximately a year-long process to test multiple new 

coating formulation in the spray lines, conduct performance testing of new coatings, as well as training of 

technicians for proper application. Thus, the costs to successfully implement new coating limits for the 

affected coatings would include product capital costs, substrate costs, and labor costs to test for quality 

assurance and training. The labor cost would be based on a professional level rate since educated and 

experienced workers would be necessary. Staff estimates the cost-effectiveness is approximately $260,000 

per ton based on the cost to fully implement the testing and transition compared to achieve very low VOC 

emission reductions given the small inventory of these coatings. Thus, this potential RACM is considered not 

cost-effective. 

Summary Table 

The potential emission reduction from this control measure is less than 0.001 tons per day. Given the small 

reductions and the potential cost with implementation, this control measure is rejected as RACM due to 

economic infeasibility.  

 Technological 

Feasibility 

Emission 

Reduction 

Economic 

Feasibility 

Feasible 

Measure 

RACM for 8-hour Ozone Potentially 

feasible 

0.0003 tpd Not feasible No 

 

Summary of Potential RACM Assessment 
A total of seven control measures were assessed for technological feasibility and cost-effectiveness as part of 

RACM assessment. The potential RACM assessment is summarized in Attachment VI-A-2Bb. One control 

measure (Potential RACM 6 – Lowering VOC Emission Limits for Auto and Light-Duty Truck Assembly) is 

considered as a feasible measure as potential RACM. One potential RACM (Potential RACM 1 - Lowering NOx 

Emission Limits of Rule 1146 for Boilers, Steam Generators, and Process Heaters) is deemed infeasible because 

the proposed NOx emission limit is technology forcing and not readily available for the source category. Three 

measures (potential RACM 4, 5, and 7) are considered not feasible because they are found to be not cost-

effective to implement. For the remaining two measures (potential RACM 2 and 3), the feasibility will be 

determined as part the rulemaking process. For potential RACM 2, technological feasibility, as well as potential 

emission reductions and costs, would be addressed in the proposed Control Measure FUG-02. For potential 

RACM 3, amendments to Rule 1153.1 are currently underway. As part of the rule amendment, a BARCT 

assessment will be conducted for each equipment category and fuel type to evaluate the technological and 
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economic feasibility of lowering the NOx limits in the rule. The feasibility of lowering the NOx limit for units 

run at temperatures greater than 500 degrees Fahrenheit will be determined as part of the BARCT assessment.  

ATTACHMENT VI-A-2B 

SUMMARY OF POTENTIAL RACM ASSESSMENT 

Potential 

RACM 

Title Target 

Pollutant 

Feasible 

Measure 

Reason 

1 Lowering NOx Emission Limits for 

Boilers, Steam Generators, and Process 

Heaters 

NOx No Technologically 

not feasible 

2 VOC Emission Reductions from Cooling 

Towers 

VOC TBD Pending 

technology 

assessment  

3 Lowering NOx Emission Limit for 

Commercial Food Ovens 

NOx TBD Rulemaking 

underway 

4 Additional Enhancement in Reducing 

Existing Residential Building Energy Use 

NOx No  Cost may be 

higher than 

RACT measure 

5 Lowering VOC Emission Limit for 

Gasoline Bulk Terminals 

VOC No Economically 

not feasible 

6 Lowering VOC Emission Limits for Auto 

and Light-Duty Truck Assembly 

VOC Yes Not applicable 

7 Lowering the VOC Limit Can Interior 

Body Sprays 

VOC No Economically 

not feasible 
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Ozone Reasonablye Available Control Measures Assessment – 

State Sources 

The Clean Air Act (CAA) requires the implementation of all reasonably available control measures (RACM) as 

expeditiously as practicable and shall provide for attainment of the air quality standards. This section 

demonstrates that for the 70 parts per billion (ppb) 8-hour ozone standard, California’s mobile source and 

consumer products measures meet the RACM requirement in the South Coast Air Basin.  

RACM Requirements 

U.S. EPA has interpreted RACM to be those emission control measures that are technologically and 

economically feasible and when considered in aggregate, would advance the attainment date by at least one 

year. Section 172(c)(1) of the CAA requires State Implementation Plans (SIPs) to provide for the 

implementation of RACM as expeditiously as practicable. Given the severity of California’s air quality 

challenges, CARB has implemented the most stringent mobile source emissions control program in the nation. 

CARB’s comprehensive strategy to reduce emissions from mobile sources includes stringent emissions 

standards for new vehicles, in-use programs to reduce emissions from existing vehicle and equipment fleets, 

cleaner fuels that minimize emissions, and incentive programs to accelerate the penetration of the cleanest 

vehicles beyond that achieved by regulations alone. Taken together, California’s mobile source program meets 

RACM requirements in the context of ozone nonattainment. 

To ensure it continue to meet RACM requirements and achieve its emissions reductions goals in the future, 

California continues to develop new programs and regulations to strengthen its overall mobile source program 

and to achieve new emissions reductions from mobile sources.   

RACM For Mobile Sources 

Waiver Approvals 

While section 209 of the CAA preempts other states from adopting emission standards and other emission-

related requirements for new motor vehicles and engines that differ from the federal standards set by U.S. 

EPA, the CAA provides California with the ability to seek a waiver or authorization from the federal preemption 

clause in order to enact emission standards and other emission-related requirements for new motor vehicles 

and engines, as well as new and in-use off-road vehicles and engines45 – provided that the California standards 

are at least as protective as applicable federal standards. 

Over the years, California has received waivers and authorizations for over 100 regulations. The most recent 

California standards and regulations that have received waivers and authorizations are: the Advanced Clean 

Cars (ACC) regulations for light-duty vehicles (including the Zero Emission Vehicle (ZEV) and the Low Emission 

Vehicle III (LEV III) regulations); the On-Board Diagnostics (OBD) regulation; the Heavy-Duty Idling, 

Malfunction and Diagnostics System Regulation; the In-Use Off-Road Diesel Fleets Regulation; the Large Spark 

 

45 Locomotives and engines less than 175 horsepower (hp) used in farm and construction equipment are exempt 

from California’s waiver authority. 
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Ignition (LSI) Fleet Regulation; and the Mobile Cargo Handling Equipment (CHE) regulation.  Further, CARB has 

recently submitted waiver requests for: the Advanced Clean Transit (ACT) regulation; the Zero Emission 

Airport Shuttle Buses Regulation; the Zero Emission Powertrain Certification Regulation, and the Heavy-Duty 

Omnibus Regulation. Other authorizations include the Off-Highway Recreational Vehicles and the Portable 

Equipment Registration Program (PERP). 

Additionally, CARB obtained an authorization from U.S. EPA to enforce adopted emission standards for off-

road engines used in yard trucks and two-engine sweepers.  CARB adopted the off-road emission standards 

as part of its “Regulation to Reduce Emissions of Diesel Particulate Matter, Oxides of Nitrogen and Other 

Criteria Pollutants from In-Use Heavy-Duty Diesel-Fueled Vehicles,” (Truck and Bus Regulation). The bulk of 

the regulation applies to in-use heavy-duty diesel on-road motor vehicles with a gross vehicle weight rating in 

excess of 14,000 pounds, which are not subject to preemption under section 209(a) of the CAA and do not 

require a waiver under section 209(b). 

The waiver and authorizations California has received are integral to the success and stringent emission 

requirements that characterize CARB’s mobile source program. Due to California’s unique waiver authority 

under the CAA, no other state or nonattainment area has the authority to promulgate mobile source emission 

standards at levels that are more stringent than the federal standards. Other states can elect to match either 

the federal standards or the more stringent California standards. As such, no state or nonattainment area has 

a more stringent suite of mobile source emission control programs than California, implying a de-facto level 

of control that at least meets, if not exceeds, RACM.  

CARB’s Mobile Source Controls 

CARB’s current mobile source control program, along with efforts at the local and federal level, have been 

tremendously successful in reducing emissions of air pollutants, resulting in significantly cleaner vehicles and 

equipment in operation today. 

CARB is developing its 2022 State Strategy for the State Implementation Plan (2022 State SIP Strategy)46 

through a multi-step measure development process, including extensive public consultation, to develop and 

evaluate potential strategies for mobile source categories under CARB’s regulatory authority that could 

contribute to expeditious attainment of the 70 ppb 8-hour ozone standard (70 ppb ozone standard), as well 

as supporting attainment for the other national and State air quality standards.  This effort builds on the 

measures and commitments already made in the 2016 State SIP Strategy, and expands on the scenarios and 

concepts included in the 2020 Mobile Source Strategy, CARB’s multi-pollutant planning effort that identifies 

the pathways forward to achieve the State’s many air quality, climate, and community risk reduction goals.  

With the 2022 State SIP Strategy, CARB is exploring and proposing an unprecedented variety of new measures 

to reduce emissions from the sources under our authority using all mechanisms available. The proposed 

measures included in the Draft 2022 State SIP Strategy encompass actions to establish requirements for 

cleaner technologies (both zero emissions and near zero emissions), deploy these technologies into the fleet, 

and to accelerate the deployment of cleaner technologies through incentives. 

 

46 CARB 2022 State Strategy for the State Implementation Plan (2022 State SIP Strategy) 

https://ww2.arb.ca.gov/resources/documents/2022-state-strategy-state-implementation-plan-2022-state-sip-strategy.      

https://ww2.arb.ca.gov/resources/documents/2022-state-strategy-state-implementation-plan-2022-state-sip-strategy
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Light- and Medium-Duty Vehicles 

Since setting the nation’s first motor vehicle exhaust emission standards in 1966 that led to the first pollution 

controls, California has dramatically tightened emission standards for light-duty vehicles. Through CARB 

regulations, today’s new cars pollute 99 percent less than their predecessors did thirty years ago. In 1970, 

CARB required auto manufacturers to meet the first standards to control NOx emissions along with 

hydrocarbon emissions, which together form smog. The simultaneous control of emissions from motor 

vehicles and fuels led to the use of cleaner-burning gasoline that has removed the emissions equivalent of 

3.5 million vehicles from California’s roads.  

Light- and medium-duty vehicles are currently regulated under California’s Advanced Clean Cars (ACC) 

program, which includes the Low Emission Vehicle III (LEV III) and Zero Emission Vehicle (ZEV) programs. The 

ACC program combines the control of smog, soot-causing pollutants, and greenhouse gas emissions into a 

single coordinated package of requirements for model years 2015 through 2025. Since first adopted in 1990, 

CARB’s LEV I and LEV II, and the ZEV Programs have resulted in the production and sales of hundreds of 

thousands of ZEVs in California. Advanced Clean Cars 2 (ACC2), a measure in the 2016 State SIP Strategy, is a 

significant effort critical to meeting air quality standards and will be finalized this year. ACC2 has the goal of 

cutting emissions from new combustion vehicles while taking all new vehicle sales to 100 percent zero 

emission no later than 2035.   

For passenger vehicles, the 2022 State SIP Strategy includes actions to increase the penetration of ZEVs by 

targeting ride-hailing services offered by transportation network companies through the Clean Miles Standard 

regulation in order to reduce GHG and criteria pollutant emissions, and promote electrification of the fleet. 

For motorcycles, the 2022 State SIP Strategy proposes more stringent exhaust and evaporative emissions 

standards along with zero emissions sales thresholds. The primary goal of the On-Road Motorcycle New 

Emissions Standard measure is to reduce emissions from new, on-road motorcycles by adopting more 

stringent exhaust and evaporative emissions standards along with zero emissions sales thresholds.  

CARB is also active in implementing in-use programs for owners of older dirtier vehicles to retire them early. 

The “car scrap” programs, like Clean Cars 4 All and Clean Vehicle Rebate Project provide monetary incentives 

to replace old vehicles with zero emission vehicles. The Moyer Program a voluntary incentive program to fund 

clean vehicles. Other California programs and goals such as the 2012 Governor’s Executive Order to put 1.5 

million zero emission vehicles on the road by 2025 and will produce substantial and cost-effective emission 

reductions from the light-duty vehicle sector.  

Taken together, California’s emission standards, fuel specifications, and incentive programs for on-road light- 

and medium-duty vehicles represent all measures that are technologically and economically feasible within 

California. 

Heavy-Duty Vehicles 

California’s heavy-duty vehicle emissions control program includes requirements for increasingly stringent 

new engine emission standards and addresses vehicle idling, certification procedures, on-board diagnostics, 

emissions control device verification, and in-use measures to ensure that emissions from the existing vehicle 

fleet remain adequately controlled. Taken together, the on-road heavy-duty vehicle program is designed to 

achieve an on-road heavy-duty diesel fleet with 2010 engines emitting 98 percent less NOx and PM2.5 than 

trucks sold in 1986. 
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Other significant in-use control measures CARB has in place include: the On-Road Heavy-Duty Diesel Vehicle 

(In-Use) Regulation; the Drayage (Port or Rail Yard) Regulation; the Public Agency and Utilities Regulation; the 

Solid Waste Collection Vehicle Regulation; the Heavy-Duty (Tractor-Trailer) Greenhouse Gas (GHG) 

Regulation, the Airborne Toxic Control Measures (ATCM) to Limit Diesel-Fueled Commercial Motor Vehicle 

Idling; the Heavy-Duty Diesel Vehicle Inspection Program; the Periodic Smoke Inspection Program (PSIP); the 

Fleet Rule for Transit Agencies; the Lower Emission School Bus Program; and the Heavy-Duty Truck Idling 

Requirements.   

In 2013, California recognized the heavy-duty engines could be cleaner and established optional low NOx 

standards for heavy-duty diesel engines (Optional Reduced Emissions Standards for Heavy-Duty Engines 

regulation), with the most aggressive standard being 0.02 grams per brake horsepower-hour (g/bhp-hr), 90 

percent below the 2010 federal standard. Further, in 2021, CARB adopted the Heavy-Duty Engine and Vehicle 

Omnibus Regulation (Omnibus Regulation) which made the 0.02 g/bhp-hr a mandatory standard, and 

comprehensively overhauled how NOx emissions from new heavy-duty engines are regulated in California. 

The Omnibus Regulation also includes in-use standards that significantly reduce tailpipe NOx emissions during 

most vehicle operating modes, and revisions to the emissions warranty, useful life, emissions warranty and 

reporting information and corrective action procedures, and durability demonstration procedures. 

To further control emissions from the in-use fleet, CARB adopted in 2021 the Heavy-Duty Inspection and 

Maintenance Regulation, which requires periodic demonstration that vehicles' emissions control systems are 

properly functioning in order to legally operate within the State. This regulation is designed to achieve criteria 

emissions reductions by ensuring that malfunctioning emissions control systems are timely repaired. 

In June 2020, CARB adopted the Advanced Clean Trucks regulation (ACT), a first of its kind regulation requiring 

medium- and heavy-duty manufacturers to produce ZEVs as an increasing portion of their sales beginning in 

2024. This regulation is expected to result in roughly 100,000 ZEVs by 2030 and nearly 300,000 ZEVs by 2035. 

Most recently in the ongoing efforts to go beyond federal standards and achieve further reductions, the Draft 

2022 State SIP Strategy includes the complementary Advanced Clean Fleets measure.  Through this program, 

CARB is developing a medium and heavy-duty zero- emission fleet regulation with the goal of achieving a zero 

emission truck and bus California fleet by 2045 everywhere feasible, and significantly earlier for certain market 

segments such as last mile delivery and drayage applications.  

The Draft 2022 State SIP Strategy also proposes the Zero Emissions Trucks Measure, which would accelerate 

the number of zero emission heavy-duty vehicles beyond existing measures and the proposed Advanced Clean 

Fleets regulation. The Zero Emissions Trucks Measure was developed in response to comments from the 

public related to turning over heavy-duty trucks at the end of their useful life. The Zero Emissions Trucks 

Measure targets the replacement of older trucks in order to increase the number of heavy-duty ZEVs as soon 

as possible and reduces emissions from fleets not affected by the Advanced Clean Fleets measure. CARB is 

exploring new methods to replace older trucks, including market signal tools, that would not unduly burden 

low-income truckers, provide flexibility and target reductions in the areas that need it most. 

In addition, CARB’s significant investment in incentive programs provides an additional mechanism to achieve 

maximum emission reductions from this source sector. California has a variety of programs to incentive clean 

heavy-duty vehicles that include the Carl Moyer Air Quality Standards Attainment Program, the Hybrid and 

Zero Emission Truck and Bus Voucher Incentive Project, the Truck Loan Program, and AB 617 Community Air 

Protection Funds. 
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Taken together, California’s emission standards, fuel specifications, and incentive programs for on-road 

heavy-duty vehicles represent all measures that are technologically and economically feasible within 

California. 

Off-Road Vehicles and Engines 

California regulations for off-road equipment include not only increasingly stringent emission standards for 

new off-road diesel engines, but also in-use requirements and idling restrictions. CARB has programs in place 

to control emissions from various new off-road vehicles and equipment. CARB also has in-use programs for 

off-road vehicles and equipment, including the In-Use Off-Road Diesel Fueled Fleets Regulation (Off-Road 

Regulation) and Large Spark-Ignition Engine Fleet Requirements Regulation, as well as incentive programs 

including the Clean Off-Road Equipment (CORE) Voucher Incentive Project. CARB adopted amendments to the 

small off-road engine regulations in December 2021, the Transport Refrigeration Unit Part 1 regulatory action 

in February 2022, and will be proposing the Zero Emission Off-Road Forklift regulation in the next year. 

The In-Use Off-Road Diesel-Fueled Fleets Regulation (Off-Road Regulation), adopted in 2010, is an extensive 

program designed to accelerate the penetration of the cleanest equipment into California’s fleets, and impose 

idling limits on off-road diesel vehicles. The program goes beyond emission standards for new engines through 

comprehensive in-use requirements for legacy fleets. CARB is also including in the Draft 2022 State SIP 

Strategy a measure for amendments to the existing Off-Road Regulation. These amendments would create 

additional requirements to the currently regulated fleets by targeting the oldest and dirtiest equipment that 

is allowed to operate indefinitely under the current regulation’s structure, potentially through an operational 

ban on the oldest and dirtiest equipment and limitations on vehicles added to a fleet. 

The Large Spark-Ignition (LSI) Engine Fleet Requirements Regulation applies to operators of forklifts, 

sweeper/scrubbers, industrial tow tractors, and airport ground support equipment (GSE). The 2006 LSI 

rulemaking and 2010 amendments required operators of in-use fleets to achieve specific hydrocarbon + NOx 

fleet average emission level standards that became more stringent over time. CARB adopted amendments to 

the small off-road engine (SORE) regulations in December 2021 that will accelerate the transition of SORE 

equipment to Zero Emission Equipment (ZEE). Deployment of ZEE is key to meeting the expected emission 

reductions in the 2016 State SIP Strategy.  

As discussed in the 2016 State SIP Strategy, CARB is also developing new requirements to transition diesel-

powered transport refrigeration unit (TRU) to zero emission technology in two phases. CARB adopted the Part 

1 amendments to the existing TRU Airborne Toxic Control Measure (ATCM) in February 2022, which requires 

the transition of diesel-powered truck TRUs to zero emission. As discussed in the 2022 State SIP Strategy, 

CARB plans to develop a subsequent Part 2 regulation to require zero- emission trailer TRUs, domestic shipping 

container TRUs, railcar TRUs, and TRU generator sets, for future Board consideration. 

Additionally, the 2022 State SIP Strategy includes the proposed Tier 5 Off-Road New Compression-Ignition 

Engine Standards measure to reduce NOx and PM emissions from new, off-road compression-ignition engines 

by adopting more stringent exhaust standards for all power categories. Compression-ignition engines are used 

in a wide range of off-road equipment including tractors, excavators, bulldozers, graders, and backhoes. The 

standards considered for this measure would be more stringent than required by current U.S. EPA and 

European Stage V nonroad regulations and would require the use of best available control technologies for 

both PM and NOx. 
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CARB is also developing a proposed measure, as described in the Draft 2022 State SIP Strategy, to accelerate 

the development and production of zero emission off-road equipment and powertrains through the Off-Road 

Zero Emission Targeted Manufacturer Rule. Existing zero emission regulations and regulations currently under 

development target a variety of sectors (e.g., forklifts, cargo handling equipment, off-road fleets, small 

off-road engines, etc.) however, as technology advancements occur, more sectors, including wheel loaders, 

excavators, and bulldozers) could be accelerated through this measure.  

Further, CARB implements a number of incentive programs and projects to advance the turnover of off-road 

equipment to cleaner technologies. The Moyer Program has provided funding towards on- and off-road 

equipment for decades. The Clean Off-Road Equipment Voucher Incentive Project (CORE) is a newer project 

that is intended to accelerate deployment of advanced technology in the off-road sector and targets 

commercial-ready products that have not yet achieved a significant market foothold. For engines and 

equipment used in agricultural processes, CARB has the Funding Agricultural Replacement Measures for 

Emission Reductions (FARMER) program to support fleet turnover to cleaner engines.   

Taken together, California’s comprehensive suite of emission standards, fuel specifications, and incentive 

programs for off-road vehicles and engines represent all measures that are technologically and economically 

feasible within California and when considered in aggregate, would advance the attainment date by at least 

one year. 

Marine Sources 

Commercial harbor craft include any private, commercial, government, or military marine vessels including, 

but not limited to ferries, excursion vessels, tugboats (including oceangoing tugboats), barges, and 

commercial and non-commercial passenger fishing boats. CARB’s Commercial Harbor Craft Regulation (CHC 

Regulation) was adopted in 2007 to reduce toxic and criteria emissions to protect public health and 

subsequently amended in 2010. As described in the Draft 2022 State SIP Strategy, the CARB Board also 

adopted amendments to the CHC Regulation in March 2022, which establish expanded and more stringent in-

use requirements to cover more vessel categories and mandate accelerated deployment of zero emission and 

advanced technologies in vessel categories where technology feasibility has been demonstrated. 

To reduce emissions from Ocean Going Vessels (OGV), CARB has adopted to date the Ocean-Going Vessel Fuel 

Regulation “Fuel Sulfur and Other Operational Requirements for Ocean-Going Vessels within California 

Waters and 24 Nautical Miles of the California Baseline” (2008) and the Ocean-Going Vessels At-Berth 

Regulation (2007). The At-Berth Regulation requires container ships, passenger ships, and refrigerated-cargo 

ships at six California ports to meet compliance requirements for auxiliary engines while they are docked, 

including emission or power reduction requirements. Reduced vessel speeds also provide emission reduction 

benefits, and programs are operated by local air districts along the California coast to incentivize lower speeds. 

CARB staff received comments during the public process about including a statewide vessel speed reduction 

program. In the 2022 State SIP Strategy, the CARB measure for ‘Future Emissions Reductions from Ocean-

Going Vessels’ discusses pursuing options available under CARB authority to achieve further emissions 

reductions, including developing a statewide vessel speed reduction program.  

To control emissions from personal watercraft, CARB staff is also exploring development of Spark-Ignition 

Marine Engine Standards, as described in the Draft 2022 State SIP Strategy.  For this measure, CARB would 

develop and propose catalyst-based standards for outboard and personal watercraft engines greater than or 

equal to 40 kilowatt (kW) in power that will gradually reduce emission standards to approximately 70 percent 
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below current levels, and consider actions that would require a percentage of outboard and personal 

watercraft vessels to be propelled by zero emission technologies for certain applications.  

Taken together, California’s comprehensive suite of emission standards, fuel specifications, and incentive 

programs for marine vehicles and engines represent all measures that are technologically and economically 

feasible within California and when considered in aggregate, would advance the attainment date by at least 

one year. 

Fuels 

As mentioned earlier, cleaner burning fuels also play an important role in reducing emissions from motor 

vehicles and engines in these source categories. CARB has adopted standards to ensure that the fuels sold in 

California are the cleanest in the nation. These programs include the California Reformulated Gasoline 

program (CaRFG), which controls emissions from gasoline, and the Ultra-Low Sulfur Diesel requirements 

(2006), which provide the nation’s cleanest diesel fuel specifications and help to ensure that diesel fuels burn 

as cleanly as possible and work synergistically with cleaner-operating heavy-duty trucks equipped with 

advanced emission control systems that debuted in 2007, and the Low Carbon Fuel Standard. These fuel 

standards, in combination with engine technology requirements, ensure that California’s transportation 

system achieves the most effective emission reductions possible. 

Taken together, California’s emission standards, fuel specifications, and incentive programs for other mobile 

sources and fuels represent all measures that are technologically and economically feasible within California. 

Mobile Source Summary 

California’s long history of comprehensive and innovative emissions control has resulted in the most stringent 

mobile source control program in the nation. U.S. EPA has previously acknowledged the strength of the 

program in their approval of CARB’s regulations and through the waiver process. In its 2019 approval of the 

South Coast’s 75 ppb 8-hour ozone plan,47 which included the State’s current program and new measure 

commitments, U.S. EPA found that there were no further reasonably available control measures that would 

advance attainment of the standard in South Coast. 

In addition, U.S. EPA has provided past determinations that CARB’s mobile source control programs meet Best 

Available Control Measure (BACM) requirements, which are more stringent than RACM, as part of their 2019 

approval of the South Coast’s 24-hour PM2.5 Plan48: 

“Overall, we believe that the program developed and administered by CARB and SCAG provide for the 

implementation of BACM for PM2.5 and PM2.5 precursors in the South Coast nonattainment area.” 

 

47 84 FR 52005 https://www.federalregister.gov/documents/2019/10/01/2019-21325/approval-of-air-quality-

implementation-plans-california-south-coast-air-basin-1-hour-and-8-hour. 

48 83 FR 5923 https://www.federalregister.gov/documents/2018/02/12/2018-02677/air-quality-state-implementation-

plans-approvals-and-promulgations-california-south-coast-moderate. 

https://www.federalregister.gov/documents/2019/10/01/2019-21325/approval-of-air-quality-implementation-plans-california-south-coast-air-basin-1-hour-and-8-hour
https://www.federalregister.gov/documents/2019/10/01/2019-21325/approval-of-air-quality-implementation-plans-california-south-coast-air-basin-1-hour-and-8-hour
https://www.federalregister.gov/documents/2018/02/12/2018-02677/air-quality-state-implementation-plans-approvals-and-promulgations-california-south-coast-moderate
https://www.federalregister.gov/documents/2018/02/12/2018-02677/air-quality-state-implementation-plans-approvals-and-promulgations-california-south-coast-moderate
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Since then, CARB has continued to substantially enhance and accelerate reductions from our mobile source 

control programs through the implementation of more stringent engine emissions standards, in-use 

requirements, incentive funding, and other policies and initiatives as described in the preceding sections. 

The CARB process for developing the proposed State measures included an extensive public process and is 

consistent with U.S. EPA RACM guidance. Through this process, CARB found that with the current mobile 

source control program and proposed measures, there are no additional reasonable available control 

measures that would advance attainment of the 70 ppb 8-hour ozone standard in the South Coast Air Basin 

nonattainment area. There are no reasonable regulatory control measures excluded from use in this plan; 

therefore, there are no emissions reductions associated with unused regulatory control measures. As a result, 

California’s mobile source control programs fully meet the requirements for RACM. 

RACM for Consumer Products 

Consumer products are defined as chemically formulated products used by household and institutional 

consumers. For 30 years, CARB has taken actions pertaining to the regulation of consumer products. Three 

regulations have set VOC limits for 129 consumer product categories. These regulations, referred to as the 

Consumer Product Program, have been amended frequently, and progressively stringent VOC limits and 

reactivity limits have been established. These are Regulation for Reducing VOC Emissions from Antiperspirants 

and Deodorants; Regulation for Reducing Emissions from Consumer Products; and Regulation for Reducing 

the Ozone Formed from Aerosol Coating Product Emissions, and the Tables of Maximum Incremental 

Reactivity Values. Additionally, a voluntary regulation, the Alternative Control Plan has been adopted to 

provide compliance flexibility to companies. The program’s most recent rulemaking occurred in 2021 with 

amendments to Consumer Products Regulation and Method 310. 

U.S. EPA also regulates consumer products. U.S. EPA’s consumer products regulation was promulgated in 

1998, however, federal consumer products VOC limits have not been revised since their adoption. U.S. EPA 

also promulgated reactivity limits for aerosol coatings. As with the general consumer products, California’s 

requirements for aerosol coatings are more stringent than the U.S. EPA’s requirements. Other jurisdictions, 

such as the Ozone Transport Commission states, have established VOC limits for consumer products which 

are modeled after the California program. However, the VOC limits typically lag those applicable in California. 

In summary, California’s Consumer Products Program, with the most stringent VOC requirements applicable 

to consumer products, meets RACM. 
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Background 
The Coachella Valley is defined as the desert portion of Riverside County in the Salton Sea Air Basin and is part 

of South Coast AQMD jurisdiction. The Coachella Valley is the most populated area in this desert region, which 

encompasses several communities, including Palm Springs, Desert Hot Springs, Cathedral City, Rancho Mirage, 

Palm Desert, Indian Wells, La Quinta, Indio, Coachella, Thermal, and Mecca.  

Ozone pollution has improved in the Coachella Valley (CV) over the last several decades. Due to South Coast 

AQMD's and State’s emission reduction programs both in the South Coast Air Basin and in the Coachella 

Valley, ground level ozone in the Coachella Valley has continued to decrease. However, the Coachella Valley 

still experiences high levels of ozone and fails to meet 8-hour federal and State ozone standards (both at 70 

ppb).49 Most of the emissions forming ozone in the Coachella Valley comes from the South Coast Air Basin. 

Figure VI-A-1 illustrates the processes influencing ozone concentrations in the Coachella Valley. NOx is 

generated from combustion processes whereas VOCs are emitted from a wide variety of sources such as 

consumer products, mobile sources, and vegetation. NOx emissions from passenger cars account for less than 

5 percent of the Coachella Valley’s total NOx emissions in 2037 business-as-usual condition (baseline). 

Wildfires generate both NOx and VOCs. However, the chemical reactions that form ozone are highly complex 

and depend not only on NOx and VOC levels, but also on the ratio of VOC to NOx concentrations, temperature, 

the amount of sunlight, and other meteorological conditions.  

 

FIGURE VI-A-4A 

Schematic of Processes Influencing Ozone Concentrations in the Coachella Valley 

Ozone is formed photochemically from NOx and VOCs and transported from the Basin to the Coachella Valley. 

The Basin’s prevailing sea breeze causes polluted air to be transported inland. As the air is being transported 

inland, ozone is formed, with high concentrations occurring in the inland valleys of the Basin, extending from 

eastern San Fernando Valley through the San Gabriel Valley into the Riverside-San Bernardino area and the 

 

49 The Coachella Valley officially attained the revoked 1-hour ozone NAAQS (120 ppb) in 2015. 
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adjacent mountains. Coachella Valley’s ozone depends on the ozone levels in the Basin and local emissions 

have limited impact on the Coachella Valley’s ozone levels. The photochemical modeling system used in the 

attainment demonstration indicates that even if all man-made emissions from the Coachella Valley were 

removed, Coachella Valley is not going to attain the ozone standard without emission reductions placed in the 

South Coast Air Basin. More details on the Coachella Valley ozone air quality can be found in Chapter 7 of the 

2022 AQMP. 

Transportation Control Measures  

Transportation Control Measures (TCMs) are strategies that reduce motor vehicle emissions by reducing 

vehicle trips, vehicle use, vehicle miles traveled (VMT), vehicle idling, and traffic congestion. TCMs are either 

one of the types listed in the Clean Air Act (CAA) section 108, or any other measures for the purpose of 

reducing emissions or concentrations of air pollutants from transportation sources by reducing vehicle use or 

changing traffic flow or congestion conditions. Pursuant to U.S. EPA’s Transportation Conformity Regulations, 

vehicle technology-based, fuel-based, and maintenance-based measures which control the emissions from 

vehicles under fixed traffic conditions are not TCMs.  

In the Coachella Valley, the following three categories of TCM projects and programs are developed by the 

Riverside County Transportation Commission (RCTC) and included in SCAG’s Connect SoCal and 2021 Federal 

Improvement Program (FTIP): 

1. Transit and non-motorized modes; 

2. High Occupancy Vehicle (HOV) Lanes their pricing alternatives; and 

3. Information-Based Transportation Strategies. 

TCM Reasonably Available Control Measure Analysis 

The federal CAA requires a Reasonably Available Control Measure (RACM) analysis for TCMs during the AQMP 

development and must be included as part of the overall control strategy in the ozone SIP/AQMP to ensure 

that all potential control measures are evaluated for implementation and that justification is provided for 

those measures that are not implemented. For TCMs to be RACM, TCMs must be both technologically and 

economically feasible and must advance the nonattainment area’s projected attainment date of the National 

Ambient Air Quality Standards (NAAQS) by at least one year. 

Through an extensive project development and selection process, RCTC is the agency charged with 

recommending transportation projects, including TCM projects, within the Riverside County including the 

Coachella Valley for funding under SCAG’s long-range Regional Transportation Plan/Sustainable Communities 

Strategy (RTP/SCS). The RTP/SCS is updated every four years, and Connect SoCal is the currently adopted 

RTP/SCS. 

In addition, the TCM projects in the Coachella Valley are programmed and updated through and as part of 

SCAG’s short-term FTIP development process. The FTIP is updated every two years, and the 2021 FTIP is the 

currently adopted FTIP. 

Therefore, the TCM RACM process relies predominantly on the respective continuous regional transportation 

planning and programming processes of updating and adding TCMs in the Coachella Valley by RCTC and SCAG. 
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Attachment VI-A-4A is a list of completed 2021 FTIP TCM projects in the Coachella Valley and Attachment VI-

A-4B is a list of TCM projects currently being implemented in the Coachella Valley. 

Coachella Valley is under the South Coast AQMD’s jurisdiction and thus subject to the AQMD’s regulations 

and control measures. Coachella Valley is also within the jurisdiction of RCTC and SCAG and, as a result, TCM 

projects are being proposed, implemented, and updated through and as part of the continuous regional 

transportation planning and programming processes. Therefore, in terms of assembly and review of candidate 

TCM, both the process and the conclusion of determining the TCM reasonably available control measures and 

the reasoned justification as documented in the Appendix IV-C for the South Coast Air Basin generally apply 

to the Coachella Valley. 

CAA Section 172(c)(1) requires SIPs to provide for the implementation of all TCM RACM as “expeditiously as 

practicable.” U.S. EPA and related court decisions have maintained that TCMs considered RACM must be 

measures that 1) advance the attainment date, typically by at least one year and 2) are technologically and 

economically feasible. Measures must pass both the advance attainment and technical/economic feasibility 

tests to be deemed RACM.  

Based on the comprehensive review of TCMs in other Serious or worse ozone nonattainment areas, as 

documented in the Appendix IV-C for the South Coast Air Basin, it is determined that the TCMs being 

implemented in the Coachella Valley are inclusive of all TCM RACMs. None of the candidate measures 

reviewed that have not been implemented meet the criteria for RACM implementation. 

SCAG and RCTC have established a comprehensive, formal process for identifying, evaluating, and selecting 

TCMs. The regular RTP, FTIP, and AQMP/SIP public update processes ensure that TCM identification and 

implementation is a routine consideration that helps SCAG and the South Coast AQMD in the effort to 

demonstrate attainment of applicable NAAQS in Coachella Valley. 
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ATTACHMENT VI-A-4A 

LIST OF COMPLETED 2021 FTIP TCM PROJECTS IN COACHELLA VALLEY 

LEAD AGENCY TIP ID PROJECT DESCRIPTION COMPLETION DATE 

COACHELLA RIV140816 IN EASTERN RIVERSIDE COUNTY FOR THE CITY OF COACHELLA - INSTALL 8.2 MILES OF CLASS II BIKE LANES ON CITY 

ARTERIALS TO FACILITATE RESIDENTIAL TO COMMERCIAL CONNECTIVITY ($52.76 OF TC TO MATCH CMAQ IN FY 

16/17)(PM 2.5 BENEFITS .816 KG/DAY) 

3/31/2019 

COACHELLA RIV140842 IN EASTERN RIVERSIDE COUNTY FOR THE CITY OF COACHELLA - ATP IMPOVEMENTS CYCLE 1: ADD 7 MI. OF CLASS 

II BIKE LANES & CLASS III BIKEWAYS W/SHARROWS, APSHALT BIKE PATH, PED XING, & CONSTRUCTION OF 2 MI. OF 

SIDEWALKS AT DIFFERENT LOCATIONS & LANDSCAPED MEDIANS ALONG AVE 50 & AVE 52 FROM WESTERN CITY 

LIMITS TO CV LINK. TC USED TO MATCH ATP 

9/30/2019 

COACHELLA RIV151217 IN EASTERN RIVERSIDE COUNTY IN THE CITY OF COACHELLA - WIDENING OF AVENUE 48 FROM 2 TO 6 LANES (1 LN 

EA DIR TO 3 LNS EA DIR) FROM JACKSON RD TO VAN BUREN ST INCLUDING TRAFFIC SIGNAL MODIFICATIONS, 

STREET LIGHTING, DRAINAGE IMPROVEMENTS INCLUDING SIDEWALK AND BICYCLE LANES AND LANDSCAPING 

12/31/2019 

DESERT HOT 

SPRINGS 

RIV181004 IN COACHELLA VALLEY IN THE CITY OF DESERT HOT SPRINGS: PALM DR BIKE AND PED. IMPROVEMENTS: 

CONSTRUCT 2-MI CLASS II BIKE LANES & .65-MI SIDEWALK GAP CLOSURES ALONG PALM DR B/W CAMINO 

AVENTURA TO TWO BUNCH PALMS TR; INCL BUFFERED BIKE LANE STRIPING, NARROWED TRAFFIC LANES, ADA 

RAMPS, BUS WARNING SIGNS AND LIGHTS, REDUCED SPEED LIMIT, STREET LIGHTS, & RAISED MEDIAN (ATP-3 

AUGMENTATION-STATEWIDE) 

6/29/2020 

INDIO RIV140848 IN EASTERN RIVERSIDE COUNTY IN THE CITY OF INDIO? ANDREW JACKSON ELEM PED IMPROVEMENTS: ON TEN 

STREETS WITHIN THE ANDREW JACKSON ELEM SCHOOL COMMUNITY, INSTALL SIDEWALKS, UPGRADE PED ACCESS 

RAMPS AND DRIVEWAY APPROACHES, THREE ENHANCED CROSSWALKS, AND TWO SPEED FEEDBACK SIGNS. TC 

USED TO MATCH ATP 

12/31/2019 

PALM SPRINGS RIV140818 IN CITY OF PALM SPRINGS-6.25 MI. CLASS II & III BIKE LNS ON:SAN RAFAEL DR FR PALM CYN TO SUNRISE WY;SAN 

RAFAEL DR FR VIRGINIA RD TO INDIAN CYN;FARRELL DR FR RAMON RD TO TAHQUITZ CYN;MESQUITE AV FR 

SUNRISE WY TO COMPADRE RD;LA VERNE WY FR S. PALM CYN TO E. PALM CYN;CAMINO REAL FR E. PALM CYN TO 

LA VERNE WY;CROSSLEY RD FR RAMON TO 341 AV;AVE CABALERROS FR ALEJOS RD TO TAHQUITZ CYN(PM2.5=.018 

KG/DAY) 

3/30/2019 

RIVERSIDE 

COUNTY 

RIV140840 IN EASTERN RIVERSIDE CO. FOR THE COUNTY OF RIVERSIDE IN MECCA-GRAPEFRUIT BLVD/4TH ST PED & RDWY 

SAFETY IMPROVEMENTS: ON W/S OF GRAPEFRUIT BLVD B/W 4TH ST & 3,000 FT SOUTH OF 66TH AVE, CONSTRUCT 

APPROX. 3,500 L.F. OF ASPHALT CONCRETE WALKWAY & 250 L.F. OF CONCRETE S/W, CURB & GUTTER, ADA CURB 

UPGRADES & WIDENING, TRAFFIC SIGNAL IMPROVEMENTS. 

3/1/2019 

RIVERSIDE 

COUNTY 

RIV140847 IN EASTERN RIVERSIDE COUNTY FOR THE COUNTY OF RIVERSIDE IN MECCA - MECCA SIDEWALK & ROADWAY 

SAFETY IMPROVEMENTS: INSTALL 4,300 L.F. OF CONCRETE SIDEWALK, CURB AND GUTTER, PAVEMENT 

IMPROVEMENTS, CURB RAMPS, DRIVEWAY APPROACHES, SIGNS AND MARKERS ALONG SIXTH ST., DALE KILER RD., 

& BROWN ST 

12/31/2019 
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ATTACHMENT VI-A-4B 

LIST OF TCM PROJECTS CURRENTLY BEING IMPLEMENTED IN COACHELLA VALLEY 

LEAD AGENCY TIP ID PROJECT DESCRIPTION COMPLETION DATE 

CATHEDRAL CITY RIV210628 In Coachella Valley for Cathedral City - Install bike lanes on E Palm Cnyn Dr frm west city limits to Cathedral Cnyn Dr; bike 

lane and multi-use path on Cathedral Cnyn Dr from Dinah Shore Dr to Canyon Shores Dr; bike lane on Date Palm Dr from 

Perez Rd to E Palm Canyon Dr; additionally high-visibility crosswalks, pedestrian hybrid beacon, mid-block crossing, ADA 

curb ramps, and bridge widening will be installed. Overall total output: bike lns 18,760 ft; sidewalk 4,330 ft; multi-use path 

3,450 ft. 

2/15/2027 

COACHELLA RIV071274 AT SR86/AVENUE 52: WIDEN AND CONSTRUCT NEW 6 THROUGH LANE IC FROM E/O COACHELLA STORMWATER CHANNEL 

BRIDGE TO E/O TYLER ST. IMPROVEMENTS INCLUDE: REALIGN POLK ST AND RELOCATE AVE 52 AND POLK ST INTERSECTION, 

EXTENDED RAMP ACCELERATION/DECELERATION LANES, BIKE LANES, SIDEWALKS, AND RECONSTRUCT TRAFFIC SIGNALS 

(EA: 0C960). 

6/30/2023 

COACHELLA RIV180145 IN THE COACHELLA VALLEY IN THE CITY OF COACHELLA: WIDEN DILLON RD FROM 2 TO 6 LANES, FROM CABAZON RD TO SR-

86 I/C, INCLUDING RECONSTRUCTION OF BRIDGE (#56c0318) OVER COACHELLA VALLEY STORMWATER CHANNEL, 

SIDEWALK, MEDIANS AND BIKE LANES. 

12/31/2026 

COACHELLA 

VALLEY ASSOC OF 

GOVERNMENTS 

RIV131005 IN EAST RIVERSIDE CO. FOR CVAG: CONSTRUCT IN SEGMENTS PHASE 1 OF CVLINK, A 41.11 MILE MULTI PURPOSE TRAIL 

CONSISTING OF NEW BICYCLE, PED AND LOW SPEED ELECTRICAL VEHICLE PATH FROM PALM SPRINGS TO COACHELLA (PPNO 

1019). SEGMENT 1: RIV131005A. SEGMENTS 3, 4 & 5: RIV131005B. SEGMENTS : 2, 6 & 7: RIV131005C. 

12/31/2023 

COACHELLA 

VALLEY ASSOC OF 

GOVERNMENTS 

RIV131005A IN EAST RIVERSIDE CO. FOR CVAG: CONSTRUCT SEGMENT 1, A 13.47 MILE OF CVLINK PH 1. CVLINK IS A NEW BICYCLE, PED 

AND LOW SPEED ELECTRICAL VEHICLE PATH ROUGHLY ALONG THE WHITEWATER RIVER. (PPNO 1226). TC FY 19/20 ATP & 

STIP CON. 

12/31/2023 

COACHELLA 

VALLEY ASSOC OF 

GOVERNMENTS 

RIV131005B IN EAST RIVERSIDE CO. FOR CVAG: CONSTRUCT SEGMENT 3, 4, AND 5, A 9.37 MILE OF CVLINK PH 1. CVLINK IS A NEW 

BICYCLE, PED AND LOW SPEED ELECTRICAL VEHICLE PATH ROUGHLY ALONG THE WHITEWATER RIVER. TC FY 20/21 AND 

21/22 CMAQ CON. 

12/31/2023 

COACHELLA 

VALLEY ASSOC OF 

GOVERNMENTS 

RIV131005C IN EAST RIVERSIDE CO. FOR CVAG: CONSTRUCT SEGMENT 2, 6, AND 7, A 14.81 MILE OF CVLINK PH 1. CVLINK IS A NEW 

BICYCLE, PED AND LOW SPEED ELECTRICAL VEHICLE PATH ROUGHLY ALONG THE WHITEWATER RIVER. 

12/31/2023 

COACHELLA 

VALLEY ASSOC OF 

GOVERNMENTS 

RIV140820 IN EASTERN RIVERSIDE COUNTY FOR CVAG: REGIONAL SIGNAL SYCHRONIZATION PROGRAM THROUGH THE COACHELLA 

VALLEY (HIGHWAY 111, WASHINGTON ST, RAMON RD) INCLUDING BUT NOT LIMITED TO SIGNAL UPGRADES, 

COMMUNICATION SYSTEMS, HARDWARE AND SOFTWARE. (PM 2.5 BENEFITS) 

12/31/2024 

COACHELLA 

VALLEY ASSOC OF 

GOVERNMENTS 

RIV140820A IN EASTERN RIVERSIDE COUNTY FOR CVAG: REGIONAL SIGNAL SYNC PH II ON 18 CORRIDORS (MONTEREY, COOK, PALM DR, 

BOB HOPE, FRED WARING, DINAH SHORE, GENE AUTRY, DATE PALM, INDIO BLVD, JEFFERSON, PALM CANYON, VISTA CHINO, 

COUNTRY CLUB, MONROE, AVE 48, SUNRISE, INDIAN CYN, JACKSON) TO INCLUDE SIGNAL UPGRADES, COMMUNICATION 

SYSTEMS, HARDWARE AND SOFTWARE. 

12/31/2030 

COACHELLA 

VALLEY ASSOC OF 

GOVERNMENTS 

RIV211101 In East Riverside County for CVAG within the cities of Indio and Coachella: Construct a low-stress protected urban bikeway 

along Avenue 48 between Jackson Street and Dillon Road, and Van Buren Street between Avenue 48 and MacArthur Street 

(PAED Only). 

12/31/2022 

DESERT HOT 

SPRINGS 

RIV200709 IN COACHELLA VALLEY IN THE CITY OF DESERT HOT SPRINGS - HACIENDA AVE. SRTS IMPROVEMENTS: CONSTRUCT NEW 

SIDEWALKS, BIKE LANES, ADA RAMPS, AND STREET LIGHTS ALONG HACIENDA AVE FROM WEST DRIVE TO FOXDALE AVENUE. 

1/30/2026 
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ATTACHMENT VI-A-4B (CONTINUED) 

LIST OF TCM PROJECTS CURRENTLY BEING IMPLEMENTED IN COACHELLA VALLEY  

LEAD AGENCY TIP ID PROJECT DESCRIPTION COMPLETION DATE 

DESERT HOT 

SPRINGS 

RIV210629 In Coachella Valley in the City of Desert Hot Springs - Palm Drive Improvements - Pierson Blvd. to Mission Lakes Blvd. 

Construction of 1 Mile of buffered Class II bike lanes, 2,700 feet of new sidewalk, 47 ADA curb ramps, 10 high-visibility 

crosswalks, street lights and rapid flashing beacons. 

4/30/2027 

INDIO RIV181008 IN COACHELLA VALLEY IN CITY OF INDIO: HERBERT HOOVER ELEM PED. IMPROVEMENTS: CONSTRUCT 5.5-MI OF SIDEWALK, 

CROSSWALKS AND ADA IMPROVEMENTS ALONG 14 SEGMENTS BOUNDED BY INDIO BLVD IN THE NE, MONROE ST TO THE 

WEST, AND REQUA AVE TO THE SOUTH AND DEGLET NOOR ST TO THE EAST TO CLOSE EXISTING SIDEWALK GAPS; INCL 

EDUCATIONAL OUTREACH TO STUDENTS & FAMILIES. (ATP-3 AUG STATE) TC UTILIZ FOR FY17/18, 19/20, 20/21. 

12/31/2025 

LA QUINTA RIV160901 IN EASTERN RIVERSIDE COUNTY IN THE CITY OF LA QUINTA - WIDEN AVENUE 50 FROM WASHINGTON ST TO PARK AVE- WB 

INCREASE FROM 1 TO 2 LANES; EB EXISTING 2 LANES. PROJECT TO INSTALL (.3 MI) SIDEWALK AND CLASS II BIKE LANES. TO 

INCLUDE REPLACEMENT OF AN EXISTING LOW WATER CROSSING WITH A BRIDGE (BRIDGE NO. 00L0091) AND NECESSARY 

SLOPE AND CHANNEL SCOUR PROTECTION MEASURES. 

12/31/2026 

PALM DESERT RIV200705 IN EASTERN RIVERSIDE CO. FOR THE CITY OF PALM DESERT - SAN PABLO AVE CORRIDOR IMPROVEMENTS: INSTALLATION 

OF NEW SIDEWALK, SEPARATE BIKE LANES (CLASS VI PATH), REMOVAL OF TRAVEL LANE FOR ROAD DIET AND CONSTRUCT 

NEW ROUNDABOUTS FOR INTERSECTION CONTROL BETWEEN FRED WARING DRIVE AND MAGNESIA FALLS DRIVE. 

12/30/2023 

RIVERSIDE COUNTY RIV200701 IN EASTERN RIVERSIDE CO. FOR THE UNINCORPORATED COMMUNITIES OF THERMAL AND OASIS: INSTALLATION OF 

APPROX. 62,304 LF OF MULTI-MODAL TRAILS (10 FOOT WIDE PATH), 12,144 LF OF PEDESTRIAN INFRASTRUCTURE (5 FOOT 

CONCRETE SIDEWALK WITH CURB AND GUTTER) AND 10 BENCHES. TC TO MATCH ATP. (SB1 FOR ENG AND FEDERAL FUNDS 

FOR CON). 

12/30/2026 

SUNLINE TRANSIT 

AGENCY 

RIV140810 IN COACHELLA VALLEY FOR SUNLINE TRANSIT AGENCY: PURCHASE OF 6 HYDROGEN FUEL CELL BUSES. (FY15 5307) (FY13 & 

FY14 LoNo 5312) (UZA: INCCPS) ($967K in TRANSIT DEVELOPMENT CREDIT MATCH FOR FY17 LoNo 5312). 

12/31/2020 

SUNLINE TRANSIT 

AGENCY 

RIV140821 IN COACHELLA VALLEY FOR SUNLINE TRANSIT AGENCY: VANPOOL PILOT PROGRAM THAT WILL TARGET EASTERN 

COACHELLA VALLEY AGRICULTURAL WORKERS, LARGE EMPLOYERS SUCH AS GOVERNMENT AGENCIES, STUDENTS AND 

OTHER GROUPS. PURCHASE OF 50 VANS. THE PROGRAM WILL PROVIDE A THREE YEAR START-UP PROJECT FOR A 

BROKERAGE SERVICE AND FIRST YEAR SUBSIDIES FOR UP TO 70 VANS. (CMAQ - $1,762K) 

12/31/2022 

SUNLINE TRANSIT 

AGENCY 

RIV170119 IN THE COACHELLA VALLEY FOR SUNLINE TRANSIT: PURCHASE OF UP TO TWO (2) COMPRESSED NATURAL GAS (CNG) VANS 

TO REPLACE EXISTING SUNDIAL PARATRANSIT VANS THAT WILL MEET USEFUL LIFE AS OUTLINED BY FEDERAL GUIDELINES. 

12/31/2021 

SUNLINE TRANSIT 

AGENCY 

RIV190606 IN THE COACHELLA VALLEY FOR SUNLINE TRANSIT AGENCY - NEW OPERATING SERVICE FOR QUICK BUS (LINE 111) LIMITED 

STOP SERVICE THAT WILL OPERATE EVERY 60-MIN IN TWO MAJOR SEGMENTS: B/W PALM CANYON AT STEVENS IN PALM 

SPRINGS AND THE SUNLINE TRANSIT HUB AT TOWN CTR IN PALM DESERT; AND B/W THE TOWN CTR IN PALM DESERT & 

THE TRANSIT CTR AT 5TH & VINE STREETS IN COACHELLA. 

12/31/2025 

SUNLINE TRANSIT 

AGENCY 

RIV200727 IN THE COAHELLA VALLEY FOR SUNLINE TRANSIT AGENCY - PURCHASE OF BUS EQUIPMENT INCLUDING BUT NOT LIMITED 

TO FAREBOXES AND CAMERA SYSTEM FOR THE TWO H2 RIDE SHUTTLE BUSES. TDC TO MATCH FTA 5309. 

12/31/2022 

SUNLINE TRANSIT 

AGENCY 

RIV210614 IN THE COACHELLA VALLEY FOR SUNLINE TRANSIT AGENCY: PURCHASE OF 1 BACKUP CNG BUS FOR FIXED ROUTE SERVICE. 12/31/2025 
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  Appendix VI-B: RFP Demonstration 

VI-B-1 

Reasonable Further Progress (RFP) and Milestone Years 
The Clean Air Act (CAA) requires that State Implementation Plans (SIPs) for most nonattainment areas 

demonstrate reasonable further progress (RFP) towards attainment through emission reductions phased 

in from the time of the SIP submission until the attainment date. The RFP requirements in the CAA are 

intended to ensure that there are sufficient ozone and precursor emission reductions in each 

nonattainment area to attain the National Ambient Air Quality Standards (NAAQS) by the applicable 

attainment date.   

Per CAA Section 171(1), RFP is defined as “such annual incremental reductions in emissions of the relevant 

air pollutant as are required by this part or may reasonably be required by the Administrator for the 

purpose of ensuring attainment of the applicable national ambient air quality standard by the applicable 

date.” As stated in subsequent federal regulation, the goal of the RFP requirements is for areas to achieve 

generally linear progress toward attainment. This requirement to demonstrate steady progress in 

emission reductions between the baseline year and attainment date ensures that areas will begin lowering 

air pollution in a timely manner and not delay implementation of control programs until immediately 

before the attainment deadline.  To determine RFP for the attainment date, U.S. EPA guidance states that 

the plan should rely only on emission reductions achieved from sources within the nonattainment area. 

Section 172(c)(2) of the CAA requires that nonattainment area plans show ongoing annual incremental 

emissions reductions toward attainment, which is commonly expressed in terms of benchmark emissions 

levels or air quality targets to be achieved by certain interim milestone years. The U.S. EPA recommends 

that the RFP inventories include precursors such as NOx, and VOCs that have been determined to be 

significant. 

Ozone 
There are two separate RFP requirements for ozone nonattainment areas depending upon their 
classification. Subpart 2 sections 182(b)(1) and 182(c)(2)(B) contain specific emission reduction targets to 
ensure that each ozone nonattainment area provides for sufficient precursor emission reductions to attain 
the ozone national ambient air quality standard. Section 182(b)(1)(A)), et seq., requires that each 
nonattainment area with “moderate” or above areahigher nonattainment status provide for VOC 
reductions of at least 15 percent from baseline emissions within six years after November 15, 1990. The 
U.S. EPA final rule of “Implementation of the 2015 National Ambient Air Quality Standards for Ozone: State 
Implementation Plan Requirements”1 states that if an area has already met the 15 percent requirement 
for VOCs under either the 1-hour ozone NAAQS or the 1997 ozone NAAQS, such requirement under 
182(b)(1) would not have to be fulfilled again. Instead, such areas would need to meet the CAA 
requirements under Section 182(c)(2)(B), which requires that “serious” and above areas provide VOC 
and/or NOx reductions (CAA, Section 182(c)(2)(C)) of 18 percent over the first six years after the baseline 
year for the 2015 8-hour ozone NAAQS, and an additional 3 percent per year averaged over each 
consecutive 3-year period until the attainment date. In 1997, U.S. EPA approved a 15 percent VOC-only 
rate of progress demonstration for the South Coast Air Basin (South Coast) for the 1-hour ozone standard 

 

1 83 FR 62998. 
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covering the entire nonattainment area for the 70 ppb 8-hour ozone standard.2 As such, the requirement 
under section 182(b)(1) of the Act to demonstrate a reduction in VOCs in the first 6 years of the attainment 
planning period has been met for the South Coast. 

Tables VI-B-1 and VI-B-2 summarize the RFP calculations. Figure VI-B-1 depicts the target level and 
projected baseline VOC emissions for the RFP demonstration. Projected baseline VOC and NOx emissions 
used for the RFP demonstration incorporate emission reduction benefits from the California Air Resources 
Board’s (CARB) Heavy-Duty Inspection and Maintenance Plan (HD I&M) and Small Off-Road Engines 
(SORE) regulations adopted by CARB’s Governing Board in December 2021.The emissions used in the 
Appendix are consistent with the summer planning emissions provided in Chapter 3 and Appendix III, 
except within 3 nautical miles from the coast. In accordance with U.S. EPA guidance for implementation 
of the 70 ppb 8-hour ozone standard attainment plans, Implementation of the 2015 National Ambient Air 
Quality Standards for Ozone: Nonattainment Area State Implementation Plan Requirements, the 
emissions reductions in the RFP demonstration occur inside the nonattainment area, are achieved 
through existing control regulations, and start from a baseline year of 2017.3  For each of the milestone 
years, South Coast AQMD is able to show that the required progress is met on the basis of reductions from 
the existing regulatory program using a combination of VOC and NOx reductions. No reductions from the 
proposed control measures in the 2022 AQMP are needed for RFP purposes. For all milestone years, the 
baseline VOC emission levels are below the target levels. Projected NOx baseline emission reductions are 
needed to show compliance with the targeted VOC thresholds.  

For the 182(c)(2)(B) RFP requirement for the areas with serious and higher nonattainment classification, 
U.S. EPA guidance allows for oxides of nitrogen (NOx) substitution to demonstrate the annual 3 percent 
reductions of ozone precursors if it can be demonstrated that substitution of NOx emission reductions 
(for ROG reductions) yields equivalent ozone reductions.4 Additional U.S. EPA guidance states that certain 
conditions are needed to use NOx substitution in an RFP demonstration.5 First, an equivalency 
demonstration must show that cumulative RFP emission reductions are consistent with the NOx and VOC 
emission reductions determined in the ozone attainment demonstration. Second, the reductions in NOx 
and VOC emissions should be consistent with the continuous RFP emission reduction requirement. The 
guidance states that “Any combination of VOC and NOx emission reductions which totals 3% per year, and 
meet other SIP consistency requirements described in this document are allowed.”6 Photochemical 
modeling included in the attainment demonstration shows that NOx reductions are critical for South Coast 
AQMD to reach attainment and yields more ozone reductions in future years compared to the same 
percentage of VOC reductions (see Appendix V of the South Coast Air Quality Management District Draft 
Air Quality Management Plan (AQMP) for more information). 

 

262 FR 1150 https://www.gpo.gov/fdsys/pkg/FR-1997-01-08/pdf/97-144.pdf   

3 83 FR 62998 https://www.govinfo.gov/content/pkg/FR-2018-12-06/pdf/2018-25424.pdf  

4 US EPA, Guidance on the Post-1996 Rate-of-Progress Plan and the Attainment Demonstration (February 18, 1994, 

Page 21), P1001E8Z.PDF (epa.gov) 

5 US EPA, NOx Substitution Guidance (December, 1993, Section 2, Page 2) 

https://www3.epa.gov/ttn/naaqs/aqmguide/collection/cp2/19931201_oaqps_nox_substitution_guidance.pdf  

6 Id. at 4.   

https://www.govinfo.gov/content/pkg/FR-2018-12-06/pdf/2018-25424.pdf
https://nepis.epa.gov/Exe/ZyPDF.cgi/P1001E8Z.PDF?Dockey=P1001E8Z.PDF
https://www3.epa.gov/ttn/naaqs/aqmguide/collection/cp2/19931201_oaqps_nox_substitution_guidance.pdf
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For the attainment year 2037 (2015 8-hour NAAQS, 70 ppb), compliance is shown using projected NOx 

baseline emission reductions. Section 182(c)(2)(C) of the CAA provides for NOx reductions to substitute 

for RFP reductions not achieved by VOC emissions. The following demonstration will take advantage of 

that allowance and show compliance with RFP requirements as well as contingency requirements.  

Baseline emissions, as shown in Tables VI-B-1 and VI-B-2, incorporate emission reductions generated from 

control measures that are already adopted. The year 2017 was chosen as the base year for the RFP 

demonstration to coincide with U.S. EPA’s triennial National Emissions Inventory year and the RFP 

milestone years included for the 2008 8-hour ozone plan.7 For example, baseline emissions in 2023 are 

derived from the projected emissions from 2017However, the emissions inventory included in this AQMP 

was developed with 2018 as base year, meaning that input data to estimate emissions such as population, 

activity, throughput and consumption data were collected for 2018, where available. As it is noted in 

Chapter 5, the year 2018 was selected as the base year for emissions and meteorology because that was 

the year of designation of the Basin as an “extreme” non-attainment area. In addition, the Multiple Air 

Toxics Exposure Study V (MATES V)3 was conducted during 2018 and involved a comprehensive campaign 

of monitoring and modeling that allowed for the development of a robust and extensively validated 

modeling framework. All other years including 2017 and future years were projected using growth and 

control scalars. For example, baseline emissions in 2023 are derived from the projected emissions from 

2018  which includes all adopted control measures that will be implemented (partially or fully) by 

December 31, 2023. The 2017 emissions were back casted using all adopted control measures from 2018. 

Therefore, the difference between baseline emissions of 2017 and 2023 is driven by control measures 

adopted regulations that are either partially implemented in 2017 or control measuresregulations with 

implementation date after 2017. More details about the adoption and implementation of the 2022 AQMP 

control measures can be found in Chapter 4 – Control Strategy and Implementation. The implementation 

schedule for CARB’s proposed mobile source control measures can be found in Tables 4-4 and 4-5 from 

Chapter 4 and in Appendix IV-B. 

The South Coast 70 ppb 8-hour ozone RFP demonstration is developed using the summer planning 
inventory developed for this Plan (see Appendix III and VI of the AQMP for more information on the 
planning emissions inventory). Emissions out to 3 nautical miles from the coast are accounted for in the 
RFP demonstration. The on-road mobile source emission projections used in the RFP demonstration are 
consistent with the motor vehicle emissions budgets (MVEB), which is included in Appendix VI-C for.  

 
 
 
 
  

 

7 CARB, 2018 Updates to the California State Implementation Plan, available at 

https://www.arb.ca.gov/planning/sip/2018sipupdate/2018update.pdf?_ga=2.235755329.1996493440.165308766

1-816060816.1597333165. 
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TABLE VI-B-1 

SUMMARY OF REASONABLE FURTHER PROGRESS CALCULATIONS – VOC 

Ro
w 

Calculation Stepa 2017b 2023 2026 2029 2032 2035 2037 

1 
RFP Baseline VOC 
EmissionscEmissi
ons (tons/day) 

412.597
9 

377.595
1 

364.614
9 

351.947
8 

344.05343.
82 

339.320
5 

337.875
2 

2 

Required Percent 
Change Since 
Previous 
Milestone Year 
(%) 

- 18 27 36 45 54 60 

3 
Target VOC Level 
(tons/day) 

- 
338.334

9 
301.193

4 
264.061

9 
226.93227.

03 
189.798

8 
165.041

2 

4 

Cumulative 
Milestone Year 
Shortfall 
(tons/day)  

- 39.2602 63.4215 87.8859 
117.12116.

79 
149.531

7 
172.834

0 

5 
Cumulative 
Shortfall in VOC 
(%) 

- 9.5 15.43 21.32 28.43 36.21 41.98 

6 
Incremental 
Milestone Year 
Shortfall (%) 

- 9.5 5.98 5.9 7.1 7.8 5.7 

a Units are in tons per day (tons/day), based on the summer planning inventory unless otherwise noted 
b Base Year (2017) 
c RFP Baseline VOC Emissions reflect emission reduction benefits from CARB’s Heavy-Duty Inspection and Maintenance Plan (HD 

I&M) and Small Off-Road Engines (SORE) regulations adopted in December 2021; used in RFP demonstration 

 

Row Description: 

ROW 1:  RFP baseline emissions used for RFP demonstration; Baseline and Future Emission Inventory taking into account 

existing rules and projected growth, and CARBS’s HD I&M and SORE regulations... 

ROW 2:  Required 18% reduction 6 years after Base Year; future milestone years are every 3 years until attainment year; and 

required reductions are 3% per year for each milestone year (e.g., for every 3 years, required 9% reduction) 

ROW 3:  [(2017 Base Year Row 1) x (1 – Row 2)]; e.g., for 2029, 412.5979 tpd x (1 – 0.36)= 264.0619 tpd 

ROW 4:  [(Row 1) – (Row 3)] or (Baseline – Target); negative number meets target level and positive number is shortfall of 

target level; e.g., for 2029, 351.9478 tpd - 264.0619 tpd = 87.8859 tpd 

ROW 5:  [(Row 4) / (Row 1 Base Year ) x 100]; e.g., for 2029, cumulative shortfall is 87.8859 tpd /412.5979 tpd = 21.32%  

ROW 6:  Negative (Row 5) is zero shortfall; positive number is a shortfall. Incremental milestone year shortfall is determined by 

subtracting the previous year’s cumulative shortfall from the current cumulative shortfall; e.g., for 2029, cumulative 

shortfall of 21.32% – previous 2026 shortfall of 15.43% = 5.9% 

 



Appendix VI-B: RFP Demonstration 

VI-B-5 

 

 
FIGURE VI-B-1 

REASONABLE FURTHER PROGRESS – VOC 

[RFP BASELINE EMISSIONS REFLECT EMISSION REDUCTION BENEFITS FROM CARB’S HEAVY-DUTY 

INSPECTION AND MAINTENANCE PLAN (HD I&M) AND SMALL OFF-ROAD ENGINES (SORE) REGULATIONS 

ADOPTED IN DECEMBER 2021] 
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TABLE VI-B-2 
SUMMARY OF REASONABLE FURTHER PROGRESS CALCULATIONS – NOx 

Ro

w 

Calculat

ion 

Stepa 

2017b 2023 2026 2029 2032 2035 2037 

1 

RFP 

Baseline 

NOx 

Emissio

ns 

(tons/da

y)c 

348.1635

0.93 

224.6022

8.16 

194.9919

7.80 

181.4718

4.25 

173.2217

6.00 

165.9116

8.67 

161.0416

3.79 

2 

Reducti

ons in 

NOx 

Emissio

ns since 

Base 

Year 

(tons/da

y) 

- 
123.5612

2.77 
153.1713 166.6968 174.9493 

181.2518

2.26 
187.1214 

3 

Percent 

Reducti

ons in 

NOx 

Emissio

ns since 

Base 

Year (%) 

- 35.50 44.043.6 47.95 50.249.8 52.351.9 53.73 

4 

Cumulat

ive 

Shortfall 

in VOC 

(%) 

- 9.5 15.43 21.32 28.43 36.21 41.98 

5 

Percent 

Surplus 

Reducti

on (%) 

- 26.025.5 28.63 26.63 21.96 16.115.8 11.96 
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a Units are in tons per day (tpd), based on the summer planning inventory unless otherwise noted 
b Base Year (2017) 
c Baseline Emissions reflect emission reduction benefits from CARB’s Heavy-Duty Inspection and Maintenance Plan (HD I&M) 

and Small Off-Road Engines (SORE) regulations adopted in December 2021; used in RFP demonstration  

 

Row Description: 

ROW 1:  RFP baseline emissions used for RFP demonstration; Baseline and Future Emission Inventory taking into account existing 

rules and projected growth, and CARBS’s HD I&M and SORE regulations.  

ROW 2:  Reductions achieved in Baseline: [(Row 1 Base Year) – (Row 1 Milestone Year)]; e.g., for 2029: 348.16350.93  tpd – 

181.47184.25 tpd = 166.6968 tpd 

ROW 3:  % Reductions achieved since Base Year: [(Row 2) / (Row 1 Base Year)] x 100; e.g., for 2029: (166.69/348.1668/350.93) x 

100 = 47.95% 

ROW 4:  Cumulative VOC shortfall from Table VI-B-1 Row 5 

ROW 5:  Surplus reductions achieved [(Row 3) – (Row 4)]; e.g., for 2029: 47.95 % – 21.3 % 

ROW 6:  Positive number in Row 5 is percent surplus for each milestone year, thus meeting RFP target levels 

 

Tables VI-B-1 and VI-B-2 summarize the RFP calculations. The emissions inventory used in the RFP 

demonstration incorporate the benefits of two regulations adopted by CARB in December 2021: (1) 

Heavy-Duty Inspection and Maintenance Plan (HD I&M)8 and (2) Small Off-Road Engines (SORE)9 

regulation. The RFP demonstration was extended to 2037, which is the attainment date for Extreme 

nonattainment areas. Figure VI-B-1 depicts the target level and projected baseline RFP demonstration for 

VOCs. For each of the milestone years, the required progress is met on the basis of reductions from the 

existing control program using a combination of VOC and NOx reductions within the South Coast Air Basin 

(Basin). No additional reductions from the proposed control measures in this AQMP are needed for 

progress purposes. Projected VOC baseline emissions are not sufficient to meet the CAA requirements as 

the baseline VOC emission levels are above the target levels of each milestone year. Therefore, projected 

NOx baseline emission reductions are used to substitute the shortfall and to comply with the targeted RFP 

levels. The CAA Section 182(c)(2)(C) provides for NOx reductions to substitute for RFP reductions not 

achieved for VOC emissions. The demonstration in Tables VI-B-1 and VI-B-2 show compliance with RFP 

requirements. Figure VI-B-2 illustrates how the cumulative reductions in VOC and NOx combined surpass 

the required reduction in VOC, thus showing compliance with RFP requirements. The contingency 

measure requirement for the RFP demonstration is summarized in Chapter 4 of the 2022 AQMP. While 

the Basin is expected to meet the RFP requirements for ozone precursor emissions, attainment of the 

2015 ozone standard relies heavily on significant NOx reductions. Accordingly, the proposed control 

strategy consists of two components: 1) an aggressive control strategy for all NOx emission sources in the 

Basin; and 2) control of locally generated emissions via proposed state-wide or nationally applied control 

measures implemented by state and federal actions. 

 

8 https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2021/hdim2021/isor.pdf.  

9 https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2021/sore21/isor.pdf.  

6 

RFP 

Complia

nce 

- Yes Yes Yes Yes Yes Yes 
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Table VI-B-3 provides a list of the South Coast AQMD adopted rules and regulations for stationary sources 

that is scheduled to be implemented from 2017, accounting for the emission reductions in the baseline 

emissions of the future milestone/attainment years. The corresponding information for CARB’s mobile 

source control measures can be found in Attachment VI-B-1 of this appendix.  

 

 

 

 

FIGURE VI-B-2 

REASONABLE FURTHER PROGRESS WITH VOC AND NOX REDUCTIONS 
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TABLE VI-B-3 

IMPLEMENTATION SCHEDULE OF SOUTH COAST AQMD ADOPTED RULES AND REGULATIONS FOR 

REASONABLE FURTHER PROGRESS PER MILESTONE/ATTAINMENT YEAR 

  2017 2018 2020 2023 2026 2029 2032 2035 2037 

N
O

x 

      R1109.1 R1109.1 R1109.1 R1109.1 R1109.1    

    R1110.2 R1110.2 R1110.2 R1110.2       

R1111 R1111 R1111 R1111 R1111 R1111 R1111 R1111 R1111f 

  R1117               

      R1118.1 R1118.1a         

        R1134 R1134b       

     R1135  R1135 R1135c         

    R1146 R1146 R1146 R1146 R1146  R1146d   

    R1146.1 R1146.1 R1146.1 R1146.1 R1146.1  R1146.1d   

R1146.2 R1146.2 R1146.2             

    R1179.1             

R1147 R1147 R1147 R1147           

V
O

C
s 

  R1113 R1113 R1113e           

R1114 R1114               

      R1118.1 R1118.1a         

R1168 R1168 R1168 R1168           

 

a Partial implementation from 2022 with full implementation achieved in 2025 
b Partial implementation from 2024 with full implementation achieved in 2027 
c Partial implementation from 2020 with full implementation achieved in 2025 
d Partial implementation from 2019 with full implementation achieved in 2033 
e Partial implementation from 2018 with full implementation achieved in 2021 
f Reductions achieved annually with full implementation in 2046 
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I. Key Mobile Source Regulations and Programs Providing 

Emission Reductions 

Given the severity of California’s air quality challenges and the need for ongoing emission reductions, the 

California Air Resources Board (CARB or Board) has implemented the most comprehensive mobile source 

emissions control program in the nation. CARB’s comprehensive program relies on four fundamental 

approaches:  

• Stringent emissions standards that minimize emissions from new vehicles and equipment; 

• In-use programs that target the existing fleet and require the use of the cleanest vehicles and 

emissions control technologies; 

• Cleaner fuels that minimize emissions during combustion; and, 

• Incentive programs that remove older, dirtier vehicles and equipment and replace those vehicles 

with the cleanest technologies. 

This multi-faceted approach has spurred the development of increasingly cleaner technologies and fuels 

and achieved significant emission reductions across all mobile source sectors that go far beyond national 

programs or programs in other states. These efforts extend back to the first mobile source regulations 

adopted in the 1960s, and pre-date the federal Clean Air Act Amendments (Act) of 1970, which 

established the basic national framework for controlling air pollution. In recognition of the pioneering 

nature of CARB’s efforts, the Act provides California unique authority to regulate mobile sources more 

stringently than the federal government by providing a waiver of preemption for its new vehicle emission 

standards under Section 209(b). This waiver provision preserves a pivotal role for California in the control 

of emissions from new motor vehicles, recognizing that California serves as a laboratory for setting motor 

vehicle emission standards. Since then, CARB has consistently sought and obtained waivers and 

authorizations for its new motor vehicle regulations. CARB’s history of progressively strengthening 

standards as technology advances, coupled with the waiver process requirements, ensures that 

California’s regulations remain the most stringent in the nation.  

In 1998, CARB identified diesel particulate matter as a toxic air contaminant. Since then, CARB adopted 

numerous regulations aimed at reducing exposure to diesel particulate matter while concurrently 

providing reductions in oxides of nitrogen (NOx) from freight transport sources like heavy-duty diesel 

trucks, transportation sources like passenger cars and buses, and off-road sources like large construction 

equipment. Phased implementation of these regulations will continue to produce emission reduction 

benefits through 2037 and beyond, as the regulated fleets are retrofitted, and as older and dirtier 

portions of the fleets are replaced with newer and cleaner models at an accelerated pace. 

Further, CARB and South Coast AQMD staff work closely on identifying and distributing incentive funds 

to accelerate cleanup of vehicles and engines. Key incentive programs include: Low Carbon 

Transportation, Air Quality Improvement Program, VW Mitigation Trust, Community Air Protection, Carl 

Moyer Program, Goods Movement Program, Clean Off-Road Equipment (CORE) and Funding Agricultural 

Replacement Measures for Emission Reductions (FARMER). These incentive-based programs work in 

tandem with regulations to accelerate deployment of cleaner technology. 
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A. Light-Duty Vehicles  

Figure VI-B-1 illustrates the trend in CARB smog forming emission standards for light-duty vehicles. Cars 

are 99 percent cleaner than they were in 1975 due to CARB’s longstanding light-duty mobile source 

program. Since setting the nation’s first motor vehicle exhaust emission standards in 1966 that led to the 

first pollution controls, California has dramatically tightened emission standards for light-duty vehicles. 

In 1970, CARB required auto manufacturers to meet the first standards to control NOx emissions along 

with hydrocarbon emissions. The simultaneous control of emissions from motor vehicles and fuels led to 

the use of cleanerburning reformulated gasoline (RFG) that has removed the emissions equivalent of 3.5 

million vehicles from California’s roads. Since CARB first adopted it in 1990, the Low Emission Vehicle 

Program (LEV and LEV II) and Zero-emission Vehicle (ZEV) Program have resulted in the production and 

sales of hundreds of thousands of zero-emission vehicles (ZEVs) in California. 

 

 

FIGURE VI-B-A1 

Light-Duty Emission Standards 

As a result of these efforts, light-duty vehicle emissions in the South Coast have been reduced 

significantly since 1990 and will continue to go down through 2037. From today, light-duty vehicle NOx 

emissions are projected to decrease by over 68 percent in 2037. Key light-duty programs include 

Advanced Clean Cars (ACC), On-Board Diagnostics, Reformulated Gasoline, Incentive Programs, and the 

Enhanced Smog Check Program. 

1. Advanced Clean Cars 

CARB’s groundbreaking ACC program is now providing the next generation of emission reductions in 

California, and ushering in a new zero-emission passenger transportation system. The success of this 

program is evident: California is the world’s largest market for Zero-emission Vehicles (ZEVs), with over 

87 models available today, including battery-electric, plug-in hybrid electric, and fuel cell electric 

vehicles. A wide variety are now available at lower price points, attracting new consumers. As of February 

2022, Californians, who drive only 10 percent of the nation’s cars, now account for over 40 percent of all 

zero-emission cars in the country. The U.S. makes up about half of the world market. This movement 
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towards commercialization of advanced clean cars has occurred due to CARB’s ZEV requirements, part 

of ACC, which affects passenger cars and light-duty trucks. 

CARB’s ACC Program, approved in January 2012, is a pioneering approach of a ‘package’ of regulations 

that – although separate in construction – are related in terms of the synergy developed to address both 

ambient air quality needs and climate change. The ACC program combines the control of smog, soot 

causing pollutants and greenhouse gas (GHG) emissions into a single coordinated package of 

requirements for model years 2015 through 2025. The program assures the development of 

environmentally superior cars that will continue to deliver the performance, utility, and safety vehicle 

owners have come to expect  

The ACC Program also included amendments affecting the current ZEV requirements through the 2017 

model year in order to enable manufacturers to successfully meet 2018 and subsequent model year 

requirements. These ZEV amendments are intended to achieve commercialization through simplifying 

the regulation and pushing technology to higher volume production in order to achieve cost reductions. 

The ACC Program will continue to achieve benefits into the future as new cleaner cars enter the fleet and 

displace older and dirtier vehicles.  

Going beyond these regulations, California will be transitioning to zero emissions. In support of 

California’s transition to zero-emission vehicles, in 2020, Governor Newsom signed Executive 

Order N-79-201 which established a goal that 100 percent of California sales of new passenger cars and 

trucks be zero-emission by 2035. Advanced Clean Cars 2 (ACC 2), a measure in the 2016 State SIP Strategy, 

is a significant effort critical to meeting air quality standards, and is still being developed. ACC 2 is 

consistent with the Governor Newson’s Executive Order and has the goal of cutting emissions from new 

combustion vehicles while taking all new vehicle sales to 100 percent zero-emission no later than 2035. 

With this order and many other recent actions, Governor Newsom has recognized that air pollution 

remains a challenge for California that requires bold action. Zero-emission vehicle commercialization in 

the light-duty sector is well underway. Longer-range battery electric vehicles are coming to market that 

are cost-competitive with gasoline fueled vehicles and hydrogen fuel cell vehicles are now also seeing 

significant sales. Autonomous and connected vehicle technologies are being installed on an increasing 

number of new car models. A growing network of retail hydrogen stations is now available, along with a 

rapidly growing battery charger network. 

2. On Board Diagnostics (OBD) 

OBD systems serve an important role in helping to ensure that engines and vehicles maintain low 

emissions throughout their full life. OBD systems are designed to identify when a vehicle’s emission 

control systems or other emission-related computer controlled components are malfunctioning, causing 

emissions to be elevated above the vehicle manufacturer’s specifications. Many states currently use the 

OBD system as the basis for passing and failing vehicles in their inspection and maintenance programs, 

as is exemplified by California’s Smog Check program.  

 

1 Executive Order N-79-20 https://www.gov.ca.gov/wp-content/uploads/2020/09/9.23.20-EO-N-79-20-

Climate.pdf.  

https://www.gov.ca.gov/wp-content/uploads/2020/09/9.23.20-EO-N-79-20-Climate.pdf
https://www.gov.ca.gov/wp-content/uploads/2020/09/9.23.20-EO-N-79-20-Climate.pdf
https://www.gov.ca.gov/wp-content/uploads/2020/09/9.23.20-EO-N-79-20-Climate.pdf
https://www.gov.ca.gov/wp-content/uploads/2020/09/9.23.20-EO-N-79-20-Climate.pdf
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California's first OBD regulation required manufacturers to monitor some of the emission control 

components on vehicles starting with the 1988 model year. In 1989, CARB adopted OBD II, which 

required 1996 and subsequent model year passenger cars, light duty trucks, and medium duty vehicles 

and engines to be equipped with second generation OBD systems. The Board has modified the OBD II 

regulation in regular updates since initial adoption to address manufacturers' implementation concerns 

and, where needed, to strengthen specific monitoring requirements. Most recently, the Board amended 

the regulation in 2021 to require manufacturers to implement Unified Diagnostic Services (UDS) for OBD 

communications, which will provide more information related to emissions-related malfunctions that are 

detected by OBD systems, improve the usefulness of the generic scan tool to repair vehicles, and provide 

needed information on in-use monitoring performance. UDS implementation would be required for all 

2027 and subsequent model year light- and medium-duty vehicles and engines, as well as some heavy-

duty vehicles and engines. 

3. California Enhanced Smog Check Program 

The Bureau of Automotive Repair (BAR) is the State agency charged with administration and 

implementation of the Smog Check Program. The Smog Check Program is designed to reduce air pollution 

from California registered vehicles by requiring periodic inspections for emission-control system 

problems, and by requiring repairs for any problems found. In 1998, the Enhanced Smog Check program 

began in which Smog Check stations relied on the BAR-97 Emissions Inspection System (EIS) to test 

tailpipe emissions with either a Two-Speed Idle (TSI) or Acceleration Simulation Mode (ASM) test 

depending on where the vehicle was registered. For instance, vehicles registered in urbanized areas 

received an ASM test, while vehicles in rural areas received a TSI test. 

In 2009, the following requirements were added in to improve and enhance the Smog Check Program, 

making it more inclusive of motor vehicles and effective on smog reductions: 

• Low pressure evaporative test; 

• More stringent pass/fail cutpoints; 

• Visible smoke test; and 

• Inspection of light- and medium-duty diesel vehicles. 

The next major change in the Program was due to AB 2289, adopted in October 2010, a new law 

restructuring California’s Smog Check Program, streamlining and strengthening inspections, increasing 

penalties for misconduct, and reducing costs to motorists. This new law, supported by CARB and BAR, 

promised faster and less expensive Smog Check inspections by talking advantage of the second 

generation of OBD software installed on all vehicles. The new law also directs vehicles without this 

equipment to high-performing stations, helping to ensure that these cars comply with current emission 

standards. This program will reduce consumer costs by having stations take advantage of diagnostic 

software that monitors pollution-reduction components and tailpipe emissions. Beginning mid-2013, 

testing of passenger vehicles using OBD was required on all vehicles model years 2000 or newer. 

4. Reformulated Gasoline (CaRFG) 

Since 1992, CARB has been regulating the formulation of gasoline through the California Reformulated 

Gasoline program (CaRFG). The CaRFG program has been implemented in three phases and has resulted 

in California gasoline being the cleanest in the world. California’s cleaner-burning gasoline regulation is 
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one of the cornerstones of the State’s efforts to reduce air pollution and cancer risk. Reformulated 

gasoline is fuel that meets specifications and requirements established by CARB, which reduced motor 

vehicle toxics by about 40 percent and reactive organic gases by about 15 percent. The results from 

cleaning up fuel can have an immediate impact as soon as it is sold in the State. Vehicle manufacturers 

design low-emission emission vehicles to take full advantage of cleaner-burning gasoline properties. 

5. Incentive Programs 

There are many different incentive programs focusing on light-duty vehicles that produce extra emission 

reductions beyond traditional regulations. Incentive programs encourage both the early retirement of 

dirty, older cars and the purchase of newer, lower-emitting vehicle engines and technologies. Several 

State and local incentive funding pools have been used historically – and remain available – to fund the 

accelerated turnover of on-road heavy duty vehicles.  

The State, in partnership with the local air districts, has a well-established history of using incentive 

programs to advance technology development and deployment, and to achieve early emission 

reductions. Since 1998, CARB and California’s local air districts have been administering incentive funding 

to accelerate the deployment and turnover to cleaner vehicles, starting with the Moyer Program. In 

recognition of the key role that incentives play in complementing State and local air quality regulations 

to reduce emissions, the scope and scale of California’s air quality incentive programs has since greatly 

expanded. Each of CARB’s incentive programs has its own statutory requirements, goals, and categories 

of eligible projects that collectively provide for a diverse and complex incentives portfolio. CARB uses this 

portfolio approach to incentives to accelerate development and early commercial deployment of the 

cleanest mobile source technologies and to improve access to clean transportation.  

The Fiscal Year (FY) 2021-22 State Budget included an unprecedented level of investment in ZEVs, with 

$2.3 billion allocated for CARB over the next three years, specifically dedicated to incentive-based 

turnover of mobile source vehicles and equipment, as part of a $3.9 billion comprehensive, multi-agency 

package to accelerate progress toward the State’s zero-emission vehicle goals established under 

Executive Order N-79-20. With the Proposed 2022-23 State Budget, Governor Newsom is further 

reinforcing California’s commitment to transitioning away from combustion vehicles with a proposed 

additional $6.1 billion in ZEV investments over the next 5 years. 

a) Low Carbon Transportation Investments and Air Quality Improvement Program (Clean Transportation 

Incentives) 

California’s Low Carbon Transportation Investments and the Air Quality Improvement Program form 

CARB’s major incentive funding program, which works in concert with the State’s larger portfolio of clean 

transportation investments. Together, the Low Carbon Transportation Investments and Air Quality 

Improvement Program are known as the Clean Transportation Incentives program; they provide mobile 

source incentives to reduce greenhouse gas, criteria pollutant, and toxic air contaminant emissions 

through the deployment of advanced technology and clean transportation in the light-duty and heavy-

duty sectors.  

The Clean Transportation Incentives Program is part of California Climate Investments, and is designed 

to accelerate the transition to advanced technology low carbon freight and passenger transportation, 

with a priority on providing health and economic benefits to California’s most disadvantaged 
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communities, and with a focus on increasing deployment of zero-emission vehicles and equipment 

wherever possible. Low Carbon Transportation Investments are supported by California’s Cap-and-Trade 

auction proceeds. The Air Quality Improvement Program (AQIP) is a mobile source incentive program 

that focuses on reducing criteria pollutant and diesel particulate emissions with concurrent GHG 

reductions. AQIP is appropriated from the Air Quality Improvement Fund.  

Each year, the legislature appropriates funding to CARB for the Low Carbon Transportation Investments 

and Air Quality Improvement Programs, and allocations are used to fund multiple programs in the 

passenger vehicle, on-road heavy-duty, and off-road vehicle sectors, including: the Clean Vehicle Rebate 

Project (CVRP); Enhanced Fleet Modernization Program and Plus-Up Pilot Project (Clean Cars 4 All); and 

the Hybrid and Zero-Emission Truck and Bus Voucher Incentive Project (HVIP).  

i. Clean Vehicle Rebate Program (CVRP)   

As one of the programs funded through the Clean Transportation Incentives program, CVRP is a vehicle 

purchasing incentives program that provides consumer rebates to reduce the price for new ZEV 

purchases, and is designed to offer vehicle rebates on a first-come, first-serve basis for light-duty ZEVs, 

plug-in hybrid electric vehicles, and zero-emission motorcycles. In FY 2021-22, CVRP was allocated 

$525 million.  

ii. Clean Cars 4 All (CC4A) 

Clean Cars 4 All (formerly known as the Enhanced Fleet Modernization Program PlusUp Pilot Project) is 

another Clean Transportation Incentives program for passenger vehicles. Clean Cars 4 All provides 

incentives for lower-income consumers living in and near disadvantaged communities who scrap their 

old vehicles and purchase new or used hybrid, plug-in hybrid, or zero- emission vehicle replacement 

vehicles. The budget for FY 2021-22 included $75 million for the statewide expansion of CC4A. 

iii. Other Clean Transportation Equity Investments   

CARB also funds a suite of transportation equity pilot projects aimed at increasing access to clean 

transportation and mobility options for priority populations in disadvantaged and low-income 

communities, and for lower-income households. This includes clean vehicle ownership projects, clean 

mobility options, streamlining access to funding and financing opportunities, and increasing community 

outreach, education and exposure to clean technologies. Clean Transportation Equity pilot projects 

exemplify the importance of understanding the unique needs across communities and provide lessons 

for how we most directly address barriers to collectively achieve our equity, air quality, and climate goals. 

Major Clean Transportation Equity Investment programs include: Clean Mobility Options, Clean Mobility 

in Schools, Financing Assistance; and Sustainable Transportation Equity Project (STEP). Clean 

Transportation Equity Investment projects were allocated $150 million in the FY 2021-22 budget, which 

includes the $75 million for CC4A mentioned above. 

Financing Assistance provides eligible consumers buy-down and financing opportunities to purchase or 

lease a new or used clean vehicle, such as a conventional hybrid electric vehicle (HEV), plug-in hybrid 

(PHEV), or battery electric vehicle (BEV). Clean Mobility in Schools Projects are located within 

disadvantaged communities, and are intended to encourage and accelerate the deployment of new zero-

emission school buses, school fleet vehicles, passenger cars, lawn and garden equipment, and can 
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incorporate alternative modes of transportation like transit vouchers, active transportation elements, 

and bicycle share programs. In the light-duty sector, some of the Clean Mobility Options programs that 

CARB funds include the Clean Mobility Options Voucher Pilot Program (CMO). CMO provides voucher-

based funding for low-income, tribal, and disadvantaged communities to fund zero-emission shared and 

on-demand services such as carsharing, ridesharing, bike sharing, and innovative transit services. STEP is 

a new transportation equity pilot program that funds zero-emission carsharing, bike sharing, public 

transit and shared mobility subsidies, among other projects.  

b) Moyer Program 

The Carl Moyer Memorial Air Quality Standards Attainment Program (Moyer Program), funded by 

dedicated revenue from the DMV’s smog abatement fee and a fee on the purchase of new tires, provides 

approximately $60 million in grant funding annually through local air districts for cleaner than-required 

engines and equipment. Since 1998, approximately $1 billion has been allocated to date. In the light-duty 

sector, the Moyer Program encourages voluntarily retirement of older, more polluting passenger vehicles 

through a Voluntary Accelerated Vehicle Retirement Program (VAVR), which is a car scrappage or old 

vehicle buy-back program that encourages the accelerated removal of higher-polluting vehicles that have 

passed their biennial Smog Check Test inspection, to be replaced with newer, cleaner vehicles or 

alternative transportation options.  

c) Consumer Assistance Program  

California’s voluntary vehicle retirement program, the Consumer Assistance Program (CAP), is 

administered by BAR and provides low income consumers repair assistance including up to $1,200 in 

emissions-related repairs if their vehicle fails its biennial Smog Check Test inspection, and/or up to $1,500 

per vehicle for retiring operational vehicles at BAR-contracted dismantler sites. 

B. Medium- and Heavy-Duty On-Road Trucks 

Due to the benefits of CARB’s longstanding heavy-duty mobile source program, heavy-duty on-road 

vehicle emissions in the South Coast Air Basin have been reduced significantly since 1990 and will 

continue to decrease through 2037. From today, medium- and heavy-duty NOx emissions are projected 

to decrease by over 79 percent in 2037. Key programs contributing to those reductions include new 

heavy-duty engine standards, cleaner diesel fuel requirements, California’s Truck and Bus Regulation and 

incentive programs. 

1. Heavy-Duty Engine Standards 

Since 1990, heavy-duty engine NOx emission standards have become dramatically more stringent, 

dropping from 6 grams per brake horsepower-hour (g/bhp-hr) in 1990 down to the current 0.2 g/bhp-hr 

standard, which took effect in 2010. In addition to mandatory NOx standards, there have been several 

generations of optional lower NOx standards put in place over the past 15 years. Most recently in 2015, 

engine manufacturers were allowed to certify to three optional NOx emission standards of 0.1g/bhphr, 

0.05 g/bhp-hr, and 0.02 g/bhp-hr (i.e., 50 percent, 75 percent, and 90 percent lower than the current 

mandatory standard of 0.2 g/bhp-hr). The optional standards allow local air districts and CARB to 

preferentially provide incentive funding to buyers of cleaner trucks, and to encourage the development 

of cleaner engines. 
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2. Optional Low-NOx Standards for Heavy-Duty Diesel Engines  

In 2013, California established optional low-NOx standards for heavy-duty diesel engines (Optional 

Reduced Emissions Standards for Heavy-Duty Engines regulation), with the most aggressive standard 

being 0.02 g/bhp-hr, 90 percent below the federally required standard. The optional low-NOx standards 

were developed to pave the way for more stringent mandatory standards by encouraging manufacturers 

to develop and certify low-NOx engines, and incentivizing potential customers to purchase these low-

NOx engines. By 2019, a total of fifteen engines families, some using natural gas and others using 

liquefied petroleum gas, had been certified to the optional low-NOx standards. 

3. Heavy-Duty Engine and Vehicle Omnibus Regulation 

In 2021, CARB comprehensively overhauled how NOx emissions from new heavy-duty engines are 

regulated in California through the adoption of the Heavy-Duty Engine and Vehicle Omnibus Regulation 

which reduces NOx emissions from the engines in medium- and heavy-duty vehicle classes. The Omnibus 

Regulation includes NOx certification emission standards and in-use standards that significantly reduce 

tailpipe NOx emissions during most vehicle operating modes such as high-speed steady-state, transient, 

low load urban driving, and idling modes of operation. Additionally, revisions to the emissions warranty, 

useful life, emissions warranty and reporting information and corrective action procedures, and 

durability demonstration procedures provide additional emission benefits by encouraging more timely 

repairs to emission-related malfunctions and encouraging manufacturers to produce more durable 

emission control components, thereby reducing the rate at which engine emission controls fail and 

emissions increase. 

4. Cleaner In-Use Heavy-Duty Trucks (Truck and Bus Regulation) 

California’s Truck and Bus Regulation or In-Use Heavy-Duty Truck Rule was first adopted in December 

2008. This rule represents a multi-year effort to turn over the legacy fleet of heavy-duty on-road engines 

and replace them with the cleanest technology available. In December 2010, CARB revised specific 

provisions of the In-Use Heavy-duty Truck Rule, in recognition of the deep economic effects of the 

recession on businesses and the corresponding decline in emissions. 

Starting in 2012, the Truck and Bus Regulation phases in requirements applicable to an increasingly larger 

percentage of California’s truck and bus fleet over time, so that by 2023 nearly all older vehicles will be 

upgraded to have exhaust emissions meeting 2010 model year engine emissions levels. The regulation 

applies to nearly all diesel fueled trucks and buses with a gross vehicle weight rating (GVWR) greater than 

14,000 pounds that are privately or federally owned, including on-road and off-road agricultural yard 

goat trucks, and privately and publicly owned school buses. Moreover, the regulation applies to any 

person, business, school district, or federal government agency that owns, operates, leases or rents 

affected vehicles. The regulation also establishes requirements for any in-State or out-of-state motor 

carrier, California-based broker, or any California resident who directs or dispatches vehicles subject to 

the regulation. Finally, California sellers of a vehicle subject to the regulation would have to disclose the 

regulation’s potential applicability to buyers of the vehicles. Approximately 170,000 businesses in nearly 

all industry sectors in California, and almost a million vehicles that operate on California roads each year 

are affected. Some common industry sectors that operate vehicles subject to the regulation include: for-
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hire transportation, construction, manufacturing, retail and wholesale trade, vehicle leasing and rental, 

bus lines, and agriculture. 

In 2017, California passed legislation ensuring compliance with the Truck and Bus Regulation through the 

California Department of Motor Vehicles (DMV) vehicle registration program. Starting January 1, 2020, 

DMV verifies compliance to ensure that vehicles subject to the Truck and Bus Regulation meet the 

requirements prior to obtaining DMV vehicle registration. The law requires the DMV to deny registration 

for any vehicle that is non-compliant or has not reported to CARB as compliant or exempt from the Truck 

and Bus Regulation.  

CARB compliance assistance and outreach activities that are key in support of the Truck and Bus 

Regulation include: 

• The Truck Regulations Upload and Compliance Reporting System (TRUCRS), an online reporting 
tool developed and maintained by CARB staff;  

• The Truck and Bus regulation’s fleet calculator, a tool designed to assist fleet owners in 
evaluating various compliance strategies; 

• Targeted training sessions all over the State; and 

• Out-of-state training sessions conducted by a contractor. 

 
CARB staff also develops regulatory assistance tools, conducts and coordinates compliance assistance 

and outreach activities, administers incentive programs, and actively enforces the entire suite of 

regulations. Accordingly, CARB’s approach to ensuring compliance is based on a comprehensive outreach 

and education effort. 

5. Heavy-Duty Inspection and Maintenance Regulation 

To ensure heavy-duty trucks remain clean in-use, CARB adopted in 2021 the HeavyDuty Inspection and 

Maintenance Regulation, which requires periodic demonstrations that vehicles' emissions control 

systems are properly functioning in order to legally operate within the State. This regulation is designed 

to achieve criteria emissions reductions by ensuring that malfunctioning emissions control systems are 

repaired in a timely fashion. 

6. Heavy-Duty On-Board Diagnostics (HD OBD) 

OBD systems serve an important role in helping to ensure that engines and vehicles maintain low 

emissions throughout their full life. OBD systems monitor virtually all emission controls on gasoline and 

diesel engines, including catalysts, particulate matter (PM) filters, exhaust gas recirculation systems, 

oxygen sensors, evaporative systems, fuel systems, and electronic powertrain components as well as 

other components and systems that can affect emissions when malfunctioning. The systems also provide 

specific diagnostic information in a standardized format through a standardized serial data link on-board 

the vehicles. The use and operation of OBD systems ensure reductions of in-use motor vehicle and motor 

vehicle engine emissions through improvements in emission system durability and performance.  

The Board originally adopted comprehensive Heavy-Duty OBD regulations in 2005 for model year 2010 

and subsequent heavy-duty engines and vehicles, referred to as HD OBD. In 2009, the Board CARB 

updated the HD OBD regulation, adopted specific enforcement requirements, and aligned the HD OBD 
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with OBD requirements for medium-duty vehicles. In 2021, the Board CARB again amended the HD OBD 

regulation; the 2021 amendments require manufacturers to implement Unified Diagnostic Services for 

OBD communications, which will provide more information related to emissions-related malfunctions 

that are detected by OBD systems, improve the usefulness of the generic scan tool to repair vehicles, and 

provide needed information on in-use monitoring performance.  

7. Clean Diesel Fuel 

Since 1993, CARB has required that diesel fuel have a limit on the aromatic hydrocarbon content and 

sulfur content of the fuel. Diesel powered vehicles account for a disproportionate amount of diesel 

particulate matter, which is considered a toxic air contaminant in California. In 2006, CARB required a 

low-sulfur diesel fuel to be used not only by on-road diesel vehicles but also for off-road engines. The 

diesel fuel regulation allows alternative diesel formulations as long as emission reductions are equivalent 

to the CARB formulation. 

8. Advanced Clean Truck Regulation (ACT) 

In June 2020, CARB adopted the Advanced Clean Trucks regulation, a first of its kind regulation requiring 

medium- and heavy-duty manufacturers to produce ZEVs as an increasing portion of their sales beginning 

in 2024. The Advanced Clean Trucks regulation is a manufacturers ZEV sales requirement and a one-time 

reporting requirement for large entities and fleets. This regulation is expected to result in roughly 

100,000 heavy-duty ZEVs operating on California’s roads by 2030 and nearly 300,000 heavy-duty ZEVs by 

2035. With the adoption of the Advanced Clean Trucks regulation, CARB Resolution 20-19 directs staff to 

return to the Board with a zero- emission fleet rule and sets the following targets for transitioning 

California’s heavy-duty vehicle sectors to ZEVs:  

• 100 percent zero-emission drayage, last mile delivery, and government fleets by 2035;  

• 100 percent zero-emission refuse trucks and local buses by 2040;  

• 100 percent zero-emission-capable vehicles in utility fleets by 2040; and  

• 100 percent zero-emission everywhere else, where feasible, by 2045. 

As mentioned earlier, the Governor signed Executive Order N-79-20 in September 2020, which directs 

CARB to adopt regulations to transition the State’s transportation fleet to ZEVs. This includes 

transitioning the State’s drayage fleet to ZEVs by 2035 and transitioning the State’s truck and bus fleet 

to ZEVs by 2045 where feasible.  

9. Innovative Clean Transit (ICT) and Zero-Emission Airport Shuttle Regulation 

To achieve the needed emission reductions from heavy-duty applications, CARB is driving the use of zero-

emission heavy-duty vehicles in strategic applications, including urban transit buses and airport ground 

transportation. The Innovative Clean Transit regulation was the first of these programs. It was adopted 

in December 2018 and requires all public transit agencies to gradually transition to a 100 percent zero-

emission bus fleet and encourages them to provide innovative first- and last-mile connectivity and 

improved mobility for transit riders. Beginning in 2029, 100 percent of new purchases by transit agencies 

must be Zero-emission Buses, with a goal for full transition by 2040. It applies to all transit agencies that 

own, operate, or lease buses in California with a GVWR greater than 14,000 lbs. It includes standard, 

articulated, over-the-road, double‑decker, and cutaway buses. 

https://ww2.arb.ca.gov/our-work/programs/innovative-clean-transit
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The Zero-emission Airport Shuttle Regulation, adopted in June 2019, requires airport shuttle operators 

in California to transition to 100 percent ZEV technologies. Airport shuttle operators must begin adding 

zero-emission shuttles to their fleets in 2027, and complete the transition to ZEVs by the end of 2035. 

The regulation applies to airport shuttle operators who own, operate, or lease vehicles at any of the 13 

California airports regulated under this rule. 

10. Incentive Programs 

There are many different incentive programs focusing on heavy-duty vehicles that accelerate turnover 

to cleaner technologies, and thereby produce extra emission reductions beyond traditional regulations. 

Several State and local incentive funding pools have been used historically – and remain available – to 

fund the accelerated turnover of on-road heavy-duty vehicles.  

a) Low Carbon Transportation Investments and Air Quality Improvement Program (Clean Transportation 

Incentives) 

In addition to funding passenger vehicle incentive programs, the Low Carbon Transportation Investments 

and the Air Quality Improvement Program (Clean Transportation Incentives) also provides incentive 

funding for heavy-duty vehicles. This program funds projects to accelerate fleet and engine turnover to 

cleaner existing technologies through the Hybrid and Zero-emission Truck and Bus Voucher Incentive 

Project (HVIP) and Truck Loan Assistance program, as well as funding demonstration and pilot projects. 

Beyond the vehicle purchasing incentives programs (CVRP and Clean Cars 4 All) and Clean Transportation 

Equity Investments, an additional $873 million was allocated in the FY 2020-2021 budget for on-road 

heavy-duty trucks and off-road equipment. CARB provides these incentive funds following the principles 

of the portfolio approach, meaning that funding is provided across multiple sectors and applications – as 

well as across multiple technologies to support both the technologies that are providing emission 

reductions today, as well as those that are needed to meet future goals as the technology matures. This 

includes funding for demonstration and pilot projects, vouchers for advanced clean technologies, and 

financing and support for small fleets transitioning to cleaner technologies. Additionally, this year funding 

was set aside specifically for drayage trucks, transit buses, and school buses, all of which are primed to 

rapidly transition to zero-emission. 

i. Hybrid and Zero-Emission Truck and Bus Voucher Incentive Project (HVIP) 

CARB’s Hybrid and Zero-emission Truck and Bus Voucher Incentive Project (HVIP) serves as the 

cornerstone program in CARB’s advanced technology heavy-duty incentive portfolio. HVIP has provided 

funding since 2010 to support the long-term transition to cleaner combustion and zero-emission vehicles 

in the heavy-duty market. The program helps offset the higher costs of clean vehicles, and additional 

incentives are available for providing disadvantaged community benefits. HVIP responds to a key market 

challenge by making clean vehicles more affordable for fleets through point-of-purchase price 

reductions. With an HVIP voucher, technology-leading vehicles can be as affordable as their traditional 

fossil-fueled counterparts, enabling fleets of all sizes to deploy advanced technologies that are cleaner 

and quieter. HVIP is the earliest model in the United States to demonstrate the function, flexibility, and 

effectiveness of first-come first-served incentives that reduce the incremental cost of commercial 

vehicles. HVIP is fleet-focused, providing a streamlined and user-friendly option to encourage purchases 

and leases of advanced clean trucks and buses throughout California. Approved dealers are a key part of 
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HVIP success and are trained to facilitate the application process. Vocations include freight and drayage 

trucks, delivery vans, utility vehicles, transit, school, and shuttle buses, refuse trucks, and more. In FY 

2021-22, the Legislature allocated $569.5 million for HVIP. 

ii. Truck Loan Assistance Program 

CARB’s Truck Loan Assistance Program was created through a one-time appropriation of approximately 

$35 million in the 2008 State Budget to implement a heavy-duty loan program that assists on-road fleets 

affected by the Truck and Bus Regulation and the Heavy-Duty Tractor-Trailer Greenhouse Gas Regulation. 

CARB has continued to operate this program with subsequently appropriated AQIP funds of around 

$28 million annually to provide financing opportunities to small business - truckers who don’t meet 

conventional lending criteria and are unable to qualify for traditional financing for cleaner trucks. As of 

February 2022, about $187 million in Truck Loan Assistance Program funding has been provided to small 

business truckers for the purchase of approximately 36,000 cleaner trucks, exhaust retrofits, and trailers. 

In FY 2021-22, $28.6 million was allocated for the Truck Loan Assistance Program. 

iii. Demonstration and Pilot projects  

In addition to funding HVIP and the Truck Loan Assistance Program, the Clean Transportation Incentives 

program is the only program in CARB’s portfolio, and one of the only programs in the State, that funds 

demonstration and pilot projects to support early market deployment of nascent zero-emission 

technologies. The purpose of the Advanced Technology Demonstration and Pilot Projects is to help 

accelerate the next generation of advanced technology vehicles, equipment, or emission controls, which 

are not yet commercialized. As such, it provides a testing ground for innovative projects focused on 

improving access to clean transportation for priority communities. In FY 2021-22, $80 million was 

allocated for heavy-duty advanced technology demonstration and pilot projects, which are intended to 

help bring to market-readiness zero-emission (ZE) heavy-duty technologies that are poised to deploy 

commercially in the near future in both on- and off-road applications. This includes zero-emission 

long-haul trucks, strategic truck range extenders, and ZE applications along freight facilities/corridors.  

In heavy-duty applications, the goods movement sector is a focus for incentive funding, with CARB 

funding multiple demonstration and pilot programs to drive zero-emission technologies in last mile 

delivery trucks, drayage trucks, and heavy-duty trucks and tractors. The USPS Zero-Emission Delivery 

Truck Pilot Commercial Deployment Project is deploying battery electric last-mile delivery trucks in the 

USPS fleet, together with the associated charging infrastructure. The project will demonstrate the 

practicality and economic viability of the widespread adoption of a variety of ZE medium- and heavy-duty 

vehicle technologies in delivery applications. The Battery Electric Drayage Truck Demonstration project 

is a $40 million Statewide demonstration of forty-four zero-emission battery electric and plug-in hybrid 

drayage trucks that, since 2018, have been in operation serving major California ports in five air districts 

(South Coast, Bay Area, San Joaquin Valley, Sacramento, and San Diego). Battery electric drayage trucks 

are used to transport cargo to or from California’s ports and intermodal rail yards. Installation of charging 

infrastructure that enables safe charging of the trucks for statewide demonstration is also included as 

part of this project. To accelerate the deployment of zero-emission technologies in heavier freight 

applications, the $44.8 million Volvo Low Impact Green Heavy Transportation Solutions project is funding 

Class 8 heavy-duty battery electric trucks equipped with battery electric tractors to facilitate creation of 
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a zero-emission goods movement system from the Ports of Long Beach and Los Angeles to four freight 

handling facilities in disadvantaged communities.  

Clean transportation incentives have also funded demonstration and pilot projects for ZE urban transit 

buses. The $22.3 million Fuel Cell Electric Bus Commercialization Consortium in the Bay Area and 

Southern California is funding battery and fuel cell urban transit buses, which will better serve 

communities’ transit needs, substantially reduce greenhouse gas emissions, eliminate criteria pollutants, 

and provide economic benefits.  

iv. Clean Transportation Equity Investments  

As mentioned earlier, Clean Mobility in Schools Projects are also encouraging and accelerating the 

deployment of new zero-emission heavy-duty engines and vehicles, including battery electric school 

buses and clean school fleet vehicles.  

b) Moyer Program 

In addition to funding passenger vehicle incentive programs, the Moyer Program provides monetary 

grants to private companies and public agencies to clean up their heavy-duty engines beyond that 

required by law through retrofitting, repowering or replacing their engines with newer and cleaner ones. 

These grants are issued locally by air districts. Projects that reduce emissions from heavy-duty on-road 

engines qualify, including heavy-duty trucks, drayage trucks, emergency vehicles, public agency and 

utility vehicles, school buses, solid waste collection vehicles, and transit fleet vehicles. 

As the regulatory, technological and incentives landscape has changed significantly since the creation of 

the Moyer Program and to address evolving needs, the Legislature has periodically modified the program 

to better serve California. Most recently, Senate Bill (SB) 513 (Beall, 2015) has provided new 

opportunities for the Moyer Program to contribute significant emission reductions alongside 

implemented regulations, advance zero and near-zero technologies, and combine program funds with 

those of other incentive programs. 

In the FY 2021-22 budget, the Legislature appropriated an additional $45 million in Moyer Program 

funding to support the replacement of diesel trucks with ultra-low NOx trucks certified to meet the 0.02 

g/bhp-hr NOx standard or lower. Currently, only the South Coast Air Quality Management District and 

the San Joaquin Valley Air Pollution Control District would be eligible for these funds. In November 2021, 

the Board approved increases to the Moyer Program cost-effectiveness limits and funding caps for 

optional advanced technology and zero-emission replacement projects for on-road heavy-duty trucks. 

Increasing the cost-effectiveness thresholds is designed to increase funding opportunities, and ensures 

that the Moyer Program continues to focus on developing the most advanced zero-emission and low 

emission technologies, consistent with encouraging further emissions reductions. These changes 

included increasing the threshold for on-road zero-emission vehicles, which includes zero-emission 

school buses, from $100,000 to $500,000 per unit. 

The Moyer Program also funds CARB’s On-Road Heavy-Duty Voucher Incentive Program (VIP), which 

provides funding opportunities for small fleet owners with 10 or fewer vehicles to quickly replace their 

older heavy-duty diesel or alternative fuel vehicles. Under this program, fleet owners may be eligible for 

funding of up to $410,000 for replacing their existing vehicle(s) to be scrapped and replaced by new 

trucks (zero-emission or certified to the optional 0.02 g/bhp-hr NOx standard), or up to $50,000 for 
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replacing their existing fleet with used vehicles with 2013 model year or later engines. Air districts have 

the discretion to set certain local eligibility requirements based upon local priorities.  

c) Goods Movement Emission Reduction Program (Prop 1B) 

The Prop 1B Program was created to reduce exposure for populations living near freight corridors and 

facilities that were being adversely impacted by emissions from goods movement. This program provided 

incentives to owners of equipment used in freight movement to upgrade to cleaner technologies sooner 

than required by law or regulation. Voters approved $1 billion in total funding for the air quality element 

of the Prop 1B Program to complement $2 billion in freight infrastructure funding under the same ballot 

initiative.  

Beginning in 2008, the Goods Movement Emission Reduction Program funded by Prop 1B has funded 

cleaner trucks for the region’s transportation corridors; the final increment of funds implemented 

projects through 2020. The $1 billion program was a partnership between CARB and local agencies, air 

districts, and seaports to quickly reduce air pollution emissions and health risk from freight movement 

along California's trade corridors. While all Prop 1B Program funds have been awarded to the local air 

districts for implementation, the program framework exists to serve as a mechanism to award clean truck 

funds through newer funding programs. 

d) Volkswagen (VW) Mitigation Trust 

In 2015, after a CARB-led investigation, in concert with the United States Environmental Protection 

Agency (U.S. EPA), VW admitted to deliberately installing emission defeat devices on nearly 600,000 VW, 

Audi, and Porsche diesel vehicles sold in the United States, approximately 85,000 of which were sold in 

California. The VW California settlement agreement includes both a Mitigation Trust to mitigate the 

excess NOx emissions caused by the company’s use of illegal defeat devices in their vehicles, as well as a 

ZEV Investment Commitment to help grow the State’s expanding ZEV program. The Mitigation Trust 

includes approximately $423 million for California to be used as specified in the settlement agreement. 

Per the Beneficiary Mitigation Plan approved by CARB in 2018, this funding will be used to replace older 

heavy-duty trucks, buses, and freight vehicles and equipment with cleaner models, with a focus on zero-

emission technologies where available and cleaner combustion everywhere else, as well as to fund light-

duty ZEV infrastructure. In addition, there have been mitigation funds established as the result of other 

settlements from which funding is used to support clean technologies. 

e) Community Air Protection Incentives (AB 617 | Community Air Protection Program) 

Since the 2016 State SIP Strategy elucidated the need for additional legislative assistance in funding 

turnover programs to accelerate the deployment and adoption of cleaner technologies, the Legislature 

has since 2017 established a number of new incentive programs that are implemented through CARB 

through various budget bills. The State Legislature has provided substantial funding to achieve early 

emissions reductions in the communities most impacted by air pollution. In its 2018 funding allocation, 

the Legislature expanded the possible uses of AB 617 funds to include Moyer and Proposition 1B eligible 

projects with a priority on zero-emission projects, zero-emission charging infrastructure, stationary 

source projects, and additional projects consistent with the CERPs.  

CARB and air districts partner to run the programs, with CARB developing guidelines and the districts 

administering funds for their regions. In most cases throughout the State, selected communities have 
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identified mobile source emissions as a target for reductions. It is likely that a significant portion of the 

AB 617-allocated funding will incentivize the accelerated turnover to cleaner vehicles and equipment in 

and around low-income and disadvantaged communities. 

C. Off-Road Sources 

Off-road sources encompass equipment powered by an engine that does not operate on the road. 

Sources vary from ships to lawn and garden equipment and for example, include sources like 

locomotives, aircraft, tractors, harbor craft, off-road recreational vehicles, construction equipment, 

forklifts, and cargo handling equipment.  

Figure VI-B-A2 illustrates the comprehensive suite of emission control measures applicable to the broad 

variety of engines and vehicle that fall under the Off-Road category. As a result of these emission control 

efforts, off-road emissions in the South Coast Air Basin have been reduced significantly since 1990 and 

will continue to decrease through 2037. From today, off-road NOx emissions are reduced by over 25 

percent by 2037. Key programs in this sector include the Off-Road Engine Standards, Locomotive Engine 

Standards, Clean Diesel Fuel, Cleaner In-Use Off-Road Regulation and In-Use Large Spark Ignition (LSI) 

Fleet Regulation. 

 

 

 

FIGURE VI-B-A2 

OFF-ROAD VEHICLE AND EQUIPMENT CONTROL PROGRAMS 

1. Off-Road Engine Standards 

The Clean Air Act preempts states, including California, from adopting requirements for new off-road 

engines less than 175 HP used in farm or construction equipment. California may adopt emission 

standards for in-use off-road engines pursuant to Section 209(e)(2), but must receive authorization from 

U.S. EPA before it may enforce the adopted standards. 
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CARB first approved regulations to control exhaust emissions from small off-road engines (SORE) such as 

lawn and garden equipment in December 1990 with amendments in 1998, 2003, 2010, 2011, 2016, and 

2021. The 1990 – 2016 regulations were implemented through three tiers of progressively more stringent 

exhaust emission standards that were phased in between 1995 and 2008. The most recent suite of 

amendments (December 2021) requires most newly manufactured SORE engines be zero emission 

starting in 2024.  

Manufacturers of forklift engines are subject to new engine standards for both diesel and Large Spark 

Ignition (LSI) engines. Off-road diesel engines were first subject to engine standards and durability 

requirements in 1996 while the most recent Tier 4 Final emission standards were phased in starting in 

2013. Tier 4 emission standards are based on the use of advanced after-treatment technologies such as 

diesel particulate filters and selective catalytic reduction. LSI engines have been subject to new engine 

standards that include both criteria pollutant and durability requirements since 2001 with the cleanest 

requirements phased-in starting in 2010. 

To control emissions from Transport Refrigeration Units (TRUs), CARB adopted in 2004 the Airborne Toxic 

Control Measure (ATCM) for In-Use Diesel-Fueled TRUs, TRU Generator Sets, and Facilities where TRUs 

Operate, which set increasingly stringent engine standards to reduce diesel particulate matter emissions 

from TRUs and TRU generator sets. The ATCM for TRUs was subsequently amended in 2010 and 2011, 

and most recently in February 2022, as the first phase of CARB’s current push to develop new 

requirements to transition diesel-powered TRUs to zero-emission technology in two phases. The 

February 2022 adoption, Part 1 amendments to the existing TRU Airborne Toxic Control Measure 

(ATCM), requires the transition of diesel-powered truck TRUs to zero-emission. CARB plans to develop a 

subsequent Part 2 regulation to require zero-emission trailer TRUs, domestic shipping container TRUs, 

railcar TRUs, and TRU generator sets, for future Board consideration. 

2. Cleaner In-Use Off-Road Equipment (Off-Road Regulation) 

The Off-Road Regulation was first approved in 2007 and subsequently amended in 2010 in light of the 

impacts of the economic recession. Equipment affected by this regulation are used in construction, 

manufacturing, the rental industry, road maintenance, airport ground support and landscaping. In 

December 2011, the Off-Road Regulation was modified to include on-road trucks with two diesel engines. 

The Off-Road Regulation will significantly reduce emissions of diesel PM and NOx from the over 150,000 

in-use off-road diesel vehicles that operate in California. The Regulation affects dozens of vehicle types 

used in thousands of fleets by requiring owners to modernize their fleets by replacing older engines or 

vehicles with newer, cleaner models, retiring older vehicles or using them less often, or by applying 

retrofit exhaust controls.  

The Off-Road Regulation imposes idling limits on off-road diesel vehicles, requires a written idling policy, 

and requires a disclosure when selling vehicles. The Regulation also requires that all vehicles be reported 

to CARB and labeled, restricts the addition of older vehicles into fleets, and requires fleets to reduce their 

emissions by retiring, replacing, or repowering older engines, or installing verified exhaust retrofits. The 

requirements and compliance dates of the Off-Road Regulation vary by fleet size. 

Fleets are subject to increasingly stringent restrictions on adding older vehicles. The regulation also sets 

performance requirements. While the regulation has many specific provisions, in general by each 
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compliance deadline, a fleet must demonstrate that it has either met the fleet average target for that 

year, or has completed the Best Available Control Technology requirements. The performance 

requirements of the Off-Road Regulation were phased in from January 1, 2014 through January 1, 2019. 

Compliance assistance and outreach activities in support of the Off-Road Regulation include: 

• The Diesel Off-road On-line Reporting System, an online reporting tool developed and 
maintained by CARB staff; 

• The Diesel Hotline (866-6DIESEL), which provides the regulated public with questions about the 
regulations and access to CARB staff. Staff is able to respond to questions in English, Spanish 
and Punjabi; and 

• The Off-road Listserv, providing equipment owners and dealerships with timely announcement 

of regulatory changes, regulatory assistance documents, and reminders for deadlines. 

 

3. Clean Diesel Fuel 

Since 1993, CARB has required that diesel fuel have a limit on the aromatic hydrocarbon content and 

sulfur content of the fuel. Diesel powered vehicles account for a disproportionate amount of the diesel 

particulate matter which is considered a toxic air contaminant by the State of California. In 2006, CARB 

required a low-sulfur diesel fuel to be used not only by on-road diesel vehicles but also for off-road 

engines. The diesel fuel regulation allows alternative diesel formulations as long as emission reductions 

are equivalent to the CARB formulation. 

4. Locomotive Engine Standards 

The Clean Air Act and the U.S. EPA national locomotive regulations expressly preempt states and local 

governments from adopting or enforcing “any standard or other requirement relating to the control of 

emissions from new locomotives and new engines used in locomotives” (U.S. EPA interpreted new 

engines in locomotives to mean remanufactured engines, as well). U.S. EPA has approved two sets of 

national locomotive emission regulations (1998 and 2008). In 1998, U.S. EPA approved the initial set of 

national locomotive emission regulations. These regulations primarily emphasized NOx reductions 

through Tier 0, 1, and 2 emission standards. Tier 2 NOx emission standards reduced older uncontrolled 

locomotive NOx emissions by up to 60 percent, from 13.2 to 5.5 g/bhphr. 

In 2008, U.S. EPA approved a second set of national locomotive regulations. Older locomotives upon 

remanufacture are required to meet more stringent particulate matter (PM) emission standards which 

are about 50 percent cleaner than Tier 0-2 PM emission standards. U.S. EPA refers to the PM locomotive 

remanufacture emission standards as Tier 0+, Tier 1+, and Tier 2+. The new Tier 3 PM emission standard 

(0.1 g/bhp-hr), for model years 2012-2014, is the same as the Tier 2+ remanufacture PM emission 

standard. The 2008 regulations also included new Tier 4 (2015 and later model years) locomotive NOx 

and PM emission standards. The U.S. EPA Tier 4 NOx and PM emission standards further reduced 

emissions by approximately 95 percent from uncontrolled levels. 

In April 2017, CARB petitioned U.S. EPA for rulemaking, seeking the amendment of emission standards 

for newly built locomotives and locomotive engines and lower emission standards for remanufactured 

locomotives and locomotive engines. The petition asks U.S. EPA to update its standards to take effect for 
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remanufactured locomotives in 2023 and for newly built locomotives in 2025. The new emission 

standards would provide critical criteria pollutant reductions, particularly in the disadvantaged 

communities that surround railyards. U.S. EPA has not yet responded to this petition. 

5. Marine Sources and Ocean-Going Vessels (OGVs)  

To reduce emissions from Ocean Going Vessels (OGV), CARB has adopted the Ocean-Going Vessel Fuel 

Regulation, “Fuel Sulfur and Other Operational Requirements for Ocean-Going Vessels within California 

Waters and 24 Nautical Miles of the California Baseline” (2008) and the OceanGoing Vessels At- Berth 

Regulation (2007).  

The AtBerth- Regulation requires container ships, passenger ships, and refrigerated-cargo ships at six 

California ports to meet compliance requirements for auxiliary engines while they are docked, including 

emission or power reduction requirements. Reduced vessel speeds also provide emission reduction 

benefits, and programs are operated by local air districts along the California coast to incentivize lower 

speeds. CARB staff received comments during the public process about including a statewide vessel 

speed reduction program. In the 2022 State SIP Strategy, the CARB measure for ‘Future Emissions 

Reductions from Ocean-Going Vessels’ considers options available under CARB authority to achieve 

further emissions reductions, including developing a statewide vessel speed reduction program.  

In 2007, CARB adopted the Commercial Harbor Craft Regulation (CHC Regulation), which reduces toxic 

and criteria emissions. Commercial harbor craft include any private, commercial, government, or military 

marine vessels including, but not limited to ferries, excursion vessels, tugboats (including ocean-going 

tugboats), barges, and commercial and commercial passenger fishing boats. This regulation was 

subsequently amended in 2010, and again in March 2022, to establish expanded and more stringent in-

use requirements to cover more vessel categories and mandate accelerated deployment of zero-

emission and advanced technologies in vessel categories where technology feasibility has been 

demonstrated. 

To control emissions from personal watercraft, CARB staff is also exploring development of Spark-Ignition 

Marine Engine Standards, as described in the 2022 State SIP Strategy. For this measure, CARB would 

develop and propose catalyst based standards for outboard and personal watercraft engines greater 

than or equal to 40 kW in power that will gradually reduce emission standards to approximately 70 

percent below current levels, and consider actions that would require a percentage of outboard and 

personal watercraft vessels to be propelled by zero-emission technologies for certain applications.  

6. Large Spark-Ignition (LSI) Engines and Forklifts  

Forklift fleets are subject to in-use fleet requirements either under the LSI fleet regulation, if fueled by 

gasoline or propane, or under the off-road diesel fleet regulation, if fueled by diesel. Both regulations 

require fleets to retire, repower, or replace higher-emitting equipment in order to maintain fleet average 

standards.  

Large spark-ignition engines, which are defined as spark-ignition (i.e., Otto-cycle) engines greater than 

25 horsepower, are used in a variety of equipment, including, but not limited to, forklifts, airport ground 

support equipment (GSE), sweeper/scrubbers, industrial tow tractors, generator sets, and irrigation 

pumps. LSI equipment is found in approximately 2,000 fleets throughout the state operating at 
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warehouses and distribution centers, seaports, airports, railyards, manufacturing plants, and many other 

commercial and industrial facilities.  

CARB first adopted emission standards for off-road LSI engines in 1998. The original LSI regulation 

required engine manufacturers to certify new LSI engines to a 3.0 gram per brake horsepower-hour 

(g/bhp-hr) standard that, by 2004, represented a 75 percent reduction in emissions compared with 

uncontrolled LSI. Building on this success, in 2002, U.S. EPA subsequently harmonized the national 

standard with California’s standard, starting with the 2004 model year and adopted a more stringent 2.0 

g/bhp-hr standard for 2007 and subsequent model year engines. The federal program demonstrated that 

additional reductions from new engines were technically feasible and cost-effective. In the 2003 State 

Implementation Plan for Ozone (2003 SIP), California committed to two additional LSI measures—one 

for the development of more stringent new engine standards and another for the development of in-use 

fleet requirements.  

CARB adopted these two LSI measures in a 2006 rulemaking, which harmonized California’s standard 

with U.S. EPA’s 2.0 g/bhp-hr standard starting with the 2007 model year, set forth a more stringent 0.6 

g/bhp-hr California standard starting with the 2010 model year, and established in-use LSI fleet 

requirements. The 0.6 g/bhp-hr standard represents a 95 percent emission reduction versus 

uncontrolled LSI engines and is still in effect today. 

The in-use element of the 2006 rulemaking, adopted as the Large Spark-Ignition Engine Fleet 

Requirements Regulation (LSI Fleet Regulation), which was eventually amended in 2010 and 2016, 

requires fleet operators with four or more LSI forklifts to meet fleet average emission standards. The 

2006 LSI rulemaking and 2010 amendments required specific hydrocarbon + NOx fleet average emission 

level standards that became increasingly more stringent over time. The focus of the 2016 amendments 

was to collect data from fleet operators in order to inform the development of requirements that would 

support the broad-scale deployment of Zero-Emission equipment in LSI applications. The 2016 

amendments also required fleet operators to report key compliance information to CARB, and extended 

to 2023 requirements from the prior LSI Fleet Regulations that were otherwise due to sunset in 2016. 

7. Cargo Handling Equipment (CHE) 

Cargo handling equipment (CHE) include yard trucks (hostlers), rubber-tired gantry cranes, container 

handlers, forklifts, dozers, and other types. The Cargo Handling Equipment (CHE) Regulation established 

requirements for in-use and newly purchased diesel-powered equipment at ports and intermodal rail 

yards. CARB adopted the CHE in 2005, which established best available control technology (BACT) for 

new and in-use mobile CHE that operate at California's ports and intermodal rail yards through 

accelerated turnover of older equipment through retrofits and/or replacement to cleaner on- or off-road 

engines. Since 2006, the CHE Regulation has resulted in reductions of diesel PM and NOx at ports and 

intermodal rail yards throughout California. 

8. Incentive Programs 

There are many different incentive programs focusing on off-road mobile sources that increase the 

penetration of cleaner technologies into the market. The incentive programs encourage the purchase of 

cleaner off-road combustion engines and equipment, and zero-emission technologies. CARB is expanding 
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incentives for zero-emission off-road equipment through targeted demonstration and pilot project 

categories in the off-road sector, and increased funding.  

a) Low Carbon Transportation Investments and Air Quality Improvement Program (Clean Transportation 

Incentives) 

As mentioned earlier, $873 million was allocated in the FY 2020-2021 budget for off-road equipment and 

on-road heavy-duty trucks under the Clean Transportation Incentives programs. In the off-road sector, 

major programs include the Clean Off-Road Equipment Voucher Incentive Project (CORE), and 

Demonstration and Pilot Programs. Off-road equipment categories that are prioritized for funding 

include agricultural and construction equipment, small off-road engines (SORE) such as lawn and garden 

equipment, heavier cargo handling equipment (CHE), and ZE applications at railyards, marine ports, 

freight facilities, and along freight corridors. 

v. Clean Off-Road Equipment Voucher Incentive Project  

The Clean Off-Road Equipment Voucher Incentive Project (CORE) is a voucher project similar to HVIP, but 

for advanced technology off-road equipment. CORE is intended to accelerate deployment of advanced 

technology in the off-road sector by providing a streamlined way for fleets to access funding that helps 

offset the incremental cost of such technology. CORE targets commercial-ready products that have not 

yet achieved a significant market foothold. By promoting the purchase of clean technology over internal 

combustion options, the project is expected to reduce emissions, particularly in areas that are most 

impacted, help build confidence in zero-emission technology in support of CARB strategies and 

subsequent regulatory efforts where possible, and provide other sector-wide benefits, such as 

technology transferability, reductions in advanced-technology component costs, and larger 

infrastructure investments. CORE provides vouchers to California purchasers and lessees of zero-

emission off-road equipment on a first-come, first-served basis, with increased incentives for equipment 

located in disadvantaged communities.  

CARB launched CORE at the end of 2019 through a one-time $40 million allocation in the fiscal year 

2017-18 Funding Plan to support zero-emission freight equipment through CORE. Since that time, CORE 

has been allocated significant additional funds, including $194.95 million from the FY 2021-22 budget. 

This allocation includes $30 million of dedicated funds appropriated by the Legislature in SB 170 to 

provide incentives for professional landscaping services in California operated by small businesses or sole 

proprietors to purchase zero-emission small off-road equipment.  

vi. Demonstration and Pilot Projects 

As mentioned earlier, in FY 2021-22, $80 million was allocated for off-road and onroad heavy-duty 

advanced technology demonstration and pilot projects. CARB is focusing funding on off-road 

demonstration and pilot projects that include heavier cargo handling equipment (CHE), clean equipment 

in rail, marine, and ports applications, and zero-emission equipment along freight facilities/corridors.  

For the Port of LA Multi-Source Facility Demonstration Project, the Los Angeles Harbor Department (Port 

of LA) was awarded $14.5 million to operate multiple near zero- or zero-emission technologies to move 

goods from ships through the Green Omni Terminal. This project is demonstrating the viability of 

electrified CHE, forklifts, and a ships at-berth vessel emissions control system. The Zero-Emission Freight 

"Shore to Store" Project will use $41.1 million to fund electric yard tractors, hydrogen fuel cell Class 8 on-
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road trucks, and a large capacity hydrogen fueling station in Ontario, CA. Additional zero- and near zero-

emission freight facility projects include a $5.8 million Zero-Emission for California Ports project at the 

Port of LA, which will fund hybrid fuel cell and electric yard trucks, as well as hydrogen fueling stations. 

Further, the San Joaquin Valley’s Net-Zero Farming and Freight Facility Demonstration Project is funding 

battery electric trucks equipped with all-electric transport refrigeration units (eTRUs) to facilitate clean 

freight transport, and transportation of agricultural produce between packing and warehouse facilities. 

b) Funding Agricultural Replacement Measures for Emission Reductions (FARMER) 

California’s agricultural industry consists of approximately 77,500 farms and ranches, providing over 400 

different commodities, making agriculture one of the State’s most diverse industries. In recognition of 

the strong need and this industry’s dedication to reducing their emissions, the Legislature has allocated 

over $323 million towards the Funding Agricultural Replacement Measures for Emission Reductions 

(FARMER) Program since 2017. The program provides funding through local air districts for incentivizing 

the introduction of lower-emissions agricultural harvesting equipment, heavy-duty trucks, agricultural 

pump engines, tractors, and other equipment used in agricultural operations. Since October 2019, the 

FARMER Program also includes a project category for demonstration projects and modifications to the 

zero-emission agricultural utility terrain vehicle (UTV), heavy-duty agricultural truck, and off-road mobile 

agricultural equipment trade-up pilot project categories. As of September 30, 2021, the FARMER 

Program has spent $289.7 million on over 6,600 pieces of agricultural equipment and will reduce 1,120 

tons of PM2.5 and 18,700 tons of NOx over the lifetime of the projects, Statewide. 

c) Moyer Program 

In addition to funding on-road incentives, the Moyer Program provides monetary grants to reduce 

emissions from off-road equipment such as construction and agricultural equipment, marine vessels and 

locomotives, forklifts, TRUs, and airport ground support equipment. 

d) Goods Movement Emission Reduction Program (Prop 1B) 

As discussed earlier, Proposition 1B was a $1 billion partnership between CARB and local agencies, air 

districts, and seaports to quickly reduce air pollution emissions and health risk from freight movement 

along California's trade corridors. Over the course of six years, the program has upgraded ships at-berth, 

cargo handling equipment, locomotives, TRUs, and harbor craft.  

II. Conclusion 

In conclusion, CARB has implemented the most comprehensive mobile source emissions control program 

in the nation. CARB’s mobile source control program is robust and targets all sources of emissions 

through a four-pronged approach. First, increasingly stringent emissions standards drive the use of the 

cleanest available engines and equipment, and minimize emissions from new vehicles and equipment. 

Second, to speed the turnover of older, dirtier engines and equipment to cleaner new equipment, in-use 

programs target emissions from the existing fleet by requiring vehicle and fleet owners to transition 

legacy fleets and vehicles to the cleanest vehicles and emissions control technologies. Third, incentive 

programs help fleet owners to replace older, dirtier vehicles and equipment with the cleanest 

technologies, while also facilitating the development of the next generation of clean technologies that 
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are needed to meet future air quality targets. Finally, cleaner fuels minimize emissions from all 

combustion engines being used across the State.  

This multi-faceted approach has not only spurred the development and use of increasingly cleaner 

technologies and fuels, it has also provided significant emission reductions across all mobile source 

sectors that go far beyond national programs or programs in other states. 
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Appendix VI-C: Transportation Conformity Budget 

VI-C-1 

Introduction 
The California Air Resources Board (CARB) has prepared the motor vehicle emissions budget (MVEB)1 for 

the 70 parts per billion (ppb) 8-hr ozone National Ambient Air Quality Standard (NAAQS). The MVEB is the 

maximum allowable emissions from motor vehicles within an air basin and is used for determining 

whether transportation plans and projects conform to the applicable State Implementation Plan (SIP).   

Transportation conformity is the federal regulatory procedure for linking and coordinating the 

transportation and air quality planning processes through the MVEB established in the SIP. Under section 

176(c) of the Clean Air Act (Act), federal agencies may not approve or fund transportation plans and 

projects unless they are consistent with the requirements of the regional SIP. In addition, conformity with 

the SIP requires that transportation activities do not (1) cause or contribute to new air quality violations, 

(2) increase the frequency or severity of any existing violation, or (3) delay timely attainment of NAAQS. 

Therefore, quantifying on-road motor vehicle emissions and comparing those emissions with a budget 

established in the SIP determine transportation conformity between air quality and transportation 

planning. 

The MVEBs are set for each criteria pollutant or its precursors for each milestone year and the attainment 

year of the SIP. Subsequent transportation plans and programs produced by transportation planning 

agencies must demonstrate that the emissions from the proposed plan, program, or project do not exceed 

the MVEBs established in the applicable SIP. The MVEBs established in this SIP apply as a “ceiling” or limit 

on transportation emissions for the Southern California Association of Governments for the years in which 

they are defined and for all subsequent years until another year for which a different budget is specified, 

or until a SIP revision modifies the budget. For the South Coast Air Basin 70 ppb 8-hr ozone SIP, the 

milestone years and the attainment year of the SIP (also referred to as the plan analysis years) are 2023, 

2026, 2029, 2032, 2035, and 2037. 

Methodology 
The MVEB for the 70 ppb ozone SIP is established based on guidance from U.S. EPA on the motor vehicle 

emission categories and precursors that must be considered in transportation conformity determinations 

as found in the transportation conformity regulation and final rules as described below. 

The MVEB must be clearly identified and precisely quantified, and consistent with applicable CAA 

requirements for reasonable further progress and attainment toward meeting NAAQS. Further, it should 

be consistent with the emission inventory and control measures in the SIP. 

The 70 ppb 8-hr ozone SIP establishes budgets for Reactive Organic Gases (ROG) and Nitrogen Oxide (NOx) 

emissions, which are ozone precursors, using emission rates from California’s motor vehicle emission 

 

1 Federal transportation conformity regulations are found in 40 CFR Part 51, subpart T – Conformity to State or 

Federal Implementation Plans of Transportation Plans, Programs, and Projects Developed, Funded or Approved 

Under Title 23 U.S.C. of the Federal Transit Laws. Part 93, subpart A of this chapter was revised by the EPA in the 

August 15, 1997 Federal Register. 
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model, EMFAC2017 (V.1.0.3),2 using activity data (vehicle miles traveled [VMT] and speed distributions) 

from SCAG’s 2020–2045 Regional Transportation Plan (RTP)/Sustainable Communities Strategy (SCS).3  

On August 15, 2019, U.S. EPA approved EMFAC2017 for use in SIPs and to demonstrate transportation 

conformity.4 The EMFAC model estimates emissions from two combustion processes (start and running) 

and four evaporative processes (hot soak, running loss, diurnal, and resting loss). In addition, the 

emissions output from the EMFAC2017 model was adjusted to account for the impacts of recently 

adopted regulations and regulations currently under development that are not reflected in the 

EMFAC2017 model using off-model adjustments.5 The regulations incorporated in this way are the Heavy-

Duty Warranty Phase 1, Innovative Clean Transit (ICT), Amendments to the Heavy-Duty Vehicle Inspection 

Program (HDVIP), Periodic Smoke Inspection Program (PSIP), Advanced Clean Trucks (ACT), Heavy-Duty 

(HD) Low NOx Omnibus, Heavy-Duty Inspection and Maintenance, Advanced Clean Cars II (ACC II), and 

Advanced Clean Fleets (ACF). 

The MVEB for this SIP was developed to be consistent with the on-road emissions inventory6 and 

attainment demonstration, using the following method: 

1) Used the EMFAC2017 model to produce an initial/preliminary calculation of the on-road 

motor vehicle emissions totals (average summer day) for the appropriate pollutants (ROG 

and NOx) using 2020–2045 RTP/SCS activity data. 

2) Applied the off-model adjustments to account for recently adopted regulations. The 

emissions accounting for steps 1 and 2 are consistent with the baseline emissions 

presented in Chapter 3 and Appendix III of this Plan. 

3) Subtracted expected emission reductions from ACC II and ACF to be consistent with the 

on-road control measures in California’s State Implementation Plan Strategy.7 

4) Rounded the totals for both ROG and NOx to the nearest ton. 

 

2 More information on data sources can be found in the EMFAC technical support documentation at: 

https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/msei-road-documentation. 

3 SCAG Connect SoCal 2020 RTP/SCS  

https://scag.ca.gov/sites/main/files/file-attachments/0903fconnectsocal-plan_0.pdf?1606001176. 

4 U.S. EPA approval of EMFAC2017 can be found at 84 FR 41717 https://www.federalregister.gov/d/2019-17476.  

5 Off-Model Adjustment Factors to Account for Recently Adopted Regulations in EMFAC2017 Model 

https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory. 

6 More information about the on-road motor vehicle emission budgets can be found in Chapter 3 and Appendix III 

of the plan. 

7 2022 State Strategy for the State Implementation Plan https://ww2.arb.ca.gov/resources/documents/2022-state-

strategy-state-implementation-plan-2022-state-sip-strategy. 

https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/msei-road-documentation
https://scag.ca.gov/sites/main/files/file-attachments/0903fconnectsocal-plan_0.pdf?1606001176
https://www.federalregister.gov/d/2019-17476
https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory
https://ww2.arb.ca.gov/resources/documents/2022-state-strategy-state-implementation-plan-2022-state-sip-strategy
https://ww2.arb.ca.gov/resources/documents/2022-state-strategy-state-implementation-plan-2022-state-sip-strategy
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Motor Vehicle Emissions Budget 
The MVEB in Table VI-C-1 was established according to the methodology outlined above and in inter 

agency consultation8  - the South Coast Air Quality Management District, California Air Resources Board, 

the Southern California Association of Governments, U.S. EPA, Federal Highway Administration (FHWA), 

and Federal Transit Administration (FTA). The MVEB is consistent with the emission inventories and 

control measures in the 70 ppb 8-hr ozone SIP. These budgets will be effective once U.S. EPA determines 

it is adequate.  

Table VI-C-1 contains detailed MVEB for each milestone and attainment year for the South Coast Air Basin. 

In addition, it provides emissions from the EMFAC 2017 model, recently adopted regulations, and 

regulations currently under development using off-model adjustments for both ROG and NOx emissions. 

The final MVEB is rounded upwards to the nearest ton.

 

8 To satisfy the requirements established in 40 CFR § 93.118(e)(4)(ii). 
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VI-C-4 

TABLE VI-C-1  
SOUTH COAST AIR BASIN MVEB FOR THE 70 PPB 8-HOUR OZONE STANDARD (SUMMER SEASON) 

South Coast Air Basin 
Totals (Tons/Day) 

2023 2026 2029 2032 2035 2037 

  ROG NOx ROG NOx ROG NOx ROG NOx ROG NOx ROG NOx 

Vehicular Exhaust 57.89 85.94 50.69 78.92 45.84 74.52 41.25 71.93 37.75 71.11 36.17 71.42 

Reductions from recently 
adopted regulations using 
off-model adjustmentsa 

0.0004 2.4531 0.0153 19.242 0.0593 25.017 0.1403 29.272 0.2221 33.040 0.2842 35.401 

Reductions from developing 
regulations using off-model 
adjustmentsb 

- - - - - - - - - - 4.31 11.57 

Totalc 57.89 83.49 50.67 59.68 45.78 49.50 41.11 42.66 37.53 38.07 31.57 24.45 

Motor Vehicle Emission 
Budgetd 

58 84 51 60 46 50 42 43 38 39 32 25 

 
a This reflects the adjustment factor for Heavy-Duty Vehicle Warranty Phase 1, ICT, HDVIP/PSIP, ACT, HD I/M and HD Low NOx 
Omnibus regulations. 
b This reflects the on-road commitments for ACCII and ACF from the draft 2022 State SIP Strategy.  

c Values from EMFAC2017 v1.03 may not add up due to rounding. 

d Motor vehicle emission budgets calculated are rounded up to the nearest ton. 

Source: EMFAC2017 v1.03 
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CARB Commitment for the Coachella Valley 

Overview of Commitment 
State Implementation Plans (SIPs) contain enforceable commitments to achieve the level of emissions 
necessary to meet federal air quality standards, as defined by the attainment demonstration. The 2022 State 
SIP Strategy lists new SIP measures and quantifies potential emissions reduction SIP commitments for the 
Coachella Valley based on the measures identified and quantified to date. The 2022 State SIP Strategy and the 
accompanying measure schedule form the basis of the commitments for emission reductions by the 
attainment deadlines for each region that will be proposed for CARB Board consideration alongside the 
respective nonattainment area’s SIP. The commitments will consist of two components: 

1. A commitment to bring an item to the CARB Board for defined new measures or take other specified 
actions within CARB’s authority; and 

2. A commitment to achieve aggregate emission reductions by specific dates. 

As part of each SIP needing emission reductions from the State, the total aggregate emission reductions and 
the obligation to make certain proposals to the CARB Board or take other actions within CARB’s authority 
specified in the 2022 State SIP Strategy would become enforceable upon approval by U.S. EPA.  

Commitment to Act on Measures 

For each of the SIP measures shown in Tables VII-1 and VII-2, CARB staff proposes to commit to address each 
measure as described in this document. For each measure committed to, CARB staff would undertake the 
actions detailed for each measure. In the instance of measures that involve the development of a rule under 
CARB’s regulatory authority, CARB would commit to bring a publicly noticed item before the CARB Board that 
is either a proposed rule, or is a recommendation that the CARB Board direct staff to not pursue a rule covering 
that subject matter at that time. This recommendation would be based on an explanation of why such a rule 
is unlikely to achieve the relevant emission reductions in the relevant timeframe, and would include a 
demonstration that the overall aggregate commitment will be achieved despite that rule not being pursued. 
This public process and CARB hearing would provide additional opportunity for public and stakeholder input, 
as well as ongoing technology review, and assessments of costs and environmental impacts.  

The measures, as proposed by staff to the CARB Board or adopted by the CARB Board, may provide more or 
less than the initial emission reduction estimates. In addition, action by the CARB Board may include any action 
within its discretion. 

Commitment to Achieve Emission Reductions 

The following section describes the estimated emission reduction and potential commitment from the SIP 
measures identified and quantified to date for the Coachella Valley. The aggregate commitment of emissions 
reductions from State sources to be proposed for CARB Board consideration will be found in CARB’s staff 
report for the Coachella Valley portion of the 2022 AQMP when it is brought to the CARB Board.  

While the 2022 State SIP Strategy includes estimates of the emission reductions from each of the individual 
new measures, CARB’s overall commitment is to achieve the total emission reductions necessary from State-
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regulated sources to attain the federal air quality standards, reflecting the combined reductions from the 
existing control strategy and new measures. Therefore, if a particular measure does not get its expected 
emission reductions, the State’s overall commitment to achieving the total aggregate emission reductions still 
exists. If actual emission decreases occur that exceed the projections reflected in the current emission 
inventory and the 2022 State SIP Strategy, CARB will submit an updated emissions inventory to U.S. EPA as 
part of a SIP revision. The SIP revision would outline the changes that have occurred and provide appropriate 
tracking to demonstrate that aggregate emission reductions sufficient for attainment are being achieved 
through enforceable emission reduction measures. CARB’s emission reduction commitments may be achieved 
through a combination of actions including but not limited to the implementation of control measures; the 
expenditure of local, State or federal incentive funds; or through other enforceable measures. 
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TABLE VII-1 
MEASURES AND SCHEDULE 

Measure Agency Action 
Implementation 
Begins 

On-Road Heavy-Duty    
Advanced Clean Fleets Regulation CARB 2023 2024 
Zero Emissions Trucks Measure CARB 2028 2030 
On-Road Light-Duty    
On-Road Motorcycle New Emissions Standards CARB 2022 2025 
Clean Miles Standard CARB 2021 2023 
Off-Road Equipment     
Tier 5 Off-Road Vehicles and Equipment CARB 2025 2029 
Amendments to the In-Use Off-Road Diesel-Fueled Fleets Regulation CARB 2022 2024 
Transport Refrigeration Unit Regulation Part 2 CARB 2026 2028 
Cargo Handling Equipment Amendments CARB 2025 2026 
Off-Road Zero Emission Targeted Manufacturer Rule CARB 2027 2031 
Clean Off-Road Fleet Recognition Program CARB 2025 2027 
Spark-Ignition Marine Engine Standards CARB 2029 2031 
Other    
Consumer Products Standards CARB 2027 2028 
Zero Emission Standard for Space and Water Heaters CARB 2025 2030 
Enhanced Regional Emission Analysis in State Implementation Plans1 CARB 2025 2023 
Pesticides: 1,3-Dichloropropene Health Risk Mitigation DPR2 2022 2024 
Primarily-Federally and Internationally Regulated Sources – CARB 
Measures 

   

In-Use Locomotive Regulation CARB 2023 2024 
Future Measures for Aviation Emissions reductions CARB 2027 2029 

 

1 Proposed CARB finalization. 

2 California Department of Pesticide Regulation (DPR). 
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TABLE VII-2 
MEASURES AND SCHEDULE 

Measures 

2021 

2022 

2023 

2024 

2025 

2026 

2027 

2028 

2029 

2030 

2031 

2032 

2033 

2034 

2035 

2036 

2037 

Advanced Clean Fleets                  

Zero Emissions Trucks Measure                  

On-Road Motorcycle New Emissions Standards                  

Clean Miles Standard                  

Tier 5 Off-Road Vehicles and Equipment                  

Amendments to the In-Use Off-Road Diesel Fueled Fleets                  

Transport Refrigeration Unit Regulation Part 2                  

Cargo Handling Equipment Amendments                  

Off-Road Zero Emission Targeted Manufacturer Rule                  

Clean Off-Road Fleet Recognition Program                  

Spark-Ignition Marine Engine Standards                  

Consumer Products Standards                  

Zero Emission Standard for Space and Water Heaters                  

Enhanced Regional Emission Analysis in SIPs                  

Pesticides: 1,3-Dichloropropene Health Risk Mitigation                  

In-Use Locomotive Regulation                  

Future Measures for Aviation Emission Reductions                  

* Yellow star represents the year for which action is proposed; dark blue represents the year implementation begins. 
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Statewide Emissions Reductions 

The measures in the 2022 State SIP Strategy will provide emission reduction benefits throughout the State. 
Some of these benefits will come from current programs while the remainder of the benefits will come 
from new measures. Although the existing control program will provide mobile source emission 
reductions necessary to meet the attainment needs of many areas of the State, the new measures in the 
2022 State SIP Strategy will provide further reductions to enhance air quality progress and achieve the 70 
ppb 8-hour ozone standard.  

Emission Reductions from Current Programs 

Table VII-3 provides the remaining mobile source emissions under CARB and district current programs for 
the State and the Coachella Valley. Ongoing implementation of current control programs is projected to 
reduce mobile source NOx emissions from today’s levels by 521 tons per day Statewide, and 9 tons per 
day in the Coachella Valley, in 2037. Achieving the benefits projected from the current control program 
will continue to require significant efforts for implementation and enforcement and thus represents an 
important element of the overall strategy. 

TABLE VII-3 
MOBILE SOURCE EMISSIONS UNDER CARB AND DISTRICT CURRENT CONTROL PROGRAMS 

Mobile Sources  NOx (tpd)   VOC (tpd)  
 2018 2037 Change 2018 2037 Change 
Statewide3 1156.7 635.3 -45% 638.3 319.5 -50% 
Coachella Valley4 17.5 8.8 -50% 7.1 3.5 -51% 

 

Although most of the 2016 State SIP Strategy measure commitments have been adopted, there is one 
(Zero Emission Forklift) that the CARB Board will be acting upon over the next year, and two that were 
recently adopted but are not yet accounted for in the baseline emissions inventory (Advanced Clean Cars 
II, Transport Refrigeration Unit Part 1). Table VII-4 below shows the timeline and anticipated emission 
reductions for these three measures.  

  

 

3 Source: 2022 CEPAM v1.01; represents the current baseline emissions out to 100 nautical miles with adopted CARB 
and district measures. 

4 Source: 2022 CEPAM v1.01; represents the current baseline emissions out to 100 nautical miles with adopted CARB 
and district measures. 
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TABLE VII-4 
2016 STATE SIP STRATEGY MEASURES STILL TO BE ADOPTED5 

Measure Action 
Implementation 
Begins 

Statewide  
2037 
NOx (tpd) 

Statewide 
2037 
VOC (tpd) 

Coachella 
Valley 
2037 
NOx (tpd) 

Coachella 
Valley  
2037 
VOC (tpd) 

Advanced Clean 
Cars II 

2022 2026 13.5 10.8 0.2 0.2 

Transport 
Refrigeration Unit 
Part I 

2022 2023-2024 1.3 1.0 <0.1 <0.1 

Zero Emission 
Forklift 

2023 2026 1.7 0.3 <0.1 <0.1 

Total   16.5 12.0 0.2 0.2 

Emission Reductions from New Measures 

The new measures contained in the 2022 State SIP Strategy commitment reflect a combination of State 
actions, and petitions and advocacy for federal and/or international action. 

Statewide emissions reductions from the new measures identified and quantified to date in the 2022 State 
SIP Strategy are estimated to be 205.6 tons per day of NOx and 40.9 tons per day of VOC in 2037.  

  

 

5 Numbers may not add up due to rounding.  
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Coachella Valley  
Air quality modeling indicates that NOx emissions reductions are needed in the South Coast Air Basin and 
within the Coachella Valley by 2037 in order to provide for attainment. A significant fraction of the needed 
reductions will come from the existing control program. In addition, as described above, a few measure 
commitments included in the 2016 State SIP Strategy have not yet been acted upon or were very recently 
adopted and are thus not yet in the baseline emissions inventory, as outlined in Table VII-4 above. Action 
will be taken on the remaining measures in the coming year. 

Table VII-5 shows that collectively, emissions reductions from CARB’s current control program, reductions 
from the remaining 2016 State SIP Strategy measures, and emissions reductions from the measures in the 
2022 State SIP Strategy provide the emissions reductions needed from State sources to support 
attainment of the 70 ppb 8-hour ozone standard in the Coachella Valley. The proposed measures in Table 
VII-6 reflect CARB commitments for State actions and the expected emissions reductions for the Coachella 
Valley. That said, the SIP is still under development and the emissions reductions may change as the 
attainment demonstration is finalized. The aggregate commitment of emissions reductions from State 
sources in the Coachella Valley to be proposed for Board consideration will be found in CARB’s staff report 
for the  2022 AQMP. 

TABLE VII-5 
COACHELLA VALLEY NOX EMISSION REDUCTIONS FROM CARB PROGRAMS 

CARB Programs in Coachella Valley 2037 NOx Emission Reductions (tpd)6 
Current Control Program7 9.7 
Potential CARB Emissions Reductions Commitments 5.2 

2016 State SIP Strategy Measures 
(Not yet in baseline inventory) 0.2 

New Proposed Measures 5.0 
Total Reductions 14.9 

 

6 Numbers may not add up due to rounding. 

7 Source: 2019 CEPAM v1.04; represents the current baseline emissions with adopted CARB and district measures 
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TABLE VII-6 
COACHELLA VALLEY EXPECTED EMISSIONS REDUCTIONS FROM THE 2022 STATE SIP STRATEGY8 

Measure 2037 NOx 
(tpd) 

2037 VOC 
(tpd) 

On-Road Heavy-Duty   

Advanced Clean Fleets Regulation 0.7 <0.1 

Zero Emissions Trucks Measure 0.8 <0.1 

Total On-Road Heavy-Duty Reductions 1.5 0.2 

On-Road Light-Duty 

On-Road Motorcycle New Emissions Standards <0.1 0.1 

Clean Miles Standard <0.1 <0.1 

Total On-Road Light-Duty Reductions <0.1 0.1 

Off-Road Equipment  

Tier 5 Off-Road Vehicles and Equipment 0.1 NYQ 

Amendments to the In-Use Off-Road Diesel-Fueled Fleets Regulation <0.1 <0.1 

Transport Refrigeration Unit Regulation Part 2 0.3 <0.1 

Cargo Handling Equipment Amendments <0.1 <0.1 

Off-Road Zero Emission Targeted Manufacturer Rule NYQ NYQ 

Clean Off-Road Fleet Recognition Program NYQ NYQ 

Spark-Ignition Marine Engine Standards <0.1 <0.1 

Total Off-Road Equipment Reductions 0.4 0.1 

Other   

Consumer Products Standards - NYQ 

Zero Emission Standard for Space and Water Heaters NYQ NYQ 

Enhanced Regional Emission Analysis in State Implementation Plans NYQ NYQ 

Pesticides: 1,3-Dichloropropene Health Risk Mitigation - NYQ 

Total Other Reductions NYQ NYQ 

Primarily-Federally and Internationally Regulated Sources – CARB Measures 

In-Use Locomotive Regulation 3.0 0.1 

Future Measures for Aviation Emission Reductions  NYQ NYQ 

Total Primarily-Federally and Internationally Regulated Sources – CARB 
Measures Reductions 

3.0 0.1 

Aggregate Emissions Reductions 5.0 0.4 

 

8 Numbers may not add up due to rounding.  
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CARB Measures 

On-Road Heavy-Duty 

Advanced Clean Fleets Regulation 

This measure accelerates zero emission vehicle adoption in the medium- and heavy-duty sectors by 
setting zero emission requirements for fleets and 100 percent zero emission vehicle sales requirement in 
California for manufacturers of Class 2b through 8 vehicles. The Advanced Clean Fleets Regulation will 
focus on strategies to ensure that the cleanest vehicles are deployed by government, business, and other 
entities in California to meet their transportation needs. The requirements would be phased-in on varying 
schedules for different fleets including public, drayage trucks, and high priority private and federal fleets. 
Public fleets would be required to phase-in purchase requirement starting at 50 percent of new purchases 
in 2024 and 100 percent starting in 2027. All drayage trucks operating at seaports and intermodal railyards 
would be required to be zero emission by 2035. Drayage trucks will also have new registration and 
reporting requirements, starting in 2023. High priority private and federal fleets would be required to 
phase-in zero emission vehicles as a percentage of the total fleet. The fleet requirements are based on 
zero emission suitability and are phased-in by vehicle body type. The Advanced Clean Fleets Regulation 
would also include a requirement that 100 percent of Class 2b and above vehicle manufacturer sales in 
California are zero emissions starting in 2040.  

Zero Emission Trucks Measure 

This measure would increase the number of zero emission vehicles and require cleaner engines to achieve 
emissions reductions from fleets that are not affected by the proposed Advanced Clean Fleets measure. 
This would include potential zero emissions zone concepts around warehouses and sensitive communities 
if CARB is given new authority to enact indirect source rules in combination with strategies to upgrade 
older trucks to newer and cleaner engines. This would be a transitional strategy to achieve zero emissions 
medium- and heavy-duty vehicles everywhere feasible by 2045.  

On-Road Light-Duty 

On-Road Motorcycles New Emissions Standards 

This measure would reduce emissions from new, on-road motorcycles by adopting more stringent exhaust 
and evaporative emissions standards along with limited onboard diagnostics requirements and zero 
emissions sales thresholds with an associated credit program to help accelerate the development of zero 
emissions motorcycles. The new exhaust emissions standards include substantial harmonization with the 
more stringent European motorcycle emissions standards already in place. The new evaporative 
emissions standards are based on more aggressive CARB off-highway recreational vehicle emissions 
standards that exist today. This measure also proposes significant zero emission motorcycle sales 
thresholds beginning in 2028 and increasing gradually through 2035.  
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Clean Miles Standard 

The Clean Miles Standard was adopted by CARB on May 20, 2021. The primary goals of this measure are 
to reduce GHG emissions from ride-hailing services offered by transportation network companies (TNCs) 
and promote electrification of the fleet by setting an electric vehicle mile target, while achieving criteria 
pollutant co-benefits. TNCs would be required to achieve zero grams CO2 emissions per passenger mile 
traveled and 90 percent electric VMT by 2030.  

Off-Road Equipment 

Tier 5 Off-Road Vehicles and Equipment 

This measure would reduce NOx and particulate matter (PM) emissions from new off-road compression-
ignition (CI) engines by adopting more stringent exhaust standards for all power categories, including 
those that do not currently utilize exhaust aftertreatment such as diesel particulate filters and selective 
catalytic reduction. This measure would be more stringent than required by current U.S. EPA and 
European Stage V nonroad regulations and would require the use of best available control technologies.  

For this measure, CARB staff would develop and propose standards for new off-road CI engines including 
the following: aftertreatment-based PM standards for engines less than 19 kilowatt (kW) (25 horsepower 
[hp]), aftertreatment-based NOx standards for engines greater than or equal to 19 kW (25 hp) and less 
than 56 kW (75 hp), and more stringent PM and NOx standards for engines greater than or equal to 56 
kW (75 hp). Other possible elements include enhancing in-use compliance, proposing more 
representative useful life periods, and developing a low load test cycle. It is expected that this 
comprehensive offroad Tier 5 regulation would rely heavily on technologies manufacturers are developing 
to meet the recently approved low NOx standards and enhanced in-use requirements for on-road heavy-
duty engines. 

Amendments to the In-Use Off-Road Diesel-Fueled Fleets Regulation 

This measure would further reduce emissions from the in-use off-road diesel equipment sector by 
adopting more stringent requirements to the In-Use Off-Road Diesel-Fueled Fleets Regulation. These 
amendments would create additional requirements to the currently regulated fleets by targeting the 
oldest and dirtiest equipment that is allowed to operate indefinitely under the current regulation’s 
structure.  

The amendments would include an operational backstop to the current In-Use Off-Road Diesel-Fueled 
Fleets Regulation for most Tier 0, 1, and 2 engines between 2024 and 2032. This will allow a 12-year phase 
out of these oldest engines. Along with the operational backstop, adding vehicle provisions in the current 
regulation will be extended to phase in a limitation on the adding of Tier 3 and Tier 4i vehicles to fleets. 
The amendments also include proposed new requirements for most fleets to use renewable diesel, 
proposed requirements for prime contractors and public works awarding bodies to increase the 
enforceability of the regulation, and optional flexibility provisions for fleet adoption of zero emission 
vehicles. Additional modifications could include clarification to implementation and sunset provisions that 
would have allowed small fleets to continue to operate vehicles that could not be retrofitted with a 
verified diesel emission control strategy indefinitely. 
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Transport Refrigeration Unit Regulation Part 2 (Non-Truck TRUs) 

This measure is the second part of a two-part rulemaking to transition diesel-powered transport 
refrigeration units (TRUs) to zero emission technologies. This measure would require zero emission 
equipment for non-truck TRUs (trailer TRUs, domestic shipping container TRUs, railcar TRUs, TRU 
generator sets, and direct-drive refrigeration units). 

Cargo Handling Equipment Amendments 

This measure would start transitioning Cargo Handling Equipment (CHE) to full zero emission in 2026, with 
over 90 percent penetration of zero emission equipment by 2036. Based on the current state of zero 
emission CHE technological developments, the transition to zero emission would most likely be achieved 
largely through the electrification of CHE. This assumption about aggressive electrification is supported 
by the fact that currently some electric RTG cranes, electric forklifts, and electric yard tractors are already 
commercially available. Other technologies are in early production or demonstration phases. 

Off-Road Zero Emission Targeted Manufacturer Rule 

The Off-Road Zero Emission Targeted Manufacturer Rule would accelerate the development and 
production of zero emission off-road equipment and powertrains. Existing zero emission regulations and 
regulations currently under development target a variety of sectors (e.g., forklifts, cargo handling 
equipment, off road fleets, Small Off-Road Engines (SORE), etc.). However, as technology advancements 
occur, more sectors including wheel loaders, excavators, and bulldozers could be accelerated. Fully 
addressing control of emissions from new farm and construction equipment under 175 horsepower that 
are preempted, will require partnership on needed Federal zero emission standards for off-road 
equipment. 

This measure would require manufacturers of off-road equipment and/or engines to produce for sale zero 
emission equipment and/or powertrains as a percentage of their annual statewide sales volume. 
Sales/production mandate levels would be developed based on the projected feasibility of zero emission 
technology to enter and grow in the various off-road equipment types currently operating in California. 
This measure is expected to increase the availability of zero emission options in the off-road sector and 
support other potential measures that promote and/or require the purchase and use of such options. A 
targeted manufacturer regulation will need to take into account parameters such as the number of 
equipment and engine manufacturers producing off-road equipment for sale in California, along with sales 
volumes, to ensure that such an effort is cost effective and technologically feasible.  

Clean Off-Road Fleet Recognition Program 

This measure would create a non-monetary incentive to encourage off-road fleets to go above and beyond 
existing regulatory fleet rule compliance and adopt advanced technology equipment with a strong 
emphasis on zero emission technology. The Clean Off-Road Fleet Recognition Program would provide a 
standardized methodology for contracting entities, policymakers, state and local government, and other 
interested parties to establish contracting criteria or require participation in the program to achieve their 
individual policy goals. 
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The Clean Off-Road Fleet Recognition Program framework would encourage entities with fleets to 
incorporate advanced technology and zero emission vehicles into their fleets, prior to or above and 
beyond regulatory mandates based on fleet size. The program would provide standardized criteria or a 
rating system for participation at various levels to reflect the penetration of advanced technology and 
zero emission vehicles into a fleet. Levels could be scaled over time as zero emission equipment becomes 
more readily available. CARB anticipates the next several years of technology advancements and 
demonstrations to drive the stringency of the rating system. Participation in the program would be 
voluntary for entities with fleets, however, designed in a manner that provides them motivation to go 
beyond business as usual. The program would offer value for entities with fleets to participate by 
potentially providing them increased access to jobs/contracts, public awareness, and marketing 
opportunities. 

Spark-Ignition Marine Engine Standards 

For this measure, CARB will develop and propose catalyst-based standards for outboard and personal 
watercraft engines less than or equal to 40 kW in power that will gradually reduce emission standards to 
approximately 70 percent below current levels. For outboard and personal watercraft engines under 40 
kW, more stringent exhaust standards will be developed and proposed based on the incorporation of 
electronic fuel injection that will gradually reduce emission standards 40 percent below current levels. 
This measure would require a 5.0 g/kW-hr HC+NOx standard for outboard engines and personal 
watercraft engines at or above 40 kW in power and a 10.0 g/kW-hr HC+NOx standard for engines less than 
40 kW. 

In addition to requiring more stringent exhaust standards, CARB is considering actions consistent with 
Executive Order N-79-20 that would require a percentage of outboard and personal watercraft vessels to 
be propelled by zero emission technologies for certain applications. Outboard engines less than 19 kW, 
which are typically not operated aggressively or for extended periods, could potentially be phased-out 
and gradually replaced with zero emission technologies. Some personal watercraft applications could also 
potentially be replaced with zero emission technologies. 

Other 

Consumer Products Standards 

This measure will further reduce VOC and equivalent VOC emissions from consumer products to expedite 
attainment of national ambient air quality standards for ozone. As with previous rulemakings, emission 
reductions will be achieved by setting regulatory standards applicable to the content of consumer 
products. To meet emission reduction targets for the measure, CARB staff will evaluate categories with 
relatively high contributions to ozone formation, whether currently regulated or unregulated. Staff will 
consider the merits of proposing VOC content standards as well as reactivity limits. Staff developing 
proposed amendments to the Consumer Products Regulation will also consider investigating concepts for 
expanding manufacturer compliance options, market-based approaches, and reviewing existing 
exemptions. Staff will work with stakeholders to explore mechanisms that would encourage the 
development, distribution, and sale of cleaner, very low, or zero-emitting products. In undertaking these 
efforts staff will prioritize strategies that achieve the maximum feasible reductions in ozone forming, toxic 
air contaminant, and GHG emissions. This measure complements a parallel measure in CARB’s Climate 
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Change Scoping Plan Update, to be considered by the CARB Board in 2022, to phase down use of HFC-152a 
and other GHGs in consumer products. 

Zero Emission Standard for Space and Water Heaters 

For this measure, CARB would develop and propose zero GHG emission standards for space and water 
heaters sold in California; CARB could also work with air districts to further tighten district rules to drive 
zero emission technologies. This measure would not mandate retrofits in existing buildings, but some 
buildings would require retrofits to be able to use the new technology that this measure would require. 
Beginning in 2030, 100 percent of sales of new space and water heaters (for either new construction or 
replacement of burned-out equipment in existing buildings) would need to meet zero emission standards. 
It is expected that this regulation would rely heavily on heat pump technologies currently being sold to 
electrify new and existing homes.  

Enhanced Regional Emissions Analysis in SIPs 

The primary goal of this measure is to reduce criteria pollutant and GHG emissions that come from on-
road mobile sources through reductions in VMT. In addition, lowering VMT will help alleviate traffic 
congestion, improve public health, reduce consumption of fossil fuels, and reduce infrastructure costs. 
CARB is exploring three options to reduce VOC and NOx emissions through reductions in VMT. First, CARB 
will consider whether and how to change the process for developing Motor Vehicle Emissions Budget 
(MVEB) by evaluating the existing MVEB development process to meet NAAQS. In addition, CARB will 
assess and improve the Reasonably Available Control Measures (RACM) analysis in the SIP by providing a 
comprehensive list of Transportation Control Measures (TCMs) and emission quantification methodology. 
Finally, CARB will consider updating the guidelines for the California Motor Vehicle Registration Fee (MV 
Fees) Program and the Congestion Mitigation and Air Quality Improvement (CMAQ) Program to fund a 
broader range of transportation and air quality projects that advance new approaches and technologies 
in reducing air pollution. 

1,3-Dichloropropene Health Risk Mitigation 

Pesticides are regulated under both federal and state law. DPR is the agency responsible for regulating 
the sale and use of pesticides in California. DPR can generally reduce exposures to pesticides through the 
development and implementation of necessary restrictions on pesticide sales and use and by encouraging 
integrated pest management. Considered a volatile organic compound (VOC), 1,3-Dichloropropene (1,3-
D) is a fumigant used to control nematodes, insects, and disease organisms in soil. 

DPR is developing a regulation to address both cancer and acute risk to non-occupational bystanders from 
the use of 1,3-D. The regulation will be developed in consultation with the County Agricultural 
Commissioners (CACs), the local air districts, CARB, the Office of Environmental Health Hazard Assessment 
(OEHHA), and the California Department of Food and Agriculture (CDFA). Once implemented, DPR’s 
regulation would require applicators to use totally impermeable film (TIF) tarpaulins or other mitigation 
measures that provide a comparable degree of protection from exposure. 
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Primarily-Federally and Internationally Regulated Sources – CARB 
Measures 
In addition to reducing emissions from the above sources, it is critical to achieve emissions reductions 
from sources that are primarily regulated at the federal and international level. It is imperative that the 
federal government and other relevant regulatory entities act decisively to reduce emissions from these 
primarily-federally and internationally regulated sources of air pollution. CARB and the air districts in 
California have taken actions to not only petition federal agencies for action, but also to directly reduce 
emissions using programmatic mechanisms within our respective authorities. CARB continues to explore 
additional actions, many of which may require a waiver or authorization under the Clean Air Act, as 
described below. 

In-Use Locomotive Regulation 

This measure would use mechanisms available under CARB’s regulatory authority to accelerate the 
adoption of advanced, cleaner technologies, and include zero emission technologies, for locomotive 
operations. The In-Use Locomotive Regulation would apply to all locomotives operating in the State of 
California with engines that have a total rated power of greater than 1,006 horsepower, excluding 
locomotive engines used in training of mechanics, equipment designed to operate both on roads and rails, 
and military locomotives. The measure reduces emissions by increasing use of cleaner diesel locomotives 
and zero emission locomotives through a spending account, in-use operational requirements, and by an 
idling limit. By July 1, 2024, a spending account would be established for each locomotive operator. Funds 
in the account would only be used toward Tier 4 or cleaner locomotives until 2030, and at any time toward 
zero emission locomotives, zero emission pilot or demonstration projects, or zero emission infrastructure.  

For the in-use operational requirements, beginning January 1, 2030, only locomotives built after January 
1, 2007 may operate in California. Each year after January 1, 2030, only locomotives less than 23 years old 
may operate in California. Additionally, under the in-use operational requirements, starting January 1, 
2030, all switch, industrial, and passenger locomotives operating in California with an original engine build 
date 2030 or newer will be required to be zero emission. Starting January 1, 2035, all freight line haul 
locomotives operating in California with an original engine build date 2035 or newer must be zero 
emission. Locomotives equipped with automatic engine stop/start systems are to idle no more than 30 
minutes unless an exemption applies. Also, locomotive operators would report locomotive engine 
emissions levels and activity on an annual basis. 

Future Measures for Aviation Emissions Reductions 

Future measures for aviation would reduce emissions from airport and aircraft related activities. The 
identified emission sources for the aviation sector are main aircraft engines, auxiliary power units (APU), 
and airport ground transportation. Emission reductions can be achieved by pursuing incentive and 
regulatory measures.  

CARB would evaluate federal, state, and local authority in setting operational efficiency practices to 
achieve emission reductions. Operational practices include landing, takeoff, taxi, and running the APU, 
and contribute to on-ground and near-ground emissions. Near ground emissions are emissions between 
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ground level up to 3,000 feet. Operational practices such as de-rated take-off and reduced power taxiing 
have the potential to achieve emission reductions.  

CARB would similarly work with U.S. EPA, Air Districts, airports, and industry stakeholders in a 
collaborative effort to develop regulations, voluntary measures, and incentive programs. CARB would 
evaluate the incentive amounts that would be required to encourage aircrafts to voluntarily use cleaner 
engines and fuels. Incentives to encourage the use of cleaner engines and fuels for aircraft in California 
would involve identification of funding sources and implementation mechanisms such as development of 
new programs. 
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Preface  

A total of eighty (80) comment letters have been received on the Draft 2022 AQMP, including seventy-six 

(76) addressing the Draft 2022 AQMP main document and Appendix IV-A and four (4) addressing the 

remaining appendices. 

This A total of one hundred six (106) written comments and numerous verbal comments have been 

received on the 2022 AQMP since May 2022, including eighty (80) addressing the Draft 2022 AQMP main 

document and Appendix II through VI of the Draft 2022 AQMP, six (6) addressing the Appendix I (Health 

Effects) of the Draft 2022 AQMP, and twenty (20) addressing the Revised Draft 2022 AQMP and 

accompanying appendices. Throughout the development of the AQMP, various meetings such as working 

group meetings, advisory council meetings, advisory group meetings, control measures workshop, 

regional public workshops, and regional public hearings were held to solicit public participation and 

feedback. Those comments were reflected in the AQMP to the extent possible, and the comments raised 

during the regional public hearings are included in Section III of Responses to Comments Volume II. This 

is because public hearings are intended to solicit public comments to be heard by the South Coast AQMD’s 

Governing Board, and staff did not provide responses during those hearings. In addition to staff responses 

to the public comments, the regional hearings were transcribed and will be included in the final public 

hearing’s package for the South Coast AQMD’s Governing Board consideration.   

This ‘Responses to Comments’ document consists of one section covering two volumes. Volume I includes 

general responses and one sectionto similar comments that includes written commentwere raised by 

multiple letters and staff responses to the specific comments. The general responses collectively address 

reoccurring general comments in one response. This documentare followed by Section I which covers 

responses to individual comments on the Draft 2022 AQMP. 

Volume II consists of two sections. Section II includes seventy-six (76) comment letters received on the 

draft control measures for stationary and mobile sources that were released to the public May 6, 2022 

and four (4) comment letters received on the Draft 2022 AQMP appendices, other than Appendix IV-

A,twenty (20) comments received on the Revised Draft 2022 AQMP and accompanying Appendices II–VII 

that were released on June 1, 2022. September 2, 2022. Section III includes numerous verbal comments 

received on the Revised Draft 2022 AQMP at the Regional Public Hearings that were held on October 12–

20, 2022. 

Six (6) comments (Comment number 81–86) that were received on Appendix I of the Draft 2022 AQMP 

are published separately in the Comments and Responses to Comments on Appendix I – Health Effects. 
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TABLE 1 

COMMENT LETTERS  

NUMBER OF COMMENTS RECEIVED ON THE 2022 AQMP 

Volume Section 
Comment 

LetterComments 
Received on 

Release Date 
Comment 
Close Date 

Number of 
Comment 
LettersCo
mments  

Comment 
Number 

Volume  
I 

Section I 
Draft 2022 AQMP main 
document and Appendix 
IV-A 

May 6, 2022 July 5, 2022 76 1 – 76 

Section I 
Remaining Appendices 
appendices of Draft 2022 
AQMP 

June 1, 2022 
July 22, 

2022 
4 7877 – 80 

Volume 
II 

Section II 
Revised Draft 2022 
AQMP main document 
and Appendices II–VII 

September 2, 
2022 

October 18, 
2022 

20 87 – 106 

Section III 
Verbal Comments Raised 
during Regional Public 
Hearings  

October 12 – 20, 2022 16 1 – 16 

 

For some comments, similar remarks have been made in other comment letterscomments so the 

response may indicate where the reader can locate the appropriate previous response(s). Modifications 

have been made in the various sections of the AQMP and/or Appendices in response to key comments 

received. 

General Responses 

There are sevennine general responses included in this chapter. They are:   

• General Approach for the 2022 AQMP 

• Need for Federal Actions 

• Black Box Measures 

• Need for Zero Emission Technology in Residential and Commercial Building Appliances 

• Cost of Zero Emission Technology in Residential and Commercial Building Appliances 

• Zero Emissions Infrastructure 

o Grid Infrastructure for Mobile, Larger Stationary Sources 

o Hydrogen Infrastructure 

o Zero Emission Building Measures and Electricity Supply and Demand 

• Impact of Zero Emission Technology on Inequity 

• Control Measures for Large Combustion Sources 

• Cost-Effectiveness Calculation and Threshold 
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1. General Approach for the 2022 AQMP 

This section addresses public comments raised regarding the general approach of the 2022 AQMP, which 

includes why this AQMP is needed, how the South Coast Air Basin and Coachella Valley will meet the 

federal ozone standard by the 2037 due date, and a discussion of the consequences if a region fails to 

develop an attainment plan or to meet the air quality standard by the due date. 

The 2022 AQMP is the blueprint as to how the region will meet the 2015 8-hour National Ambient Air 

Quality Standard (NAAQS or standard) for ozone. Federal law requires that the South Coast AQMD and 

CARB develop and submit plans to attain NAAQS to the U.S. Environmental Protection Agency (U.S. EPA) 

for approval. The1 U.S. EPA can then impose mandatory economic sanctions and other consequences in 

the event the plans are not implemented, or the region fails to meet the standard by the date required. 

The U.S. EPA sets National Ambient Air Quality Standards (NAAQS or standard) for criteria air pollutants 

based on the latest available science. Ozone is one of six criteria pollutants for which U.S. EPA has 

established NAAQS. The standards are required to be reviewed every five years under the Clean Air Act 

(CAA) to ensure that they remain protective of public health. When conducting this review, U.S. EPA is 

expressly prohibited from considering costs when evaluating whether a NAAQS needs to be strengthened. 

The most recent revision to the ozone NAAQS occurred in 2015 when U.S. EPA lowered the 8-hour ozone 

standard to 70 ppb.  

The South Coast Air Basin and Coachella Valley fail to meet the 2015 8-hour ozone standard. The federal 

Clean Air Act requires South Coast AQMD to develop an AQMP, which serves as the State Implementation 

Plan (SIP) for the South Coast Air Basin and Coachella Valley. An AQMP/SIP requires that a state/local air 

authority take all feasible measures to reduce emissions and ensure that the region is able to meet the 

standard by the due date set by U.S. EPA. The due date for the South Coast Air Basin to attain the 70 ppb 

standard is 2037. Failure to meet the standard or comply with Clean Air Act requirements results in the 

possibility of sanctions by the federal government and other consequences such as increased 

permittingemission fees, stricter permit conditions for new projects, and the loss of federal highway 

funds. Failure to meet the standard also means that our residents will continue to breathe levels of air 

pollution that cause adverse health impacts such as respiratory diseases and asthma. 

Air quality modeling shows that the emission reductions achieved through implementing the 2022 AQMP 

allow both the South Coast Air Basin and the Coachella Valley to meet the 2015 8-hour ozone standard by 

2037. Ozone is a pollutant that is formed in the atmosphere through a complex reaction of Nitrogen 

Oxides (NOx) and Volatile Organic Compounds (VOCs) in the presence of sunlight. Our modelingModeling 

shows that NOx is the key pollutant that must be controlled to reduce ozone levels in our region. While 

reducing VOCs can also help to reduce ozone levels in the short-term, eliminating man-made VOC 

emissions without reducing NOx would not lead to attainment.  

Our modelingModeling further shows that the maximum amount of NOx in the atmosphere that still 

results in attainment – known as the carrying capacity - is 60 tons per day for the entire South Coast Air 

Basin. Achieving this level of emissions requires a 67 percent additional reduction beyond what we expect 

 

1 CAA Section 172(b) 
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from current regulations and programs. The 2022 AQMP control strategy calls for aggressive NOx emission 

reductions via the deployment of zero emission technologies across all sectors where feasible, and the 

cleanest possible technologies where zero emission technology is not feasible. 

In addition to meeting the legal obligations under the federal Clean Air Act, meeting the ozone standard 

will result in substantial public health benefits. The South Coast AQMD estimatedestimates that the 

20162022 AQMP wouldwill result in approximately $173134.3 billion of public health benefits from 2017-

2031 when fully implemented.2025-2037 upon full implementation. These benefits include an average of 

1,600500 premature deaths avoided every year, as well as 2,500 fewer asthma-related emergency room 

visits and annually 8,700 fewer hospitalizations annually. The South Coast AQMD is currently developing 

a socioeconomic analysis , 1,450 fewer emergency room visits related to evaluate the health benefits 

associated with implementing the 2022 AQMP.  asthma, other respiratory and cardiovascular illnesses, 

and nearly 163,000 fewer days of absences from work and school. 

2. Need for Federal Actions 

Many commenters expressed concerns regarding the substantial contribution of NOx from sources 

subject to federal and international regulation and whether measures in the AQMP could result in 

emission reductions from sectors beyond the South Coast AQMD’s regulatory authority. Commenters 

further questioned whether the federal government’s inaction would shift the emission reduction burden 

to sources that have already been highly regulated by South Coast AQMD and CARB. 

NOx emissions within the Basin are regulated by the U.S. EPA, CARB, or South Coast AQMD depending on 

the emission source category.  

• As a local agency, the South Coast AQMD has direct regulatory authority over stationary sources. 

Examples of stationary sources include large industrial sources such as power plants, factories, 

refineries, but also include smaller sources such as backup generators, fueling stations, furnaces, 

and hot water heaters.  

• The South Coast AQMD has limited authority to regulate mobile sources of emissions., such as 

the fleet rules, and also has authority to regulate indirect sources, which are sources which attract 

mobile sources, such as warehouses, ports, airports, and railyards.  

• CARB has direct regulatory authority to regulate mobile sources within the state.; in some cases 

a CARB mobile source rule will require a waiver or authorization from EPA under the Clean Air 

Act. Most of the NOx in the region is from heavy-duty mobile sources, namelyincluding trucks, 

ships, aircraft, and construction equipment. 

• In some instances, federal law/standards govern certain sources of mobile source emissions, such 

as new heavy-duty trucks first sold outside of California, new locomotives, aircraft, and some new 

off-road engines and equipment. These sources are instead subject to federal regulations. 

• Collectively, emission sources that are primarily subject to federal regulatory authority contribute 

the bulk of NOx emissions in our region and their contribution is only expected to grow in the 

future given existing regulations.   

Even if all sources subject to CARB and South Coast AQMD control were shut down, federal sources (that 

is, sources primarily subject to federal regulation) would still emit substantially more than the 60 tons per 

day NOx limit needed to attain the 2015 ozone standard. It is imperative that the federal government act 
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to reduce emissions from sources of air pollution within their authority so that the region can meet 

national air quality standards.  

While we have limited authority to control the sources primarily under federal and international 

authorities, South Coast AQMD has an obligation under state and federal law to take all feasible measures 

to reduce emissions to meet the standards. We cannot ignore any emission source category that we are 

able to regulate and instead must strive to achieve further reductions for all sources. To this extent, South 

Coast AQMD is actively engaging with the federal government to encourage action on their share of 

emission reductions. These efforts include close collaboration with the U.S. EPA, Department of Energy, 

Department of Transportation, Congress and the White House to raise awareness on the challenges to 

meet federal air quality standards and to attract their support in funding and legislative actions. South 

Coast AQMD is also leveraging its limited authority to regulate to affect mobile sources such as developing 

facility-based measures under our indirect source authority and partnering with international and national 

entities. However, we recognize that far more aggressive action from the federal government is needed 

to ultimately meet the standard. All levels of the federal government – Congress, the White House, and 

multiple federal agencies – need to be involved to achieve meaningful emission reductions. 

3. Black Box Measures 

This section addresses public comments on “black box” measures, including why the black box measures 

are necessary for this AQMP, what types of measures can be perceived as black box measures, and how 

to incorporate potential emission reductions from future clean technologies. 

The federal Clean Air Act (CAA) recognizes that clean technologies continually evolve over time and 

technologies that may be commonplace in 20 years may not be available today. As a result, Section 

182(e)(5) of the CAA provides additional flexibilities for areas classified as “extreme” nonattainment – 

such as the South Coast Air Basin – to rely on the adoption of new advanced technologies to achieve the 

emission reductions needed to meet the standard. This is because “extreme” nonattainment areas have 

the longest pathway to attainment. Control measures that rely on new advanced technologies are 

commonly referred to as “black box” measures because they are not defined specifically at the time of 

plan development.   

The 2022 AQMP presents a comprehensive strategy to achieve the emission reductions needed for 

attainment, including 48 defined control measures covering stationary and mobile sources. Reductions 

from these defined measures are far short of the needed reductions to achieve the carrying capacity of 

60 tons per day. This is because the majority of NOx that must be reduced to meet the standard are from 

mobile sources that 1) need to be turned over to advanced zero emission or substantially cleaner 

technology to achieve the needed emission reductions, and 2) are beyond South Coast AQMD and CARB’s 

regulatory authority. Additional measures associated with the “black box” will therefore be necessary to 

attain the 2015 8-hour ozone standard. Collectively, “black box” measures represent 61 tons per day, or 

49 percent of the emission reductions needed to reach attainment. There are several different types of 

measures that can be considered as part of the “black box,” including cleaner technologies that have yet 

to be developed or deployed at scale, emission reductions from sources subject to federal regulatory 

authority, and select incentive measures. 

CAA section 182(e)(5) “black box” measures point to the deployment of developing advanced 

technologies. The reliance on “black box” measures provides flexibility and time for the development of 
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new technology and improvement of existing technologies. Technologies may be currently emerging, not 

available at scale, or prohibitively expensive and difficult to deploy. However, such technologies are 

anticipated to become far more available and affordable before the 2037 attainment year, driven by the 

need to reduce GHG emissions as well as the need to reduce criteria air pollutants. Some incentive 

measures are also considered as “black box” measures since it is challenging to obtain SIP creditable 

emission reductions for these measures. While mobile source incentives are considered “black box” 

measures, the reductions they produce will be critical to meet the ozone standard in 2037.  

Several commenters have asked that we develop the 2022 AQMP without reliance on the black box. 

Because of the sheer magnitude of emission reductions needed to meet the standard and the fact that 

most of the sources of these emissions are beyond the South Cost AQMD’s direct regulatory control, that 

is not possible. Even if all of South Coast AQMD’s measures resulted in zero emissions the amount of NOx 

in the atmosphere would still be above that required to meet the standard. Moreover, CARB’s measures 

that are a key component of this AQMP also contain a substantial black box. Taking the black box out of 

the 2022 AQMP would result in a plan that does not allowprovide for attainment of the standard. Such a 

plan would be deemed incomplete by the U.S. EPA, triggering potential economic sanctions and other 

consequences for the region. 

4. Need for Zero Emission Technology in Residential and Commercial 

Building Appliances  

This section addresses public comments on the impact of, and the need for, emission reductions from 

combustion in residential and commercial buildings. Many commenters opposed these measures, 

particularly for residential buildings. Others expressed support for these measures and advocated for 

greater stringency. 

The South Coast AQMD is home to approximately 44 percent of the California population, who reside in 

approximately six million housing units. NOx emissions from the residential sector are primarily generated 

by natural gas appliances for water and space heating and cooking. According to the Draft 2022 AQMP, 

the baseline NOx emission inventory for residential fuel combustion in 2018 is about 11 tons per day, 

which ranks this category as the 12th highest emitter. As emissions from mobile source categories 

decrease due to the on-going implementation of regulations and emission reduction programs, the 

contribution of non-mobile source emissions become more prominent. Without further action, NOx from 

the residential sector alone will be approximately 10 tons per day in 2037, one of the top two emitters 

among stationary sources. When combined with emissions from commercial buildings, these sources will 

contribute 14 percent more NOx than large industrial sources. 

While over 80 percent of the NOx in the region is from mobile sources, we recognize that the contribution 

of emissions from residential and commercial building appliances is not trivial. Further, the South Coast 

AQMD has primary regulatory authority to control these sources. We further recognize that we have an 

obligation to make all feasible emission reductions, and cleaner technologies are available for this sector. 

The 2022 AQMP therefore includes control measures aimed at reducing emissions from natural gas 

appliances.  

The South Coast AQMD is required by law to develop plans to meet federal air quality standards. We have 

made great progress over the past several decades in cleaning up the air. But we still fail to meet federal 
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air quality standards and the public continues to breathe unhealthy air. If we are unable to meet federal 

air quality standards, we face penalties on major sources, and if we do not submit a plan that meets all 

requirements, we face economic sanctions from the federal government, as well as the imposition of a 

federal air quality plan. 

The Draft 2022 AQMP contains measures to reduce NOx emissions across all sectors. While a key focus is 

accelerating the adoption of zero emissions technology, these control measures are based on 

performance and emissions rate, not on specific fuel or technology type, therefore, there are no control 

measures that ban the use of a specific fuel such as natural gas. 

We understand the cost concern for consumers associated with the adoption of zero emission appliances. 

The costs associated with widespread adoption of zero emission appliances are significant, and substantial 

incentive funds and programs will be needed to implement these measures. Please refer to the general 

response to the Cost of Zero Emission Technology in Residential and Commercial Building Appliances for 

further discussion on the cost. The South Coast AQMD and other state and local agencies recognize that 

cost and socioeconomic factors also pose an inequity concern. Please refer to the general response to the 

Impact of Zero Emission Technology on Inequity. Staff also understands that electricity infrastructure and 

supply will become more challenging in the future to meet demand and maintain stability and resiliency. 

Please refer to the general response to Zero Emission Building Measures and Electricity Supply and 

Demand for more details. 

5. Cost of Zero Emission Technology in Residential and Commercial 

Building Appliances  

Many commenters expressed concern regarding the costs of adopting zero emission technologies in 

buildings, particularly in residential buildings. We agree that such measures will likely be expensive, and 

that the success of such measures will depend on the availability and design of incentive programs. 

Beyond the cost of replacing appliances, zero emission appliances often require additional infrastructure 

such as new wiring and upgraded electrical panels, particularly in older buildings. This is not as much of a 

concern for new construction, as new residential and commercial buildings are required to be built to 

accommodate electrical appliances by January 1, 2023. Given this, the costs for measures for new 

buildings are less than those for existing buildings. Additional complications for the residential sector 

include the fact that most residences in the region are tenant-occupied, and landlords may be reluctant 

to make the additional investment in the property. 

Staff considers cost during control measure development and preliminary studies have indicated the 

potential range of additional cost. For new residential buildings, staff estimates that proposing zero 

emission water heating would not pose a significant additional cost. According to the California Energy 

Commission (CEC) analysis for new residential construction,2 cost-effectiveness of heat pumps for single-

family homes in the South Coast region climate zones indicate that additional cost is more than offset by 

 

2 Single Family Heat Pump Documentation: 

https://efiling.energy.ca.gov/GetDocument.aspx?tn=237850&DocumentContentId=71093. 
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discounted energy cost savings. There are further estimated avoided costs of natural gas infrastructure 

and interconnection. 

Staff acknowledges that existing older residential buildings will likely require electrical panel upgrades. 

Such upgrades would cost approximately $2,000 to $4,000 in the South Coast AQMD jurisdiction beyond 

the costs of new appliances. However, given the other policies incentivizing building electrification, the 

costs might not be as onerous in the future.  

There will be operational cost savings that offset costs of panel upgrades. Per the CEC study, the additional 

purchase cost of an electric heat pump for residential space heating and cooling would be offset by lower 

operational cost of approximately $350 per year, as compared to a natural gas furnace and air conditioner 

system. There will be further cost savings from installation, exhaust flue, especially for new buildings and 

maintenance over the lifetime of the equipment. According to the E3 2019 study,3 the installation of 

Heating, Ventilation and Air Conditioning (HVAC) heat pumps can result in a lifecycle of savings because 

of their high energy efficiency. Electrifying both HVAC and water heating systems generates bill savings 

for all retrofit homes studied. Per the CEC study, larger single-family homes and those of older vintages 

benefit more from switching to HVAC heat pumps due to higher heating and cooling demands. Over the 

long term, bill savings for HVAC heat pumps could increase if gas retail rates increase faster than electric 

rates.  

WeSouth Coast AQMD staff recognize that the entities that pay utility bills and therefore experience cost 

savings as a result of zero emission technology may not be the same as the ones that would bear the cost 

of installation. The majority of South Coast residential housing stock is tenant-occupied, and a landlord 

may not recoup cost savings from decreased utility use if they are not responsible for the utilities. 

Additional costs may be partially offset by local utility companies and state agencies who have proposed 

incentives for heat pumps (e.g., California TECH Initiative) or panel upgrades. The South Coast AQMD 

would also propose incentive programs to further lower the upfront cost. It is also anticipated that the 

cost for heat pumps will be lowered when the market achieves greater penetration. Improvements in 

available technology may also lower the cost of equipment as well as related upgrades. For example, heat 

pump water heaters that are compatible with 120-volt electric systems are currently entering the market, 

removing the need for upgrading electric service in older homes.  

We are proposing zeroZero emission appliances for residential buildings. However are being proposed, 

however, low NOx technologies will be allowed as an alternative approach when the installation of a zero 

emission unit is determined to be infeasible (e.g., colder climate zones, or architecture design obstacles). 

Notwithstanding the challenges described above, we believestaff believes this is an appropriate and 

feasible measure given other programs in development to require adoption of zero emission technologies. 

In 2022, the Los Angeles City Council instructed the Department of Building and Safety (DBS) to report a 

plan for all new residential and commercial buildings in Los Angeles to be built so that they will achieve 

zero-carbon emissions effective January 1, 2023. The California Air Resources Board (CARB) is also focused 

on advancing towards zero emission buildings. CARB’s Office of Community Air Protection is developing 

resources to encourage electrified end uses in existing buildings through its appliance clearinghouse and 

consumer education programs. Several commenters advocate that wethe South Coast AQMD take an 

 

3 E3_Residential_Building_Electrification_in_California_April_2019.pdf (ethree.com). 
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even more aggressive approach. Staff believes the control strategies are taking an aggressive approach 

applying zero emission goals in both a regulatory and incentive manner within in a timeframe that allows 

time to address costs and other potential hurdles. 

For existing commercial buildings, heat pumps are the primary zero emission technology used in 

commercial applications. The heat pump commercial market is not as mature as in the residential market. 

On this basis, the implementation for a zero NOx emission standard for space heating and cooling in 

commercial buildings would start later than that for residential buildings. For commercial buildings, the 

most common zero emission water heating technologies include an integrated heat pump with a water 

tank packaged as a single unit and a split heat pump water heater with a water tank that can be located 

as far as 50 feet apart. Heat pump water heaters generate both hot water and cool air; therefore, they 

can be used simultaneously for water heating and space cooling which can substantially offset their higher 

capital costs relative to a single function natural gas or an oil-fueled unit. 

While the transition to cleaner technologies will be expensive, the public health benefits associated with 

meeting the ozone standard will be substantial. There will also be significant co-benefits from related 

reductions in greenhouse gas (GHG) emissions, resulting in significant climate change benefits. Staff 

recognizes the significant impact of and the need for emission reductions from residential gas 

consumption. Please refer to the general response to the Need for Zero Emission Technology in 

Residential and Commercial Building Appliances for more discussion on residential gas use and emissions. 

Failure to meet air quality standards would not only have negative public health consequences but could 

also risk imposing adverse economic impacts on the region due to potential federal sanctions if the region 

does not submit a plan meeting all CAA requirements., including demonstrating how the region will attain 

the standards. . 

South Coast AQMD will conduct more in-depth cost-effectiveness analyses during the rulemaking process 

for both residential and commercial measures. As additional information regarding technology and 

existing processes becomes available, the cost-effectiveness will be revised and analyzed during 

rulemaking. The South Coast AQMD and other state and local agencies recognize that cost and 

socioeconomic factors also pose an inequity concern. Please refer to the general response to Impact of 

Zero Emission Technology on Inequity. Staff also understands that electricity infrastructure and supply 

will become more challenging in the future to meet demand and maintain stability and resiliency. Please 

refer to the general response to Zero Emission Building Measures and Electricity Supply and Demand for 

more details. 

6. Zero Emissions Infrastructure 

This section addresses concerns on the infrastructure challenges to accommodate zero emissions 

technologies necessary to attain the federal ozone air quality standard. Multiple commenters raised 

concerns regarding the ability of existing infrastructure to support the transition to zero emission 

technologies. Staff responses are provided in three categories: grid infrastructure for mobile and larger 

stationary sources, hydrogen infrastructure, and zero emission building measures and electricity supply 

and demand. 

6.1. Grid infrastructure for mobile and larger stationary sources 
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Concerns regarding grid capacity and reliability to support a widespread transition to zero emission 

technologies are the reason why the South Coast AQMD developed MOB-15, Zero Emission Infrastructure 

for Mobile Sources. This control measure is a commitment to engage with stakeholders involved in every 

aspect of the transition to zero emission fueling with the goal of identifying potential shortfalls in 

technologies and/or energy availability while assisting in a collaborative effort to address these concerns. 

The South Coast AQMD is uniquely positioned to actively engage with the California Energy Commission 

(CEC), California Public Utilities Commission (CPUC), CARB, local utilities, fleets and other stakeholders to 

help address the challenges related to grid capacity and reliability in the region. South Coast AQMD will 

continue to share information that can be used to better inform forecasting and energy analyses which 

are used to plan grid capacity upgrades. Current forecasting and energy analyses are primarily focused on 

the state ZEV goals and do not fully address all emission categories that will need to transition to zero 

emissions to reach attainment goals. The challenges related to the electrical grid and infrastructure 

availability are significant and will require collaborative problem solving involving all stakeholders. South 

Coast AQMD will continue to advise partner organizations through information sharing and close 

coordination of efforts to remove barriers to ZE infrastructure and technology deployments.  

Agencies and organizations throughout the state that are involved in energy distribution such as CEC, 

CPUC, and local utilities such as Southern California Edison, are aware of the challenges ahead in terms of 

energy and infrastructure availability and are actively engaged in planning to anticipate future demand as 

the state moves toward a zero emission future. Engagement with these and additional partners involved 

in this transition through the direction detailed in MOB-15 will help articulate the region’s needs and 

challenges to anticipate potential shortfalls in energy and technology availability, and grid readiness and 

reliability.  

In addition to electric technology options, fuel cells and possibly other new technologies will be used to 

support the transition to a zero emission future. The state of California, through various programs, has 

allocated significant funding to advance the development and deployment of zero emission technologies, 

including electric charging and hydrogen fueling infrastructure. As part of MOB-15, South Coast AQMD 

will continue to track all available funding sources for zero emission infrastructure and share this 

information with fleets and other stakeholders to provide financial assistance and encourage early 

planning for transitioning to zero emission technologies. Early planning and collaborative problem solving 

involving all stakeholders will be necessary to assure grid readiness and infrastructure availability. South 

Coast AQMD will also actively support and advocate for new funding sources that will accelerate the 

deployment of zero emission infrastructure in the South Coast AQMD. This effort will encourage 

consumers to plan early with support from the local utilities to streamline the process for approving 

installations and interconnection with the grid. 

6.2. Hydrogen Infrastructure  

South Coast AQMD supports the inclusion of fuel cell technologies in NOx control measures for stationary 

source combustion and mobile source applications where feasible. This is well indicated in the control 

measure descriptions in Chapter 4 and Appendix IV. Fuel cells can provide power to various applications 

across multiple sectors, including transportation; industrial, commercial, and residential buildings.  

Hydrogen storage in conjunction with fuel cells provides long-term energy storage for the grid. The 

application of fuel cell technologies for power generation and transportation has increased over the years 
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and continues to expand with emerging technologies. However, cost, performance, and durability are still 

critical challenges with this technology. 

It is essential to overcome these challenges to benefit from the advantages of fuel cell technologies over 

combustion-based technologies, such as higher efficiencies (>60%), zero tailpipe emissions, and lower 

CO2 emissions. Over the years, South Coast AQMD has partnered with national laboratories, universities, 

and industry partners to develop low-cost fuel cell stack and balance of plant (BOP) components and 

advance high-volume manufacturing approaches to reduce overall system cost. In addition, improving 

fuel cell efficiency and performance is critical to maintaining adequate performance over an extended 

period of time. High-performance fuel cell technologies can be built through innovative material and 

integration technologies and identifying and understanding fuel cell degradation mechanisms to develop 

materials and strategies to mitigate these effects. South Coast AQMD supports such research and 

development projects through its work in the Technology Demonstration group and the Clean Fuels Fund.  

In the transportation sector, the cost of fuel cells, hydrogen production, distribution, and fueling 

infrastructure at a small scale remain the primary challenges to fuel cell technology adoption. While fuel 

cell vehicles and infrastructure provide comparable ranges and fueling times to conventional 

technologies, such barriers can still impact business and consumer models. South Coast AQMD is 

committed to investing and partnering where appropriate to expand light, medium and heavy-duty 

hydrogen infrastructure and to advance fuel cell vehicle technologies in specific vehicle categories. 

6.3. Zero Emission Building Measures and Electricity Supply and Demand 

This section addresses public comments on the challenges of zero emission building measures and 

electricity supply and demand. Staff understands that electricity infrastructure and supply will become 

more challenging in the future to meet demand and maintain stability and resiliency. The adoption of 

small-scale units of power generation that operate locally and are connected to the larger power grid 

(distributed energy resources, e.g., solar panels) and utilize high levels of renewables is increasing. To 

address these challenges and potential problems and accommodate future electrification needs, there 

will need to be far more planning at the state level from the agencies involved in energy distribution and 

the local utilities. State and local agencies have been developing plans and conducting studies on 

improving the power grid infrastructure, and further accelerated effort will be needed at the state level. 

In June 2022, the Los Angeles City Council instructed (Council file No. 22-0530) the Department of Water 

and Power (LADWP) to report on the needs to improve the Los Angeles power grid transmission and 

distribution infrastructure to properly facilitate future investments into sustainable energy methods such 

as but not limited to electrification, distributed energy resources, energy storage, and micro-grids. The 

City’s Bureau of Engineering (BOE) has been instructed to conduct an analysis on the electrical load and 

upgrades needed for all city and city-proprietary departments to prepare all city buildings and facilities 

for full electrification and decarbonization.  

Southern California Edison (SCE), the primary electricity provider within South Coast AQMD jurisdiction, 

has been working actively on forecasting and planning to accommodate the need for increasing electricity 

demand. SCE has established a work plan for the refinement of the Integration Capacity Analysis (ICA) 

modeling practices based on planned system configuration with forecasted load and distributed energy 

resources (DER). Edison also launched the Charge Ready Transport Program in 2019. This five-year 
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program with an approved total program budget of $356.4M is helping California to achieve its 

greenhouse gas (GHG) reduction goals by providing infrastructure to support fleet electrification. 

In June 2021, the California Public Utilities Commission (CPUC) launched a rulemaking to modernize the 

electric grid for a high distributed energy resources future. The California Independent System Operator 

(CAISO) uses demand forecasts that predict higher amounts of electric vehicle charging to prepare the 

transmission system for increased load.  

Preliminary estimates of statewide zero emission infrastructure needs have been developed by the 

California Energy Commission (CEC) and the California Air Resources Board (CARB) based on existing state 

goals and mandates. For example, Senate Bill 1389 (Bowen, Chapter 568, Statutes of 2002) requires the 

CEC to prepare a biennial integrated energy report (IEPR). AB 3232 requires consideration of the impact 

of emission reduction strategies on grid reliability. The CEC will conduct additional analysis on strategies 

and assess electricity demand and load impacts in updates in the IEPR as new information is available.  

The next update in 2023 will include an assessment of major energy trends and issues facing California’s 

electricity, natural gas, and transportation fuel sectors. These preliminary estimates are largely based on 

a transition to zero emission vehicles for on-road transportation sources. When the policy direction is 

given for other emission sources, including residential and commercial building appliances, those 

estimates will need to be further developed to include the zero emission infrastructure needs of all 

sources and address the unique needs of the Southern California region.  

Policy and regulatory certainty will enable utilities to make strategic investments to accommodate the 

grid for a high electrification future and develop new infrastructure, e.g., distributed energy resources, 

microgrids, to ensure grid resilience and reliability. South Coast AQMD will work closely with local utilities 

and state agencies to provide the adoption plan and regulatory timelines to ensure that grid investments 

are made at the right location and right time. In addition to grid infrastructure resilience, South Coast 

AQMD will continue working with developers and other agencies to deploy other types of clean energy 

such as hydrogen fuel cells. 

Staff recognizes the significant impact of and the need for emission reductions from residential gas 

consumption. For further discussion on residential gas use and the need for emission reductions, please 

refer to the general response on the Need for Zero Emission Technology in Residential and Commercial 

Building Appliances. The costs associated with widespread adoption of zero emission appliances are 

significant, and substantial incentive funds and programs will be needed to implement these measures. 

Please refer to the general response to the Cost of Zero Emission Technology in Residential and 

Commercial Building Appliances for further discussion on the cost. The South Coast AQMD and other state 

and local agencies recognize that cost and socioeconomic factors also pose an inequity concern. Please 

refer to the general response to the Impact of Zero Emission Technology on Inequity. 

7. Impact of Zero Emission Technology on Inequity 

This section addresses public comments regarding equity concerns for consumers in Environmental 

Justice (EJ) and disadvantaged communities. Multiple commenters raised concerns regarding the 

expensive cost of control measures and the key challenge of implementing a transition to zero emission 

technologies in an equitable way that does not leave behind disadvantaged communities or other 

communities facing inequity concerns. 
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South Coast AQMD is required by federal law to develop plans to meet air quality standards and are 

further required to take all feasible measures to reduce emissions to meet those standards. Meeting the 

U.S. EPA’s current 2015 8-hour ozone standard of 70 ppb and other NAAQS will require continued 

emission reduction efforts for both stationary and mobile sources with shared responsibility from all levels 

of government. In doing so, South Coast AQMD is committed to improve air quality and public health with 

a focus on inequity to ensure that socioeconomic status or other factors will not pose obstacles for the 

equitable protection from air pollution. 

Staff understands the cost concern for consumers associated with the adoption of zero emission 

appliances and vehicles, and that these costs can pose substantial barriers to widespread adoption of 

these technologies. These costs are significant, and substantial incentive funds and programs will be 

needed to implement these measures. Please refer to the general response to the Cost of Zero Emission 

Technology in Residential and Commercial Building Appliances for discussion on the cost. For consumers 

in EJ/disadvantaged communities, the South Coast AQMD and other state and local agencies recognize 

that cost and socioeconomic factors also pose an inequity concern. There can also be additional hurdles 

to deploying cleaner technologies in residences that are tenant occupied, which comprise the majority of 

the residences in the region. In addition, the South Coast AQMD recognizes there is still much work to be 

done for communities that are disproportionately impacted by pollution and are more vulnerable to the 

adverse health effects of pollution. Further building electrification efforts for these communities will 

improve air quality while maintaining the focus on inequity. 

The South Coast AQMD has already begun studying to address inequity through extensive community-

based efforts that focus on improving air quality and public health in EJ/disadvantaged communities. For 

example, through the Assembly Bill (AB) 617 Community Emissions Reductions Program, the South Coast 

AQMD is working to reduce air pollution in designated areas, including the East Los Angeles/Boyle 

Heights/West Commerce community (ELABHWC), the San Bernardino/Muscoy community (SBM), the 

Wilmington/Carson/West Long Beach community, the Eastern Coachella Valley community (ECV), the 

Southeast Los Angeles community (SELA), and the South Los Angeles community (SLA). The South Coast 

AQMD works with the communities to develop and implement Community Emission Reduction Plans 

(CERPs) specific to each area, as well as Community Air Monitoring Plans (CAMPs). Additional state bills 

have provided new funding to support this program, which will help reduce air pollution by changing out 

older trucks and other equipment for newer, cleaner technologies. To implement AB 617, CARB 

established a Community Air Protection Program with statewide strategies to reduce exposure in 

communities most impacted by air pollution. Community outreach programs will be a key 2022 AQMP 

strategy, along with other strategies, to help address the cost concern for existing building electrification 

and identify alternatives when a zero emission requirement is deemed infeasible.  

Incentives will continue to be a critical component in implementing the control strategies in the 2022 

AQMP. Stationary source control measures for the R-CMB and C-CMB series include incentive components 

as part of the proposed control approach. For example, control measure R-CMB-01 proposes to incentivize 

zero emission technology adoption with a focus on electric panel upgrades needed for older homes, 

especially for homes in disadvantaged communities. The incentives would not only promote more 

participation in building electrification, but also provide an opportunity to improve some of the inequities. 

Funding sources identified through previously collected mitigation fees have been used in existing rebate 

programs such as the South Coast AQMD’s Clear Air Furnace program. Funded by Rule 1111 mitigation 

fees, the program provides rebates to those installing a residential electric heat pump to replace a natural 
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gas furnace, with a specific percentage of the funding dedicated to those applying from a disadvantaged 

community. The South Coast AQMD has also been implementing a number of incentive programs to 

accelerate the deployment of clean technologies with a particular emphasis on benefits to 

EJ/disadvantaged communities. For example, under the Lower-Emission School Bus Program, the Carl 

Moyer Program, and other diesel mitigation programs, not less than 50 percent of the funds appropriated 

are expended in a manner that directly reduces air contaminants and/or associated public health risks in 

disadvantaged communities. The South Coast AQMD will continue to identify more funding sources for 

future building electrification incentive programs and ensure that EJ/disadvantaged communities are able 

to access advanced technologies and benefit from the transition to zero emission technologies. 

Partnerships with other organizations, such as Technology and Equipment for Clean Heating (TECH) Clean 

California or Southern California Edison, with similar programs and directives could assist in providing 

more rebate money to further incentivize early deployment of cleaner technologies. Incremental utility, 

equipment, and/or infrastructure costs may be partially offset by incentives provided by local or state 

agencies, or local utility companies. TECH Clean California, launched in December 2021, is a $120 million 

initiative designed to help advance the State’s mission to achieve carbon neutrality by 2045 through 

driving the market adoption of low-emissions space and water heating technologies for existing single and 

multi-family homes across California. About 40 percent of the program benefits will be targeted towards 

EJ/disadvantaged communities. The Energy Savings Assistance program covers the equipment and 

installation costs of new energy-efficient appliances for income-qualified customers. Income-qualified 

homeowners in EJ/disadvantaged communities may also qualify for a free solar system through the Energy 

for All Program that can help offset incremental utility costs. The Residential Advanced Clean Energy 

program provides eligible customers with a household energy assessment and the installation of energy 

efficient technologies such as no-cost furnace and water heating optimization measures and incentives 

for upgrading to high efficiency furnaces, tankless water heaters, and fireplace inserts. Rebates are also 

available for upgrades to select Energy Star-certified high efficiency appliances. Future partnership efforts 

will continue to facilitate transitions for disadvantaged communities. 

The South Coast AQMD mission is to improve air quality and public health with a focus on inequityequity 

to ensure that socioeconomic status or other factors will not pose obstacles for the equitable protection 

from air pollution. For further discussion on residential gas use and the need for emission reductions, 

please refer to the general response on the Need for Zero Emission Technology in Residential and 

Commercial Building Appliances. Staff also understands that electricity infrastructure and supply will 

become more challenging in the future to meet demand and maintain stability and resiliency. Please refer 

to the general response to Zero Emission Building Measures and Electricity Supply and Demand for more 

details. 

8. Control Measures for Large Combustion Sources 

This section addresses public comments raised regarding the control measures for large stationary 

combustion sources, which includes the proposed stringency, the role of zero emission technology, and 

the anticipated emission reductions.  

South Coast AQMD recently adopted Rule 1109.1, a landmark rule that will reduce NOx emissions by over 

60% at petroleum refineries. Rule 1109.1 requires Best Available Retrofit Control Technology (BARCT) for 

all NOx emitting refinery equipment in aggregate. Due to the stringent requirements in Rule 1109.1, upon 
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full implementation, staff projects that petroleum refineries located within in the South Coast AQMD will 

have the lowest emitting refineries in the country. Because South Coast AQMD has enacted the most 

stringent stationary source controls in the nation, NOx emissions under our direct regulatory control have 

been reduced by 60 percent over the past 20 years. In 2037, only 20 percent of NOx emissions will be 

from sources under South Coast AQMD’s direct regulatory authority. Thus, even if all stationary sources 

were converted to zero emissions technology, mobile sources would emit substantially more than the 60 

tons per day NOx limit, thwarting any other actions to meet the standard.  

The 2022 AQMP control strategy includes additional reductions for stationary sources with greater 

emphasis on small commercial and residential sources as well as additional reductions on industrial 

sources. Proposed control measures will achieve a 40 to 70 percent reduction in NOx emissions from 

stationary sources, above and beyond the emission reductions achieved by the stringent controls in place. 

South Coast AQMD is currently concluding a major effort to establish updated BARCT standards for most 

industrial combustion equipment. Over the past several years, 15 rules have been adopted or amended 

requiring compliance to emission standards on a per unit basis for large combustion sources as the sources 

transition from RECLAIM to a command-and-control regulatory structure and to expedite BARCT 

standards for facilities subject to the Greenhouse Cap-and-Trade Program. This effort has resulted in more 

than 13 tons per day of NOx emission reductions, and the establishment of the most stringent regulatory 

controls for NOx for stationary sources in the country. Staff believes we have taken all feasible steps to 

reduce emissions from stationary sources and will continue to do so in the future as opportunities are 

identified such as co-benefits from decarbonization efforts. 

Zero emission technologies play a critical role in the 2022 AQMP and the South Coast AQMD will push to 

establish the lowest emissions standard with the goal of zero emission standards wherever those 

technologies are feasible. That said, South Coast AQMD staff is committed to accomplishing a transition 

to zero emission technology as expeditiously as possible and to the greatest extent possible. For example, 

L-CMB-02 relies on electrification as zero emission technology. Industrial heat pumps or other emerging 

technologies may become commercially available for large boilers and process heaters in the future but 

were not incorporated in the control measure due to lack of information demonstrating that those 

technologies will be available for at scale deployment in near future. However, staff will continue to 

evaluate the state of technology during the rulemaking to implement the control measure. At that point, 

staff will reevaluate the commercial status of equipment, and given the expected rapid acceleration of 

availability of advanced technologies, staff believes there may be additional opportunities. If additional 

zero emission technologies are available at the time of rule development, staff will consider those 

technologies in establishing emission standards provided that the implementation schedule can 

accommodate the technology to emerge. At the same time, South Coast AQMD will work with State and 

local agencies to pursue additional benefits from decarbonization efforts in all sectors including large 

industrial combustion sources. 

9. Cost-Effectiveness Method and Threshold 

This response addresses the comments received on the proposed modified public process that will be 

used in rulemaking when considering the cost-effectiveness of proposed controls. 

Many commenters expressed concerns about the cost-effectiveness threshold, including concerns that it 

is either too high or too low. An important consideration for all of these comments is what the proposed 
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threshold will be used for. This threshold is neither an upper nor a lower limit on what the Board may 

consider as an appropriate cost-effective approach for any rule. As described in Chapter 4 of the AQMP, 

the cost-effectiveness threshold is to be used as a screening tool during rule development. If the cost-

effectiveness of the rule exceeds a specified threshold, additional public process would be conducted. 

This process would include a public meeting if a threshold is exceeded to discuss proposed options, 

including emission standards that would have cost-effectiveness levels below the threshold and the 

associated emission reductions trade-offs. The proposed threshold would be based on the public health 

benefit from reducing NOx emissions. This threshold would be $325,000 per ton of NOx reduced, and 

would be adjusted for inflation through time. Proposed controls above this threshold would be considered 

to have costs above the public health benefits from reducing NOx (e.g., avoided premature death, avoided 

asthma exacerbation, etc.). This approach is more similar to practices used by CARB and U.S. EPA 

compared to previous South Coast AQMD practice, as it is based on a comparison of costs and benefits. 

When presenting a proposed rule to the Board for its consideration where the average cost-effectiveness 

is above the $325,000 threshold, staff would ensure that at least one alternative option would also be 

presented that is below the threshold. The proposed revised public process in relation to cost-

effectiveness is meant to ensure that staff presents a full range of options to the Board for their 

consideration in implementing individual control measures. streamline rulemaking. Staff does not expect 

that the potential types of controls in individual rules will change as as a result of this process, as the 

magnitude of needed emission reductions are already determined in the 2022 AQMP. If there is a shortfall 

in anticipated emission reductions from one rule due to cost-effectiveness or other considerations, then 

those reductions will need to be made up in other control measures. The Clean Air Act does not contain 

any relief from meeting air quality standards based on whether controls meet any cost effectiveness 

criteria.   

Consistent with past practice, staff will strive to develop each rule in the most cost-effective manner 

possible, while still achieving the necessary emission reductions required to meet federal and state air 

quality standards. Finally, future socioeconomic analysis during rulemaking will continue to meet all 

requirements for evaluating cost-effectiveness as described in the Health and Safety Code.
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Comments and Staff Responses 

The followingThis section includes a total of 80 written comment letters received on the Draft 2022 AQMP 

main document and appendices and staff responses to comments. The 80 comment letters are broken 

down as follows. 

The first 76 comment letters from 8586 entities that were received addressing the Draft 2022 AQMP main 

document and Appendix IV-A. 

• Private Individuals  45 

• Environmental Organizations 16 

• Academic/Research  2 

• Business Association  10 

• Industry   9 

• Transportation Sector  4 

The remaining four (4) comment letters (comment lettersComment Number 77 through 80) from four (4) 

entities were received addressing the Draft 2022 AQMP appendices, other than Appendix IV-A. 

• Business Association  1 

• Transportation Sector  3 
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TABLE 2 

COMMENT LETTERS ON THE DRAFT 2022 AQMP 

Comment 
NumberL

etter 
Commentor Name Representing 

Date  
Received 

Time  
Received 

1 Ronald Stein PTS Advance 5/12/2022 11:27 

2 Wes Younger Self 6/2/2022 11:05 

3 Rita Self 6/2/2022 20:25 

4 
Brissa Sotelo-Vargas, David 
Fleming, Tracy Hernandez 

Los Angeles County Business 
Federation 

6/6/2022 14:56 

5 Fred Orr Self 6/12/2022 9:53 

6 Elliott Alhadeff Self 6/12/2022 11:13 

7 Jean Fullerton Self 6/12/2022 12:56 

8 Dennis Gimian Self 6/12/2022 13:37 

9 Camilla Khan Self 6/12/2022 14:53 

10 Peter Ballas Self 6/12/2022 15:03 

11 Fred W. Daniel  Self 6/12/2022 15:14 

12 Ralph Kostant Self 6/12/2022 15:21 

13 J. Craig Collins, M.D. Self 6/12/2022 15:24 

14 Kelly Todak Self 6/12/2022 15:47 

15 Richarda Venn Self 6/12/2022 18:40 

16 Larry Kennedy Self 6/12/2022 19:39 

17 Walter Mirczak Self 6/12/2022 22:31 

18 John Winkler Self 6/13/2022 9:06 

19 Reed Rothrock Self 6/13/2022 9:44 

20 Crawford S. Moller Self 6/13/2022 10:30 

21 Jonathan Peske Self 6/13/2022 11:20 

22 Dr. Jack Brouwer 
National Fuel Cell Research Center 
(NFCRC) 

6/13/2022 11:29 

23 Joe Wilson Self 6/13/2022 11:41 

24 Robert Wood I.E.-Pacific, Inc. 6/13/2022 11:46 

25 William Oram Self 6/13/2022 12:18 

26 Kirk Wasson Self 6/13/2022 12:42 

27 Collette Lee Self 6/13/2022 12:55 

28 Vanessa Miller Self 6/13/2022 13:01 

29 Nancy Latimer Self 6/13/2022 14:22 

30 Irene Hirsch Self 6/13/2022 14:35 

31 Pam Rehwoldt Self 6/13/2022 17:02 

32 Kenneth Linden Self 6/13/2022 17:28 

33 Gail Brenner Self 6/14/2022 14:07 

34 Robert Horvath Self 6/14/2022 17:10 

35 Vernestrong Self 6/14/2022 20:18 

36 Edwina Berg Self 6/15/2022 9:30 
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Comment 
NumberL

etter 
Commentor Name Representing 

Date  
Received 

Time  
Received 

37 Diana Calderwood Self 6/15/2022 14:46 

38 Rick Rohn Self 6/16/2022 12:44 

39 Scott Foley Self 6/16/2022 15:52 

40 Mel Foley Self 6/16/2022 19:52 

41 Brad Levi 
Tesoro Refining and Marketing 
Company, LLC 

6/17/2022 14:25 

42 V. H. Sheets Self 6/17/2022 18:31 

43 Ramine Cromartie 
Western States Petroleum Association 
(WSPA) 

6/17/2022 20:03 

44 George Allen Self 6/18/2022 5:54 

45 Paul Larson Self 6/19/2022 17:16 

46 Curtis Cribbs Self 6/20/2022 9:45 

47 Dan Phu 
Orange County Transportation 
Authority (OCTA)  

6/20/2022 11:05 

48 Susan Spongberg Self 6/21/2022 8:56 

49 Gerald Pilger Self 6/21/2022 9:21 

50 Ruth Boersma Self 6/21/2022 11:30 

51 Brady Van Engelen Bloom Energy Corporation 6/21/2022 12:05 

52 David Juarez California Restaurant Association  6/21/2022 14:49 

53 Eric Truskoski Bradford White Corporation (BWC) 6/21/2022 16:16 

54 Denis LaBonge  Self 6/23/2022 8:53 

55 Maru A. Self 6/28/2022 17:47 

56 
Michael McCarthy, Susan A. 
Phillips, Sari Fordham 

Redford Conservancy, Radical 
Research, and 350+ Riverside 

6/30/2022 9:11 

57 Joseph P. Lala PQ Corporation, LLC  7/1/2022 13:54 

58 Curtis L. Coleman Southern California Air Quality Alliance 7/5/2022 10:42 

59 Bill Quinn 
California Council for Environmental 
and Economic Balance (CCEEB) 

7/5/2022 11:18 

60 Christopher Chavez Coalition for Clean Air 7/5/2022 11:53 

61 Michelle Brantley Ontario International Airport Authority 7/5/2022 13:17 

62 Tim A. Pohle, Ira Dassa Airlines for America 7/5/2022 13:33 

63 Brian Mello 
The Associated General Contractors 
(AGC) of California 

7/5/2022 14:00 

64 
Brissa Sotelo-Vargas, David 
Fleming, Tracy Hernandez 

Los Angeles County Business 
Federation  

7/5/2022 15:54 

65 
Matthew Arms, Christopher 
Cannon 

San Pedro Bay Ports 7/5/2022 16:01 

66 Joshua C. Greene A. O. Smith Corporation 7/5/2022 16:24 

67 Rita M. Loof RadTech International 7/5/2022 16:24 

68 Jawaad A. Malik SoCalGas 7/5/2022 16:09 

69 Dawn Anaiscourt Southern California Edison 7/5/2022 16:27 

70 
David Diaz, MPH, Christy 
Zamani, Michael Rochmes, 

Active San Gabriel Valley, Day One, 
The Climate Reality Project, Los 

7/5/2022 16:52 
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Comment 
NumberL

etter 
Commentor Name Representing 

Date  
Received 

Time  
Received 

Lexi Hernandez, Resa 
Barillas, Leah Louis-
Prescott, Marven Norman, 
MPA, Nihal Shrinath, 
Andrea Vidaurre, Taylor 
Thomas, Fernando Gaytan 

Angeles Chapter, Climate Action 
Campaign, California Environmental 
Voters, RMI, Center for Community 
Action and Environmental Justice, 
Sierra Club, The People's Collective for 
Environmental Justice, East Yard 
Communities for Environmental 
Justice, Earthjustice 

71 Michael J. Carroll Latham and Watkins LLP 7/5/2022 17:00 

72 Ramine Cromartie 
Western States Petroleum Association 
(WSPA)  

7/5/2022 18:13 

73 Sara Fitzsimon, J.D. California Hydrogen Business Council 7/5/2022 18:33 

74 Thomas Jelenic 
Pacific Merchant Shipping Association 
(PMSA) 

7/5/2022 19:30 

75 Mark Abramowitz Community Environmental Services 7/5/2022 22:06 

76 Adrian Martinez Earthjustice 7/6/2022 16:29 

77 Melinda McCoy John Wayne Airport 7/22/2022 11;25 

78 Alfred Fraijo, Jr. 
Sheppard, Mullin, Richter, and 
Hampton, LLC 

7/22/2022 11:36 

79 Michelle Brantley Ontario International Airport Authority 7/22/2022 14:37 

80 
Brissa Sotelo-Vargas, David 
Fleming, Tracy Hernandez 

Los Angeles County Business 
Federation (BizFed) 

7/22/2022 14:55 
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Comment Letter #1 

South Coast AQMD Form Type: Draft 2022 AQMP Comment Submission Form 

Received: 5/12/2022 11:27 AM  

Commentor’s Name: Ronald Stein 

Organization: PTS Advance 

Email Address: Ronald.Stein@PTSadvance.com 

Commentor’s Signature: Ronald Stein Pulitzer Prize nominated author, Policy advisor for The Heartland 

Institute on Energy, and National TV Commentator- Energy & Infrastructure with Rick Amato. 

http://www.energyliteracy.net/ 

Comments and suggestions on the Draft 2022 AQMP: 

Without fossil fuels there is no need for electricity Since everything that needs electricity is 

made from the oil derivatives manufactured from crude oil, there will be nothing new to 

power without crude oil! America is in a fast pursuit toward achieving President Biden’s stated 

goal that “we are going to get rid of fossil fuels” to achieve the Green New Deal’s (GND) 

pursuit of wind turbines and solar panels to provide electricity to run the world, but WAIT, 

everything in our materialistic lives and economies cannot exist without crude oil, coal, and 

natural gas. Everything that needs electricity, from lights, vehicles, iPhones, defibrillators, 

computers, telecommunications, etc., are all made with the oil derivatives manufactured from 

crude oil. The need for electricity will decrease over time without crude oil. With no new 

things to power, and the deterioration of current things made with oil derivatives over the 

next few decades and centuries, the existing items that need electricity will not have 

replacement parts and will ultimately become obsolete in the future and the need for 

electricity will diminish accordingly. The Green New Deal proposal calls on the federal 

government to wean the United States from fossil fuels and focus on electricity from wind and 

solar, but why? What will there be to power in the future without fossil fuels? Rather than list 

the more than 6,000 products made from the oil derivatives manufactured from crude oil, I 

will let the readers list what is NOT dependent on oil derivatives that will need electricity. They 

can begin listing them here ______ ________ _______. And by the way, crude oil came before 

electricity. The electricity that came AFTER the discovery of oil, is comprised of components 

made with those same oil derivatives from crude oil. Thus, getting rid of crude oil, also 

eliminates our ability to make wind turbines, solar panels, as well as those vehicles intended 

to be powered by an EV battery. Today, Environmental, Social and Governance (ESG) divesting 

in fossil fuels are all the rage with big banks, Wall Street firms, and financial institutions, to 

divest in all 3 fossil fuels of coal, natural gas, and crude oil. Both President Biden and the 

United Nations support allowing banks and investment giants to collude to reshape 

economies and our energy infrastructure toward JUST electricity from wind and solar. A 

reduction in the usage of coal, natural gas, and crude oil would lead us to life as it was without 

the crude oil infrastructure and those products manufactured from oil that did not exist 

before 1900, i.e., the decarbonized world that existed in the 1800’s and before when life was 
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1-1 



Draft Final 2022 AQMP 

22 

hard, and life expectancy was short. Ridding the world of crude oil would result in less 

manufactured oil derivatives and lead to a reduction in each of the following: • The 50,000 

heavy-weight and long-range merchant ships that are moving products throughout the world. 

• The 50,000 heavy-weight and long-range jets used by commercial airlines, private usage, and 

the military. • The number of wind turbines and solar panels as they are made with oil 

derivatives from crude oil. • The pesticides to control locusts and other pests. • The tires for 

the billions of vehicles. • The asphalt for the millions of miles of roadways. • The medications 

and medical equipment. • The vaccines. • The water filtration systems. • The sanitation 

systems. • The communications systems, including cell phones, computers, iPhones, and 

iPads. • The number of cruise ships that now move twenty-five million passengers around the 

world. • The space program. Before we rid the world of all three fossil fuels of coal, natural 

gas, and crude oil, the greenies need to identify the replacement or clone for crude oil, to 

keep the world’s population of 8 billion fed and healthy, and economies running with the 

more than 6,000 products now made with manufactured derivatives from crude oil, along 

with the fuels manufact 

Response to Comment 1-1: South Coast AQMD staff appreciates your comments on the Draft 2022 AQMP. 

Electricity is produced with diverse energy sources, including fossil fuels (coal, natural gas, and 

petroleum), nuclear energy, and renewable energy sources. California in-State electricity generation is 

powered by fossil fuels (41 percent), nuclear and other hydroelectric energy categories (25 percent), and 

renewable energy (34 percent).1 A significant portion of electric power is generated with renewable 

energy sources, including solar, wind, geothermal, and biomass. The South Coast AQMD also has a long-

standing policy of fuel-neutrality, meaning that South Coast AQMD staff focus on technologies that reduce 

emissions regardless of fuel sources.  

 

Comment Letter #2 

From: Wes Younger <wyounger@gmail.com>  

Sent: Thursday, June 2, 2022 11:05 AM 

To: AQMPTeam <AQMPteam@aqmd.gov> 

Subject: AQMP comment 

 

Large numbers of small appliances contribute unnecessarily to NOx emissions, and many of 

them have never been regulated by a RACT rule. My recommendations for the long-term plan: 

1. The NOx emission standard for residential-scale water heaters should be zero. This job 
is widely done using solar, electric resistance, and electric heat pump technologies 
presently, which already achieve zero emissions. There is no reason to continue to 

 

1 California Energy Commission, 2021 Total System Electric Generation, available at: 

https://www.energy.ca.gov/data-reports/energy-almanac/california-electricity-data/2021-total-system-

electric-generation. 
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provide a special carve-out for natural gas combustion, except potentially in remote 
areas subject to frequent PSPS shutoffs. However, most ultra-low NOx natural gas 
water heaters seem to require electricity now anyway, so a remote area carve-out 
may not be necessary. Furthermore, as replacements transition to ultra-low NOx, 
power outlet retrofits are becoming necessary to support the electrical needs of the 
gas-fired units; why not pull 240 volts instead of 120 and convert to zero emission? 
The simplest implementation would be a stop-sale on water heaters with NOx 
emissions.  

2. The NOx emission standard for residential-scale clothes dryers should be zero. This job 
is widely done using clotheslines, electric resistance dryers, electric heat pump dryer 
technologies presently, which already achieves zero emissions. There is no reason to 
continue to provide a special carve-out for natural gas combustion in any part of 
SCAQMD jurisdiction.  The simplest implementation would be a stop-sale on clothes 
dryers with NOx emissions.  

3. The ultra-low NOx emission standard for residential fan-forced space heating has 
produced some benefit, but over the long term ultra-low is still unreasonably high 
compared to zero emission alternatives such as heat pumps. Significant portions of 
the US with similar climates never bothered to install widespread natural gas service 
or LPG alternatives; houses are all-electric and space heating is via electric heat 
pumps. I recommend a stop-sale on such furnaces that exceed a zero-NOx standard 
for residential and light commercial equipment.  

4. The NOx emission standard for cooking equipment including stoves, ovens, cooktops, 
flat-tops, and fryers should be zero. This job is widely done using electricity presently, 
which already achieves zero emissions. There is no reason to continue to provide a 
special carve-out for natural gas combustion in any part of SCAQMD jurisdiction 
except potentially in remote areas subject to PSPS shutoffs. The simplest 
implementation would be a stop-sale on cooking equipment with NOx emissions. This 
equipment also operates indoors without proper ventilation and adversely affects 
indoor air quality.  

5. The low NOx emission standard for pool and spa heating has produced some benefit, 
but over the long term ultra-low is still unreasonably high compared to zero emission 
alternatives such as solar and heat pump heaters. Significant portions of the US with 
similar climates never bothered to install widespread natural gas service or LPG 
alternatives; there are still plenty of swimming pools in Florida, for example. I 
recommend a stop-sale on such pool and spa heating equipment that exceeds a zero-
NOx standard.  

Many of these changes will include some nonzero retrofit cost, which is unfortunate but can 

be managed by end users and with appropriate rebate programs. If this were not the case, we 

would all still be shoveling coal and splitting wood. These rules can also be phased in by 

targeting new construction first, remodeling second, and other retrofits third. 

Response to Comment 2-1: Thank you for supporting South Coast AQMD’s proposal for zero emission 

water heaters. The proposal does align with your suggestion that natural gas units would only be allowed 

when zero emission units are deemed infeasible, such as the installations in remote areas subject to 

frequent public safety power shutoffs (PSPS). Further analysis will be conducted during the rulemaking 

process to determine specific situations where natural gas units with lower NOx technology would be 
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allowed as an alternative. New technologies, e.g., 120-volts heat pumps, would be a much-needed 

addition to the all-electric market profile, and a solution for consumers that cannot afford power outlet 

retrofits.  

Response to Comment 2-2: Staff recognized the wide adoption of electric resistance dryers and availability 

of electric heat pump dryers. Staff also understand there are challenges that prevent certain households 

to install those all-electric units. For example, for some old houses, the electrical wiring does not support 

electric dryers. Electric heat pump dryers do not have as wide a market adoption as the heat pumps for 

space and water heating either. Current market available heat pump dryers have smaller capacities than 

gas dryers and are only ideal for a family of four or less. Staff will meet with stakeholders during the future 

rulemaking to discuss the off-ramps when gas dryers would have to be allowed. Further in-depth analysis 

will be conducted as well. 

Response to Comment 2-3: The AQMP Control Measure R-CMB-02 is proposing zero emission for 

residential space heating. The adoption of heat pumps for space heating, ventilation, and air conditioning 

(HVAC) is gaining popularity. Manufacturers are also working on further development to expand their 

product profiles and overcome some application challenges (e.g., cold climate zones). There are various 

obstacles for a stop-sale approach as discussed in the control measure. Staff will establish a working group 

during the rulemaking process, during the public process staff will discuss specific situations for when an 

off-ramp should be provided. 

Response to Comment 2-4: South Coast AQMD staff appreciates your comments supporting a zero 

emission standard for cooking equipment. While a zero emission standard would be effective for sales of 

new appliances, it would not reduce emissions from existing conventional appliances. Control measures 

R-CMB-03 for residential cooking appliances and C-CMB-03 for commercial cooking appliances seek 

nitrogen oxides (NOx) reductions by replacing conventional gas-fired cooking appliances with a 

combination of zero emission and low NOx emission devices such as electric cooking devices, induction 

cooktops, and low NOx burner technologies. Future rule development will assess the feasibility of setting 

a standard for cooking equipment through a technology assessment, including testing of various cooking 

devices to establish emissions rates. More details on NOx reductions from cooking appliances can be 

found in Appendix IV-A of the Draft 2022 AQMP.  

Response to Comment 2-5: The AQMP Control Measure R-CMB-04 proposes a zero emissions standard 

for residential miscellaneous combustion sources such as pool heaters. The 2012 AQMP estimated that 

there were about 200,000 residential pool heaters in the South Coast AQMD that use natural gas. 

Significant amounts of those units would transition to zero emission units at end of their useful lifetime 

through implementing this control measure. One of the obstacles is that a pool heat pump works slower 

than a gas heater for heating the pool. In order to achieve the same performance, some cases would 

require installation of two heat pumps that would drive the cost even higher. The control measure 

proposed natural gas units as an off-ramp when zero emission units are deemed infeasible. Staff will have 

working group meetings to have further discussion and work out a feasible solution to maximize adoption 

of zero emission units. 

Response to Comment 2-6: Staff recognizes the concern for cost challenges for end users. The costs 

associated with widespread adoption of zero emission appliances are significant, and substantial incentive 

funds and programs will be needed to implement these measures. Please refer to the general response 

to Cost of Zero Emission Technology in Residential and Commercial Building Appliances. Staff agrees with 
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the comment, based on the feasibility, that the implementation for new buildings could occur earlier (e.g., 

2024) than that for existing building remodel or retrofit.  

 

Comment Letter #3 

South Coast AQMD Form Type: Draft 2022 AQMP Comment Submission Form 

Received: 6/2/2022 at 8:25 PM 

Commentor’s Name: Rita 

Organization: Self 

Email Address: marquismgr@gmail.com 

Commentor’s Signature: Rita 

Comments and suggestions on the Draft 2022 AQMP: 

I oppose the proposal to eliminate gas appliances. We need multi energy sources to meet our 

energy needs and deserve consumer freedom. Costs are going up and natural gas is a relatively 

clean and abundant. If the board is serious about promoting all electric policies it should look 

at reinstating San Onofre Nuclear power station and expanding nuclear generation first. If we 

are not promoting nuclear energy we are not serious about a green future. 

Response to Comment 3-1: For discussion on residential natural gas use, please refer to the general 

response to Need for Zero Emission Technology in Residential and Commercial Building Appliances. Staff 

also recognizes the concern for consumer cost. For further discussion, please refer to the general response 

to Cost of Zero Emission Technology in Residential and Commercial Building Appliances. 

Staff recognizes the significant impact of and the need for emission reductions from residential gas 

consumption, and the South Coast AQMD will continue to work with developers and other agencies to 

deploy other types of clean energy. Meeting the U.S. EPA’s current 2015 8-hour ozone standard of 70 ppb 

and other NAAQS will require continued emission reduction efforts with shared responsibility from all 

levels of government. Regarding the San Onofre nuclear power station, that is beyond South Coast 

AQMD’s regulatory authority. The Nuclear Regulatory Commission (NRC) has jurisdiction over the 

licensing, safety, and operational aspects of all nuclear power plants in the United States, and the 

California Public Utilities Commission (CPUC) has jurisdiction related to electric cost issues and ratepayer 

funding. The South Coast AQMD will conduct more in-depth analyses on clean energy deployment during 

the rulemaking process. 
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Comment Letter #4 
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Response to Comment 4-1: Staff appreciates the comment letter and acknowledges that most appendices 

were released after the Draft 2022 AQMP. To provide sufficient time for public input on the Draft 2022 

AQMP and associated appendices, South Coast AQMD extended the public comment deadline for the 
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Draft 2022 AQMP from June 21st to July 5th. In addition, comments on the appendices were accepted 

through July 22nd. 

 

Comment Letter #5 

From: Fred Orr <outlook_8DE46A95C025C540@outlook.com>  
Sent: Sunday, June 12, 2022 9:53 AM 
To: AQMPTeam <AQMPteam@aqmd.gov> 
Subject: [EXTERNAL]Proposed regulations on natural gas in residences 
 
Reading about proposals to do away with in home natural gas appliances and the pros and 
cons of doing so, leads me to comment that again our state of CA, appearing to be bent on 
saving the world from all the evils of pollution, seems to be going in the wrong direction.  
 
I was around when “all electric” homes were all the future rage, but the costs of electric 
water/home heating were and now are almost unbearable for all. To try and require 
replacement of these devices already in homes throughout CA seems once again over reach 
by our not so golden state. And to “make things okay”, but paying yet another “fee” (tax in my 
mind), is way beyond reasonable, especially when our state seems to have a problem with 
supplying electricity at the present time! 
 
Guess it is okay to have natural gas, etc out of state to supply electricity for the power hungry 
folks who live here?? I’m all for better air quality, but maybe there are better ways to 
accomplish this, especially in the auto world with gas hungry SUVs and trucks barreling down 
our freeways at +80MPH? 
 
My vote is definitely against requiring home natural gas items such as clothes dryers, 
water/home heaters and stoves to be replaced by electric models—an expense most folks 
who live here won’t be able to afford. 
 
Thanks for listening, 
 
Fred Orr, Redlands, CA 
 
Sent from Mail for Windows 
 
Response to Comment 5-1: Staff recognizes the concern for consumer cost as an obstacle to the 

implementation of zero emission appliances. Please refer to the general response to Cost of Zero Emission 

Technology in Residential and Commercial Building Appliances. Staff also understands the concern for 

electric grid supply and reliability. For discussion on electricity infrastructure and supply, please refer to 

the general response to Zero Emissions Infrastructure, Zero Emission Building Measures and Electricity 

Supply and Demand. 
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Comment Letter #6 

From: Elliott Alhadeff <ealha3@msn.com>  
Sent: Sunday, June 12, 2022 11:13 AM 
To: AQMPTeam <AQMPteam@aqmd.gov> 
Subject: Regulations 
 
Re the Orange County Register article, "Regulators Tilt at Windmills" June 12, Opinion, have 
any of you come to know that the atmospheric, manmade CO2 caused by the US is 
.00012%?  And you have the fantasy that California can have a measurable affect on this 
infinitesimal amount?  Get real!  NO MORE ECONOMICALLY DESTRUCTIVE REGULATIONS! 
Concentrate on adjusting to the changes, if any, and keeping California from falling any further 
into becoming a 3rd world, banana republic state. 
 
Elliott Alhadeff. 
Laguna Woods, Ca. 92637 
 
 
 
Sent from my T-Mobile 5G Device 
 

Response to Comment 6-1: The 2022 AQMP is the blueprint for the region to meet the 2015 federal ozone 

standard. It is a plan focused on reducing emissions of NOx, the key pollutant that must be controlled to 

reduce ozone. While steps to reduce CO2 and mitigate climate change are of critical importance, those 

programs are addressed by CARB and other entities. 

Staff understands the cost concern for consumers associated with the adoption of zero emission 

appliances. Please refer to the general response to Cost of Zero Emission Technology in Residential and 

Commercial Building Appliances for more discussion on cost. Please refer to the general response to 

Impact of Zero Emission Technology on Inequity which includes discussion on incentive programs. The 

control measures set a plan for future rulemaking. Staff will conduct in-depth analysis on the cost-

effectiveness during the future rulemaking. Any new rule requirement must be deemed cost-effective and 

feasible before it would be adopted.  

 

Comment Letter #7 

From: Jean Fullerton <jeanfullerton09@gmail.com>  
Sent: Sunday, June 12, 2022 12:56 PM 
To: AQMPTeam <AQMPteam@aqmd.gov> 
Subject: [EXTERNAL]Draft 2022 
 
Committee Members: 
I urge you to take a RATIONAL review of CMB-01 and CMB-02.  Banning gas appliances and 
space heaters is not going to solve any problems. 
Everyone is in favor of clean air however, this can be done without the over-regulation that 
you think is necessary. 
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I keep asking myself why the government is mandating so much new housing construction and 
at the same time telling citizens that we don't have adequate water supplies and our electric 
grids are a problem. Let's fix this first using common sense and workable solutions. 
Thank you,  
Jean Fullerton 

Response to Comment 7-1: The South Coast AQMD recognizes the significant impact of and the need for 

emission reductions from residential gas consumption. Please refer to the general response to Need for 

Zero Emission Technology in Residential and Commercial Building Appliances. Staff is aware of the public 

concern for electric grid supply for implementing zero emission appliances. For further discussion on 

electricity infrastructure, please refer to the general response to Zero Emissions Infrastructure, Zero 

Emission Building Measures and Electricity Supply and Demand. 

 

Comment Letter #8 

From: Dennis <dennisg2@cox.net>  
Sent: Sunday, June 12, 2022 1:37 PM 
To: AQMPTeam <AQMPteam@aqmd.gov> 
Subject: AQMP 
 

Our communities would be best served by AQMD closure of all facilities and the 
firing of your entire bureaucracy. 
Short of that, we would all be better off if you cancelled your “new” plan and 
stepped back from your continued micro-management. 
 
Having worked with people such as yourselves, I realize that you’re congenitally 
incapable of understanding the harm you do on a daily basis. 
It was one thing to clean up the air pollution that we had in the 1960’s – 
1979’s………..you are now into what we economists call the “Law of Diminishing 
Returns”.  
 
48 newly proposed “control measures”??? 
Are you kidding us?  
All you’ve done is move the source of pollution somewhere else and the idea 
that a “wind & solar” grid will save us is sheer folly. 
May I suggest you read Vaclav Smil’s book, “How the World Really Works” and 
get some much-needed perspective on the damage you do. 
 
Having written this, I also know that it will end up in your “round file”. 
Very sad……….. 
 
Dennis Gimian 
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Irvine, CA 
 
Response to Comment 8-1: South Coast AQMD staff appreciates your comments on the control measures 

for the Draft 2022 AQMP. Please refer to the general response to General Approach for the 2022 AQMP. 

 

Comment Letter #9 

From: Camilla Khan <camillak@yahoo.com>  
Sent: Sunday, June 12, 2022 2:53 PM 
To: AQMPTeam <AQMPteam@aqmd.gov> 
Subject: New Control Measures 
 
I am opposed to the proposed AQMP control measures. They will only create greater reliance 
on electricity, which is already a fragile source of energy. Natural gas is the obvious choice for 
clean, abundant energy. I in an attempt to achieve the unattainable ozone standard, the 
AQMD is proposing control measures that are detrimental to our standard of living and will 
achieve nothing. Please consider revising the ozone standard instead because it is an 
impossible goal.  
 
Thanks, 
Camilla Khan 
15 Chickadee Lane  
Aliso Viejo, CA 92656 
714-878-0939 
 

Response to Comment 9-1: The Draft 2022 AQMP forecasts the 2037 emissions inventory for residential 

fuel combustion to be about 10 tons/day under the existing regulations, one of the two top emitters 

among stationary sources. Staff recognizes the significant impact of and the need for emission reductions 

from residential gas consumption. For discussion on residential gas use and the need for emission 

reduction, please refer to the general response to Need for Zero Emission Technology in Residential and 

Commercial Building Appliances. 

Staff understands that electricity infrastructure and supply will become more challenging in the future to 

meet demand and maintain stability and resiliency. Higher usage and load density are expected largely 

due to the electrification of mobile and stationary sources. To address these challenges and accommodate 

future electrification needs, state and local agencies have been developing plans and conducting studies 

on improving the power grid infrastructure. Please refer to the general response to Zero Emissions 

Infrastructure, Zero Emission Building Measures and Electricity Supply and Demand for more details. 

While attaining the federal ozone standard by the 2037 deadline will be challenging, air quality modeling 

shows that it is possible with the measures in the Draft 2022 AQMP. Regarding the comment to revise the 

ozone standard, South Coast AQMD does not have the authority to change the standard. The U.S. EPA is 

required to establish and revise national standards for air pollutants at levels that are protective of public 

health. State and local entities like the South Coast AQMD are required to meet those standards; failure 
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to do so could result in the federal government imposing penalties and economic sanctions, as well as 

federal requirements to further reduce emissions. 

 

Comment Letter #10 

From: Peter Ballas <golfer6002000@icloud.com>  
Sent: Sunday, June 12, 2022 3:04 PM 
To: AQMPTeam <aqmpteam@aqmd.gov> 
Subject: Draft Air Quality Management Plan 
 
I just heard about the plan referenced above. Are you people insane?  Your plan will do 
irreparable harm to the people of California. I am against it. 
 
Sent from my iPhone 
Peter W Ballas 

Response to Comment 10-1: South Coast AQMD staff appreciates your comments on the Draft 2022 

AQMP. Please refer to the general response to General Approach for the 2022 AQMP. 
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Comment Letter #11 
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Response to Comment 11-1: The focus of the 2022 AQMP is to reduce NOx emissions to meet federal 

ozone standards. While measures to accelerate the adoption of zero emission appliances is part of that 

plan, staff recognizes that zero emission technologies may not be feasible in certain situations. The 

proposed control measures include low NOx technologies as a transitional alternative when the 

installation of a zero emission unit is determined to be infeasible (e.g., colder climate zones, or 

architecture design obstacles). Staff also understands that consumer cost of implementation will be a 

substantial challenge. Please refer to the general response to Cost of Zero Emission Technology in 

Residential and Commercial Building Appliances, and preliminary cost estimates will be quantified in the 

upcoming Socioeconomic Report for the 2022 AQMP. 

Response to Comment 11-2: Staff understands that electricity infrastructure and supply will become more 

challenging in the future to meet demand and maintain stability and resiliency. Higher usage and load 

density are expected largely due to the electrification of mobile and stationary sources. To address these 

challenges and accommodate future electrification needs, state and local agencies have been developing 

plans and conducting studies on improving the power grid infrastructure. Please refer to the general 

response to Zero Emissions Infrastructure, Zero Emission Building Measures and Electricity Supply and 

Demand. 

Response to Comment 11-3: For further discussion on electricity infrastructure and supply, please refer 

to the general response to Zero Emissions Infrastructure, Zero Emission Building Measures and Electricity 

Supply and Demand. See Response to Comment 3-1 for discussion on nuclear power. 

 

Comment Letter #12 

South Coast AQMD Form Type: Control Measure Idea Submission Form 

Received: 6/12/2022 at 15:21 PDT 

Commentor’s Name: Ralph Kostant 

Organization: None 

Email Address: Rbkostant@sbcglobal.net 

Control measure or emission source addressed: R-CMB-01,02, 03 

Provide your comments and suggestions on the control measures or emission source identified: 

At a time when California is facing rolling power outages and an increasingly unstable power 

grid, it is the height of regulatory irresponsibility to mandate replacement of natural gas water 

heaters and space heaters in existing residences, or to endeavor to reduce NOx by replacing 

gas ovens and ranges. The NOx reductions will be minimal relative to the expense and 

hardship the proposed rules will impose. 

Response to Comment 12-1: The South Coast AQMD recognizes the significant impact of and the need for 

emission reductions from residential gas consumption. Please refer to the general response to Need for 

Zero Emission Technology in Residential and Commercial Building Appliances. Staff is aware of the public 

concern for electric grid supply for implementing zero emission appliances. For further discussion on 

Comment 
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electricity infrastructure, please refer to the general response to Zero Emissions Infrastructure, Zero 

Emission Building Measures and Electricity Supply and Demand. Staff also understands the cost concern 

for consumers. Please refer to the general response to Cost of Zero Emission Technology in Residential 

and Commercial Building Appliances for more discussion on cost; and please refer to the general response 

to Impact of Zero Emission Technology on Inequity which includes discussion on incentive programs. The 

future rulemaking will involve an in-depth analysis on subjects such as utility cost change and power 

supply. Staff will also conduct working group meetings and other public meetings to develop feasible rule 

requirement with stakeholder input. 

Comment Letter #13 

From: J. Craig Collins <jcraigcollins@gmail.com>  
Sent: Sunday, June 12, 2022 3:24 PM 
To: AQMPTeam <AQMPteam@aqmd.gov> 
Subject: Public Comment on "2022 Air Quality Management Plan" 
 
Dear South Coast AQMD: 
 
We have reviewed the Executive Summary and selected portions of the 2022 AQMP. We are 
residents of Long Beach. We own a hydrogen fuel cell car and a gas-hybrid SUV. Our home 
appliances are fueled by natural gas and electricity. We have 200-ampere electric service. 
Solar panels are not an option due to our home's 1930 Spanish Colonial Revival architecture.  
 
Please consider the following: 
 
1. We strongly disagree with the premise that the stated NOx and ozone reductions can be 
achieved by 2037 at acceptable cost - if at all.  Reality must be inserted here. Reconsider the 
goal and determine what is reasonable and feasible. 
 
2. Given the massive contributions of aircraft, heavy trucks and locomotives to NOx and 
ozone, SCAQMD lacks jurisdiction to accomplish this goal. It should not disrupt residential life 
for millions of Californians in a futile attempt to do so. 
 
3. We STRONGLY disapprove of the proposed residential control measures R-CMB-01, R-CMB-
02 and R-CMB-03. Electricity is NOT "zero emission"; electricity is generated largely through 
the combustion of fossil fuels at remote sites, with consequent pollution.  
 
4. The California electric grid is woefully deficient to support even current demand. It is absurd 
to propose burdening it further with unnecessary load. 
 
5. Natural gas is a clean, efficient and versatile fuel that is ideally suited to on-site residential 
water heating, cooking, and space heating. Natural gas functions during periods of emergency 
that make electricity unavailable. Under no circumstances should its use be curtailed. 
 
We predict that intelligent California consumers will react with outrage should these 
proposals go forward. Please go back to the drawing board. Thank you.  
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Sincerely, 
 
J. Craig Collins, MD, MBA 
Alicia Gonzalez-Collins 
 
268 Belmont Avenue 
Long Beach CA 90803 
 

Response to Comment 13-1: South Coast AQMD is legally required to develop all feasible measures to 

reach the 70 ppb standard by 2037. If South Coast AQMD fails to develop a Plan and submit to U.S. EPA, 

there will be sanctions by the federal government and other consequences such as increased permitting 

fees, stricter permit conditions for new projects, and the loss of federal highway funds. Failure to meet 

the standard also means that residents in the region will continue to breathe levels of air pollution that 

cause adverse health impacts such as respiratory diseases and asthma. See general response for General 

Approach for the 2022 AQMP for more discussions. 

Response to Comment 13-2: Please refer to the general response to Need for Federal Actions. 

Response to Comment 13-3: Staff understands that the residential control measures would achieve even 

more NOx emission reductions, when combined with renewable, non-combustion, or lower emission 

power generation. In 2020, about 55 percent of electricity generation serving California came from 

renewable and zero-carbon resources. Although fossil fuels still comprise a significant portion of the 

resource mix, the state’s electric system is in a period of transition. Nearly 6,000 MW of firm and 

dispatchable resources are expected to be retired over the next five years. At the same time, the state 

continues to rapidly expand deployment of renewable resources and plan for increased electrification. 

Senate Bill 100 (De León, Chapter 312, Statutes of 2018) mandates that the California Public Utilities 

Commission, California Energy Commission, and Air Resources Board plan for 100 percent of total retail 

sales of electricity in California to come from eligible renewable energy resources and zero-carbon 

resources by December 31, 2045. The bill also updated the state’s Renewables Portfolio Standard to 

include the interim target of 60 percent of retail sales procured from eligible renewable sources by 

December 31, 2030. In addition to the state’s goal on renewables, the South Coast AQMD is dedicated to 

NOx emission reductions from electricity generating facilities. The 2022 Draft AQMP includes control 

measure L-CMB-06 which proposes to develop a rule to implement low NOx and zero emission 

technologies at electricity generating facilities. The target of this approach is to replace boiler units with 

lower-emitting turbines, implement zero emission technologies such as fuel cells or electrification for 10 

percent of gas-fired sources and other lower NOx emission technologies for the rest of gas-fired sources, 

and require stricter emission requirements from diesel internal combustion engines. This control measure 

reduces NOx emissions from electric generating units regulated by Rule 1135 – Emissions of Oxides of 

Nitrogen from Electricity Generating Facilities. 

Response to Comment 13-4: South Coast AQMD staff recognizes that there are valid concerns regarding 

grid capacity and reliability to support a widespread transition to zero emission technologies. Staff 

developed control measure MOB-15 to provide a commitment to engage with stakeholders involved in 

every aspect of the transition to zero emission fueling with the goal of identifying potential shortfalls in 

technologies and/or energy availability while assisting in a collaborative effort to address these concerns. 

The South Coast AQMD is uniquely positioned to actively engage with the CEC, CPUC, CARB, local utilities, 
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fleets and other stakeholders to help address the challenges related to grid capacity and reliability in the 

region. South Coast AQMD will continue to share information that can be used to better inform 

forecasting and energy analyses which are used to plan grid capacity upgrades. Current forecasting and 

energy analyses are primarily focused on the state ZEV goals and do not fully address all emission 

categories that will need to transition to zero emissions to reach attainment goals. The challenges related 

to the electrical grid and infrastructure availability are significant and will require collaborative problem 

solving involving all stakeholders. South Coast AQMD will continue to advise partner organizations 

through information sharing and close coordination of efforts to remove barriers to ZE infrastructure and 

technology deployments.  

Agencies and organizations throughout the state that are involved in energy distribution such as the 

California Energy Commission, the California Public Utility Commission, and local utilities such as Southern 

California Edison, are aware of the challenges ahead in terms of energy and infrastructure availability and 

are actively engaged in planning to anticipate future demand as the state moves toward a zero emission 

future. Engagement with these and additional partners involved in this transition through the direction 

detailed in MOB-15 will help articulate the region’s needs and challenges to anticipate potential shortfalls 

in energy and technology availability, and grid readiness and reliability. 

Response to Comment 13-5: Air quality regulatory agencies have traditionally set policies and 

requirements that are performance-based, and are therefore technology- and fuel-neutral. However, 

natural gas appliances still emit NOx and residential and commercial appliances using natural gas account 

for a substantial amount of NOx emissions in the Basin. South Coast AQMD is required by law to adopt all 

feasible measures to reduce NOx emissions in order to attain the standard by the deadline. 

 

Comment Letter #14 

From: Kelly Todak <ktodak@att.net>  
Sent: Sunday, June 12, 2022 3:47 PM 
To: AQMPTeam <aqmpteam@aqmd.gov> 
Subject: Air Quality Management Plan - Public Comment 
 
I would like to voice my objections to the 2022 Draft Air Quality Management Plan. It is 
ridiculous to imply that forcing homeowners and business owners to replace gas-burning 
appliances with electric appliances will improve air quality in Southern California in an 
appreciable way. Mitigating wildfires would do far more to reduce NOx emissions than 
demanding the replacement of water heaters (CMB-01), space heaters (CMB-02), and cooking 
devices (CMB-03). California does not presently have adequate electricity generation to 
prevent rolling blackouts in the summer. How, then, are people supposed to rely on electric 
stoves and water heaters? Like all California boondoggles, such as the Bullet Train or $7 billion 
in bonds to build dams and reservoirs that never materialize, this is a blatant attempt by the 
AQMD to extract “mitigation fees” and penalties from those who fail to comply. The very 
ozone standards the AQMD is attempting to achieve are completely unrealistic and must be 
reassessed. The 48 “control measures” that have been proposed serve no purpose other than 
to enrich the AQMD and companies that would sell and install compliant electric appliances. 

Comment 
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As a member of the public, I find these control measures completely unacceptable and I have 
no intention of cooperating with them. Please come up with a better plan. 
 
Kelly Todak 
Orange, CA 
 
Sent from my iPhone 
 

Response to Comment 14-1: The South Coast AQMD does consider the emissions from wildfires, which 

can affect air quality through increased emissions of the pollutants that form ozone. The South Coast 

AQMD’s mobile source measures are categorized into five broad categories, one of which involves the 

consideration of wildfire prevention and enhanced public outreach and education. Proposed control 

measure MCS-02 for wildfire prevention will seek to reduce the impacts of wildfires on particulate matter 

(PM) and ozone levels from efforts to reduce wildfire fuel. Fuel reduction efforts include hand-thinning, 

mechanical thinning, and the use of chipping equipment (chipping) to mitigate excess fuels at properties 

located in the residential urban-wild-interface (UWI) areas of the San Bernardino National Forest (SBNF). 

To support efforts of wildfire prevention and aid compliance with Zone 0 defensible space requirements 

of California Assembly Bill 3074, incentive funding will be provided for a pilot project of approximately 

1,400 acres. The South Coast AQMD will identify and coordinate implementation of the pilot project with 

established organizations and their contractors such as the Inland Empire Fire Safe Alliance, Mountain 

Rim Fire Safe Council, and Big Bear Fire Authority to provide fuel load reducing curbside chipping services 

to residents of these UWI areas. 

The South Coast AQMD is required by law to take all feasible measures to reduce emissions in order to 

meet air quality standards. Natural gas appliances account for a substantial amount of NOx in the Basin, 

which is the key pollutant that must be controlled to reduce ozone levels. 

Staff is aware of the concern for electric grid infrastructure for implementation. For further discussion on 

electricity infrastructure and supply, please refer to the general response to Zero Emissions Infrastructure, 

Zero Emission Building Measures and Electricity Supply and Demand. 

For discussion on the ozone standard, see Response to Comment 9-1. 

 

Comment Letter #15 

From: richarda venn <dick.venn@att.net>  
Sent: Sunday, June 12, 2022 6:40 PM 
To: susan@susanshelly.com 
Cc: AQMPTeam <aqmpteam@aqmd.gov>; publisher@scng.com; editor@scng.com 
Subject: Tilting at Windmills 
 

6/12/2022 
 
Brilliant article by you again as to the California Greenies playing Don 
Quixote!  The California government people will never learn what is destroying 
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the state as they shut off the water and now the fossil fuels that we all depend 
on for our quality of life. 
 
My lowest utility bill every month is natural gas ... and the government wokes 
want to destroy this efficiency.  Wonder why so many businesses and residents 
are leaving this miss-managed state? 
 
Thanks for being a rare voice of reason on a regular basis!  I will cc email to 
the AQMPteam as suggested in the event it might make a difference.  Great to 
see the San Francisco wake up call this past week as to getting rid of the 
radical SF Attorney General who was promoting criminals over the 
residents.  Let's hope we can get enough people awake to the need to change 
the direction of this previously great state before it is too late. 
 
Best regards, 
 
Dick Venn 
Retired 42 Year Resident; ex-ARMY Vet 
6566 Pinion Street 
Oak Park, CA 91377 
 
PS:  You and Mallard are the reasons I read the Daily News 

Response to Comment 15-1: South Coast AQMD staff appreciates your comments on the Draft 2022 

AQMP. The South Coast AQMD and other state and local agencies are aware of the public concern for the 

cost of implementing zero emission appliances. Please refer to the general response to General Approach 

for the 2022 AQMP and the general response to Cost of Zero Emission Technology in Residential and 

Commercial Building Appliances. 

 

Comment Letter #16 

From: Larry Kennedy <cotobaja@aol.com>  
Sent: Sunday, June 12, 2022 7:39 PM 
To: AQMPTeam <AQMPteam@aqmd.gov> 
Subject: [EXTERNAL]Do not require the conversion of all stoves, heaters, hot water heaters from natural 
gas to electricity 
 
Hello,  
I am requesting you do not advance the proposal of "Air quality Management plan", by 
restricting and requiring all gas appliances, stoves, heaters, water heaters or any other 
appliance be converted from gas to electric.  This is not the answer to fixing the health 
problem.   
This solution-the 2022 Draft by AQMD reminds me of the present "Bullett Train" fiasco that the 
state has put millions, yes, millions of dollars into and needs to be abandoned, however at this 
point our politicians keep pouring millions into a Freeway to No Where. 
Please do not embark on a similar project that fixes nothing. 
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Thanking you in advance for your attention to this matter. 
Larry Kennedy 
2231 E. 2nd St. 
Long Beach Ca 90803   

Response to Comment 16-1: NOx emissions from the residential sector are primarily generated by natural 

gas appliances for water heating, space heating and cooking. Staff recognizes the significant impact of and 

the need for emission reductions from residential gas consumption. Please refer to the general response 

to Need for Zero Emission Technology in Residential and Commercial Building Appliances for more 

discussion on residential gas use and emissions. 

The South Coast AQMD and other state and local agencies are aware of the public concern for the cost of 

implementing zero emission appliances. Please refer to the general response to Cost of Zero Emission 

Technology in Residential and Commercial Building Appliances for discussion on the cost. 

 

Comment Letter #17 

South Coast AQMD Form Type: Draft 2022 AQMP Comment Submission Form 

Received: 6/12/2022 at 22:31 PTD 

Commentor’s Name: Walter Mirczak 

Organization: No affiliation 

Email Address: Wmirczak@gmail.com 

Commentor’s Signature: Walter Mirczak 

Comments and suggestions on the Draft 2022 AQMP: 

I understand the region is required to meet the “2015 federal 8-hour ozone standard” by 2037 

and that meeting the standard would require reducing emissions of nitrogen oxides (NOx) by 

71% more than current rules and regulations will achieve. What the AQMD is allowed to 

regulate accounts for less than 20 percent of NOx emissions. Everything else is under federal 

or state control, such as ships, off-road equipment and aircraft. The AQMD can only regulate 

“stationary sources” of emissions. Residential combustion accounts for only a fraction of a 

fraction of NOx emissions even though there are gas water heaters, furnaces and stoves in up 

to 5.3 million residences. I oppose Control measure R-CMB 01, Control measure R-CMB 02, 

and Control measure R-CMB 03. While ozone may be the cause of health problems in 

Southern California, banning gas appliances doesn’t fix it. Residential appliances like gas-

powered furnaces and water heaters vent pollution outside; the stove is the one gas appliance 

in a home that is most likely unvented. Even so there are no documented risks to respiratory 

health from natural gas stoves from the regulatory and advisory agencies and organizations 

responsible for protecting residential consumer health and safety. The Federal Interagency 

Committee on Indoor Air Quality (CIAQ) routinely addresses indoor air quality issues of public 

importance. The CIAQ has not identified natural gas cooking emissions as an important issue 
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concerning asthma or respiratory illness. The association between the presence of a natural 

gas cooking appliance and increases in asthma in children is not supported by data-driven 

investigations covering actual appliance usage, emission rates, exposures, and the control of 

other factors that are well established for contributing to asthma and other respiratory system 

threats. Claims that children in homes with gas stoves have an increased risk of asthma 

symptoms frequently reference a “meta-analyses” of literature that emphasizes the simple 

presence of a gas appliance, not appliance usage or other exposure-related factors. There is 

no substantive evidence that electric cooking is cleaner when cooking byproducts are 

considered. Indoor air quality studies have consistently found that emissions from the cooking 

process—not solely from the burner or heat source operation—represent the chief source of 

concern with respect to indoor air quality for various classes of pollutants such as particulate 

matter and volatile organic compounds. Switching to electrical appliances is not a useful 

strategy to address indoor air quality because the emissions of concern are dominated by the 

smoke and grease that comes from cooking, regardless of the energy source used in 

conventional residential appliances. Residential gas cooking appliances represent a minor 

source of NO2. The principal source of indoor NO2 is polluted outdoor air that migrates 

indoors from vehicle and other sources. 

Response to Comment 17-1: Staff recognizes the significant impact of and the need for emission 

reductions from residential gas consumption. South Coast AQMD is required by federal law to develop 

plans to meet air quality standards, and is further required to take all feasible measures to reduce 

emissions to meet those standards. Meeting the U.S. EPA’s current 2015 8-hour ozone standard of 70 ppb 

and other NAAQS will require continued emission reduction efforts for both stationary and mobile sources 

with shared responsibility from all levels of government. Please refer to the general response to Need for 

Zero Emission Technology in Residential and Commercial Building Appliances for more discussion on 

residential gas use and emissions. 

 

Comment Letter #18 

From: John Winkler <jhwinkler@me.com>  
Sent: Monday, June 13, 2022 9:06 AM 
To: AQMPTeam <AQMPteam@aqmd.gov> 
Subject: Air Quality Management Plan 
 
Dear Sir, 
 
 The State energy officials warned that California likely will have a storage of electricity 
this summer which would be equivalent to power about 1.3 million homes. 
 On that same note, why is our government regulators trying to force us to purchase 
electric vehicles when there will not be enough electric power recharging facilities to 
accommodate electric cars? 
 The AQMD can only regulate “stationary sources”, such as power plants, refineries 
and factories; and the AQMD is already doing that.  The challenge is that the region is 
required to meet the ozone standard by 2037 and it does not look like it will happen, as 
nitrogen oxides would have to be reduced by 71%. 
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 That being said, how do you achieve this goal in the next 15 years when you have no 
control of the high ozone in California do to the wild fires, which happen a lot on federal land.  
Our Federal Government are not good stuarts of taking care of the forests.  The other issue is 
methane emissions from cows which produce global greenhouse emissions of 14.5% . 
 I look forward to your response, as we were thinking about an electric vehicle 
although if the vehicle cannot be recharged, what is the purpose of owning one? 
 John Winkler 
 San Pedro, CA 
 Jhwinkler@me.com 

Response to Comment 18-1: Concerns regarding grid capacity and reliability to support a widespread 

transition to zero emission technologies are the reason why the South Coast AQMD developed MOB-15. 

This control measure is a commitment to engage with stakeholders involved in every aspect of the 

transition to zero emission fueling with the goal of identifying potential shortfalls in technologies and/or 

energy availability while assisting in a collaborative effort to address these concerns. The South Coast 

AQMD is uniquely positioned to actively engage with the CEC, CPUC, CARB, local utilities, fleets and other 

stakeholders to help address the challenges related to grid capacity and reliability in the region. South 

Coast AQMD will continue to share information that can be used to better inform forecasting and energy 

analyses which are used to plan grid capacity upgrades. Current forecasting and energy analyses are 

primarily focused on the state ZEV goals and do not fully address all emission categories that will need to 

transition to zero emissions to reach attainment goals. The challenges related to the electrical grid and 

infrastructure availability are significant and will require collaborative problem solving involving all 

stakeholders.  South Coast AQMD will continue to advise partner organizations through information 

sharing and close coordination of efforts to remove barriers to ZE infrastructure and technology 

deployments.  

Agencies and organizations throughout the state that are involved in energy distribution such as the 

California Energy Commission, the California Public Utility Commission, and local utilities such as Southern 

California Edison, are aware of the challenges ahead in terms of energy and infrastructure availability and 

are actively engaged in planning to anticipate future demand as the state moves toward a zero emission 

future. Engagement with these and additional partners involved in this transition through the direction 

detailed in MOB-15 will help articulate the region’s needs and challenges to anticipate potential shortfalls 

in energy and technology availability, and grid readiness and reliability.  

The South Coast AQMD is aware of the emissions from wildfires. While the emissions from federal land 

belong to federal authority, staff has proposed control measure MCS-02 for wildfire prevention will seek 

to reduce the impacts of wildfires on particulate matter (PM) and ozone levels from efforts to reduce 

wildfire fuel. For discussion on wildfire emissions, please refer to Response to Comment 14-1. Staff also 

recognizes that emission reductions from primarily federally regulated emissions sources will be critical 

to attainment. Please refer to the general response to Need for Federal Actions. 

The South Coast AQMD also considers the emissions from livestock waste. Rule 1127 aims to reduce 

ammonia, volatile organic compounds (VOC), and PM10 emissions from livestock waste and applies to 

dairy farms and related operations such as heifer and calf farms and the manure produced on them. It 

also applies to manure processing operations, such as composting operations and anaerobic digesters. 
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Comment Letter #19 

From: Reed Rothrock <rothrockreed@gmail.com>  
Sent: Monday, June 13, 2022 9:44 AM 
To: AQMPTeam <aqmpteam@aqmd.gov> 
Subject: AQMP draft 2022 
 
Let me start by sharing with you that I am an environmentalist and can think of few things 
more important than the air we breathe. However, I am also a pragmatist with a family and 
monthly bills that struggles to get by in California. I heard about AQMP 2022 and started 
thinking about its vast implications to my pocketbook and to millions of others just like me. If 
you actually care about public input let me assure you that pretty much anyone shown the 
facts will think it's a ludicrous waste to force the replacement of millions of gas appliances to 
make an insignificant difference in our air quality. You may not hear much from the public 
now because they are busy with their lives and have no idea of your plans, but if the day 
comes that millions of households and restaurants are forced to spend thousands for a 
fractional change there will be outrage and a deepened sense that California is hopelessly 
dysfunctional. This proposal plainly doesn't give us much bang for the buck. The time is now 
for thoughtful choices to be made and you are at the helm for this challenge...please consider 
the burdens your policy can impose on us regular folks and look for other ways to improve the 
air we breathe without costing us the money we need to pay for the food we eat. 
Thank you,  
Reed Rothrock  

Response to Comment 19-1: The South Coast AQMD is tasked with improving air quality and public health 

and consider socioeconomic concerns and other factors in achieving equitable protection for all residents 

from air pollution. The South Coast AQMD and other state and local agencies are aware of the public 

concern for the cost of implementing zero emission appliances. Please refer to the general response to 

Cost of Zero Emission Technology in Residential and Commercial Building Appliances for discussion on the 

cost. The agency has already begun to address inequity for disadvantaged communities. Please refer to 

the general response to Impact of Zero Emission Technology on Inequity. The South Coast AQMD will work 

with stakeholders involved in zero emission infrastructure to ensure that zero emission technologies are 

distributed affordably and equitably. Affordability will be further considered during the future rulemaking 

or incentive program development process. 
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Comment Letter #20 

From: Crawford Moller <csmoller@hotmail.com>  
Sent: Monday, June 13, 2022 10:30 AM 
To: AQMPTeam <AQMPteam@aqmd.gov> 
Subject: Draft 2022 AQMP 
 

I am opposed to the proposed control measures regarding ozone.  If passed, they will 
do nothing to alleviate the identified problems but they will increase the cost of living 
in California.   
 
To get to zero emissions, please use your authority to make nuclear energy a more 
viable option. 
 
Crawford S. Moller 

Response to Comment 20-1: South Coast AQMD staff appreciates your comments on the control 

measures for the Draft 2022 AQMP. South Coast AQMD is required by law to develop plans to meet federal 

air quality standards, and also has a legal obligation to take all feasible measures to reduce emissions to 

meet those standards. Failure to meet federal air quality standards could result in the federal government 

imposing penalties, economic sanctions, and a federal plan. 

The Draft 2022 AQMP proposes control measures across all sectors that emit NOx. Staff recognizes the 

significant impact of, and the need for emission reductions from, residential gas consumption. For 

discussion on residential gas use and emissions, please refer to the general response to Need for Zero 

Emission Technology in Residential and Commercial Building Appliances. The South Coast AQMD and 

other state and local agencies are aware of the public concern for the cost of implementing zero emission 

appliances. Please see refer to the general response to Cost of Zero Emission Technology in Residential 

and Commercial Building Appliances for discussion on the cost. For discussion on nuclear energy, please 

see Response to Comment 3-1. Please refer to the general response to General Approach for the 2022 

AQMP. 

 

Comment Letter #21 

South Coast AQMD Form Type: Draft 2022 AQMP Comment Submission Form 

Received: 6/13/2022 at 11:20 PTD 

Commentor’s Name: Jonathan Peske 

Organization: No affiliation 

Email Address: jonpeske@yahoo.com 

Commentor’s Signature: Jonathan Peske 
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Comments and suggestions on the Draft 2022 AQMP: 

I do not support your proposals to phase out natural gas powered water heaters, furnaces, 

stoves, and ovens. It is not wise for us to shift all of our power needs to electricity when we 

already have trouble generating enough stable power statewide. We are already pushing to 

add many more electric vehicles so making these appliances also electric creates an even 

greater strain. We understand the value of diversity when it is applied to human teams and 

having a variety of power sources creates a more stable experience for citizens. Otherwise 

when the power goes out or the grid goes down there, you lose everything. If people choose 

to use electric appliances and heaters, that is their choice, but it should not be mandated by 

you. Please respect our freedoms. 

Response to Comment 21-1: South Coast AQMD staff appreciates your comments on the Draft 2022 

AQMP. Staff understands that electricity infrastructure and supply will become more challenging in the 

future to meet demand and maintain stability and resiliency. Higher usage and load density are expected 

largely due to the electrification of mobile and stationary sources. To address these challenges and 

accommodate future electrification needs, state and local agencies have been developing plans and 

conducting studies on improving the power grid infrastructure. Please refer to the general response to 

Zero Emissions Infrastructure, Zero Emission Building Measures and Electricity Supply and Demand. 

 

  

Comment 
21-1 



Comments and Responses to Comments on the 2022 AQMP 

47 

Comment Letter #22 

 

Comment 
22-2 

Comment 
22-1 



Draft Final 2022 AQMP 

48 

 

 

 

Comment 
22-2 Con’t 

Comment 
22-3 



Comments and Responses to Comments on the 2022 AQMP 

49 

 

 

Comment 
22-3 Con’t 

Comment 
22-4 



Draft Final 2022 AQMP 

50 

 

 

Comment 
22-4 Con’t 

Comment 
22-5  

Comment 
22-6  



Comments and Responses to Comments on the 2022 AQMP 

51 

 

 

Comment 
22-6 Con’t 



Draft Final 2022 AQMP 

52 

 

 

Comment 
22-7  

Comment 
22-6 Con’t  



Comments and Responses to Comments on the 2022 AQMP 

53 

 

Response to Comment 22-1: Thank you for reviewing and commenting on the 2022 Draft Air Quality 

Management Plan (AQMP). As Chapter 4 of the 2022 Draft AQMP elaborates, South Coast AQMD supports 

the inclusion of fuel cell technologies in NOx control measures for stationary source combustion and 

mobile source applications where feasible. Fuel cells can provide power to various applications across 

multiple sectors, including transportation; industrial, commercial, and residential buildings. Hydrogen 

storage in conjunction with fuel cells provides long-term energy storage for the grid. The application of 

fuel cell technologies for power generation and transportation has increased over the years and continues 

to expand with emerging technologies. However, as the commenters may agree, cost, performance, and 

durability are still critical challenges with this technology. 

It is essential to overcome these challenges to benefit from the advantages of fuel cell technologies over 

combustion-based technologies, such as higher efficiencies (>60 percent), zero tailpipe emissions, and 

lower CO2 emissions. Over the years, South Coast AQMD has partnered with national laboratories, 

universities, and industry partners to develop low-cost fuel cell stack and balance of plant (BOP) 

components and advance high-volume manufacturing approaches to reduce overall system cost. In 

addition, improving fuel cell efficiency and performance is critical to maintaining adequate performance 

over an extended period of time. High-performance fuel cell technologies can be built through innovative 

material and integration technologies and identifying and understanding fuel cell degradation 

mechanisms to develop materials and strategies to mitigate these effects. South Coast AQMD supports 

such research and development projects through its work in the Technology Demonstration group and 

the Clean Fuels Fund.  

In the transportation sector, the cost of fuel cells, hydrogen production, distribution, and fueling 

infrastructure at a small scale remain the primary challenges to fuel cell technology adoption. While fuel 

cell vehicles and infrastructure provide comparable ranges and fueling times to conventional 

technologies, such barriers can still impact business and consumer models. South Coast AQMD is 

committed to investing and partnering where appropriate to expand light, medium and heavy-duty 

hydrogen infrastructure and to advance fuel cell vehicle technologies in specific vehicle categories.  

Response to Comment 22-2: As part of the technology evaluation for the rule making process, staff seeks 

out new technology that may provide emissions reductions for pollutants such as NOx, SOx, and PM. The 

use of zero or low NOx emission fuel cell systems to replace existing non-emergency internal combustion 

engines may be explored and would be subject to a cost-effectiveness analysis to determine viability as 

an option.   

Response to Comment 22-3: Staff appreciates the support for fuel cell systems to replace emergency 

internal combustion engines (ICEs). Staff will evaluate zero and low NOx technologies for technical 

feasibility and cost-effectiveness in future rulemaking processes. 

Response to Comment 22-4: Staff supports fuel cell technologies in NOx control measures for stationary 

source combustion and mobile source applications where feasible. Fuel cells can provide power to various 

applications including transportation, buildings, and long-term energy storage for the grid. Fuel cell 

technologies will continue to expand with emerging technologies, but cost, performance and durability 

are still critical challenges. 
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Response to Comment 22-5: Staff appreciates the support for zero and low NOx technologies to replace 

large turbines. Staff will evaluate all zero and low NOx technologies for technical feasibility and cost-

effectiveness. 

Response to Comment 22-6: Staff appreciates the support for zero and low NOx emission technologies 

for electricity generation. Fuel cell systems will be included in the evaluation of zero and low NOx 

technologies for technical feasibility and cost-effectiveness. The operation of zero and low NOx load 

demand following technologies will complement renewable power generation improving the reliability 

and stability of the electrical grid. 

Response to Comment 22-7: The smaller footprint and operational ability to continue providing power 

when the grid goes down are beneficial features of fuel cells. These features will be included in feasibility 

and cost-effectiveness assessments. 

 

Comment Letter #23 

From: joe f. wilson <teqqjazz@gmail.com>  
Sent: Monday, June 13, 2022 11:41 AM 
To: AQMPTeam <AQMPteam@aqmd.gov> 
Subject: [EXTERNAL]Banning gas appliances-comments -against 
 
To whom it may concern- the wife and i are in our 70!s and remember when smog was so 
thick you could feel it in our lungs .  You people are never satisfied. You green, clean, and 
downright mean, proposals are whats killing us seniors.  Just bought a new (900.00) water 
heater a couple of years ago(hope fully the last one.  Never paid so much for a water heater 
in my life. Pilotless ignition, really smart, now you have to wait for hot water longer than the 
old d ones. We dont go anywhere, and are just trying to survive, its getting harder all the time, 
and all you people do is think of more outrageous mandatory proposals that will cost us even 
more money.  We don think people are going to stand for much more of this crap. Out of 
money, out of patience, and almost out of time.  Going all electric is madness, 0ne emp 
nuclear device,   Detonated over the USA, and it would be game over for everything electric, 
A-Z, and no backup.  You folks are absolutely brilliant,  our grid is vulnerable right now with 
no plans to harden it.  I could go on and on, but why bother, you know where we and 
thousands of people on fixed incomes are going to hate all of this. So- have a Blessed day.  
Joe and lola wilson 

Response to Comment 23-1: The South Coast AQMD is required by law to develop plans to meet federal 

air quality standards. As the commenter noted, South Coast AQMD has made great progress over the past 

several decades in cleaning up the air, but still fails to meet federal air quality standards and the public 

continues to breathe unhealthy air. If South Coast AQMD is unable to meet federal air quality standards 

the agency faces potential penalties and economic sanctions from the federal government, as well as the 

imposition of federal air quality plans. 

Staff is aware of the public concern for the cost of implementing zero emission appliances. Please refer to 

the general response to Cost of Zero Emission Technology in Residential and Commercial Building 

Comment 
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Appliances for discussion on the cost. For consumers in disadvantaged communities and on fixed incomes, 

the South Coast AQMD and other state and local agencies recognize that cost and socioeconomic factors 

also pose an inequity concern. For further discussion, please refer to the general response to Impact of 

Zero Emission Technology on Inequity. 

Staff understands that electricity infrastructure and supply will become more challenging in the future to 

meet demand and maintain stability and resiliency. Please refer to the general response to Zero Emissions 

Infrastructure, Zero Emission Building Measures and Electricity Supply and Demand for how state and 

local agencies have been developing plans and conducting studies on improving the power grid 

infrastructure to address these challenges and accommodate future electrification needs. 

 

Comment Letter #24 

From: Robert Wood <RWood@iepacific.com>  
Sent: Monday, June 13, 2022 11:46 AM 
To: AQMPTeam <AQMPteam@aqmd.gov> 
Subject: 2022 Draft AQMP - against 
 
I read a short editorial in the San Bernardino Sun and the following excerpt tells you what you 
already know. This is a colossal regulatory nightmare and should be rejected and reworked. 
 

“The South Coast Air Quality Management District has just produced its 
2022 Draft Air Quality Management Plan, known as the AQMP. It's very 
long, but here's the short version: The region is required to meet the 
"2015 federal 8-hour ozone standard" by 2037, and there's no way it can 
be done. 

Meeting the standard would require reducing emissions of nitrogen 
oxides (NOx) by 71% more than all our current rules and regulations will 
achieve. "The only way to achieve the required NOx reductions is 
through extensive use of zero emission technologies across all stationary 
and mobile sources," the executive summary states, but what the AQMD 
is allowed to regulate "accounts for less than 20 percent of NOx 
emissions." 

So even though "residential combustion" accounts for only a fraction of a 
fraction of NOx emissions, they're trying to force the replacement of gas 
water heaters, furnaces and stoves in up to 5.3 million residences.” 
 
STOP THE MADNESS! 
 
Thank you, 

 
Bob Wood - Superintendent 

Comment 
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BEQ Repairs Bldgs 5698 & 5697 
MCAS Miramar, CA 
C: 619.947.8073 
E: rwood@iepacific.com  

 
 

Response to Comment 24-1: The Draft 2022 AQMP forecasts the 2037 emissions inventory for residential 

fuel combustion to be about 10 tons/day under the existing regulations, one of the two top emitters of 

NOx from stationary sources. NOx is the key pollutant that must be reduced to meet federal ozone 

standards. For discussion on emissions from residential natural gas use, please refer to the general 

response to Need for Zero Emission Technology in Residential and Commercial Building Appliances.  

The South Coast AQMD’s primary regulatory authority to control emissions is for stationary and area 

sources of emissions and has limited regulatory authority to control mobile source emissions. The Draft 

2022 AQMP addresses mobile source emission reductions by developing creative strategies, such as 

measures to reduce mobile source emissions associated with warehouses, ports, and rail yards. It also 

includes measures developed by the California Air Resources Board (CARB) as part of their Draft 2022 

State SIP strategy and measures provided by the Southern California Association of Governments (SCAG). 

Meeting the U.S. EPA’s current 2015 8-hour ozone standard of 70 ppb and other NAAQS will require 

continued emission reduction efforts for both stationary and mobile sources with shared responsibility 

from all levels of government. For discussion on the ozone standard, see Response to Comment 9-1.  

 

Comment Letter #25 

From: sitefinity@aqmd.gov <sitefinity@aqmd.gov>  
Sent: Monday, June 13, 2022 12:18 PM 
To: Sang-Mi Lee <slee@aqmd.gov> 
Subject: Contact Form 

Contact Form 

Name: william oram 

Email: whojr@verizon.net 

mailto:rwood@iepacific.com
mailto:sitefinity@aqmd.gov
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Message:  
I have read through some parts of this plan. What I see is 
eliminating natural gas and going all electric. I have been 
reading that we don't have enough electricity as it is. The 
wind and solar is never going to be enough and no seems 
to want to talk about nuclear. How are we going to cook 
food during a rolling blackout. It seems the AQMD is 
trying to fix problems that are going to cause more 
problems than they solve. 

Response to Comment 25-1: While the focus of the control measures for stationary sources is to 

accelerate the adoption of zero emission appliances, staff acknowledges that zero emission technologies 

may not be feasible in certain situations. The proposed measures include low NOx technologies as a 

transitional alternative when the installation of a zero emission unit is determined to be infeasible (e.g., 

colder climate zones, or architecture design obstacles). Staff also understands that electricity 

infrastructure and supply will become more challenging in the future to meet demand and maintain 

stability and resiliency. Please refer to the general response to Zero Emissions Infrastructure, Zero 

Emission Building Measures and Electricity Supply and Demand for how state and local agencies have 

been developing plans and conducting studies on improving the power grid infrastructure to address 

these challenges and accommodate future electrification needs. Please refer to Response to Comment 3-

1 for additional discussion on nuclear energy. 

 

Comment Letter #26 

From: Kirk Wasson <kirkwasson7@gmail.com>  
Sent: Monday, June 13, 2022 12:42 PM 
To: AQMPTeam <AQMPteam@aqmd.gov> 
Subject: The plan 
 
After reading about he plan I believe it is really horrible, it will not do what we hope it would 
do and clean things up.  Please scrap this plan.  
Thank you 
Kirk Wasson 

 

Response to Comment 26-1: South Coast AQMD staff appreciates your comments on the Draft 2022 

AQMP. Please refer to the general response to General Approach for the 2022 AQMP. 

 

Comment 
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Comment Letter #27 

From: Collette Lee <colletteleesells@gmail.com>  
Sent: Monday, June 13, 2022 12:55 PM 
To: AQMPTeam <AQMPteam@aqmd.gov> 
Cc: Gale Hammons <ghammons5@msn.com> 
Subject: Rethink this unreasonable position that hurts Californians 
 

The 48 newly proposed emission “control measures.”  All need to be 

abolished due to the impossibility of compliance. How  is it possible 

to reduce emissions when 

 
 

As stated in recent article”Meeting the standard would require 
reducing emissions of nitrogen oxides (NOx) by 71% more than all 

our current rules and regulations will achieve. “The only way to 
achieve the required NOx reductions is through extensive use of zero 

emission technologies across all stationary and mobile sources,” the 
executive summary states, but what the AQMD is allowed to regulate 

“accounts for less than 20 percent of NOx emissions.” 

 
 

That being said why would you penalize the average worker through 
requirements that are impossible to be met. 

 
 

Lawmakers help us 

 
 

Sincerely  

 
 

Collette Lee 
 

 
 
Collete Lee 

 

Response to Comment 27-1: South Coast AQMD staff appreciates your comments on the Draft 2022 

AQMP. The South Coast AQMD is required by law to develop plans to meet federal air quality standards. 

The South Coast AQMD has made great progress over the past several decades in cleaning up the air, but 
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still fails to meet federal air quality standards and the public continues to breathe unhealthy air. If the 

South Coast AQMD is unable to meet federal air quality standards the agency faces potential penalties 

and economic sanctions from the federal government, as well as the imposition of federal air quality plans. 

Please refer to the general response to General Approach for the 2022 AQMP for more details, as well as 

the response to comment 24-1. 

 

 

 

Comment Letter #28 

From: Vanessa Miller <scottandness@gmail.com>  
Sent: Monday, June 13, 2022 1:01 PM 
To: AQMPTeam <aqmpteam@aqmd.gov> 
Subject: Emissions plans 
 
I am disturbed by several components of the air quality plan that only make sense if your goal 
is to reduce air emissions to X level, but completely throw out any idea of living cheaply or 
ultimately safely for the environment. 
 
Sixty-six percent of CA’s energy comes from non-renewable sources, like coal, oil and nuclear. 
Yet for the sake of emissions, not the planet or even the state as a whole, you want southern 
CA gardeners and residents to switch to electric stoves, water heaters, furnaces, appliances, 
and electric garden appliances despite the fact that the actual number of those items might 
not have a measurable effect on lowering our air pollutants due to emissions you don’t have 
the power to regulate, and due to our weather patterns. In addition, those appliances are 
often more costly to purchase, more costly to run, and less efficient than their natural gas or 
gasoline powered counterparts. This hurts the middle and lower class much more than it hurts 
So Cal’s wealthy. We already pay more to live in CA than in much of the rest of the nation, and 
now the proposed measures make it more expensive and less efficient.  
 
I understand that it’s the job of the board to meet expectations in emissions levels. But who 
will stand up to say anything when the standards handed to you aren’t achievable or 
reasonable? 
 
Please reconsider the new standards you are proposing. 
 
Thanks, 
Vanessa Miller 
Cypress resident 

Response to Comment 28-1: The South Coast AQMD is required by law to develop plans to meet federal 

air quality standards. The South Coast AQMD currently fails to meet these standards, and the public 

suffers health impacts from breathing unhealthy levels of ozone as a result. If the South Coast AQMD is 

Comment 
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unable to meet federal air quality standards the agency faces potential penalties and economic sanctions 

from the federal government, as well as the imposition of federal air quality plans. 

The South Coast AQMD recognizes the significant impact of and the need for emission reductions from 

residential gas consumption. Please refer to the general response to Need for Zero Emission Technology 

in Residential and Commercial Building Appliances. Staff is aware of the public concern for electric grid 

supply for implementing zero emission appliances. For further discussion on electricity infrastructure, 

please refer to the general response to Zero Emissions Infrastructure, Zero Emission Building Measures 

and Electricity Supply and Demand. Staff also understands the cost concern for consumers. Please refer 

to the general response to Cost of Zero Emission Technology in Residential and Commercial Building 

Appliances for more discussion on cost and the general response to Impact of Zero Emission Technology 

on Inequity which includes discussion on incentive programs. The future rulemaking will involve an in-

depth analysis on subjects such as utility cost change and power supply. Staff will also conduct working 

group meetings and other public meetings to work out a feasible rule requirement with stakeholders. 

 

Comment Letter #29 

From: sitefinity@aqmd.gov <sitefinity@aqmd.gov>  
Sent: Monday, June 13, 2022 2:22 PM 
To: Sang-Mi Lee <slee@aqmd.gov> 
Subject: Contact Form 

Contact Form 

Name: Nancy Latimer 

Email: nancy99n@gmail.com 

Message:  
Please do a reality check on any new regulations. Please 
have a good analyst give you information on what the 
consequences of these regulations will be on real 
people in the state of California. Don't let vocal 
extremists outweigh common sense. Figure out if 
regular and lower income citizens will be able to afford 
complying with any new regulations. Electricity in the 
state of California is a problem with brown-outs and 

Comment 
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shutdowns during high fire danger. If you regulate away 
all sources of energy except electricity -- will California 
become a place where the poor and middle class live 
like a third-world country and the only the rich can 
afford to live here? Please think long and hard about all 
the unforeseen consequences of your regulations. 
Thank you.  

Response to Comment 29-1: The South Coast AQMD and other state and local agencies are aware of the 

public concern for the cost of implementing zero emission appliances. Please see general response to Cost 

of Zero Emission Technology in Residential and Commercial Building Appliances for discussion on the cost. 

For consumers including disadvantaged communities, the South Coast AQMD and other state and local 

agencies recognize that cost and socioeconomic factors also pose an inequity concern. For further 

discussion, please see general response to Impact of Zero Emission Technology on Inequity. In addition, a 

socioeconomic impact analysis of the proposed control measures is underdevelopment and will be 

released for public review and comment soon. The economic analysis will evaluate the cost associated 

with the proposed control measures and monetized benefits expected from cleaner air resulting from the 

implementation of the control measures. Staff understands that electricity infrastructure and supply will 

become more challenging in the future to meet demand and maintain stability and resiliency. Please see 

general response to Zero Emissions Infrastructure, Zero Emission Building Measures and Electricity Supply 

and Demand for how state and local agencies have been developing plans and conducting studies on 

improving the power grid infrastructure to address these challenges and accommodate future 

electrification needs. The future rulemaking will involve an in-depth analysis on subjects such as utility 

cost change and power supply. Staff will also conduct working group meetings and other public meetings 

to work out a feasible rule requirement with stakeholders. 

Comment 
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Comment Letter #30 

From: iahirsch@aol.com <iahirsch@aol.com>  
Sent: Monday, June 13, 2022 2:35 PM 
To: AQMPTeam <AQMPteam@aqmd.gov> 
Subject: Air Quality Management Plan 
 

  
 

Dear AQMD, 
  
I read an article in the OC Register on June 12, that I found really 
worrisome. It's the plan to have homeowners replace their gas 
powered appliances with electric as well as requiring new car 
purchases to be electric, not gas. 
  
We don't have enough power now as it is. In the summer we are 
instructed to not use power from 4:00 p.m. until 9:00 p.m. because 
of the strain on the power grid. Not to mention the even higher 
electric bills homeowners will have with the use of all this extra 
electricity. I know the lawmakers that come up with these ideas are 
well paid, so they can afford these high costs, but they forget the 
average person, family, or senior citizen on a fixed income will not 
be able to afford these higher bills.  
  
I hope that the committee who is deciding this new plan really thinks 
long and hard about the repercussions it will have on the citizens. 
Of course clean air is a goal we should all be behind, but I hope the 
committee thinks these plans through very carefully and 
investigates the possibility of other alternatives.  
  
Sincerely, 
 

Irene Hirsch     

Response to Comment 30-1: Thank you for your comments. While the focus of the control measures for 

stationary sources is to accelerate the adoption of zero emission appliances, South Coast AQMD staff 

acknowledges that zero emission technologies may not be feasible in certain situations. The proposed 

measures include low NOx technologies as a transitional alternative when the installation of a zero 

emission unit is determined to be infeasible (e.g., colder climate zones, or architecture design obstacles). 

Note that the Draft 2022 AQMP does not contain a control measure that requires the replacement of 
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gasoline-fueled cars with electric vehicles. This would be for the California Air Resources Board (CARB) to 

pursue on the state level. 

Electricity infrastructure and supply will become more challenging in the future to meet demand and 

maintain stability and resiliency. Please refer to the general response to Zero Emissions Infrastructure, 

Zero Emission Building Measures and Electricity Supply and Demand for how state and local agencies have 

been developing plans and conducting studies on improving the power grid infrastructure to address 

these challenges and accommodate future electrification needs. 

The South Coast AQMD and other state and local agencies are aware of the public concern for the cost of 

implementing zero emission appliances. Please refer to the general response to Cost of Zero Emission 

Technology in Residential and Commercial Building Appliances for discussion on the cost. For consumers 

in disadvantaged communities and on fixed incomes, the South Coast AQMD and other state and local 

agencies recognize that cost and socioeconomic factors also pose an inequity concern. For further 

discussion, please refer to the general response to Impact of Zero Emission Technology on Inequity. 

 

Comment Letter #31 

From: Pam Rehwoldt <psrehwoldt@sbcglobal.net>  
Sent: Monday, June 13, 2022 5:02 PM 
To: AQMPTeam <AQMPteam@aqmd.gov> 
Subject: Defeat Draft 2022 AQMP 
 
To Whom It May Concern: 
 
In reading about Draft 2022 AQMP, I do not know how it can even be considered a solution to 
our problem.   
 
It requires reducing nitrogen oxides by 71% more than all our current rules and regulations 
will achieve.  AQMD is only allowed to regulate "accounts for less than 20% of NOx emission"    
Everything  else is under federal or state control.  AQMD can, therefore, only regulate 
"stationary sources" of emissions, such as power plants, refineries, and factories -- which they 
have already done.  This leaves "residential combustion" as the source needed for reductions 
to meet this plan.--even though they are only a small percentage of the problem and remedies 
such as getting rid of gas water heaters, furnaces and stoves in residents.  This is very costly 
to residents.   
It seems other areas which contribute to the pollutant levels should be evaluated and 
researched -- wildfires, "weather conditions, "topography," "frequent strong temperature 
inversions" and "abundant sunshine" create a "perfect storm" of conditions for forming air 
pollution and high ozone. 
 
Given all these factors, perhaps it would make sense to review the ozone standard itself and 
see if it is appropriate or delusion.  Could our financial resources be directed toward 
something more beneficial? 
 
Please give this consideration. 
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Pam Rehwoldt 

Response to Comment 31-1: The South Coast AQMD is required by law to develop plans to meet federal 

air quality standards. The South Coast AQMD has made great progress over the past several decades in 

cleaning up the air, but still fails to meet federal air quality standards and the public continues to breathe 

unhealthy air. If the South Coast AQMD is unable to meet federal air quality standards, the agency faces 

potential penalties and economic sanctions from the federal government, as well as the imposition of 

federal air quality plans. 

The Draft 2022 AQMP contains control measures across all sectors that emit NOx, the key pollutant that 

must be controlled to reduce ozone. The South Coast AQMD’s primary regulatory authority is to control 

emissions for stationary point and area sources of emissions and has limited regulatory authority to 

control mobile source emissions. The Draft 2022 AQMP addresses mobile source emission reductions by 

developing creative strategies, such as facility wide and incentive approaches, and includes measures 

developed by the California Air Resources Board (CARB) as part of their Draft 2022 State SIP strategy and 

measures provided by the Southern California Association of Governments (SCAG).  

Stationary sources still contribute significant NOx emissions. Staff forecasts that by 2037 emissions from 

residential fuel combustion will be one of the two top emitters among stationary sources. For discussion 

on emissions from residential natural gas use, please refer to the general response to Need for Zero 

Emission Technology in Residential and Commercial Building Appliances.  

Meeting the U.S. EPA’s current 2015 8-hour ozone standard of 70 ppb and other NAAQS will require 

continued emission reduction efforts for both stationary and mobile sources with shared responsibility 

from all levels of government. For discussion on the ozone standard, see Response to Comment 9-1. 

The South Coast AQMD does consider the emissions from wildfires, which can affect air quality through 

increased emissions of ozone precursors. The South Coast AQMD’s mobile source measures are 

categorized into five broad categories, one of which involves the consideration of wildfire prevention and 

enhanced public outreach and education. Proposed control measure MCS-02 for wildfire prevention will 

seek to reduce the impacts of wildfires on particulate matter (PM) and ozone levels from efforts to reduce 

wildfire fuel. For further discussion on wildfire emissions, please refer to Response to Comment 14-1. 

 

Comment Letter #32 

South Coast AQMD Form Type: Draft 2022 AQMP Comment Submission Form 

Received: 6/13/22 at 17:28 PDT 

Commentor’s Name: Kenneth Linden 

Organization: No affiliation 

Email Address: ccbbone@verizon.net 



Comments and Responses to Comments on the 2022 AQMP 

65 

Commentor’s Signature: /s/Kenneth Linden 

Comments and suggestions on the Draft 2022 AQMP: 

You must be kidding. My power goes out and I can't heat hot water or cook meals or heat 

water on stove because they are gas appliances in my home and must be replaced with non 

gas sources. This rule will not reduce NOx levels by any significant amount. Stop forest fires 

and that will have a much bigger effect. This rule reminds me of what we were told about 

changing to California blended gas requirements. The blend won't cost any more. Look how 

that worked out. Don't put NOx burdens on households because we are easy targets. Since my 

gas furnace is also at risk, maybe I should go back to heating my house with my wood burning 

fireplace. This 70 parts per billion standard for the LA basin is crazy. 

 

Response to Comment 32-1: The South Coast AQMD is required by law to develop plans to meet federal 

air quality standards. The South Coast AQMD has made great progress over the past several decades in 

cleaning up the air, but still fails to meet federal air quality standards and the public continues to breathe 

unhealthy air. If the South Coast AQMD is unable to meet federal air quality standards the agency faces 

potential penalties and economic sanctions from the federal government, as well as the imposition of 

federal air quality plans. 

Residential fuel combustion contributes significant levels of NOx emission in the region. Staff forecasts 

that by 2037 emissions from residential fuel combustion will be one of the two top emitters among 

stationary sources. For discussion on emissions from residential natural gas use, please refer to the 

general response to Need for Zero Emission Technology in Residential and Commercial Building 

Appliances. The South Coast AQMD and other state and local agencies are aware of the public concern 

for the cost of implementing zero emission appliances. Please refer to the general response to Cost of 

Zero Emission Technology in Residential and Commercial Building Appliances for discussion on the cost.  

Staff understands that electricity infrastructure, reliability, and supply will become more challenging in 

the future to meet demand and maintain stability and resiliency. Higher usage and load density are 

expected largely due to the electrification of mobile and stationary sources. To address these challenges 

and accommodate future electrification needs, state and local agencies have been developing plans and 

conducting studies on improving the power grid infrastructure. Please refer to the general response to 

Zero Emissions Infrastructure, Zero Emission Building Measures and Electricity Supply and Demand for 

more details.  

The South Coast AQMD does consider the emissions from wildfires, which can affect air quality through 

increased emissions of ozone precursors. The South Coast AQMD’s mobile source measures are 

categorized into five broad categories, one of which involves the consideration of wildfire prevention and 

enhanced public outreach and education. Proposed control measure MCS-02 for wildfire prevention will 

seek to reduce the impacts of wildfires on particulate matter (PM) and ozone levels from efforts to reduce 

wildfire fuel. For further discussion on wildfire emissions, please refer to Response to Comment 14-1. For 

discussion on the ozone standard, see Response to Comment 9-1. 
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Comment Letter #33 

From: Gail Brenner <gailbgrey@gmail.com>  
Sent: Tuesday, June 14, 2022 2:07 PM 
To: AQMPTeam <AQMPteam@aqmd.gov> 
Subject: [EXTERNAL]Proposal for regulatory approach to natural gas 
 
This email is being sent to strongly oppose your plans to regulate and force your 
changes for conversion from gas appliances. 
 
My home was built in 1966 and has gas heating, cooking and clothes drying. 
For all this my gas bill averages 10 therms per month. You are proposing that 
I have to pay (from my social security payment) to convert all my appliances to save 
10 therms per month? 
 
Someone needs to look at big picture here. I hope this email is one of many telling 
you I find your proposals ridiculous.  
 
Gail Brenner 

Response to Comment 33-1: The South Coast AQMD is required by law to develop plans to meet federal 

air quality standards. The South Coast AQMD has made great progress over the past several decades in 

cleaning up the air, but still fails to meet federal air quality standards and the public continues to breathe 

unhealthy air. If the South Coast AQMD is unable to meet federal air quality standards the agency faces 

potential penalties and economic sanctions from the federal government, as well as the imposition of 

federal air quality plans. 

While the focus of the control measures for stationary sources is to accelerate the adoption of zero 

emission appliances, staff acknowledges that zero emission technologies may not be feasible in certain 

situations. The proposed measures include low NOx technologies as a transitional alternative when the 

installation of a zero emission unit is determined to be infeasible (e.g., colder climate zones, or 

architecture design obstacles). The South Coast AQMD and other state and local agencies are aware of 

the public concern for the cost of implementing zero emission appliances. Please refer to the general 

response to Cost of Zero Emission Technology in Residential and Commercial Building Appliances for 

discussion on the cost. For consumers in disadvantaged communities, the South Coast AQMD and other 

state and local agencies recognize that cost and socioeconomic factors also pose an inequity concern. For 

further discussion, please refer to the general response to Impact of Zero Emission Technology on Inequity. 

 

Comment Letter #34 

From: mahorvath@verizon.net <mahorvath@verizon.net>  
Sent: Tuesday, June 14, 2022 5:10 PM 
To: AQMPTeam <AQMPteam@aqmd.gov> 
Subject: Comments on Draft 2022 AQMP 
 

Comment 
33-1  
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I am submitting comments on the Draft 2022 Air Quality Management Plan. My objections are 
to the proposed regulatory approach for residential NOx emissions contained in R-CMB-01, R-
CMB-02, R-CMB-03, and R-CMB-04. I find it unacceptable to force residences to stop using 
natural gas appliances/devices and switch entirely to electrical devices.  
 
Unfortunately, as you must know, but are ignoring, California's power supplies are getting less 
reliable each year. The idealistic move to legislated dependence on "renewable" sources is 
resulting in supplies that cannot meet demand. Power outages are becoming more frequent as 
climate change forces more need for air conditioning, wildfire dangers force preventative 
outages, and phaseouts of natural gas fueled power generation create shortages of peak 
production. To make things worse, it appears we will lose 8% on the state's power production 
via the closure of Diablo Canyon. 
 
Natural gas residential devices provide reliable service when the electric grid fails to meet 
demand. Since this is also earthquake country, I want the diversification provided by natural 
gas when the inevitable earthquake takes out our power, but may well spare our gas lines (and 
I have invested in portable electric generators to also provide service to my gas appliances 
during a power outage). 
 
It's ridiculous for you to put the squeeze on such a small portion of our total NOx emissions, 
when it is the federal standards and the federal regulatory approach that prevent you from 
addressing the large mobile sources that could really make a difference. You must know that 
such a fruitless bureaucratic approach will make you lose credibility with the public. 
 
Robert W. Horvath 
3680 Conquista Ave. 
Long Beach, CA 90808 
562-421-0809 
 

Response to Comment 34-1: The South Coast AQMD is required by law to develop plans to meet federal 

air quality standards. The South Coast AQMD has made great progress over the past several decades in 

cleaning up the air, but still fails to meet federal air quality standards and the public continues to breathe 

unhealthy air. If the South Coast AQMD is unable to meet federal air quality standards the agency faces 

potential penalties and economic sanctions from the federal government, as well as the imposition of 

federal air quality plans. The South Coast AQMD is also required to take all feasible measures to meet air 

quality standards. 

Staff understands that electricity infrastructure and supply will become more challenging in the future to 

meet demand and maintain stability and resiliency. Higher usage and load density are expected largely 

due to the electrification of mobile and stationary sources. To address these challenges and accommodate 

future electrification needs, state and local agencies have been developing plans and conducting studies 

on improving the power grid infrastructure. Please refer to the general response to Zero Emissions 

Infrastructure, Zero Emission Building Measures and Electricity Supply and Demand. 

Residential fuel combustion contributes significant levels of NOx emission in the region. Staff forecasts 

that by 2037 emissions from residential fuel combustion will be one of the two top emitters among 

stationary sources. For discussion on emissions from residential natural gas use, please refer to the 

general response to Need for Zero Emission Technology in Residential and Commercial Building 

Appliances. 

Comment 
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Comment Letter #35 

From: vernestrong@aol.com <vernestrong@aol.com>  
Sent: Tuesday, June 14, 2022 8:18 PM 
To: AQMPTeam <AQMPteam@aqmd.gov> 
Subject: Regard control measure R-CMB-03 to achieve NOx reductions from residential 
cooking devices 
 

Your thinking is over the top on that to save a miniscule amount in our 
atmosphere. The problem is you don't know where to draw the line. I and my 
friends don't want you to tell us to replace everything we have just because you 
nitpick at high cost to us to achieve little. Wake up and smell the roses.  
 

Response to Comment 35-1: South Coast AQMD staff appreciates your comments on the Draft 2022 

AQMP. Please refer to the general response to General Approach for the 2022 AQMP.  

 

Comment Letter #36 

From: Edwina Berg <edwina.berg@gmail.com>  
Sent: Wednesday, June 15, 2022 9:30 AM 
To: AQMPTeam <AQMPteam@aqmd.gov> 
Subject: [EXTERNAL]CMB-01 CMB-02 CMB-03 
 

Just saw this in the LA Times.  The most ridiculous idea ever!  We can not 
depend on EDISON for uninterrupted power!  We can depend on EDISON to 
cause catastrophic wildfires; so instead of improving their equipment they 
just turn off the power to tens of thousands of homes. 
 

In December 2011 I went without power for SEVEN DAYS but I could still 
cook on my gas stove and drive to the McDonalds a mile away with 
Pasadena Power. 
 

If you are so worried about air quality BAN THE USE OF WOOD BURNING 
FIREPLACES--NO EXCEPTIONS in urban areas. 
 

Please reconsider this uninformed idea that will be a total disaster for 
EDISON customers. 
 

Edwina M. Berg 

1959 Minoru Dr. 

Comment 
35-1  

Comment 
36-1  
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Altadena. Ca. 91001 

Response to Comment 36-1: Staff understands that electricity infrastructure and supply will become more 

challenging in the future to meet demand and maintain stability and resiliency. Higher usage and load 

density are expected largely due to the electrification of mobile and stationary sources. To address these 

challenges and accommodate future electrification needs, state and local agencies have been developing 

plans and conducting studies on improving the power grid infrastructure. Please refer to the general 

response to Zero Emissions Infrastructure, Zero Emission Building Measures and Electricity Supply and 

Demand for more details. 

The South Coast AQMD does consider the emissions from woodburning fireplaces through Rule 445, 

which aims to reduce the emission of particulate matter (PM) from wood-burning devices and establish 

contingency measures for applicable ozone standards for the reduction of volatile organic compounds. 

The rule also prohibits the installation of any open or enclosed permanently installed wood burning 

device. In addition, the Wood Stove and Fireplace Change-Out Incentive Program was implemented as 

part of the Healthy Hearths initiative to help reduce the cost to purchase and install cleaner hearth 

products. 

 

Comment Letter #37 

From: James Sims <ddkyc@cox.net>  
Sent: Wednesday, June 15, 2022 2:46 PM 
To: AQMPTeam <AQMPteam@aqmd.gov> 
Subject: AIR QUALITY MANAGEMENT PLAN 
 
To whom it may concern, 
 
RE: DRAFT 2022 AQMP 
 
Are we living in China, Russia, North Korea, Cuba, Venezuela ?  I thought not but it 
sure feels like it in California. Our Democratic majority here thinks they can wield 
power over the people of this state like a mean mother who is trying to force us to do 
something that in their opinion is what is good for us.  
 
Our legislators in California are trying to ram clean energy down our throats even 
though this technology costs a lot more to purchase and use.  Why is it that the 
AQMD, the California Air Resources Board, South Coast Air Quality Management 
District seem to have more power than the people they work for? Now we are to 
understand that our illustrious leaders are planning to forcefully make us change all of 
our existing appliances from natural gas and all of our cars to electricity. HAVE YOU 
SEEN THE CURRENT COST OF ELECTRICITY!!  
 
Where has all the common sense disappeared?  The people of California deserve 
better than what we are stuck with because some people keep voting in tyrannical and 
greedy political narcissists. We need real leadership that cares about California and 
works for everyone, not just Democrats and Progressives, but Conservatives as well. I 

Comment 
37-1  
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am an angry resident who is fed up with fiscal mismanagement, forced taxes and 
blaming everything on climate change.  
 
I demand accountability as I have a voice as to what happens here in my beloved 
state. I want to be very clear.  I OPPOSE PROPOSED CONTROL MEASURES TO 
FORCE COMPLIANCE . I DO NOT SUPPORT THE MEASURES THAT ARE BEING 
PROPOSED WHICH MAKE IT A REQUIREMENT OR MANDATORY TO CHANGE 
OUT OUR GAS APPLIANCES FOR NEW AND EXISTING HOMES OR REPLACING 
A GASOLINE DRIVEN VEHICLE. 
 
Diana Calderwood 
Laguna Niguel, CA 
 

Response to Comment 37-1: The South Coast AQMD is required by law to develop plans to meet federal 

air quality standards. The South Coast AQMD has made great progress over the past several decades in 

cleaning up the air, but still fails to meet federal air quality standards and the public continues to breathe 

unhealthy air. If the South Coast AQMD is unable to meet federal air quality standards the agency faces 

potential penalties and economic sanctions from the federal government, as well as the imposition of 

federal air quality plans. 

The Draft 2022 AQMP contains measures to reduce NOx emissions across all sectors. However, note that 

there is not a control measure that requires the replacement of gasoline-fueled cars with electric vehicles. 

The South Coat AQMD recognizes the significant impact of and the need for emission reductions from 

residential gas consumption. Please refer to the general response to Need for Zero Emission Technology 

in Residential and Commercial Building Appliances. The South Coast AQMD and other state and local 

agencies are aware of the public concern for the cost of implementing zero emission appliances and the 

inequity concern for disadvantaged communities. Please refer to the general response to Cost of Zero 

Emission Technology in Residential and Commercial Building Appliances for discussion on the cost and the 

general response to Impact of Zero Emission Technology on Inequity.  

 

Comment Letter #38 

From: sitefinity@aqmd.gov <sitefinity@aqmd.gov>  
Sent: Thursday, June 16, 2022 12:44 PM 
To: Sang-Mi Lee <slee@aqmd.gov> 
Subject: Contact Form 

Contact Form 

Name: Rick Rohn 

Email: Ricks2nd@aol.com 

Comment 
37-1 Con’t 
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Message:  
I wish to submit I am against your actions of removing 
gas appliances from our homes. I am not a supporter of 
that action by your agency. Keep your hands off my gas 
range and furnace. 

 

Response to Comment 38-1: The Draft 2022 AQMP contains measures for reducing NOx emissions across 

all sectors. While a key focus is accelerating the adoption of zero emissions technology, there are no 

control measures that ban the use of natural gas  

Residential fuel combustion contributes significant levels of NOx emission in the region. Staff forecasts 

that by 2037 emissions from residential fuel combustion will be one of the two top emitters among 

stationary sources. For discussion on emissions from residential natural gas use, please refer to the 

general response to Need for Zero Emission Technology in Residential and Commercial Building 

Appliances. The Draft 2022 AQMP control measures set a plan for future rulemaking. Staff will conduct in-

depth analysis on the cost-effectiveness during the future rulemaking. Any new rule requirement must be 

deemed cost-effective and feasible before it would be adopted. 

 

Comment Letter #39 

From: Scott Foley <foleyconstruction@sbcglobal.net>  
Sent: Thursday, June 16, 2022 3:52 PM 
To: AQMPTeam <AQMPteam@aqmd.gov> 
Subject: Air Quality Management Plan 
 
To Whom it may concern: 
 
The banning of natural gas will only increase the cost of its use to those that already have 
it.  Which will cause even more hardship by adding to the high electric and gasoline prices we 
are already paying. 
 
Natural gas is our most affordable, convenient and useful energy we have.  Your plan will only 
cause further shortages, outages and access to affordable energy. 
 
Your plan of banning natural gas makes no sense and seems to be politically motivated.  It is 
way to costly to taxpayers for what little you will gain. 
 
Please abandon this ridiculous idea. 
 
Scott Foley 
North Orange County Resident 

Comment 
38-1  

Comment 
39-1  



Draft Final 2022 AQMP 

72 

Response to Comment 39-1: The Draft 2022 AQMP contains measures to reduce NOx emissions across all 

sectors. While a key focus is accelerating the adoption of zero emissions technology, there are no control 

measures that ban the use of natural gas. 

Residential fuel combustion contributes significant levels of NOx emission in the region. Staff forecasts 

that by 2037 emissions from residential fuel combustion will be one of the two top emitters among 

stationary sources. Staff recognizes the significant impact of and the need for emission reductions from 

residential gas consumption. For discussion on residential gas use and the need for emission reduction, 

please refer to the general response to the Need for Zero Emission Technology in Residential and 

Commercial Building Appliances. 

The South Coast AQMD and other state and local agencies are aware of the public concern for the cost of 

implementing zero emission appliances. Please refer to the general response to the Cost of Zero Emission 

Technology in Residential and Commercial Building Appliances for discussion on the cost. 

Staff understands that electricity infrastructure and supply will become more challenging in the future to 

meet demand and maintain stability and resiliency. Higher usage and load density are expected largely 

due to the electrification of mobile and stationary sources. To address these challenges and accommodate 

future electrification needs, state and local agencies have been developing plans and conducting studies 

on improving the power grid infrastructure. Please refer to the general response to Zero Emission Building 

Measures and Electricity Supply and Demand for more details. 
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Comment Letter #40 

From: Mel Foley <melfoley@gmail.com>  
Sent: Thursday, June 16, 2022 7:52 PM 
To: AQMPTeam <AQMPteam@aqmd.gov> 
Subject: [EXTERNAL]air quality management plan 
 

I strongly object to the banning of natural gas in our area 
or anywhere in California.  Our state will not run on 
electricity only!!! There will be more shortages and much 
higher costs for all taxpayers.   
 
This plan is purely political with no good common 
sense.  Don't destroy our way of life and gain nothing for 
your "credits" 
 
Again, Do not implement this new plan!! 
 
Mel Foley 
Fullerton,CA 
 
--  

Mel 

Response to Comment 40-1: The South Coast AQMD is required by law to develop plans to meet federal 

air quality standards. The South Coast AQMD has made great progress over the past several decades in 

cleaning up the air, but still fails to meet federal air quality standards and the public continues to breathe 

unhealthy air. If the South Coast AQMD is unable to meet federal air quality standards, the agency faces 

potential penalties and economic sanctions from the federal government, as well as the imposition of 

federal air quality plans. 

The Draft 2022 AQMP contains measures to reduce NOx emissions across all sectors. While a key focus is 

accelerating the adoption of zero emissions technology, there are no control measures that ban the use 

of natural gas. 

Residential fuel combustion contributes significant levels of NOx emission in the region. Staff forecasts 

that by 2037 emissions from residential fuel combustion will be one of the two top emitters among 

stationary sources. Staff recognizes the significant impact of and the need for emission reductions from 

residential gas consumption. For discussion on residential gas use and the need for emission reduction, 

Comment 
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please refer to the general response to Need for Zero Emission Technology in Residential and Commercial 

Building Appliances. 

The South Coast AQMD and other state and local agencies are aware of the public concern for the cost of 

implementing zero emission appliances. Please refer to the general response to Cost of Zero Emission 

Technology in Residential and Commercial Building Appliances for discussion on the cost. 

Staff understands that electricity infrastructure and supply will become more challenging in the future to 

meet demand and maintain stability and resiliency. Higher usage and load density are expected largely 

due to the electrification of mobile and stationary sources. To address these challenges and accommodate 

future electrification needs, state and local agencies have been developing plans and conducting studies 

on improving the power grid infrastructure. Please refer to the general response to Zero Emissions 

Infrastructure, Zero Emission Building Measures and Electricity Supply and Demand for more details. 
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Response to Comment 41-1: Thank you for your comment. Staff acknowledges that the petroleum refining 

industry is currently in the process of designing and installing equipment to meet the requirements of 

Rule 1109.1 and implement compliance plans which may have some potential overlap with CMB-07. 

However, the latest date for permit application submittal in Rule 1109.1 is January 1, 2031, for I-Plan 

Option 1 and would place the final compliance date for Rule 1109.1 before 2037 accounting for permit 

issuance timeframe and 36 months allowance for projects completion. Staff believes this overlap is not 

likely to occur, because the January 1, 2031, date is intended for facilities that have an extended 

turnaround schedule for few processing units. This will only impact one or two small combustion units 

located in the crude unit at one facility. Furthermore, each compliance plan option sets specific NOx 

reduction targets for NOx control projects that a facility must meet. The emission reductions for Rule 

1109.1 are phased in and designed to achieve approximately 75 percent of the reductions by 2027 and 

approximately 90 percent of the reductions by 2031. A facility cannot meet those targets if there are still 

a large number of NOx reduction projects to be undertaken. Thus, a facility cannot postpone the permit 

application submittal for any significant NOx project or a large number of smaller projects until January 1, 

2031 as the Plans require substantial reductions in earlier years. Facilities complying with I-Plan Option 4 

with B-Cap will have a final implementation date of July 1, 2032, meaning all NOx projects must be 

completed by this date which is well before 2037.  

Rule 1109.1 did include elements that allowed operators compliance flexibility such as the B-Plan and the 

B-Cap. Although each equipment category did have not-to-exceed NOx concentration limits, there are 

opportunities for additional NOx emission reductions. The actions anticipated in CMB-07 are to enhance 

the existing controls such as improved ammonia injection systems, upgrade to newer advanced catalyst, 

or upgraded burners. Some of these controls will be based on existing NOx control technologies, while 

others may rely on technology advances, which is consistent with BARCT which is evolves over time. As 
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technology becomes more widely used and accepted, associated costs will also decrease. Implementation 

of these enhancement projects (by 2037) is after full implantation of Rule 1109.1 and any evaluation of 

the technology in terms of cost and performance will be evaluated at the time of rule development. Staff 

has added the following paragraph in to CMB-07, “During rule development staff will consider the 

requirements by the other rules associated with the transition of NOx RECLAIM facilities to a command-

and-control regulatory structure, including technical feasibility; cost-effectiveness and incremental cost-

effectiveness; identify industry-specific affordability issues; and may consider alternative compliance 

mechanisms.” 

Response to Comment 41-2: The 2037 baseline emissions in the AQMP reflects the projections for the 

petroleum refining industry. The AQMP is required to reflect SCAG’s projection for future socio-economic 

productivities and the current AQMP uses 2020 Regional Transportation Plan (RTP). However, staff 

acknowledges that NOx emission reductions may potentially occur through the proposed state and local 

goals set for zero emission vehicles and the corresponding decrease in fuel demand within the region. As 

the Basin transitions to zero emission sources, it is expected that there will be a decrease in demand for 

gasoline and other petroleum products. Refineries are already expanding their energy portfolios 

recognizing an energy diverse future. In Marathon’s 2021 Sustainability Report, one of the highlights is 

the evolution of Marathon's Martinez California facility which will become one of the largest renewable 

diesel facilities in the world.  

Response to Comment 41-3: Rule 1109.1 analyzed incremental cost-effectiveness of lowering the current 

BARCT level of 5 ppmv to 2 ppmv through using a dual-stage reactor SCR system for boilers and process 

heaters greater than or equal to 40 MMBtu/hr. During the rule development of Rule 1109.1, staff 

proposed two feasible pathways in which a 2 ppmv BARCT level endpoint can be achieved. The first 

pathway involves utilizing “traditional” Ultra Low-NOx Burners (ULNBs) and Selective Catalytic Reduction 

(SCR) combination. Total NOx inlet into the SCR system is reduced by reducing NOx at the point of 

formation. Under ideal conditions, “traditional” ULNBs can achieve 40 ppmv on refinery fuel gas and a 

modern SCR design can achieve up to 96 percent reduction of NOx, thus a 2 ppmv endpoint is feasible. 

The cost-effectiveness for this pathway considered both the cost of “traditional” ULNBs and cost of an 

SCR system, which was $35,000 per ton of NOX reduced and was presented at Rule 1109.1 Working Group 

Meeting 17. The cost-effectiveness analysis was calculated based on any process heater that required 

greater than 92 percent reduction in NOx emissions to achieve the 2 ppmv level of NOx emissions and not 

all units required greater than 92 percent reduction in emissions. The units that required greater than 92 

percent reduction were units that did not have any form of burner control such as conventional low-NOx 

burners. Ultimately, this pathway was not considered due to the potential challenges of retrofitting 

“traditional” ULNB into older process heaters which may not conform to API guidelines for burners and 

fired heater service. An in-depth engineering analysis may be necessary for these older units to install 

traditional ULNB. As a result, a second pathway utilizing a dual-stage reactor system was proposed and 

determined to be initially cost-effective with cost-effectiveness value of less than $50,000 per ton of NOx 

reduced based on the cost effectiveness guidance in the 2016 AQMP. This dual reactor arrangement is 

commonly employed in nitric acid plants to achieve up to 99 percent removal efficiencies where a 2 ppmv 

endpoint is feasible. However, the refining industry commented that staff underestimated the cost of 

these two stage arrangements and stated the cost for such systems can be up to 80 percent more than a 

standard single stage system. Staff revised the cost to reflect updated cost numbers provided by the 



Comments and Responses to Comments on the 2022 AQMP 

167 

refining industry which resulted in a cost-effectiveness of $293,000 per ton of NOx reduced to achieve 2 

ppmv, and exceeding the $50,000/ton NOx reduced threshold.  

“Traditional” ULNB costs estimated by staff during Rule 1109.1 were based on cost data provided by the 

refineries which was on average between $2,000,000 to $3,000,000 per boiler or process heaters. 

Manufacturers of next generation ULNBs provided cost estimates to staff for next generation ULNBs only.  

To estimate total installed cost for next generation ULNB, a three times contingency factor was applied 

which is approximately $3,000,000 total installed cost per process heater using 2021 dollar year. Staff 

estimated that 130 boilers and process heaters will require upgrades with next generation ULNBs.  

The cost-effectiveness methodology for CMB-07 is the same as the method used in Rule 1109.1 

development and other rulemaking efforts. Staff used the discounted cash flow (DCF) method, 4 percent 

interest rate, and 25-year equipment life. The cost-effectiveness for CMB-07 is $50,300 for next 

generation ULNBs only, whereas Rule 1109.1 considered a dual stage reactor SCR arrangement to achieve 

a 2 ppmv endpoint from BARCT level of 5 ppmv. A dual-stage SCR reactor arrangement is significantly 

more expensive than the cost of next generation ULNBs only and explains the large discrepancy in cost-

effectiveness and why it is significantly more for Rule 1109.1. In regard to rule development 

considerations, please see comment 41-1.     

Response to Comment 41-4: The report that MPC submitted along with the comment letter on February 

1, 2021 focused on the concern regarding the applicability of “traditional” ULNBs to a refinery process 

heater. MPC’s comment letter and the attached report focused on retrofitting existing units with 

“traditional” ULNBs, not next generation ULNB which is what staff is proposing in CMB-07. Staff does 

agree that some older units may have potential challenges and safety issues with “traditional” ULNB, 

however simply applying a broad approach by stating that all refinery process heaters cannot 

accommodate next generation ULNB is not representative of the universe of equipment.  

Next generation ULNB was identified as a potential control option due to its advantages over its 

challenges, as stated in the comment letter. Staff does not dismiss the fact that “traditional” ULNB may 

pose inherent challenges and safety concerns in some heaters without conducting an engineering 

analysis. “Traditional” ULNBs typically operate with longer flame lengths when compared to conventional 

burners. These longer flames may potentially impinge the tubes and other internal surfaces of the heaters 

that may result in safety issues due to process tube failure. The manufacturers of the next generation 

ULNB recognize these limitations in installing “traditional” ULNB in refinery applications and have invested 

extensive research into addressing the challenges associated with their installation and operation, such 

as flame impingement on process tubes and internal surfaces. Next generation ULNBs resolve the flame 

length issue by utilizing a ceramic tile where combustion occurs which results in a shorter compact flame, 

thus reducing or eliminating the risk of flame coalescing issues and impingement on the internal surfaces 

of the heater. Next generation ULNBs are also designed to be a direct replacement and have incorporated 

a standard continuous pilot in response to feedback from industry. Other types of next-generation ULNBs 

utilize feedforward control of fuel gas streams to control combustion which results in a compact flame 

and efficient combustion.  

Some refineries have submitted permit applications for projects subject to Rule 1109.1 where next 

generation ULNB will be installed on process heaters greater than 40 MMBtu/hour to prove the 

technology. Thus, combining next generation ULNB with SCR technology can achieve a 2 ppmv endpoint 

since the challenges of “traditional” ULNBs have been addressed. Furthermore, staff has added the 
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following paragraph in to CMB-07, “During rule development staff will consider the requirements by the 

other rules associated with the transition of NOx RECLAIM facilities to a command-and-control regulatory 

structure, including technical feasibility; cost-effectiveness and incremental cost-effectiveness; identify 

industry-specific affordability issues; and may consider alternative compliance mechanisms.” 

Response to Comment 41-5: CMB-07 considers next generation ULNBs as one pathway to achieve further 

reductions for boilers and process heaters greater than or equal to 40 MMBtu/hour, but it is not the sole 

means for further reduction to achieve 2 ppmv. Any new technology being implemented will encounter 

some challenges, but facilities and vendors currently have a path forward to resolve the current 

challenges. A reduction from 29.3 ppmv to 2 ppmv requires approximately a 93 percent removal efficiency 

which is easily attainable with any modern SCR system. The advantage with the next generation ULNB is 

that it resolves some of the flame impingement issues associated with traditional ULNB mentioned in 

comment 41-4. Regardless of current performance, next generation ULNBs are a better option in terms 

of associated operational safety risks. Staff has added the following paragraph in to CMB-07, “During rule 

development staff will consider the requirements by the other rules associated with the transition of NOx 

RECLAIM facilities to a command-and-control regulatory structure, including technical feasibility; cost-

effectiveness and incremental cost-effectiveness; and may consider alternative compliance mechanisms.” 

Response to Comment 41-6: South Coast AQMD appreciates that Marathon’s number one priority is the 

safety and well-being of all their employees across all facilities and agrees that having an accident-free 

and incident-free workplace should be the number one goal. Staff acknowledges that there may be 

potential safety concerns if API standards and practices are not implemented for traditional ULNB in some 

units as mentioned in comment 41-4. Next generation ULNB was identified as potential control options 

due to advantages over “traditional” ULNBs as stated in the comment 41-4. The manufacturers of the next 

generation ULNBs recognize the inherent limitations of installing these ULNBs or retrofitting “traditional” 

ULNBs with these ULNBs in refinery applications and have invested extensive research into addressing the 

challenges associated with its installation and operation. Further, some refinery applications currently 

have projects in the works for next generation ULNBs to prove the technology.  

It is currently unclear as to whether API safety standards need to be updated to allow the installation of 

next generation ULNBs. To the extent this is a concern, it would be addressed during rule development 

associated with the control measure. Furthermore, staff has added the following paragraph in to CMB-07, 

“During rule development staff will consider the requirements by the other rules associated with the 

transition of NOx RECLAIM facilities to a command-and-control regulatory structure, including technical 

feasibility; cost-effectiveness and incremental cost-effectiveness; and may consider alternative 

compliance mechanisms.” 

Response to Comment 41-7: South Coast AQMD has considered MPC’s comments previously submitted 

during Rule 1109.1 development. The comments submitted pertain to issues associated with traditional 

ULNB which tend to have different flame and burner characteristics from those of next-generation ULNBs. 

Issues with traditional ULNB pertains to flame coalescing and flame impingement along with the heater’s 

internal surfaces which may pose a safety issue in certain process heaters. Please see response to 

comment 41-4. As mentioned in the response to comment 41-4, manufacturers of next-generation ULNB 

have recognized those issues and designed the burners to be a direct burner replacement for existing 

burners with a compact flame, increased radiant duty, standard continuous pilot, and reduced tip 

plugging. In addition, next-generation ULNBs burner performance test have shown a typical burner 
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turndown of 4:1 and tested on refinery fuel gas (RFG) containing up to 80 percent hydrogen, thus changes 

in fuel gas consumption. Manufacturers of next-generation ULNB have also partnered with well-

established process burner manufacturers to help implement the technology. While not all heaters have 

air preheaters (e.g., heat exchangers), and staff is only aware of a few. any challenges in operating the 

preheater with newer or cleaner technologies to achieve further emission reductions will be addressed 

during rulemaking. 

Response to Comment 41-8: Staff agrees that some SCR installations may require a larger footprint which 

can pose challenges in some situations. During the development of Rule 1109.1, staff considered all costs 

associated with SCR installations for refinery combustion equipment which included foundational support 

infrastructure and the necessary electrical infrastructure. In light of concerns with space constraints and 

other challenges to the existing established refinery property, additional cost information was provided 

by the affected refineries that the cost was significantly higher than the cost data originally submitted, 

reflecting the additional costs of installing a SCR system on space constrained units. These updated cost 

values were included in the BARCT analysis to determine the NOx limits for affected units. As with the 

development of Rule 1109.1, to support advanced control technology, creative solutions and successful 

engineering design will need to be considered in achieving further emission reduction goals.  

Response to Comment 41-9: Staff agrees that there are considerations that are needed when designing a 

high efficiency SCR system, but SCR technology is a mature technology that continues to improve 

overtime. Catalyst technology and understanding of ammonia injection systems have progressed 

dramatically over the past four decades and have incorporated advanced feedback controls and ammonia 

injection equipment into modern SCR design that have been proven to be feasible in refinery applications 

to address concerns. With regard to heater turndown and variable heat input operation, please refer to 

Response to Comment 41-7. Modern SCR system designers and installers have proven that high removal 

efficiencies are possible in refinery applications if designed and engineered properly.  

There are currently 16 process heaters and 2 boilers operating with SCR systems that are achieving NOx 

levels below 5 ppmv. Modern SCR systems utilize advanced catalyst materials and design along with a 

more accurate method of ammonia flow control to achieve NOx levels below 5 ppmv and minimize 

ammonia slip emissions. The control algorithm typically uses several parameters, including SCR inlet and 

outlet NOx concentration, to determine the amount of ammonia needed to maintain a specific NOx and 

ammonia concentration. This design scheme is currently being used in recently submitted permit 

applications to the South Coast AQMD. The vendor guaranteed removal efficiencies for NOx with these 

modern SCR systems is up to 98 percent to achieve NOx emissions level below 5 ppm. Norton Engineering 

confirmed that a dual stage SCR reactor system with secondary ammonia injection upstream of the second 

stage reactor can achieve 2 ppmv.  

Staff does acknowledge that there are some refinery units that can have unexpected catalyst fouling due 

to dust, however, the issue is not new to experienced SCR system designers. SCR designers typically install 

blowers or an additional layer of catalyst within the SCR system to alleviate any potential downtime due 

to fouling of the catalyst. One example where this occurs is within the SCR systems on steam methane 

reformer (SMR); the metallurgy of the process tubes in the SMR heater can potentially cause catalyst 

failures overtime, so a second layer of catalyst is added to prevent downtime. Another example is coal-

fired power plants where dust loading is not uncommon in SCR systems, which is not an issue for units in 

the Basin as all refineries are using refinery fuel gas.   
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Response to Comment 41-10: Staff acknowledges that there may be some additional considerations when 

trying to implement zero emission technologies at a petroleum refinery. A byproduct of the refining 

process is refinery fuel gas which is used as a combustion fuel in refinery process heaters and boilers. If 

all process heaters were to be replaced with electrical variations, the fuel gas will have to be sent 

elsewhere or flared. One potential option for electrification recently identified by the South Coast AQMD 

staff is the Rondo Energy Heat Battery System that utilizes a brick battery system to store heat energy 

generated from electricity or renewable sources such as wind and solar. The electrical heat batteries store 

thermal energy in bricks at temperatures up to 2,100 °F which is sufficient for most refinery processes. 

The Rondo system can provide hot air and steam for refinery processes, thus replacing the traditional 

boilers and process heaters. Staff believes that the Rondo Heat Battery System is a compatible 

replacement unit for older boilers and process heaters that does not rely on combustion of fuel gas.  

Replacing all equipment at a petroleum refinery may not be feasible due to excess fuel gas, but 

electrification of some or most of the boilers and heaters could be feasible. Considering the amount of 

electricity needed would be considered before utilizing any of these zero emission options, so the 

following statement is included in the control measure: “South Coast AQMD would consider electrical 

infrastructure and potential impacts on refinery fuel gas balance before instituting this alternative as there 

may be an excess of waste refinery fuel gas if combustion equipment is replaced with electrified versions.” 

Response to Comment 41-11: The options proposed in CMB-07 are technically feasible. Please see 

comment 41-1 to 10. 

 

Comment Letter #42 

From: Marilou Sheets <sheets22@att.net>  
Sent: Friday, June 17, 2022 6:31 PM 
To: AQMPTeam <aqmpteam@aqmd.gov> 
Subject: [EXTERNAL]Draft 2022 
 
In response to the article by Susan Shelly in the Press Enterprise paper on 06-12-22. 
 
I thought that AQMD was to work for and protect the California citizen's.  Why are you 
continually trying to put more strings on them? 
Yourselves have admitted that it is next to impossible to do what some people think can be 
accomplished, but you keep saying that this and that has to be done to reach the "temple in the 
sky" when it serves your purpose about going green. I do not mean to sound unfair either, but 
the truth sometimes hurts. 
PLEASE stand up and let the the U.S. Environmental Protection Agency know that there are 
very strong conditions due to reasons that their designation they put on you does not apply, 
and that their designation of "Extreme" non attainment area does not, and should not be 
applied to area.  Our finances could and should be used for better things than trying to 
accomplish what can not be accomplished.Stop trying to enforce such measures as Control 
measure R-CMB-01, CMB-02,  CMB-03, and other forthcoming measures as you know and 
have admitted that they are not necessary and really have no reason to be put into service as 
there is already not enough Electricity available for the state and that they will only make the 
situation worse.  There will always be some justified reason for gas.  An example is if everyone 
goes to electric vehicles then the cost of electricity will be astronomical and then who will be 
able to afford it,beides then there will be MORE  

Comment 
42-1  



Comments and Responses to Comments on the 2022 AQMP 

171 

 
Please STAND UP and tell the Gov. agency to quit assaulting you and us with their doctrines 
which are and should be different for their area. 
 
Please help our citizens. 
 
Sincerely 
 
V. H.Sheets 
 

Response to Comment 42-1: The South Coast AQMD is required by law to develop plans to meet federal 

air quality standards. The South Coast AQMD has made great progress over the past several decades in 

cleaning up the air, but still fails to meet federal air quality standards and the public continues to breathe 

unhealthy air. If the South Coast AQMD is unable to meet federal air quality standards the agency face 

potential penalties and economic sanctions from the federal government, as well as the imposition of 

federal air quality plans.  

The Draft 2022 AQMP contains measures to reduce NOx emissions across all sectors. While most of the 

NOx in the region is from mobile sources such as trucks, ships, trains and airplanes, stationary sources 

also contribute NOx emissions and must be reduced. 

Residential fuel combustion contributes significant levels of NOx emission in the region. Staff forecasts 

that by 2037 emissions from residential fuel combustion will be one of the two top emitters among 

stationary sources. Staff recognizes the significant impact of and the need for emission reductions from 

residential gas consumption. For discussion on residential gas use and the need for emission reduction, 

please refer to the general response to Need for Zero Emission Technology in Residential and Commercial 

Building Appliances. 

The South Coast AQMD and other state and local agencies are aware of the public concern for the cost of 

implementing zero emission appliances. Please refer to the general response to Cost of Zero Emission 

Technology in Residential and Commercial Building Appliances for discussion on the cost.  

Staff understands that electricity infrastructure and supply will become more challenging in the future to 

meet demand and maintain stability and resiliency. Higher usage and load density are expected largely 

due to the electrification of mobile and stationary sources. To address these challenges and accommodate 

future electrification needs, state and local agencies have been developing plans and conducting studies 

on improving the power grid infrastructure. Please refer to the general response to Zero Emissions 

Infrastructure, Zero Emission Building Measures and Electricity Supply and Demand for more details. 

For discussion on the ozone standard, see Response to Comment 9-1. 

 

  

Comment 
42-1 Con’t 
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Comment Letter #43 
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Response to Comment 43-1: South Coast AQMD staff appreciates your comments on the Draft 2022 

AQMP. 

Response to Comment 43-2: South Coast AQMD acknowledges your concern regarding the emission 

reduction burden being disproportionately shifted to stationary sources, most of which are already 

subject to the most stringent controls in the nation. It is clear that significant federal and State regulatory 

actions on mobile sources are needed. Additionally, South Coast AQMD will continue to use its available 

regulatory authority to further control mobile source emissions where federal or State actions do not 

meet regional needs and will supplement and/or expedite the implementation of State and federal 

measures.  

While all sources are required to reduce emissions to meet the 2015 ozone standard, some sources have 

historically accounted for a larger share of the emission reductions. This is due to the challenges of 

regulating certain sources such as area sources which consist of millions of smaller sources of different 

types. Additionally, the lack of regulatory authority over some sources (e.g., for ships, aircraft and 

locomotives) shifts the burden to sources over which South Coast AQMD and CARB have authority. On-

road and stationary point source emissions have been reduced by 82 percent and 68 percent since 2000, 

respectively. Off-road sources have accounted for comparatively fewer reductions due to the lack of new 

standards targeting primarily-federally regulated emission sources. Although on-road emissions have 

experienced the greatest rate of decline, the 2022 AQMP calls for significant further reductions from the 

on-road sector. Thus, it is clear that further reductions from all sources, including stationary sources, are 

needed to attain the 2015 ozone standard.   

Response to Comment 43-3: Please refer to the general response to Black Box Measures. Air quality 

regulatory agencies have traditionally set policies and requirements that are performance-based which 

allow operators to select the control option that meets the standard without specifying the technology or 

fuel. This is a policy that the South Coast AQMD uses and intends to continue. The applicability, 

implementation schedule, and requirements for any zero emission standard will be developed during 

rulemaking, through a public process that includes stakeholder input. 

Response to Comment 43-4: Concerns regarding grid capacity and reliability to support a widespread 

transition to zero emission technologies are the reason why the South Coast AQMD developed MOB-15. 

This control measure is a commitment to engage with stakeholders involved in every aspect of the 

transition to zero emission technologies with the goal of identifying challenges in energy and/or resource 

availability while assisting in a collaborative effort to assure the readiness of zero emission infrastructure 

to meet the expected deployments of zero emission vehicles and equipment. The South Coast AQMD is 

actively engaged with the California Energy Commission (CEC), California Public Utility Commission (CPUC), 

California Air Resources Board (CARB), local utilities, fleets and other stakeholders to help address the 

challenges related to grid capacity and reliability in the region. For example, South Coast AQMD will host 

an infrastructure summit focused on zero emission freight that will bring together state agencies, utilities, 

OEMs, fleets, and other stakeholders to discuss the challenges in installing infrastructure, understand grid 

constraints, develop plans for public charging, and identify interim technologies to support charging 

infrastructure in fall 2022. 

South Coast AQMD will continue to share information that can be used to better inform forecasting and 

energy analyses which are used to plan grid capacity upgrades. Current forecasting and energy analyses 

are primarily focused on the state ZEV goals and do not fully address all emission categories that will need 
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to transition to zero emissions to reach attainment goals. The challenges related to the electrical grid and 

infrastructure availability are significant and will require collaborative problem solving involving all 

stakeholders. South Coast AQMD will continue to advise partner organizations through information 

sharing and close coordination of efforts to remove barriers to zero emission infrastructure and 

technology deployments.  

Agencies and organizations throughout the state that are involved in energy distribution such as the CEC, 

CPUC, and local utilities such as Southern California Edison, are aware of the challenges ahead in terms of 

energy and infrastructure availability and are actively engaged in planning to anticipate future demand as 

the state moves toward a zero emission future. Engagement with these and additional partners involved 

in this transition through the direction detailed in MOB-15 will help articulate the region’s needs and 

challenges to anticipate potential shortfalls in energy and technology availability, and grid readiness and 

reliability.  

In addition to electric technology options, fuel cells and possibly other new technologies will be used to 

support the transition to a zero emission future. The state of California, through various programs, has 

allocated significant funding to advance the development and deployment of zero emission technologies, 

including electric charging and hydrogen fueling infrastructure. As part of MOB-15, South Coast AQMD 

will continue to track available funding sources for zero emission infrastructure and share this information 

with fleets and other stakeholders to provide financial assistance and encourage early planning for 

transitioning to zero emission technologies. Early planning and collaborative problem solving involving all 

stakeholders will be necessary to assure grid readiness and infrastructure availability. South Coast AQMD 

will also actively support and advocate for new funding sources that will accelerate the deployment of 

zero emission infrastructure in the South Coast AQMD. This effort will encourage consumers to plan early 

with support from the local utilities to streamline the process for approving installations and 

interconnection with the grid.   

Response to Comment 43-5: Staff’s proposal to initiate the rule development associated with Proposed 

Control Measure L-CMB-7 between 2025 and 2027 is to account for the length of time necessary for rule 

development. The rule development process for Rule 1109.1 took approximately three and a half years 

due to the complex technical analysis required. A similar timeframe for the rule development associated 

with Proposed Control Measure L-CMB-7 will be needed to achieve further reductions by 2037. Staff 

acknowledges that the petroleum refining industry is in the process of designing and installing equipment 

to meet the requirements of Rule 1109.1 and has added the following paragraph in to CMB-07, “During 

rule development staff will consider the requirements by the other rules associated with the transition of 

NOx RECLAIM facilities to a command-and-control regulatory structure, including technical feasibility; 

cost-effectiveness and incremental cost-effectiveness; identify industry-specific affordability issues; and 

may consider alternative compliance mechanisms.” 

Next generation ULNBs are currently available and being considered by some petroleum refineries as 

potential NOx control options in their compliance plans for Rule 1109.1, which is an indication that next 

generation ULNB can potentially gain wider market acceptance in the future. Much like any new 

technology, improvements and advancements of next generation ULNBs occur over time, and the purpose 

of 2029 technology evaluation that staff discussed during the development of Rule 1109.1 was to evaluate 

the status of the technology in refinery applications and not due to concerns of commercialization.  
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Dual stage or multi-reactor SCR systems evaluated during the development of Rule 1109.1 are technically 

feasible and are commonly used in other industries, such as nitric acid plants, where NOx emissions level 

can be over 2,000 ppmv (measured at 3 percent oxygen), to achieve up to 99 percent NOx reduction 

efficiency. However, the FERCo report acknowledged that site specific space constraints for certain units 

in refineries may make installations of dual stage or multi-reactor SCR systems very challenging and costly. 

Staff agrees that space constraints and the associated costs to retrofit certain units may be a concern for 

some refinery units and thus, the statement “however, a case-by-case evaluation will be needed to assess 

the feasibility due to the additional footprint requirements associated with a dual stage arrangement” 

was originally included in the CMB-07.   

Please see responses to comments 41-1 to 41-10.  

Response to Comment 43-6: Turbines evaluated for L-CMB-05 would not include those utilized at 

refineries or facilities associated with refineries that are subject to Rule 1109.1. For those turbines that 

are required to provide heat in addition to electricity, an analysis will be conducted to ensure the technical 

feasibility of the zero or low NOx replacement technology. 

Response to Comment 43-7: Staff acknowledges the critical need for reliable emergency backup power at 

essential public services. As described in L-CMB-04, a priority of the rule development process would be 

to consider the reliability requirements for emergency backup power for such uses. Future rulemaking 

activities will also include an assessment of the viability and cost effectiveness of alternative technologies, 

with the understanding that as technologies evolve, improve, and become more available, zero and low 

NOx technologies may become more cost-effective. 

Response to Comment 43-8: Rule developments arising from the 2022 AQMP will account for stranded 

asset costs, if applicable, into cost-effectiveness calculations to establish future BARCT emission limits. 

Response to Comment 43-9: Proposed Control Measure FUG-01 discusses improved leak detection and 

repair (LDAR) on process and storage tanks along with other operations covered by LDAR-related rules. 

South Coast AQMD continues to explore technologies that will help in the identification of leaks more 

quickly and efficiently. The 50 percent reduction was a goal established in the development of the 

Community Emissions Reduction Plan process for the Wilmington, Carson, West Long Beach communities. 

The technical basis, including the emission reduction strategy and associated rule language, will be 

developed through the ongoing rule development process which allows public participation to question 

and provide alternative strategies. 

Response to Comment 43-10: The use of battery technologies has increased in recent decades and prices 

of critical minerals for Li-ion batteries have risen due to strong demand for electric vehicles, energy 

storage, and consumer electronics. South Coast AQMD has been actively partnering with public and 

private stakeholders to develop battery technologies focused on improving battery design, control, 

chemistries, and composition to store more energy per unit of materials. In addition, reuse and recycling 

technologies can relieve the pressure on demand of critical minerals. Changes in battery chemistries that 

are not as heavily reliant on critical minerals will help lessen the need for these minerals. However, as 

noted in the comment, it will be important to be actively engaged in the market for batteries with added 

focus on mineral commodity prices, resource management, and recycling. South Coast AQMD will monitor 

and, when appropriate, collaborate with research institutes and academia to develop advanced battery 
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technology using alternative minerals which are more abundant and have less impact on the 

environment.  

  

Comment Letter #44 

From: sitefinity@aqmd.gov <sitefinity@aqmd.gov>  
Sent: Saturday, June 18, 2022 5:54 AM 
To: Sang-Mi Lee <slee@aqmd.gov> 
Subject: Contact Form 
 

Contact Form 

 

Name: George Allen 

 

Email: allengc@cox.net 

 

Message:  
I am against removing natural gas for home heating and 
cooking. I worked at San Onofre Nuclear Plant. Nuclear 
power is carbon free and California was against it. I do 
not support letting solar and wind be considered clean 
and nuclear not. 

Response to Comment 44-1: The Draft 2022 AQMP contains measures to reduce NOx emissions across all 

sectors. While most of the NOx in the region is from mobile sources such as trucks, ships, trains and 

airplanes, stationary sources also contribute NOx emissions and must be reduced.  

Residential fuel combustion contributes significant levels of NOx emission in the region. Staff forecasts 

that by 2037 emissions from residential fuel combustion will be one of the two top emitters among 

stationary sources. Staff recognizes the significant impact of and the need for emission reductions from 

residential gas consumption. For discussion on residential gas use and the need for emission reduction, 

please refer to the general response to Need for Zero Emission Technology in Residential and Commercial 

Comment 
44-1  
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Building Appliances. The South Coast AQMD will continue to work with developers and other agencies to 

deploy other types of clean energy. The South Coast AQMD will conduct more in-depth analyses on clean 

energy deployment during the rulemaking process. Please refer to Response to Comment 3-1 for further 

discussion on nuclear energy. 
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Comment Letter #45 
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Response to Comment 45-1: South Coast AQMD staff appreciates your comments. It is somewhat difficult 

to assign a specific year that ozone levels peaked as the peak likely occurred before modern ozone 

monitoring programs began. However, for context, the peak 1-hour ozone value measured was 0.68 ppm 

in 1955, which is approximately 3.7 times higher than the peak 1-hour ozone value measured in the 2020s 

(0.185 ppm). The first federal ozone standard that relied on ozone measurements was established in 1979 

Comment 
45-5 Con’t  

Comment 
45-6  
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at 0.12 ppm (1-hour daily maximum). The U.S. EPA established subsequent standards addressing 8-hour 

daily maximum ozone concentrations (meaning levels are averaged over an 8 hour period instead of 1 

hour) in 1997, 2008, and 2015 at 0.08, 0.075, and 0.070 ppm, respectively. None of the federal ozone 

standards have been met in the South Coast Air Basin and only the 1979 1-hour ozone standard has been 

met in the Coachella Valley. A summary of these standards and their attainment status are presented in 

Chapter 2 and Appendix 2. 

Federal air quality standards are health-based standards – meaning that they are set at levels that protect 

public health. Levels of air pollution that are above the federal standards impact public health. In the case 

of ozone, health impacts include increased incidences of respiratory diseases. Although levels of ozone 

have decreased dramatically over the past several decades, levels are still above federal standards and 

continue to impact public health. 

Reducing NOx with controls on combustion sources will also reduce concentrations of greenhouse gasses 

that contribute to climate change. Ozone itself is also a greenhouse gas and does influence climate, but it 

has a much smaller impact than other greenhouse gases such as carbon dioxide and methane. On the 

other hand, changes in weather caused by climate change can influence ozone levels. For example, a 

reduction in atmospheric ventilation or the increased frequency and intensity of heat waves may increase 

ozone levels in the region. Chapter 2 contains a summary of the 2020 air quality and describes how 

atypically hot and stagnant weather in 2020 influenced ozone levels. 

Response to Comment 45-2: You correctly point out that the bulk of NOx emissions that need to be 

reduced to meet federal ozone standards are from sources beyond South Coast AQMD’s direct regulatory 

authority. Mobile sources of emissions, in particular heavy-duty trucks, ships, airplanes, locomotives, and 

construction equipment, contribute the bulk of the emissions that must be controlled. These sources are 

subject to either state or federal regulatory authority. 

In the 2016 AQMP, CARB committed to measures that would have achieved 113 tons per day of NOx 

emission reductions in the Basin by 2023 as part of their 2016 State SIP Strategy. The commitment 

reflected a combination of State actions, petitions for federal action, as well as actions that outlined a 

pathway for emission reductions from the deployment of the cleanest technologies in each sector. As of 

2022, CARB has fallen short of this commitment. This is primarily due to the lack of federal action – the 

federal government has not taken the steps to reduce emissions from the mobile sources subject to 

federal regulation.  

Ozone trends are presented in Chapter 2 and Appendix 2. However, ozone concentrations are not directly 

proportional to emissions as the chemistry of ozone formation is a complex function of sunlight intensity, 

NOx, VOC, and the ratio of NOx and VOC levels. 

While air quality modeling is a useful tool to project future changes in air quality in response to emission 

reductions, it is extremely challenging to retrospectively attribute changes in measured ozone levels to 

specific regulations. Thus, South Coast AQMD staff cannot parse out the change in ozone levels 

attributable to U.S. EPA, CARB, or South Coast AQMD regulations. 

Response to Comment 45-3: South Coast AQMD staff conducts a socioeconomic impact assessment for 

each iteration of AQMP (encompassing both CARB and South Coast AQMD control measures). The 

assessment quantifies projected costs to implement the control measures necessary to achieve sufficient 
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emission reductions for regional attainment of federal air quality standards. Following AQMP adoption, 

staff conducts more detailed and refined cost analyses for the implementation of South Coast AQMD 

control measures during rule development process with stakeholders’ participation. Similarly, CARB staff 

conducts standardized regulatory impact assessments (SRIA), inclusive of cost analysis, for the proposed 

regulations promulgated by CARB, whereas U.S. EPA staff prepares regulatory impact analyses (RIA) for 

federal air pollution regulations. 

Response to Comment 45-4: This AQMP uses 2018 as the base year per U.S. EPA’s 2015 ozone 

implementation rule. Measured ozone levels in 2018 and projected levels in 2037 are displayed in Chapter 

5, Tables 5-1 and 5-2. Historical ozone trends are also presented in Chapter 2 and Appendix 2. A complex 

source apportionment analysis would be required to attribute modeled ozone levels to U.S. EPA, CARB, 

or South Coast AQMD regulated emission sources.  

Response to Comment 45-5: See response to 45-4. In addition to power plants, refineries, and factories, 

South Coast AQMD regulates emissions from a wide range of stationary sources. These include 

combustion sources from residential and commercial buildings (e.g., furnaces, hot water heaters, etc.), 

backup generators and landfills. The NOx emissions for these sources are shown in the corresponding 

control measures in Appendix IV-A. 

Response to Comment 45-6: The Draft 2022 AQMP contains measures to reduce NOx emissions across all 

sectors. While most of the NOx in the region is from mobile sources such as trucks, ships, trains and 

airplanes, stationary sources also contribute NOx emissions and must be reduced.   

Residential fuel combustion contributes significant levels of NOx emission in the region. Staff forecasts 

that by 2037 emissions from residential fuel combustion will be one of the two top emitters among 

stationary sources. NOx emissions from the residential sector are primarily generated by natural gas 

appliances for water and space heating and cooking. Staff recognizes the significant impact of and the 

need for emission reductions from residential gas consumption. Please refer to the general response to 

The Need for Zero Emission Technology in Residential and Commercial Building Appliances for more 

discussion on residential gas use and emissions. Please see Response to Comment 9-1 for discussion on 

the ozone standard. 

Staff understands that electricity infrastructure and supply will become more challenging in the future to 

meet demand and maintain stability and resiliency. Higher usage and load density are expected largely 

due to the electrification of mobile and stationary sources. To address these challenges and accommodate 

future electrification needs, state and local agencies have been developing plans and conducting studies 

on improving the power grid infrastructure. Please refer to the general response to Zero Emission Building 

Measures and Electricity Supply and Demand for more details. 

The Draft 2022 AQMP proposes control measures which later will be developed as rule. During the future 

rule making, staff will conduct further in-depth analysis on the all the relevant subjects with public 

participation. The subjects could include cost-effectiveness, power supply, off-ramps when zero emission 

requirement would not be feasible, applicability of mitigation fee, etc. Any new rule requirement must be 

deemed cost-effective and feasible before it would be adopted. 
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Comment Letter #46 

From: sitefinity@aqmd.gov <sitefinity@aqmd.gov>  
Sent: Monday, June 20, 2022 9:45 AM 
To: Sang-Mi Lee <slee@aqmd.gov> 
Subject: Contact Form 

Contact Form 

Name: Curtis Cribbs 

Email: cribbscurtis@yahoo.com 

Message:  
This plan is absurd, population is the problem and the 
rest of the world will never help. China. India. Russia, 
Saudi’s and more will not change. Wildfires destroy 
anything we have tried for years. What do think the war 
in the Ukraine is doing to air quality around the world. 
California is NOT going to solve the pollution problem of 
the world and I guarantee removing my gas appliances 
is not going to solve anything. I’m very tired of this state 
government pushing people around, stop it please it’s 
doing nothing but overpowering people 

Response to Comment 46-1: The Draft 2022 AQMP contains measures to reduce NOx emissions across all 

sectors. NOx is the key pollutant that must be controlled to meet the federal ozone standard. 

Residential fuel combustion contributes significant levels of NOx emission in the region. Staff forecasts 

that by 2037 emissions from residential fuel combustion will be one of the two top emitters among 

stationary sources. Staff recognizes the significant impact of and the need for emission reductions from 

residential gas consumption. However, note that none of the control measures in the AQMP ban the use 

of natural gas. For discussion on residential gas use and the need for emission reduction, please refer to 

the general response to The Need for Zero Emission Technology in Residential and Commercial Building 

Appliances. 

The South Coast AQMD does consider the emissions from wildfires, which can affect air quality through 

increased emissions of the pollutants that form ozone. The South Coast AQMD’s mobile source measures 
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are categorized into five broad categories, one of which involves the consideration of wildfire prevention 

and enhanced public outreach and education. Proposed control measure MCS-02 for wildfire prevention 

will seek to reduce the impacts of wildfires on particulate matter (PM) and ozone levels from efforts to 

reduce wildfire fuel. For further discussion on wildfire emissions, please refer to Response to Comment 

14-1. 

 

Comment Letter #47 
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Response to Comment 47-1: South Coast AQMD staff have updated the OCTA Project IDs in Appendix IV-

C on pages IV-C-50 and IV-C-51 to reflect the current project status. 

 

Comment Letter #48 

From: ladyofkent@verizon.net <ladyofkent@verizon.net>  
Sent: Tuesday, June 21, 2022 8:56 AM 
To: AQMPTeam <AQMPteam@aqmd.gov> 
Subject: Draft 2022 AQMP 
 

I am against California's plan on getting rid of gas run everything.  It is just 
another attempt at CONTROLLING people. 
 
You want electric everything, just how do you propose to have enough 
electricity to run everything, when we don't have enough electricity now, ie: 
outages from storms, A/C usage during excessive heat, population growth that 
can't be supported. 
 
Don't give me windmills, that just Don Quiote thinking. 
 
Electric cars, appliances what a joke.  You KNOW that residential gas usage is 
miniscule. When smog was bad better emission cars were created, now you 
come up with "the sky is falling!!! scare tactics trying to get people to comply.    
 
Oh yea, you say you'll give incentives, going to grow the money on trees or just 
keep printing money like the Democrats are doing now causing havoc on our 
State/Nation? 
 
No to your 2022 AQMP proposal. 
 
Susan Spongberg 
La Habra, Ca. 
 
Response to Comment 48-1: South Coast AQMD staff appreciates your comments on the Draft 2022 

AQMP. The 2022 AQMP is the blueprint as to how the region will meet the 2015 8-hour National Ambient 

Air Quality Standard (NAAQS or standard) for ozone. Federal law requires that the South Coast AQMD and 

CARB develop and submit plans to attain NAAQS to the U.S. Environmental Protection Agency (U.S. EPA) 

for approval. The U.S. EPA can then impose mandatory economic sanctions and other consequences in 

the event the plans are not implemented, or the region fails to meet the standard by the date required. 

The Draft 2022 AQMP proposes control measures across all sectors that emit NOx. NOx is the key pollutant 

that must be controlled to meet federal ozone standards. Staff recognizes the significant impact of and 

the need for emission reductions from residential gas consumption. For discussion on residential gas use 

and the need for emission reduction, please refer to the general response to The Need for Zero Emission 

Technology in Residential and Commercial Building Appliances. 
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Staff understands that electricity infrastructure and supply will become more challenging in the future to 

meet demand and maintain stability and resiliency. Higher usage and load density are expected largely 

due to the electrification of mobile and stationary sources. To address these challenges and accommodate 

future electrification needs, state and local agencies have been developing plans and conducting studies 

on improving the power grid infrastructure. Please refer to the general response to Zero Emission Building 

Measures and Electricity Supply and Demand for more details. 

The South Coast AQMD mission is to improve air quality, public health and to ensure that socioeconomic 

status or other factors will not pose obstacles for the equitable protection from air pollution. The South 

Coast AQMD and other state and local agencies are aware of the public concern for the cost of 

implementing all-electric appliances. Please refer to the general response to Cost of Zero Emission 

Technology in Residential and Commercial Building Appliances for discussion on the cost.  

In addition, staff understands the need to address incentive funding. Please refer to the general response 

to Impact of Zero Emission Technology on Inequity. Funding sources identified through previously 

collected mitigation fees have been used in existing rebate programs such as the South Coast AQMD’s 

Clear Air Furnace program. Funded by Rule 1111 mitigation fees, the program provides rebates to those 

installing a residential electric heat pump to replace a natural gas furnace. The South Coast AQMD has 

also been implementing a number of incentive programs to accelerate the deployment of clean 

technologies, for example, the Lower-Emission School Bus Program, the Carl Moyer Program, and other 

diesel mitigation programs. The South Coast AQMD will continue to identify more funding sources for 

future zero emission building measures incentive programs and address access to zero emission 

technologies. The South Coast AQMD will work with stakeholders involved in zero emission infrastructure 

to ensure that zero emission technologies are distributed affordably and equitably and will further 

consider these factors during the future rulemaking or incentive program development process. 

 

Comment Letter #49 

From: Gerald Pilger <pilgergrj@gmail.com>  
Sent: Tuesday, June 21, 2022 9:21 AM 
To: AQMPTeam <AQMPteam@aqmd.gov> 
Subject: 2022 AQMP public comments 
 
I am opposed to Control Measures R-CMB-01, R-CMB-02, and R-CMB-03 in the proposed 2022 
AQMP. 
 
The cost to benefit of these Control Measures for the people of California is a burden to all of 
us and especially to the lower income demographic.  There are better ways to achieve 
reductions in polluting emissions. 
 
I hope your technical and financial advisors are aware of the significant time and cost 
challenges associated with the time frame of implementation and they are honestly reporting 
them to your decision making personnel.  For example, home heating, water heating, and 
cooking equipment will require new wiring and associated electrical equipment to support 
that equipment in practically all residential dwellings.  In many dwellings the electric service 
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and distribution panels will need to be upgraded.  Electric utility distribution infrastructure 
will also need upgrades.  If these new loads are to be sourced with solar power then 
additional electrical equipment will be required. 
 
Full disclosure, I am a retired electrical engineer and worked as an engineering manager for 
Southern California Edison.  I would be happy to respond to any questions the SCAQMD staff 
may have on my comments. 
 
Thanks for the opportunity to comment. 

Response to Comment 49-1: Thank you for your comment. The South Coast AQMD and other state and 

local agencies are aware of the public concern for the cost of implementing all-electric appliances. Please 

refer to the general response to Cost of Zero Emission Technology in Residential and Commercial Building 

Appliances for discussion on the cost. For consumers in disadvantaged communities, the South Coast 

AQMD and other state and local agencies recognize that cost and socioeconomic factors also pose an 

inequity concern. In addition, the South Coast AQMD recognizes there is still much work to be done for 

communities that are disproportionately impacted by pollution and are more vulnerable to the health 

effects of pollution. Please refer to the general response to Impact of Zero Emission Technology on 

Inequity for further discussion. 

Staff understands that electricity infrastructure and supply will become more challenging in the future to 

meet demand and maintain stability and resiliency. Higher usage and load density are expected largely 

due to the electrification of mobile and stationary sources. To address these challenges and accommodate 

future electrification needs, state and local agencies have been developing plans and conducting studies 

on improving the power grid infrastructure. Please refer to the general response to Zero Emission Building 

Measures and Electricity Supply and Demand for more details. 
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Comment Letter #50 

From: Ruth Boersma <rbkb8925@gmail.com>  
Sent: Tuesday, June 21, 2022 11:30 AM 
To: AQMPTeam <AQMPteam@aqmd.gov> 
Subject: Air Quality nitrogen oxide emissions (NOx emissions) 
 
What an expensive and stupid idea.  No Are the electric appliance manufactures in your 
pockets?  When our  gas appliances only produce a FRACTION of a FRACTION of a percent 
of our NOx ozone. 
 
I am very opposed to  
 
Sent from my iPhone 
 
From: Ruth Boersma <rbkb8925@gmail.com>  
Sent: Tuesday, June 21, 2022 11:46 AM 
To: AQMPTeam <AQMPteam@aqmd.gov> 
Subject: Air Quality Control Plan 
 
 
   
Opposed to: 
     RMB-C-01 
     RMB-C-02  
     RMB-C-03 
   
  REASONS: 
INEFFECTIVE: negligible results 
TOO EXPENSIVE in the most over regulated and taxed state in the country Already OVER 
BURDENED antiquated electrical grid 
 
 TOPOGRAPHY of  area creates weather conditions contributing to most of our jozone 
 
A STUPID IDEA.  
VERY OPPOSED TO THESE MEASURES! 
 
YOU HAVE  to consider public input.  Enough negative comment from consumers YOU have 
to delete this from their plan.   
 
 
Sent from my iPhone 
 

Response to Comment 50-1: The Draft 2022 AQMP contains measures to reduce NOx emissions across all 

sectors. NOx is the key pollutant that needs to be controlled to meet federal ozone standards. Residential 

fuel combustion contributes significant levels of NOx emission in the region. Staff forecasts that by 2037 
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emissions from residential fuel combustion will be one of the two top emitters among stationary sources. 

NOx emissions from the residential sector are primarily generated by natural gas appliances for water and 

space heating and cooking. Staff recognizes the significant impact of and the need for emission reductions 

from residential gas consumption. Please refer to the general response to Need for Zero Emission 

Technology in Residential and Commercial Building Appliances in the introduction for more discussion on 

residential gas use and emissions. 

Staff understands the cost concern for consumers associated with the adoption of zero emission 

appliances. Please refer to the general response to Cost of Zero Emission Technology in Residential and 

Commercial Building Appliances in the introduction for discussion on the cost.  

Staff understands that electricity infrastructure and supply will become more challenging in the future to 

meet demand and maintain stability and resiliency. Higher usage and load density are expected largely 

due to the electrification of mobile and stationary sources. To address these challenges and accommodate 

future electrification needs, state and local agencies have been developing plans and conducting studies 

on improving the power grid infrastructure. Please refer to the general response to Zero Emissions 

Infrastructure, Zero Emission Building Measures and Electricity Supply and Demand in the introduction 

for more details. Federal law requires South Coast AQMD to develop all feasible measures to attain the 

2015 8-hour ozone standard by 2037 and submit the plan to U.S. EPA for approval. Failure to submit an 

attainment plan, implement the control measures or attain the standard by 2037 will impose mandatory 

economic sanctions and other consequences by EPA.  
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Comment Letter #51 
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Response to Comment 51-1: South Coast AQMD staff appreciates your comments on the Draft 2022 

AQMP control measures and is encouraged by Bloom Energy’s commitment to develop fuel cells that 

produce low NOx on-site electricity. 

Response to Comment 51-2: Thank you for reviewing and commenting on the 2022 Draft Air Quality 

Management Plan (AQMP). As Chapter 4 of the 2022 Draft AQMP elaborates, South Coast AQMD supports 

the inclusion of fuel cell technologies in NOx control measures for stationary source combustion and 

mobile source applications where feasible. Fuel cells can provide power to various applications across 

multiple sectors, including transportation; industrial, commercial, and residential buildings; and long-term 

energy storage for the grid. The application of fuel cell technologies for power generation and 

transportation has increased over the years and continues to expand with emerging technologies. 

However, as the commenters may agree, cost, performance, and durability are still critical challenges with 

this technology. 

It is essential to overcome these challenges to benefit from the advantages of fuel cell technologies over 

combustion-based technologies, such as higher efficiencies (>60%), zero tailpipe emissions, and lower 

CO2 emissions. Over the years, South Coast AQMD has partnered with national laboratories, universities, 

and industry partners to develop low-cost fuel cell stack and balance of plant (BOP) components and 

advance high-volume manufacturing approaches to reduce overall system cost. In addition, improving 

fuel cell efficiency and performance is critical to maintaining adequate performance over an extended 

period of time. High-performance fuel cell technologies can be built through innovative material and 

integration technologies and identifying and understanding fuel cell degradation mechanisms to develop 

materials and strategies to mitigate these effects. South Coast AQMD supports such research and 

development projects through its work in the Technology Demonstration group and the Clean Fuels Fund.  

In the transportation sector, the cost of fuel cells, hydrogen production, distribution, and fueling 

infrastructure at a small scale remain the primary challenges to fuel cell technology adoption. While fuel 

cell vehicles and infrastructure provide comparable ranges and fueling times to conventional 

technologies, such barriers can still impact business and consumer models. South Coast AQMD is 

committed to investing and partnering where appropriate to expand light, medium and heavy-duty 

hydrogen infrastructure and to advance fuel cell vehicle technologies in specific vehicle categories 

Response to Comment 51-3: Staff appreciates the support for fuel cell systems to replace emergency ICEs. 

The use of zero or low NOx emission fuel cell systems to replace emergency internal combustion engines, 

including a cost-effectiveness analysis to determine viability as an option, will be explored in future 

rulemaking processes. Any future rulemaking process would involve the participation of a broad range of 

stakeholders, including other regulatory agencies. 

Response to Comment 51-4: South Coast AQMD staff appreciates the comments regarding the use of fuel 

cell technologies to reduce emissions at marine ports. Staff will evaluate and discuss the use of fuel cells 

as part of the public process for the rule development of Proposed Rule 2304 - Marine Port Indirect Source 

Rule (PR 2304), which seeks to reduce NOx and PM emissions from on-road and off-road mobile sources 

operating in and out of marine ports. Staff looks forward to working with technology vendors to assess 

the feasibility and develop pathways for zero and low NOx emission technology implementation at ports. 
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Response to Comment 51-5: Staff appreciates the comments and your participation in the 2022 AQMP 

public process.   

 

Comment Letter #52 
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Response to Comment 52-1: South Coast AQMD staff appreciates your comments regarding the control 

measure C-CMB-03 for NOx reductions from Commercial Cooking devices in the Draft 2022 AQMP. C-

CMB-03 seeks nitrogen oxides (NOx) reductions by replacing conventional gas-fired cooking appliances 

with a combination of zero emission and low NOx emission devices such as electric cooking devices, 

induction cooktops, and low NOx burner technologies. C-CMB-03 does not seek to impose a “natural gas 

ban” for restaurants. Specific stakeholder concerns will be considered during the rulemaking process and 

the California Restaurant Association is welcome to participate. 

Response to Comment 52-2: South Coast AQMD agrees that a one-size-fits-all approach is not feasible for 

all restaurants. C-CMB-03 recognizes that zero emission appliances may not work in all situations and 

therefore recognizes the potential role for commercially available lower NOx burners. In fact, South Coast 

AQMD is funding two burner development projects with the Gas Technology Institute to develop, test, 

and demonstrate (1) a high efficiency and low NOx combo ribbon burner for commercial baking ovens 

and (2) two new low NOx deep fat fryer designs. South Coast AQMD will seek opportunities to expand 

such development projects. 
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Comment Letter #53 
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Response to Comment 53-1: South Coast AQMD staff appreciates your comments on the Draft 2022 

AQMP. 

Response to Comment 53-2: Staff understands the concerns for growing demand and the supply chain 
challenges. Although the Heat Pump Water Heater (HPWH) has a mature market with existing technology, 
including retrofit ready products available on the market, staff is aware that implementing zero emission 
appliances will increase demand in the future, as increased consumer adoption of zero emission 
appliances and buildings would catalyze the market. Technology continues to evolve to address market 
barriers and sustain reasonable supply and availability, especially with respect to heat pump appliances. 
New smaller, more efficient heat pump water heaters are coming to the market quickly. Manufacturers 
are developing lower voltage heat pump appliances — without a backup electric resistance unit so it relies 
solely on the heat pump — that can run on lower amperage circuits to reduce the need for upgrading 
electric service panels. Combination space and water heating technologies are emerging and suitable for 
many building types. Additionally, manufacturers are making technological advancements to improve 
heat pump efficiency in cold climates. Additional actions can help build a sustainable market, including 
increasing affordability and accessibility and increasing consumer education. More detailed analysis 
during the rulemaking process will consider supply chain and manufacturing capacity concerns, including 
potential opportunities to sustain workforce development opportunities in the building retrofit market. 
 

Response to Comment 53-3: The Draft 2022 AQMP calls for a rapid transition to zero emission 

technologies across all sectors where feasible, and the South Coast AQMD commits to working with 

manufacturers in determining how to accomplish a transition to zero and low NOx emission 

technology. The commenter suggested definitions are about cost-effectiveness and product availability 

which are two major criteria that staff evaluate for feasibility. Staff will conduct further in-depth analysis 

during future rulemaking process to address the feasibility and ensure clean air and the protection of 

public health. 

Response to Comment 53-4: Staff understands that product supply is essential especially when a new 

regulation would trigger changes to the market demand. With the Title 24 code update for the readiness 

of new building energy efficiency standards, the implementation for new buildings could occur earlier 

than that for existing buildings. The phased approach provides an opportunity for the market to adjust 

accordingly and provide feedback information for future directions of a regulation. For appliances in 

commercial buildings, staff understands the zero emission market is not as mature as for the residential 

buildings. Therefore, staff is proposing the implementation year for that control measure at a later time. 

For the concern of product supply of heat pump water heaters, especially for disadvantaged communities, 

more discussion can be found in Response to Comments 53-2 and 66-8. Staff will work closely with 

stakeholders during future rulemaking process regarding the market demand and product availability.   

The South Coast AQMD mission is to improve air quality and public health and ensure that socioeconomic 

status or other factors will not pose obstacles for the equitable protection from air pollution. The South 

Coast AQMD and other state and local agencies are aware of the public concern for the cost of 

implementing zero emission appliances. Please see the general response to Cost of Zero Emission 

Technology in Residential and Commercial Building Appliances for discussion on the cost. The agency has 

already begun to address inequity for disadvantaged communities. Please see the general response to 

Impact of Zero Emission Technology on Inequity. The South Coast AQMD will work with stakeholders 

involved in zero emission infrastructure to ensure that zero emission technologies are distributed 
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affordably and equitably. Affordability will be further considered during the future rulemaking or incentive 

program development process.  

Response to Comment 53-5: The control measures have proposed lower NOx natural gas units as an off 

ramp only when the zero emission technology is deemed infeasible. Staff has identified some potential 

lower NOx technologies for appliances. Staff will work with stakeholders during the future rulemaking to 

determine if any new technology could be adopted for water heating and if the current NOx limit should 

be revised for the gas unit to be used as an alternative to the future zero emission requirement.  

Response to Comment 53-6: Please refer to Response to Comment 53-3 regarding the infeasibility criteria. 

A rulemaking process is a public process when staff works with stakeholders and the public through 

working group meetings and public meetings. Issues such as feasibility will be evaluated carefully and 

discussed in those meetings, and consensus will be reached. If the control measures are adopted, staff 

will proceed for the rulemaking to implement the proposals in a rule, or rules. The South Coast AQMD has 

an Enforcement and Compliance Division for the enforcement of the rules staff adopts. 

Response to Comment 53-7: As noted, the implementation date for L-CMB-02 is 2037 which allows for 15 

years of technical innovation. Any change to emission limits will be assessed for cost-effectiveness and 

technical feasibility. South Coast AQMD commits to working with manufacturers in determining how to 

accomplish a transition to zero and low NOx emission technology. 

 

Comment Letter #54 

From: Denis LaBonge <denislabonge@gmail.com>  
Sent: Thursday, June 23, 2022 8:53 AM 
To: AQMPTeam <AQMPteam@aqmd.gov> 
Subject: "Never never" land, or the story of the AQMD 
 

The AQMD seeks utopia while denying reality. It also suffers from a clear case of rectal 
myopia-[look it up].  

On the one hand, I commend AQMD for its massively successful reduction in cleaning up the 
LA Basin smog problem. I grew up in LA in the 50’s & 60’s and choked through the daily "smog 
alerts". Today I can enjoy infinitely more days of clear skies, enjoying the view of the San 
Gabriels. Thanks. Job well done.  

But ... there are pragmatic limits to how rapidly the conflicting goals you set out to achieve 

can be realized, while avoiding becoming a third rate nation. And this is the crux of the 
matter. 

The math simply doesn't work out. For all its glory, CA is still massively 
underserved by adequate, essential water power reserves and options. 
Sacramento is inexcusably wrong in approving or allowing more homebuilding, 
more commercial building, more demand for electrical consumption to support 
the digital world and more electrical cars, all of this, without balancing & funding 
construction of the undeniably essential electrical production capabilities from a 
variety of all well proven technology & clean sources: water, wind, solar and 
nuclear. 
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We are now hovering critically close to brown outs, severe water rationing,etc. 
Sacramento has, without explaining why, delayed, time after time,  the 
construction of critically needed new water storage, which any fifth grader 
knows simultaneously provides the cleanest source of electricity, eg, 
gravity powered falling water flowing thru electrical generators !   
Not only will these new sources create production of energy, these critically 
needed facilities will help everybody. They provide long term employment 
because they require 10+ years to build out. And .. you can't outsource that; 
you need to dig here, operate here, construct etc etc.   
So obvious, yet so entangled in useless byzantine bureaucracy, which the 
AQMD management and staff seems to foster for its own preservation, instead 
of the preservation of the taxpayers, large and small who fund it. 
How egalitarian & selfish! Shamed on you, AQMD! 
Denis LaBonge 
92657 
 

Response to Comment 54-1: South Coast AQMD staff appreciates your comments on the Draft 2022 

AQMP. Please refer to the general response to General Approach for the 2022 AQMP in the introduction. 
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Comment Letter #55 

South Coast AQMD Form Type: Draft 2022 AQMP Comment Submission Form 

Received: 6/28/2022 at 17:47 PDT 

Commentor’s Name: Maru A. 

Organization: No affiliation 

Email Address: Marualfaroce@gmail.com  

Commentor’s Signature: Maru A. 

Comments and suggestions on the Draft 2022 AQMP: 

I am a first time homeowner. I own a triplex and I am struggling just like everyone else.IM NOT 

A MILLIONAIRE! My monthly mortgage payment is still due. The bank does not place a hold on 

payment so why should we forgo the tenants rent ? After spending all my life savings I can’t 

believe I will be at risk of losing my property. The bottom line is that I will not be able to pay for 

my mortgage and all of us are going to be homeless when I’m the one who worked a lifetime to 

purchase a multi home property. This is unacceptable! 

Response to Comment 55-1: South Coast AQMD staff appreciates your comments on the Draft 2022 

AQMP. Please refer to the general response to Cost of Zero Emission Technology in Residential and 

Commercial Building Appliances for the 2022 AQMP. 
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Comment Letter #56 
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Response to Comment 56-1: South Coast AQMD staff appreciates your comments on the Draft 2022 

AQMP.  

Response to Comment 56-2: South Coast AQMD is required to develop an emissions inventory that 

incorporates the best available assumptions for growth, including regional growth projections from 

SCAG’s adopted Regional Transportation Plan/Sustainable Communities Strategy (RTP/SCS). While South 

Coast AQMD participates in SCAG’s planning activity on land use, under federal law (23 U.S. Code § 134 

and 49 U.S. Code § 5303) and state law (California Government Code § 29532, et. seq.), SCAG is 

responsible for transportation planning and, under state law, for preparing the portion of the SIP that 

addresses transportation control measures, land use, and growth projections. Health and Safety Code 

Section 40460(b). Chapter 3 of the Draft 2022 AQMP includes discussion on the impact of growth on 

emission activity for major emission source categories. Section “Impact of Growth” discusses the 2037 

emission inventory with and without the impact of socioeconomic growth, which reflects the impact of 

growth in emission activity in 2037 projected by SCAG. Table 3-5 shows that future emission growth for 

on-road and off-road emission categories is estimated to be by 15 and 20 tons per day for NOx emission 

in 2037, respectively. This reflects the growth in population, housing, economic activities, etc., and 

assumes no regulations on emissions reduction. In addition, road dust PM2.5 emissions are estimated to 

increase 1 ton per day in 2037 due to the increase of vehicular miles traveled and accompanying road 

construction. A more detailed analysis of the impact of growth for future emission inventory is provided 

in the section “Impact of Growth – Pre-Base Year Offsets” of Appendix III. 

Response to Comment 56-3: As mentioned, South Coast AQMD is not able to modify growth projections 

(Health and Safety Code Section 40460(b), and must rely on the projections assumed in U.S. EPA approved 

models such as EMFAC, projections from SCAG’s RTP/SCS, or other published publicly available data. As 

shown in the comment letter Figure 1 based on the vehicle VMT from the Draft 2022 AQMP Appendix III, 

attachment D Table D-1 through D-15, the uneven pace in VMT annual growth rate by vehicle type is the 

product of the SCAG’s forecast model and reflects the best available socioeconomic development 

projections in the Greater Los Angeles Area. The heavy-duty diesel vehicle is expected to have faster 

growth rate compared with other vehicle class sectors, but at the same time, will be subject to significant 

emission reductions from both CARB regulations and South Coast AQMD incentive programs. Staff is 

aware of the concerns regarding the projected increase in warehouse developments in the inland Empire 

and the related increase in heavy-duty truck activity in recent years. Rule 2305 – Warehouse Indirect 

Source Rule Warehouse Actions and Investments to Reduce Emissions WAIRE Program pursues further 

emission reductions from warehouse-related activities.   

Response to Comment 56-4: See response to Comment 56-3. Per U.S. EPA’s Air Emissions Inventory 

Guidance for Implementation of Ozone and Particulate Matter NAAQS and Regional Haze Regulations, 

South Coast AQMD is required to use the latest recommended on-road mobile source models, which is 

currently, the MOVES model for all states but California, and the EMFAC model for California. Vehicular 

activity data were from SCAG’s latest approved 2020 RTP/SCS. 

Response to Comment 56-5: Under federal law (23 U.S. Code § 134 and 49 U.S. Code § 5303) and state 

law (California Government Code § 29532, et. seq.), SCAG is responsible for transportation planning and 

for preparing the portion of the SIP that addresses transportation control measures, land use, and growth 

projections. Health and Safety Code Section 40460(b). However, while the regulation of mobile sources is 

under the purview of the U.S. EPA and CARB, the South Coast AQMD has indirect source authority to be 
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able to regulate the warehouses that attract mobile source diesel trucks and which are point sources of 

emissions in local disadvantaged communities but that authority does not extend to land use planning 

and control decisions under the existing authority of counties and cities. Health and Safety Code Section 

40716. South Coast AQMD adopted Rule 2305 - Warehouse Indirect Source Rule Warehouse Actions and 

Investments to Reduce Emissions WAIRE Program, which is designed to reduce local and regional 

emissions of NOx and PM, including diesel PM, and to facilitate local and regional emission reductions 

associated with warehouses and the mobile sources attracted to warehouses in order to assist in meeting 

state and federal air quality standards for ozone and fine PM. Rule 2305 is applicable to owners and 

operators of warehouses with greater than or equal to 100,000 square feet of indoor floor space in a 

single building. As part of the development of Rule 2305, a full CEQA analysis of the potential 

environmental impacts was conducted in the Final Environmental Assessment which was certified on May 

7, 2021.1  

In addition, 2022 AQMP Control Measure MOB-03 – Emission Reductions at Warehouse Distribution 

Centers specifically targets NOx emission reductions from on- and off-road vehicles, including cargo 

handling equipment, associated with warehouses because a large portion of the NOx emission inventory 

in the Basin comes from the goods movement industry. More than half of the emissions from that sector 

result from mobile source diesel trucks. Thus, while the South Coast AQMD and SCAG cannot restrict 

growth from warehouse, MOB-03 and its implementing Rule 2305 will ensure that emission reductions 

from warehouses will be achieved. While the South Coast AQMD has the authority to adopt indirect 

source regulations related to warehouses, it cannot require a permit for indirect sources. 76 Ops. Cal. 

Atty. Gen. 11 (1993).  

In accordance with CEQA, the potential environmental effects associated with implementing MOB-03 and 

the entirety of the various control measures which comprise the 2022 AQMP (the proposed project) will 

be analyzed in the forthcoming Program Environmental Impact Report (EIR). The term “environmental 

effects” means the impacts on a project’s users or residents arising from the project’s effects on the 

environment, not the environment’s effects on a project. Public Resources Code Section 21083(c) 

generally states that “a project may have a ‘significant effect on the environment'” if “[t]he environmental 

effects of a project will cause substantial adverse effects on human beings, either directly or indirectly.”  

The project to be analyzed in the Program EIR is the 2022 AQMP, which is comprised of a full suite of 

control measures including MOB-03 for warehouses.  

CEQA requires the analysis in the Program EIR to focus on the collective effect of the 2022 AQMP’s control 

measures on the environment, and not, as suggested in the comment, the effect of the existing 

environment of warehouses and other land uses on the proposed project. Chapter 3 of the Program EIR 

presents the existing setting or baseline conditions while Chapter 4 compares the impacts of the proposed 

project, which include growth projections from CARB and SCAG, to the existing setting in order to identify 

which environmental topic areas may have significant impacts. For these reasons, the Program EIR does 

not conduct a comparative analysis of existing warehouse emissions (which represents a portion of the 

 

1  South Coast AQMD, 2021. Final Environmental Assessment for Proposed Rule 2305 – Warehouse Indirect Source 
Rule – Warehouse Actions and Investments To Reduce Emissions (WAIRE) Program and Proposed Rule 316 – 
Fees for Rule 2305.  http://www.aqmd.gov/docs/default-source/ceqa/documents/aqmd-
projects/2021/attachment_j_pr2305_finalea.pdf. 

http://www.aqmd.gov/docs/default-source/ceqa/documents/aqmd-projects/2021/attachment_j_pr2305_finalea.pdf
http://www.aqmd.gov/docs/default-source/ceqa/documents/aqmd-projects/2021/attachment_j_pr2305_finalea.pdf
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overall project’s baseline conditions) and their projected growth (which is speculative) against the 

proposed project. In addition, CEQA generally does not require the analysis and mitigation of existing 

environmental conditions on a project’s future users or residents, except in limited circumstances.2 

However, these limited circumstances do not apply to the 2022 AQMP.  

The Program EIR will contain an analysis of the cumulative impacts from implementing the 2022 AQMP as 

set forth in CEQA Guidelines Section 15130. In particular, CEQA Guidelines Section 15130(a) requires an 

EIR to discuss cumulative impacts of a project when the project’s incremental effect is cumulatively 

considerable, as defined in CEQA Guidelines Section 15065(a)(3). The 2022 AQMP is a regional air quality 

plan that includes broad policy criteria and as such, the Program EIR will evaluate the environmental 

impacts associated with implementing the 2022 AQMP control measures to determine whether or not 

the impacts of the project are cumulatively considerable when combined with potential impacts 

associated with other similar regional projects involving regulatory activities or other projects with similar 

impacts. 

As set forth in CEQA Guidelines Section 15130(b)(1)(B), the cumulative analysis in the Program EIR will 

summarize the project-specific and cumulative impacts analyses from the SCAG’s Final Program EIR for 

the 2020 RTP/SCS (Connect SoCal), as well as the project-specific impacts from the 2022 AQMP, which 

includes both South Coast AQMD control measures as well as control measures included in CARB’s State 

SIP Strategy. Further, the discussions will also include an evaluation regarding whether or not impacts 

from the 2022 AQMP contribute to cumulative impacts from SCAG’s 2020 RTP/SCS, which have already 

been evaluated in the 2020 RTP/SCS Program EIR certified by SCAG. 

The South Coast AQMD recognizes the significant contribution of emissions from the goods movement to 

air quality in the region, and that the good movement is expected to expand. As a local air agency, the 

South Coast AQMD has limited authority to regulate emissions associated with mobile sources; that 

authority instead rests with CARB and the federal government. However, the South Coast AQMD is able 

to regulate indirect sources – facilities that do not emit substantial air pollution directly, but that attract 

large volumes of mobile sources. Examples of indirect sources include rail yards, marine terminals/ports, 

airports, and warehouses. While ozone is a regional pollutant and this AQMP is a regional blueprint to 

attain the 2015 ozone standard by 2037, South Coast AQMD recognizes the importance of equitable air 

quality improvement and included discussions on environmental justice communities in Ch. 8 of the 2022 

AQMP and is committed to continue working on the equitable air quality improvement. 

Response to Comment 56-6: Vehicle population and VMT by vehicle type are included in attachment D of 

Appendix III. The emissions increase from VMT growth is offset by technology improvement and 

transportation control strategies. For example, while there is a 47 percent growth in VMT between 2018 

base year and 2037, the total exhaust (start + run + idle) NOx emissions are projected to decrease by 76 

percent. CARB has the primary authority to regulate the state on-road emissions and are heavily targeting 

 

2  The limited circumstances are if the project is located adjacent to an airport (Public Resources Code Section 
21096); involves the purchase of a school site or the construction of a new elementary or secondary school (Public 
Resources Code Section 21151.8); or involves certain types of housing development projects (Public Resources 
Code Sections 21159.21, subdivisions (f), (h); Public Resources Code Section 21159.22 subdivisions (a), (b)(3); 
Public Resources Code Section 21159.23 subdivision (a)(2)(A); Public Resources Code Section 21159.24 
subdivisions (a)(1), (3); and Public Resources Code Section 21155.1 subdivisions (a)(4), (6)). 
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emission reductions from heavy-duty diesel vehicle through regulations such as newly adopted Heavy-

duty inspection and maintenance program for trucks and buses. South Coast AQMD’s mobile source 

incentive measures promotes accelerated turnover to cleaner vehicles. By 2037, the program is estimated 

to reduce 82 tons per day of NOx and fine particle diesel pollution statewide (https://ww2.arb.ca.gov/our-

work/programs/heavy-duty-inspection-and-maintenance-program).   

Growth factors for the point and area source categories under South Coast AQMD regulation are provided 

in Tables III-2-7 through Table III-2-11 and Tables III-2-12 through Table III-2-16 of Appendix III. Growth 

projections by NAICS are based on SCAG’s 2020 RTP/SCS. The growth surrogates (i.e., industry output 

growth, employment growth, demographic growth, VMT growth and others) representing businesses 

(including logistic and goods movement) primary activity are listed in Table 2-5 and Table 2-6. The annual 

average and summer planning emission inventories for South Coast Air Basin and Coachella Valley in 2018 

and future years are also provided in attachment A and B to appendix III, in which the mobile sources, 

such as aircraft and ocean-going vessels, that stand out in future inventory budget are listed to show the 

baseline growth rate.   

CARB detailed their control strategies for mobile sources including the important off-road emission 

sectors mentioned in this comment letter here (e.g., locomotives, cargo-handling equipment, forklifts) to 

assist the South Coast Air Basin to achieve the 2015 8-hour ozone standard in 2037. More details about 

CARB’s mobile source control measures are provided in Appendix IV-B, CARB Strategy for South Coast. 

South Coast AQMD’s commitment to reduced emissions from mobile sources through facility based 

mobile source measures and incentive approaches are detailed in Appendix IV-A, South Coast AQMD's 

Stationary and Mobile Source Control Measures. As we repeatedly emphasized in this plan, the 

participation of all levels of governments and shared responsibility for emission reductions from all 

sources, including the reductions from black box control measures, are the key to the success of this plan. 

Response to Comment 56-7: The South Coast AQMD recognizes the significant contribution of emissions 

from the goods movement to air quality in the region, and that the good movement is expected to expand. 

As a local air agency the South Coast AQMD has limited authority to regulate emissions associated with 

mobile sources; that authority instead rests with CARB and the federal government. However, the South 

Coast AQMD is able to regulate indirect sources – facilities that do not emit substantial air pollution 

directly, but that attract large volumes of mobile sources. Examples of indirect sources include rail yards, 

marine terminals/ports, airports, and warehouses. 

In May 2021, the South Coast AQMD’s Governing Board adopted a “first-of-its-kind" Warehouse Indirect 

Source Rule (ISR) to reduce emissions related to warehousing activities. Starting this year, Rule 2305 will 

require actions to improve air quality in communities near large warehouse distribution centers that have 

significant emissions from medium- and heavy-duty vehicles. The warehouse rule applies to new and 

existing warehouse buildings of at least 100.000 square feet. Warehouses are a key destination for heavy-

duty trucks and include other sources of emissions like cargo handling equipment, all of which contribute 

to local pollution, including toxic emissions, to the communities that live near them. Emissions from 

sources associated with warehouses account for almost as much NOx emissions as all the refineries, 

power plants and other stationary sources in the South Coast Air Basin combined. The warehouse rule is 

expected to reduce smog-forming emissions by 10-15 percent from warehouse-related sources.  

In addition to regulatory programs, the South Coast AQMD also administers and implements a large 

portfolio of incentive programs that are designed to assist owners/operators of older, high-polluting 
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vehicles/equipment to scrap and replace with the cleanest available technologies. Many of the diesel 

vehicles and equipment used for goods movement in the region are eligible for these incentive programs 

and can receive funding to purchase cleaner technologies. These incentive programs administered by the 

South Coast AQMD total more than $200 million each year and achieve significant emission reductions in 

city jurisdictions and throughout the region. 

Response to Comment 56-8: Please refer to Response to Comment 56-7 regarding the limitations of South 

Coast AQMD’s regulatory authority to address mobile source emissions and the steps South Coast AQMD 

is taking to reduce emissions from those sources. Staff further appreciates the commenter’s desire for 

greater involvement by South Coast AQMD in land use decisions. While Health and Safety Code Section 

40716 gives South Coast AQMD the authority to develop indirect source control measures in its efforts to 

achieve attainment by adopting and implementing regulations, that authority does not extend to land use 

planning and control decisions under the existing authority of counties and cities. Despite these 

limitations, in our role as commenting agency, the South Coast AQMD staff reviews the air quality analysis 

in CEQA documents prepared by other public agencies for wide variety of projects, including logistics 

projects, and provides comments on CEQA documents, as needed. As part of those comments, staff 

identifies the air quality impacts associated with those projects and recommend mitigation measures as 

appropriate. 

Response to Comment 56-9: The Guidance Document for Addressing Air Quality Issues in General Plans 

and Local Planning (Guidance Document) was developed in 2005 as a tool to assist local governments as 

they update their General Plans and make other planning decisions. Another helpful resource is CARB’s 

Air Quality and Land Use Handbook: A Community Health Perspective (Air Quality and Land Use 

Handbook).  

The Guidance Document, as well as the Air Quality and Land Use Handbook, provide suggested, not 

mandatory, policies that local governments can use in their General Plans or through local planning to 

prevent or reduce potential air pollution impacts, to protect public health, and to help reduce community 

exposure to source-specific and cumulative air pollution impacts. Neither of these documents were 

intended to include recommendations tailored to specific types of land uses such as warehouses. As 

explained in Response to Comment 56-5, Health and Safety Code Section 40716 gives South Coast AQMD 

the authority to develop indirect source control measures in its efforts to achieve attainment by adopting 

and implementing regulations but that authority does not extend to land use planning and control 

decisions under the existing authority of counties and cities. For this reason, city and county governments 

may voluntarily rely upon, but are not required to use, the Guidance Document as a reference. See also 

Response to Comment 56-12 regarding South Coast AQMD’s regulatory authority over warehouse 

projects. 

Regarding the itemized list in response to the specific recommendations for warehouses and regulatory 

authority: 

1) The Draft 2022 AQMP does not contain a control measure specific to land use and transportation 

planning because, as explained above, South Coast AQMD does not have the authority over land 

use planning and control decisions which are under the existing authority of counties and cities. 

See Response to Comment 56-5 regarding the cumulative analysis that will be conducted in the 

Program EIR. 
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2) Each warehouse development project is under the jurisdiction of the local planning authority 

where it is located and a full CEQA analysis of the potential environmental impacts is required. 

The type of CEQA document to be prepared (e.g., EIR, Negative Declaration, Mitigated Negative 

Declaration, etc.) is determined by whether the analysis identifies potentially significant impacts 

and whether those impacts areas can be fully mitigated to less than significant levels. Under CEQA, 

if significant impacts are identified, the CEQA analysis must include an analysis of project 

alternatives and mitigation measures, which could include the use of fully electric vehicles as a 

potential mitigation option.  

 

The South Coast AQMD is obliged to review the air quality analysis in CEQA documents prepared 

by other public agencies to ensure that the air quality impacts were accurately identified and 

analyzed, and that mitigation is applied to lessen or eliminate significant adverse air quality 

impacts, if any.  The South Coast AQMD’s role as a responsible agency is for projects that require 

South Coast AQMD air permits even though the CEQA document is prepared by another public 

agency acting as lead agency.  The South Coast AQMD’s role as a commenting agency is for those 

projects with potential air quality impacts but no South Coast AQMD air permits are required. In 

both roles, South Coast AQMD staff will review the CEQA document and may prepare comments 

relative to the air quality impacts and the adequacy of the analysis, and recommend mitigation 

measures, as appropriate. 

3) See Responses to Comments 56-5 and 56-12 regarding Control Measure MOB-03 as it relates to 

regulating warehouses and goods movement activities. 

4) South Coast AQMD’s jurisdictional authority is defined in Health and Safety Code Section 40176 

but that authority does not extend to land use planning and control decisions under the existing 

authority of counties and cities, and transportation planning is done by SCAG and the other 

transportation agencies. As such, there would be little that a new division operating within South 

Coast AQMD that is dedicated to land use issues could practically do. In 1988, in accordance with 

Health and Safety Code Section 40448.5, the South Coast AQMD Governing Board established the 

Technology Advancement Office (TAO) which is dedicated to expediting the development, 

demonstration, and commercialization of cleaner technologies and clean-burning fuels for mobile 

sources. As such, a new division dedicated to transportation is not necessary.    

5) The objective of the 2022 AQMP is provide a blueprint for how to achieve the federal and state 

emission standards and cannot alter the jurisdictional authority of the South Coast AQMD which 

is defined by state law as promulgated in the Health and Safety Code.  

6) See also Item 4) for why a new division within the South Coast AQMD organization to address land 

use issues would not be useful. Item 4) includes the background of the creation of the TAO division 

which is dedicated to addressing transportation issues. See General Responses to Black Box 

Measures for the Black Box comment. 

7) South Coast AQMD has an established CEQA section within the Planning, Rules, and 

Implementation Division which, as explained earlier in Item 2), is responsible for reviewing the air 

quality analysis in CEQA documents prepared by other public agencies to ensure that the air 

quality impacts were accurately identified and analyzed, and that mitigation is applied to lessen 

significant adverse air quality impacts, if any. If South Coast AQMD staff determines that a 
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comment letter is necessary for a given project, a copy of the comment letter is sent to the lead 

agency. Copies of all South Coast AQMD comment letters sent relative to CEQA documents 

prepared by other public agencies are posted on South Coast AQMD’s website here:  

http://www.aqmd.gov/home/rules-compliance/ceqa/commenting-agency/Comment-

Letters2022. See also Item 4) for why a new division within the South Coast AQMD organization 

to address land use issues would not be useful. Item 4) includes the background of the creation 

of the TAO division which is dedicated to addressing transportation issues. 

8) The Program EIR will analyze the air quality impacts associated with mobile trips from vehicles, 

including heavy-duty trucks that may be needed to implement the full suite of control measures 

proposed in the Draft 2022 AQMP.   

Response to Comment 56-10: Three measures under Emissions Growth Management measures are 

included in this AQMP. Additional information about EGM-01 – Emission Reductions from New 

Development and Redevelopment, is the continuation of the commitment made in the 2016 AQMP and 

the progress can be found at http://www.aqmd.gov/home/air-quality/clean-air-plans/air-quality-mgt-

plan/facility-based-mobile-source-measures/new-redev-proj-wkng-grp. EGM-02 and EGM-03 are new 

measures proposed in this AQMP and public participation will be solicited when the measures are 

developed to rules.  

Response to Comment 56-11: South Coast AQMD will continue to prioritize actions to reduce emissions 

in disadvantaged and low-income communities. Warehouses are a key destination for heavy-duty trucks 

and have other sources of emissions like cargo handling equipment. All of these sources contribute to 

local pollution, including toxic emissions, to the communities that live near them. Emissions from sources 

associated with warehouses account for almost as much NOx emissions as all the refineries, power plants 

and other stationary sources in the South Coast Air Basin combined. Those living within a half mile of 

warehouses are more likely to include communities of color, have higher rates of asthma and heart 

attacks, and a greater environmental burden. Rule 2305 – Warehouse Indirect Source Rule will require 

actions be taken by warehouse operators to reduce emissions from warehousing activities starting this 

year. Additionally, staff is developing an update to the CEQA Guidance to include cumulative impacts from 

air toxics specifically recognizing impacts from operations associated with warehouses when evaluating 

new and redevelopment projects.  

Response to Comment 56-12: As explained in Response to Comment 56-5, one of the control measures 

identified in the 2022 AQMP is MOB-03 – Emission Reductions at Warehouse Distribution Centers, which 

specifically targets NOx emission reductions from mobile sources (on- and off-road vehicles) including 

heavy duty trucks driving to and from warehouses and cargo handling equipment operating at 

warehouses. The primary source of NOx emissions at warehouses are heavy-duty diesel trucks that visit 

these facilities to deliver and pick-up goods. In May 2021, the South Coast AQMD’s Governing Board took 

action to adopt a new warehouse rule which will require actions to be taken by warehouse operators to 

reduce emissions of NOx and particulate matter at these facilities starting this year. Because the nature 

of emissions associated with warehouses are primarily from mobile sources, MOB-03 is focused on 

reducing emissions from mobile sources that are operated at these warehouse facilities. However, if a 

warehouse is operating stationary equipment subject to South Coast AQMD rules and regulations (e.g., a 

boiler, engine etc.), emissions from those stationary sources will be addressed in the stationary source 

portion of the emission inventory.   

http://www.aqmd.gov/home/rules-compliance/ceqa/commenting-agency/Comment-Letters2022
http://www.aqmd.gov/home/rules-compliance/ceqa/commenting-agency/Comment-Letters2022
http://www.aqmd.gov/home/air-quality/clean-air-plans/air-quality-mgt-plan/facility-based-mobile-source-measures/new-redev-proj-wkng-grp
http://www.aqmd.gov/home/air-quality/clean-air-plans/air-quality-mgt-plan/facility-based-mobile-source-measures/new-redev-proj-wkng-grp
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Regarding the suggestion to provide incentives to cities that halt, minimize, or appropriately site industrial 

development, planning departments consider a myriad of factors when making land use decisions. 

Although the South Coast AQMD does not have the authority to halt, minimize or impact siting decisions 

for industrial developments, the agency works closely with cities to provide information on applicable 

rules, incentives and other programs that aim to reduce emissions from the various emission sources in 

their jurisdictions. Besides the Warehouse Indirect Source Rule described in our responses above, the 

South Coast AQMD comments on CEQA documents associated with industrial development. Through 

those comments staff identifies potential air quality impacts associated with the development and 

recommend mitigation measures as appropriate. Finally, the South Coast AQMD also administers and 

implements a large portfolio of incentive programs that are designed to assist owners/operators of older, 

high-polluting vehicles/equipment to scrap and replace with the cleanest available technologies. These 

incentive programs total more than $200 million each year and achieve significant emission reductions in 

city jurisdictions and throughout the region.       

Regarding land use authority for siting warehouses, please see Response to Comment 56-5. 

Regarding the suggestion to have South Coast AQMD, CARB and U.S. EPA collaborate on controlling future 

growth from warehouse emissions, please see the portion of Response to Comment 56-5 which explains 

the limits of regulatory authority regarding land use decisions and the development and adoption of Rule 

2305 which is currently in effect and regulates emissions from warehouses.   

Regarding the suggestion that the 2022 AQMP rely on a cumulative impact model instead of modeling 

individual sites, the 2022 AQMP was developed by relying on a regional, not localized, modeling analysis 

to establish the emissions baseline in order to make growth projections and estimate potential for 

emission reductions. Regarding the analysis of cumulative impacts in the Program EIR, please see 

Response to Comment 56-5. 

Response to Comment 56-13: The emissions inventory in the AQMP accounts for activities of various 

stationary and mobile sources, such as trucks, cargo handling equipment, aircraft, airport ground support 

equipment, airport shuttles etc. Even though emissions are not estimated for each facility such as 

warehouses, intermodal facilities or airports, facility total emissions are included in the AQMP by 

aggregating the emissions from each activity. South Coast AQMD is required to rely on SCAG’s land use 

planning and associated demographic projections.  

Response to Comment 56-14: As mentioned in Response to Comment 56-2, while South Coast AQMD 

participates in SCAG’s planning activity on land use, under federal law (23 U.S. Code § 134 and 49 U.S. 

Code § 5303) and state law (California Government Code, § 29532, et. seq.), SCAG is responsible for 

transportation planning and for preparing the portion of the SIP that addresses transportation control 

measures, land use, and growth projections. Health and Safety Code Section 40460(b). Moreover, while 

South Coast AQMD has authority to develop indirect source control measures in its efforts to achieve 

attainment by adopting and implementing regulations, that authority does not extend to land use 

planning and control decisions under the existing authority of counties and cities. Health and Safety Code 

Sections 40414, 40716.  Thus, the creation of a “Land Use and Transportation Planning Division” within 

South Coast AQMD would conflict with local government and SCAG’s responsibilities. 

Response to Comment 56-15: SCAG is the regional planning agency responsible for projecting growth in 

various economic and industrial sectors including land use projections. AQMPs are required to rely on 
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growth projections included in SCAG’s Regional Transportation Plan. While South Coast AQMD 

participates SCAG’s land use planning activities, the South Coast AQMD has no direct authority to limit 

the growth of logistics-based industrial development. However, recently adopted and upcoming Indirect 

Source Rules and Facility Based Mobile Source Measures (MOBs 01-04) include strategies to reduce 

emissions from this sector in addition to CARB’s regulations targeting various mobile sources of which 

activities occur within the perimeter of this sector. 

Thank you for bringing to our attention Bay Area AQMD’s Natural and Working Lands Control Measures. 

South Coast AQMD recognizes that natural and working lands have the potential to serve as carbon sinks. 

However, while the South Coast AQMD recognizes the critical importance of addressing climate change, 

our mandate is to protect public health by controlling criteria pollutants and air toxics. This AQMP is aimed 

at attaining the NAAQS and does not specifically control climate pollutants. Measures regarding natural 

and working lands do not provide NOx emission reductions which are needed to meet federal ozone 

standards. 

Regarding Bay Area AQMD’s Urban Tree Planting Measure, staff would like to make you aware of 2022 

AQMP control measure BIO-01. As explained in BIO-01, South Coast AQMD is exploring biogenic emissions 

and their impacts on air quality. BIO-01 discusses the potential for future programs that promote urban 

tree planting, focusing on tree species that emit lower quantities of reactive VOCs which have the 

potential to degrade air quality in the region.  

Finally, natural and working lands can also serve as sources of carbon and air pollution due to wildfires. 

Control measure MCS-02 seeks to promote responsible forest management practices at the urban-

wildland interface to reduce wildfire impacts on air quality. 

Response to Comment 56-16: South Coast AQMD staff appreciates the suggestions, and can consider 

these as time and resources permit. This plan focuses on the 2015 federal ozone standard, but 

recommendations on cancer impacts of toxics can be addressed during the development of the next 

MATES study.   

Staff acknowledges that there is a growing field in the scientific literature relating air pollutant 

concentrations and quantifiable effects on reproductive health. The 2016 review conducted by Industrial 

Economics, Inc., an independent consultant and subject matter expert, concluded that the evidence was 

strongly suggestive of a causal relationship between PM exposure and low birth weight, but the evidence 

is not consistent enough to allow for a robust inference and subsequent quantification of the said effect. 

The Draft 2022 AQMP Appendix I: Health Effects provides a comprehensive and updated review of the 

studies investigating reproductive health effects. Appendix I also references U.S. EPA’s latest causal 

determinations for health effects of PM and Ozone. The strongest evidence supporting the causality 

determination for PM2.5 comes from studies on low birth weight and developmental outcomes including 

infant mortality, especially due to respiratory causes during the post-neonatal period. There also 

continues to be supporting evidence for low birth weight from PM2.5 exposure (US EPA, 2019). As for 

ozone exposure the strongest evidence supporting the causality determination comes from studies of 

sperm quality and birth weight. There is also new evidence supporting effects on preterm birth with 

exposures to ozone, particularly in the first and second trimesters (US EPA, 2020). As far as reproductive 

health effects are concerned, the effects identified in the literature remain suggestive of, but not sufficient 

to infer a causal relationship. Consequently, this AQMP continues to focus the health effects discussion 

mainly on respiratory and cardiovascular effects.    
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The South Coast AQMD has no authority regarding land use and transportation planning development, so 

it cannot regulate such activities. However, South Coast AQMD does provide funding and incentives to 

deploy cleaner technologies, and some of the measures proposed are based on incentivizing early 

adoption of cleaner technologies (MOB-11). 

Response to Comment 56-17: Thank you again for your thoughtful comments. 
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Response to Comment 57-1: Thank you for your comment. Staff seeks out new technology that may 

provide emissions reductions for pollutants such as NOx, SOx, and PM. Staff recognizes that there may be 

technical limitations in replacing existing boilers with cleaner technologies. The use of zero or low NOx 

emission boiler technologies to replace existing boilers will be explored as part of the formal rule 

development process. This process involves a technology feasibility and a cost-effectiveness analysis. As 

noted in the Executive Summary of the 2022 Draft AQMP, the baseline emissions in 2037 include the 

implementation of existing regulations and programs, including Rule 1146. However, these baseline 

emissions exclude the actions proposed in the 2022 Draft AQMP, and thus the NOx reductions attributed 

to boilers to achieve the 2015 ozone NAAQS would be realized exclusively from the implementation of 

zero and low NOx emission boiler technology.    

  

Staff may consider the useful life of boilers such that if a boiler were newly replaced or retrofitted and 

emission limits were reduced, a subsequent implementation schedule may be developed to address these 

boilers. The cost-effectiveness for any new requirements will also account for stranded assets, which 

would incorporate those boilers that were recently replaced or retrofitted.  

 

Response to Comment 57-2: L-CMB-01 targets emission reductions from the remaining source categories 

that require RECLAIM landing rules to be amended or adopted as part of the transition to a command-

and-control regulatory structure. Metal melting and heating furnaces (Rule 1147.2), food ovens (Proposed 

Amended Rule 1153.1), and nitric acid tanks (Proposed Rule 1159.1) are the source categories for L-CMB-

01, not sources subject to Rule 1117. However, BARCT is continuously revised as new technologies 

become available and are determined to be cost-effective.   
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Response to Comment 58-1, 2: Thank you for your comments. Concerns regarding grid capacity and 

reliability to support a widespread transition to zero emission technologies are the reason why the South 

Coast AQMD developed MOB-15. This control measure is a commitment to engage with stakeholders 

involved in every aspect of the transition to zero emission technologies with the goal of identifying 

potential shortfalls in technologies and/or energy availability while assisting in a collaborative effort to 

address these concerns. The South Coast AQMD is actively engaged with the CEC, CPUC, CARB, local 

utilities, fleets and other stakeholders to help address the challenges related to grid capacity and reliability 

in the region. South Coast AQMD will continue to share information that can be used to better inform 

forecasting and energy analyses which are used to plan grid capacity upgrades. Current forecasting and 

energy analyses are primarily focused on the state ZEV goals and do not fully address all emission 

categories that will need to transition to zero emissions to reach attainment goals. The challenges related 

to the electrical grid and infrastructure availability are significant and will require collaborative problem 

solving involving all stakeholders. South Coast AQMD will continue to advise partner organizations 

through information sharing and close coordination of efforts to remove barriers to zero emission 

infrastructure and technology deployments.  

Agencies and organizations throughout the state that are involved in energy distribution such as the 

California Energy Commission, the California Public Utilities Commission, and local utilities such as 

Southern California Edison, are aware of the challenges ahead in terms of energy and infrastructure 

availability and are actively engaged in planning to anticipate future demand as the state moves toward 

a zero emission future. Engagement with these and additional partners involved in this transition through 

the direction detailed in MOB-15 will help articulate the region’s needs and challenges to anticipate 

potential shortfalls in energy and technology availability, and grid readiness and reliability.  

Comment 
58-6 
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In addition to electric technology options, fuel cells and possibly other new technologies will be used to 

support the transition to a zero emission future. The state of California, through various programs, has 

allocated significant funding to advance the development and deployment of zero emission technologies, 

including electric charging and hydrogen fueling infrastructure. As part of MOB-15, South Coast AQMD 

will continue to track all available funding sources for zero emission infrastructure and share this 

information with fleets and other stakeholders to provide financial assistance and encourage early 

planning for transitioning to zero emission technologies. Early planning and collaborative problem solving 

involving all stakeholders will be necessary to assure grid readiness and infrastructure availability. South 

Coast AQMD will also actively support and advocate for new funding sources that will accelerate the 

deployment of zero emission infrastructure in the South Coast AQMD. This effort will encourage 

consumers to plan early with support from the local utilities to streamline the process for approving 

installations and interconnection with the grid.   

Response to Comment 58-2: South Coast AQMD staff recognizes the potential concern for stranded assets 

if there were a requirement imposing a replacement technology for a source that still have its useful life. 

Rule development to implement control measures from the 2022 AQMP will account for stranded asset 

costs, if applicable, as part of the cost-effectiveness and incremental cost-effectiveness calculations to 

establish future BARCT standards. 

Response to Comment 58-3: While emergency standby engine use is limited by Rule 1110.2 and permit 

conditions, emissions are notable due to the large quantity of this equipment, many which do not have 

emission control technologies and are older and high emitting. Staff acknowledges the variability of 

emergency backup power needs at facilities. As described in L-CMB-04, a priority of the rule development 

process would be to consider the reliability requirements for emergency backup power at essential public 

services. Future rulemaking activities will include an assessment of the viability and cost effectiveness of 

alternative technologies, with the understanding that as technologies evolve, improve, and become more 

available, zero and low NOx technologies may become a viable source of reliable backup power. 

Response to Comment 58-4: The infrastructure needed to support a widespread adoption of zero 

emission technologies will take many years to develop and deploy. The proposed strategies and actions 

in this control measure will be adaptable and updated as new information becomes available to address 

both near-term and long-term air quality goals. The workplan will initially focus on the infrastructure 

needs for mobile sources with the earliest dates for transitioning to zero emission, however the South 

Coast AQMD will closely coordinate and share information with the CEC, CPUC, local utilities and other 

stakeholders to assure forecasting and energy needs assessments fully address the grid capacity needs 

for a widespread adoption of zero emission technologies across all sectors where feasible. This control 

measure is intended to help agencies responsible for planning grid capacity and infrastructure 

deployments develop analyses that will anticipate where and when infrastructure development should 

occur in advance of need, while recognizing that much of this infrastructure will be shared by mobile and 

stationary users. 

Response to Comment 58-5: Hydrogen has the potential to significantly contribute to overall emission 

reductions from power generation, transportation, and industrial sectors in the Basin. With the rapid 

growth of different sources for hydrogen production and California's intention to create renewable 

Hydrogen Hubs, it is expected that new sources will replace conventional sources for hydrogen 

production. Therefore, as the commenter stated, water use, demand, and management are essential to 
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consider, study, and evaluate. An integrated approach is needed to source and dispose of water and 

reduce overall water demand. There are specific sustainable hydrogen-water scenarios that, if pursued, 

can reduce water demand for hydrogen production. As carbon-neutral hydrogen production projects 

evolve, South Coast AQMD will partner with other entities to find and propose sustainable and integrated 

approaches and ensure that increasing carbon- neutral hydrogen production does not stress the water 

supply system in our communities. 

Response to Comment 58-6: South Coast AQMD recognizes the significant benefits afforded by low NOx 

technologies where zero emission technologies are not readily available. South Coast AQMD has multiple 

federal air quality standards to meet with different attainment years. The 2015 8-hour ozone standard, 

with an attainment year of 2037, is the most stringent standard to date and requires broad deployment 

of zero emission technologies wherever feasible. However, other standards have earlier attainment years 

including the 2012 annual PM2.5 standard (2025) and 2008 ozone standard (2031). Achieving near-term 

emission reductions from low NOx technologies will be critical to meet these standards. South Coast 

AQMD staff is committed to aggressively pursuing emission reductions as soon as possible. 
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Response to Comment 59-1: South Coast AQMD staff appreciate your comments on the Draft 2022 AQMP. 

Response to Comment 59-2: South Coast AQMD acknowledges your concern regarding the challenges 

associated with broad deployment of zero emission technologies across all sectors. The 2015 ozone 

standard is the most stringent ozone standard and requires the most complex and aggressive strategy, 

including adoption of zero emission technologies where feasible and the cleanest possible technologies 

where not. While it is true that there are already stringent regulatory controls in place for stationary 

sources, staff has identified additional technologies that can provide further NOx reductions. The South 

Coast AQMD has an obligation to take all feasible measures to reduce emissions and this AQMP is 

designed to do so across all source categories. 

Response to Comment 59-3: South Coast AQMD acknowledges your concern regarding federal emission 

sources. Please refer to the Response to Comment 43-2. 

Response to Comment 59-4: Staff concurs with this assessment. Please refer to the general response to 

Black Box Measures and general response to Need for Federal Actions.  

Response to Comment 59-5, 10, 11: Concerns regarding grid capacity and reliability to support a 

widespread transition to zero emission technologies are the reason why the South Coast AQMD 

developed MOB-15. This control measure is a commitment to engage with stakeholders involved in every 

aspect of the transition to zero emission fueling with the goal of identifying potential shortfalls in 

technologies and/or energy availability while assisting in a collaborative effort to address these concerns. 

The South Coast AQMD is uniquely positioned to actively engage with the CEC, CPUC, CARB, local utilities, 

fleets and other stakeholders to help address the challenges related to grid capacity and reliability in the 

region. South Coast AQMD will continue to share information that can be used to better inform 

forecasting and energy analyses which are used to plan grid capacity upgrades. Current forecasting and 

energy analyses are primarily focused on the state ZEV goals and do not fully address all emission 

categories that will need to transition to zero emissions to reach attainment goals. The challenges related 

to the electrical grid and infrastructure availability are significant and will require collaborative problem 

solving involving all stakeholders. South Coast AQMD will continue to advise partner organizations 

through information sharing and close coordination of efforts to remove barriers to ZE infrastructure and 

technology deployments. 

Response to Comment 59-6: Agencies and organizations throughout the state that are involved in energy 

distribution such as the California Energy Commission, the California Public Utilities Commission, and local 

utilities such as Southern California Edison, are aware of the challenges ahead in terms of energy and 

infrastructure availability and are actively engaged in planning to anticipate future demand as the state 

moves toward a zero emission future. Engagement with these and additional partners involved in this 

transition through the direction detailed in MOB-15 will help articulate the region’s needs and challenges 

to anticipate potential shortfalls in energy and technology availability, and grid readiness and reliability 

for all zero emission fuel such as electricity and hydrogen fuel cells. 

Response to Comment 59-7: The workplan proposed in MOB-15 is envisioned to be adaptable and 

updated as new information becomes available. It is expected to involve iterative actions whereby as new 

information becomes available stakeholder responses can evolve to adapt to the changing needs in the 

zero emission infrastructure environment. This will not only involve information on energy availability, 

but also information on costs, accessibility, development and reliability of new technologies, as well as 
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innovative energy storage/management practices such as charging management systems and battery 

swapping programs. This information would be used to help stakeholders in their decision-making but will 

also help guide the South Coast AQMD as to when and where regulatory, incentive, or advocacy actions 

are appropriate. 

Response to Comment 59-8: Staff fully acknowledges the complexity and the inherent uncertainties in 

evaluating technological feasibility and accurately quantifying costs of emerging technologies. The 

development status of zero emission technologies varies greatly from sector to sector, and within the 

same sector, it also varies by duty cycle, applications, and other factors. Staff will work closely with 

stakeholders, technology developers, and agency partners on technological feasibility assessments and in 

developing reasonable and informed cost estimates. Staff welcomes stakeholder feedback on the 

proposed application of cost-effectiveness thresholds as outlined in Chapter 4 of the 2022 AQMP.  

Response to Comment 59-9: Please refer to the Response to Comment 59-3.  

Response to Comment 59-10: Please refer to the Response to Comment 59-5. 

Response to Comment 59-11: Please refer to the Response to Comment 59-5. 

Response to Comment 59-12: The South Coast AQMD recognizes the potential for stranded assets if there 

were a requirement imposing a replacement technology for a source that had recently installed controls 

and there is equipment life remaining. Rule development to implement control measures from the 2022 

AQMP will account for stranded asset costs, if applicable, as part of the cost-effectiveness and incremental 

cost-effectiveness calculations to establish future BARCT standards. 

Response to Comment 59-13: Under certain circumstances there is a need for back up support systems to 

ensure places like hospitals or critical care facilities have continual power if and when electricity is not 

available. These back up systems however can be provided in a number of ways such as natural gas 

systems as well as non-combustion methods such as battery storage or fuel cells. During the rule 

development process, staff will work with stakeholders to establish the applicability, control approach, 

and implementation schedule. In establishing the control approach, a technology assessment will be 

conducted to identify potential technologies that can achieve the emission standard.   

Response to Comment 59-14: CARB’s commitments have substantial emission reductions. The emission 

reductions assigned to primarily-federally and internationally regulated sources in CARB’s State SIP 

Strategy are included in the 61 tons per day of black box reductions, reflecting the uncertainty in the 

State’s authority to achieve the reductions and demonstrating the need for federal agencies to commit to 

their share of the reductions. For more details, refer to the general response to Black Box Measures. 

Response to Comment 59-15: U.S. EPA is currently in the process of developing revised national guidance 

for contingency measures in the wake of recent court decisions. Staff is also in communication with U.S. 

EPA regarding the constraints faced in the region and why the current policy on contingency is not 

workable in our region. Once there is clear direction from U.S. EPA, contingency measures will be 

developed through a public process. 

Response to Comment 59-16: Staff appreciates the commenter’s feedback on both how the cost-

effectiveness thresholds would be updated, as well as how the thresholds would be applied during the 

rulemaking process. In response to feedback from commenters and members of our Governing Board, 
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staff is proposing a revised approach to cost-effectiveness that considers the monetized health benefits 

per ton of emissions reduced. Please see Chapter IV of the AQMP for the revised cost-effectiveness 

proposal. 

Regarding CARB measures, quantified costs for each measure, along with a description of the associated 

cost methodology and assumptions, were provided in the Proposed State SIP Strategy Appendix A: 

Economic Analysis, released on August 12, 2022, which is subject to revision before approval by the CARB 

Board. If applicable, costs of each SIP measure are also apportioned to the South Coast AQMD region and 

to be included in the upcoming Draft 2022 AQMP Socioeconomic Report.     

Response to Comment 59-17: Rule 1110.2 was recently amended to reduce NOx emissions and transition 

NOx RECLAIM facilities to a command-and-control regulatory structure. Rule 1100 provides an 

implementation schedule to transition engines from the RECLAIM universe to a command-and-control 

regulatory structure. In some cases, the requirements in Rule 1110.2 may require lead facilities to decide 

to replace or retrofit engines to be replaced or retrofitted.    

During the rulemaking process staff will evaluate current exemptions and conduct a technology 

assessment to identify if there are certain categories or applications of engines that can meet a zero or 

near-zero emission standard. In addition, for those engines where it is not technically feasible or cost-

effective to meet a zero-emission standard, staff will be assessing through a technology assessment if the 

NOx limit for traditional combustion engines is feasible and cost-effective.  

BARCT technology assessments are based on class and category of equipment. Whether a potential lower 

NOx emission limit in Rule 1110.2 would be challenging for compressor engines to meet, or would require 

higher ammonia slip as a trade-off, or would require longer averaging times are factors that staff may 

consider as part of the BARCT technology assessment and implementation approach during the 

rulemaking process. Useful life of engines is also a consideration in the implementation approach and 

stranded assets, if any, are included in the cost-effectiveness analysis. 

Response to Comment 59-18: As described in L-CMB-04, a priority of the rule development process would 

be to consider the reliability requirements for emergency backup power at essential public services and 

for critical infrastructure. Staff acknowledges the variability of emergency backup power needs at 

facilities. During the rulemaking process, staff will conduct a technology assessment and will work with 

stakeholders to understand issues that are unique to their industry and use of emergency backup power.  

Changes of estimated emission reductions from the workshop presentation to the L-CMB-04 write-up are 

due to refining of the emissions inventory. Future rulemaking activities will further refine the inventory 

based on the best available information. 

Future rulemaking activities would assess the viability of requiring the use of renewable diesel in 

emergency diesel engines, which CARB has verified as having the same chemical composition of 

conventional diesel fuel and meets the same ASTM International standard specification (ASTM D975-12a). 

Future rulemaking activities would also assess the viability and cost effectiveness of alternative 

technologies, with the understanding that as technologies evolve, improve, and become more available, 

zero and low NOx technologies may become a viable source of reliable backup power. 

Response to Comment 59-19: Emission reductions from L-CMB-05 are in addition to emission reductions 

from the 2019 amendment to Rule 1134. The rule development process will determine which specific 
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units or categories of equipment will be targeted to achieve additional emission reductions, as well as the 

implementation timeframe.  

Response to Comment 59-20: Rule developments arising from the 2022 AQMP will account for stranded 

asset costs, if applicable, into cost-effectiveness calculations to establish future BARCT standards.  

Low NOx and zero emission technologies with be assessed for technical feasibility and cost-effectiveness. 

The reliability of the electrical grid will also be a consideration for future rule development efforts.  

Response to Comment 59-21: The determination as to whether there will be an exemption for denatured 

alcohol use in cleaning high-voltage electrical equipment, ozone generators, and other water treatment 

equipment that requires oxygen cleaning will be conducted through the rule development process for 

Rule 1171 - Solvent Cleaning Operations. Amendments to Rule 1171 will be conducted through a public 

process which will include a working group that includes all stakeholders.  

One of the considerations in the assessment will be the Electric Power Research Institute’s Evaluation of 

Cleaners for SF6 Circuit Breakers3 provided to staff by CCEEB. That report found suitable alternatives 

including the use of semiconductor grade acetone which has other desired solvent characteristics 

including: 1) To be safe to store and use, 2) Not require specialized training or equipment to use 3) Be 

commercially readily available at a reasonable cost. It is recognized that acetone has a lower flashpoint 

than denatured alcohol. Nonetheless, acetone is widely used in many industries and many organizations 

have developed and implemented procedures for its safe handling and use. 

Response to Comment 59-22: The technologies described and presented by the third-party consultants, 

Norton Engineering Consultants and Fossil Energy Research Corporation during the development of Rule 

1109.1 – Emissions of Oxides of Nitrogen from Petroleum Refineries and Related Operations were 

considered technically feasible but may have operational challenges such as space constraints at the 

facilities. In addition, during the rulemaking for Rule 1109.1 although not a requirement, the rule proposal 

was designed to maintain an average cost-effectiveness generally below $50,000 per ton. There may be 

opportunities where units below 40 MMBtu/hour that are using low NOx burners can install SCR or other 

technologies to further reduce NOx emissions. The control measure includes the caveat that “a case-by-

case evaluation will be needed to assess the feasibility due to the additional footprint requirements 

associated with a dual stage arrangement.” In addition, over time technologies evolve, new technologies 

may emerge, and associated costs will likely change. Staff will reassess what is technically feasible, cost-

effective, and incrementally cost-effective during rule development. Please see responses to comments 

41-1 to 41-10.  

In addition, staff recognizes that petroleum refineries are currently in the process of designing and 

installing equipment to meet the requirements of Rule 1109.1 and has added the following paragraph in 

CMB-07, “During rule development, staff will consider the requirements by the other rules associated 

with the transition of NOx RECLAIM facilities to a command-and-control regulatory structure, including 

technical feasibility; cost-effectiveness and incremental cost-effectiveness; identify industry-specific 

affordability issues; and may consider alternative compliance mechanisms.” The timeline for the rule 

 

3 Evaluation of Cleaners for SF6Circuit Breaker Interrupters: Laboratory Investigation of Alternatives to Denatured 

Ethyl Alcohol. EPRI, Palo Alto, CA: 2019. 
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development was established to account for the time it takes to develop or amend a rule that regulates 

petroleum refineries and the timeline it takes for the refineries to complete the NOx reduction projects. 

The rule development process for Rule 1109.1 took approximately three and a half years due to the 

complex technical analysis required. Thus, a similar timeframe will be required for the rule development 

and achieve further reductions by 2037. 
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Response to Comment 60-1: South Coast AQMD remains committed to adopting all feasible measures to 

improve air quality in the region. Our use of Black Box measures to achieve emission reductions is not in 

lieu of further reductions from stationary sources. Instead, it is in recognition of the substantial magnitude 

of emission reductions required, which can only be achieved through federal action and the future 

deployment of advanced technologies. Even though large industrial stationary sources will only contribute 

about 8 percent of the NOx in the 2037 business as usual case, we are still proposing measures that would 

reduce this sector a further 60 percent.  

While it is true that progress in improving ozone levels has slowed in recent years, this is attributable to 

adverse meteorology and complex atmospheric chemistry that does not always respond proportionally to 

emission reductions. As we continue to reduce NOx emissions in the region we will move beyond the NOx 

Comment 
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disbenefit regime that we are currently experiencing. Please refer to the General Approach for the 2022 

AQMP for more information on the rationale behind the NOx-dominated control strategy. 

Staff agrees that more needs to be done to reduce emissions at the ports, especially in light of recent 

increases in throughput at the ports. Staff is currently developing a proposed indirect source rule (PR 2304) 

that seeks to reduce emissions from the ports. This proposed rulemaking is consistent with the approach 

described in control measure MOB-01 in the Revised Draft 2022 AQMP.  

Finally, regarding the redesignation of the Coachella Valley for the 2015 8-hour standard, the Coachella 

Valley’s ozone levels are primarily due to the transport of ozone and its precursors from the South Coast 

Air Basin. The Coachella Valley does not have substantial manmade emission sources and, even if all those 

sources were eliminated, ozone levels would still exceed the standard without further controls in the 

South Coast Air Basin. In addition, a significant portion of the reductions to meet the 2015 ozone standard 

are expected to occur shortly prior to 2037 due to the challenges associated with zero emission 

technology and infrastructure to support the transition. Therefore, additional time will be required to 

attain the standard in the Coachella Valley.  

Response to Comment 60-2: Please refer to the general response to Black Box Measures. Staff agrees that 

there are multiple challenges associated with achieving emission reductions from control measures, and 

South Coast AQMD remains committed to maximizing reductions wherever feasible. The only voluntary 

measure adopted since the 2016 AQMP, apart from voluntary incentive measures, was the Facility Based 

Mobile Source Measure for Commercial Airports.  

South Coast AQMD has a strong record of adopting robust command-and-control rules as evidenced by 

the 68 percent reduction in stationary point source emissions since 2000. South Coast AQMD’s recently 

adopted Rule 1109.1 achieves significant further reductions from sixteen petroleum refineries and 

facilities with operations related to petroleum refineries as part of five ton per day NOx reduction 

commitment in CMB-05 of the 2016 AQMP. Fully implemented, Rule 1109.1 will reduce 7.7 – 7.9 tons per 

day of NOx compared to a baseline inventory of 12.4 tons per day resulting in an over 60 percent reduction 

for this sector. Developing rules that are well-informed, technologically feasible, and can withstand legal 

scrutiny involves an extensive process that requires substantial time and resources. In all, the landing rules 

associated with CMB-05 will reduce at least 13.38 tons per day of NOx from RECLAIM facilities; well over 

the 5 tons per day of NOx reductions committed to in CMB-05. 

Rule NOx Emission Reductions 

(tons per day) 

Rule 1109.1 - Refinery Equipment 7.7 

Rule 1110.2 - Liquid-Fueled and Gaseous Engines 0.29 

Rule 1117 – Container Glass Melting/Sodium Silicate 

Furnaces 

0.57 

Rule 1118.1 - Non-Refinery Flares 0 

Rule 1134 – Gas Turbines 1.8 
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Rule 1135 – Electricity Generating Facilities 1.7 

Rules 1146, 1146.1, 1146.2 - Boilers, Process Heaters, 

and Steam Generators 

0.27 

Rule 1147 – Miscellaneous Combustion Sources 0.54 

Rule 1147.1 - Aggregate Facilities 0.04 

Rule 1147.2 - Metal Melting and Heating Furnaces 0.47 

Total 13.38 

 

In addition, South Coast AQMD is pursuing novel approaches to regulations with its indirect source 

rulemaking. Rule 2305 was adopted in May 2021 and is currently being implemented despite ongoing 

litigation. In addition, more proposed indirect sources are in development on rail yards and ports, and 

staff resources have been dedicated specifically to these efforts. 

Response to Comment 60-3: This AQMP proposes to implement zero emissions technology where feasible 

and low NOx technology for units where it is not technically feasible or cost-effective to implement zero-

emission technologies by 2037. While zero emission technologies for some stationary sources are either 

not fully developed or available at scale transition yet, the federal Clean Air Act (CAA) recognizes that 

clean technologies continually evolve over time and technologies that may be commonplace in 20 years 

may not be available today. Therefore it is necessary to rely on the flexibility allowed under the Clean Air 

Act 182(e)(5). See general responses to Black Box Measures for details. South Coast AQMD also recognizes 

that black box measures included in previous AQMPs have fallen short of the committed reductions for 

the 1997 8-hour ozone standard. Still, the South Coast Air Basin has made great strides to reduce NOx and 

VOC emissions. In 2018, NOx and VOC emissions were both 64 percent lower compared to 2000 levels. 

However, the sources subject to federal and international authorities have not kept pace with the 

progress in stationary and mobile sources subject to the South Coast AQMD and CARB’s authority, 

indicating inaction at the federal level. South Coast AQMD is actively engaging with the federal 

government to encourage action on their share of emission reductions. See general response to Need for 

Federal Actions. 

Response to Comment 60-4: Summaries of prior AQMP commitments are provided in Chapter 1 (Table 1-

2) and Appendix III (Tables III-1-2A and III-1-2B). While an AQMP is a blueprint to improve air quality and 

serves to identify measures for rulemaking, multiple obstacles unforeseen when developing an AQMP 

invariably arise during the implementation of control measures, which could delay implementation. At 

the same time, sources addressed in previous AQMPs are included in subsequent AQMPs since newer 

technologies with lower emission rates become available and further emission reductions become 

feasible.  

Response to Comment 60-5: Staff disagrees that CARB’s measures have larger percent reductions than 

the South Coast AQMD measures. South Coast AQMD’s stationary and mobile source measures are 

expected to bring 29 tons per day (tpd) of NOx reductions. This excludes the Black Box reductions in the 

stationary sector. CARB’s control measures for mobile sources, target 93 tpd of reductions out of which 

30 tpd is from the sources under CARB’s direct authority, 11 tpd from CARB’s locomotive measures and 
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51 tpd is from the sources subject to federal authorities. Excluding federal sources, South Coast AQMD’s 

commitment is similar to the reductions under CARB’s direct authority. The principle authority to establish 

emission standards for mobile sources is with CARB and U.S. EPA. While the South Coast AQMD does not 

possess direct authority to establish emission standards for mobile sources, the South Coast AQMD is 

pursuing opportunities to reduce emissions from facilities which attract mobile sources as indirect sources 

of emission. Indirect sources such as warehouses, commercial marine ports, and intermodal railyards 

attract significant sources of air pollution, and the proposed rulemaking seeks further emission reductions 

from these mobile sources compared to the CARB mobile source strategies. The South Coast AQMD is 

currently developing Proposed Rule 2304- Marine Port Indirect Source Rule (PR 2304) and Proposed Rule 

2306 - New Intermodal Railyard Indirect Source Rule (PR 2306). 

Response to Comment 60-6: Staff aims to bring PR 2306 and PR 2304 to public hearing in Q1 and Q3 2023, 

respectively. Initiation of rule development for Proposed Rule 2306.1 - Existing Intermodal Railyard 

Indirect Source Rule (PR 2306.1) will shortly follow in Q4 2023. South Coast AQMD staff is working closely 

with local, state and federal agencies in the development of PR 2306 to accelerate deployment of clean 

locomotive technologies in the South Coast AQMD such as zero emission alternatives. 

Response to Comment 60-7: Aviation measures are included in CARB’s Revised Draft 2022 State SIP 

Strategy. Several measures describe strategies to achieve the needed reductions including petitioning for 

federal action on engine standards, introducing an aviation emissions cap, and cleaner aircraft fuel and 

visit requirements. 

Response to Comment 60-8: The 2022 AQMP relies on a variety of strategies to achieve emission 

reductions including incentives. Although there are potential uncertainties in funding, $200 million per 

year is a reasonable projection based on current funding. In addition, incentives remain a critical tool that 

enable greater near-term reductions by expediting the deployment of cleaner technologies. Based on 

comments received and feedback from several Governing Board members, staff are proposing a revised 

framework for cost-effectiveness that is based on the monetized benefit associated with emission 

reductions. Please refer to Chapter IV of the Revised Draft 2022 AQMP for more details and Appendix IV-

A MOB-11 for emission reductions associated with mobile source incentive programs.  

The South Coast AQMD has been implementing a number of incentive programs to accelerate the 

deployment of clean technologies with a particular emphasis on benefits to EJ communities. For example, 

under the Lower-Emission School Bus Program, the Carl Moyer Program and other diesel mitigation 

programs, not less than 50 percent of the funds appropriated are expended in a manner that directly 

reduces air contaminants and/or associated public health risks in disadvantaged and low-income 

communities. In implementing existing incentive programs and for the development of future programs, 

the South Coast AQMD will continue to prioritize incentive funding in EJ areas and seek opportunities to 

expand funding to benefit the most disadvantaged communities.  

Response to Comment 60-9: Replacing diesel trucks with zero emission and low NOx trucks is a priority 

for the South Coast AQMD. To significantly reduce emissions from in-use diesel trucks, a combination of 

regulations and incentive programs will be needed to continue to bring emissions down in this category. 

Incentive programs like Proposition 1B, Carl Moyer, and Voucher Incentive programs are effective in 

replacing diesel trucks with zero and low NOx emission technologies. However, the total amount of 

funding for incentive projects is limited and projects with higher cost effectiveness – greater amount of 

emission reductions per cost ($) - are often prioritized. These are typically locomotives, off-road or marine 
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projects. The South Coast AQMD along with other air Districts spend considerable effort in trying to get 

to get state and federal funds allocated towards truck incentive programs that will help with the 

replacement of diesel trucks with low NOx or zero emission trucks. This past year the state legislature did 

allocate $45M specifically towards replacing diesel trucks into the Carl Moyer program; of the $45M the 

South Coast AQMD received $30M. Unfortunately, the $30M in funding amount was significantly less than 

the several hundred million dollars that has been requested for several budget cycles and was quickly 

oversubscribed. All the incentive programs that South Coast AQMD implements will abide by all relevant 

laws and regulations. Over 90 percent of Carl Moyer funding has been awarded in the disadvantaged 

communities in recent years and South Coast AQMD will continue to prioritize disadvantaged 

communities in implementing incentive programs.  

The Trade-Up Program discussed in the draft MOB-06 measure, which has been already completed, was 

a pilot program to replace up to 50 Class 8 heavy-duty diesel trucks with low-NOx CNG trucks. In terms of 

eligibility, fleets with a compliance status in the CARB’s Truck Regulation Upload, Compliance, and 

Reporting Systems (TRUCRS) were qualified to participate. South AQMD staff will evaluate the Program’s 

outcome and apply any lessons learned in the development of similar programs. Staff also intends to 

solicit feedback from regional stakeholders in the program development to address any issues and 

concerns including consideration of economically feasible timeline to minimize any disruptions with the 

fleets’ operations. 

Response to Comment 60-10: Although the proposed MOB-07 seeks to amend Rule 1612 and/or 1612.1 

to provide greater flexibility in terms of eligible vehicle and project types, the measure also sets very 

stringent requirements for the generation and use of these credits in part to address environmental justice 

concerns that are raised. First, in order to qualify for MSERCs, fleets must demonstrate that they are not 

leveraging any public funding assistance to purchase their zero and low NOx emission vehicles, which may 

cost as much as otherwise needed retrofits and upgrades for compliance. The reductions must be real and 

surplus, going above and beyond the local, State and federal regulatory requirements. Also, these credits 

can’t be used to offset emissions from stationary sources, which means these MSERCs can’t be converted 

to RTCs for use by RECLAIM facilities. Finally, these credits can only be used by entities that are affected 

by our Facility Based Mobile Source Measures, including MOB-01 through MOB-04, and EGM-01 through 

EGM-03.  

In addition, as noted in the Proposed Method of Control, South Coast AQMD staff intends to establish a 

working group for the rule amendment(s), inviting a variety of stakeholders, including environmental and 

community groups to participate in the discussion of the proposed amendments to ensure that the 

amended rule language will include appropriate enforcement mechanisms to address any environmental 

justice concerns, including concentrating local pollution in environmentally disadvantaged communities.     

Response to Comment 60-11: Control Measure CMB-05 of the Final 2016 AQMP included a five tons per 

day NOx emission reduction as soon as feasible but no later than 2025, and a direction to transition the 

RECLAIM program to a command-and-control regulatory structure requiring BARCT as soon as practicable. 

AB 617, requires air districts to develop, by January 1, 2019, an expedited schedule for the implementation 

of BARCT no later than December 31, 2023 for facilities that are in the State greenhouse gas cap-and-

trade program. While AB 617 requires implementing BARCT by December, 31, 2023, it would be 

unreasonable and unfeasible to fully implement, such as achieving BARCT limits, for all BARCT projects. If 

time is not provided for the implementation, then some emission reductions are not feasible because 
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implementing complex emission reduction projects in such a short period of time is not possible. 

Feasibility is a parameter in determining BARCT and emission reductions would be foregone if 

implementation were required by December 31, 2023.  

The South Coast AQMD is transitioning the NOx RECLAIM program to a command-and-control regulatory 

structure requiring BARCT as soon as practicable, pursuant to the 2016 AQMP. As of July 25, 2022, there 

are two remaining landing rules – Proposed Amended Rule 1153.1 (PAR 1153.1) and Proposed Rule 1159.1 

(PR 1159.1) – that need to be amended or adopted as part of the transition to a command-and-control 

regulatory structure. PAR 1153.1 and PR 1159.1 are currently scheduled for Public Hearings in December 

2022. The South Coast AQMD aims to implement BARCT as quickly as possible, while accounting for 

technological feasibility and cost-effectiveness, pursuant to Health and Safety Code Section 40920.6. 

Response to Comment 60-12: South Coast AQMD has worked closely with each of the Community Steering 

Committees (CSCs) in all six AB 617 designated communities to develop actions and strategies to address 

their identified air quality priorities. For each AB 617 designated community, a CSC is formed as the 

foundation of the community-lead process and provides valuable insight into the development of each 

Community Emissions Reduction Plan (CERP); the CERPs were developed closely with each CSC. The CSC 

is made up of active residents, community leaders, local business owners or workers, community-based 

organizations, local agencies, schools, universities, and other community stakeholders. The CERPs were 

developed closely with each CSC. Each CERP outlines actions and specific strategies to reduce emissions 

and exposure to the air pollution and air toxics. These strategies include rules and regulations, air 

monitoring, focused enforcement, collaboration, outreach, and incentives.  

As part of CERP implementation, rule development and/or assessments will be conducted to further 

reduce air pollutants (NOx, VOCs, PM10, and air toxics (e.g., DPM, toxic metals) that have an adverse 

impact on local community health. NOx, in combination with VOCs and sunlight, contribute to ozone. As 

noted in the Revised Draft 2022 AQMP, NOx reductions are necessary to reach ozone attainment for the 

South Coast Air Basin. Inhaling ozone can cause health effects, such as coughing, inflaming and damaging 

airways, making lungs more susceptible to infection, aggravating lung diseases (e.g., asthma), and 

increasing the frequency of lung attacks. Beyond the CERP and CAMP requirements, AB 617 also requires 

an accelerated deadline of December 31, 2023 for BARCT, for facilities in the California Greenhouse Gas 

Cap-and-Trade program. 4 South Coast AQMD’s REgional CLean Air Incentives Market (RECLAIM) program 

includes facilities within the California Greenhouse Gas Cap-and-Trade program. The adoption resolution 

of the 2016 AQMP directed staff to achieve additional NOx emission reductions and to transition the 

RECLAIM program to a command-and-control regulatory structure requiring BARCT as soon as practicable. 

As a result, South Coast AQMD began to develop new or amend existing rules to update or add emission 

limits that reflects BARCT to ensure as facilities transition out of RECLAIM there is a “landing rule” that 

regulates NOx emissions for each unit or process. The NOx limits are based on a BARCT analysis, consistent 

with the Health and Safety Code, that evaluates not just technological feasibility but cost-effectiveness 

and incremental cost-effectiveness to achieve the NOx emission limits.  

All six communities identified diesel mobile sources as an air quality priority as DPM is a carcinogen and 

has other non-cancer health effects such as asthma and other respiratory ailments. South Coast AQMD 

has limited jurisdiction to address mobile sources; however, the CERPs recognize through various actions 

South Coast AQMD ability to regulate mobile sources through indirect source rules (ISRs). CARB has 

jurisdiction over majority of mobile sources and the CERPs outline rules and regulations that CARB is 
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expected to complete during CERP implementation to further reduce DPM. Another example, the East Los 

Angeles, Boyle Heights, West Commerce (ELABHWC), Southeast Los Angeles (SELA), and South Los Angeles 

(SLA) CERPs include actions to assess rules for metal processing facilities, which will further reduce air 

toxics, such as toxic metals.   

Air monitoring can provide valuable information such as air pollution sources, types of pollutants, and air 

quality impacts on the community, including insight for areas where focused enforcement may need to 

occur. The primary goal of enforcement is to ensure that regulated entities (e.g., facilities) comply with 

permit conditions and air quality rules and regulations. Enforcement activities such as truck idling sweeps, 

complaint responses, and inspections can reduce emissions where non-compliance occurs. As an example, 

conducting truck idling sweeps, ensures that trucks are not idling near sensitive receptors as outlined by 

the regulation. This will result in a reduction of emissions and exposure from idling trucks.   

Collaboration is an important aspect of implementing the CERPs. In areas where South Coast AQMD may 

not have authority (e.g., pesticides, mobile sources), through collaboration, South Coast AQMD can work 

to reduce emissions and/or exposure to emissions (e.g., addressing pesticides in the Eastern Coachella 

Valley (ECV) community). South Coast AQMD is working with the appropriate agencies (Department of 

Pesticides Regulation (DPR), Office of Environmental Health Assessment (OEHHA), CARB, and County of 

Riverside Agricultural Commissioner) to address pesticide emissions that may affect local community 

health.  

Outreach can include information on best management practices, rules and regulations, and available 

incentive programs. Outreach provides useful information to support the public in making informed 

decisions and implementing cleaner practices and technologies and can help reduce emissions and/or 

exposure to emissions.  

Incentives can be provided to owners and operators to replace older, heavier polluting equipment, with 

cleaner technologies which directly results in emission reductions. As an example, the replacement of 

heavy-duty diesel trucks with cleaner trucks reduces NOx and DPM emissions.  

The AB 617 program, through the CSC developed CERPs, focuses on a number of strategies to reduce air 

pollutants and air toxics that have an adverse impact on local community health. 

Response to Comment 60-13: Staff agrees that building electrification can achieve substantial NOx 

emission reductions, especially when combined with renewable, non-combustion power generation. In 

2020, about 55 percent of electricity generation serving California came from renewable and zero-carbon 

resources. Although fossil fuels still comprise a significant portion of the resource mix, the state’s electric 

system is in a period of transition. Nearly 6,000 MW of firm and dispatchable resources are expected to 

be retired over the next five years. At the same time, the state continues to rapidly expand deployment 

of renewable resources and plan for increased electrification. Senate Bill 100 (De León, Chapter 312, 

Statutes of 2018) mandates that the California Public Utilities Commission, California Energy Commission, 

and Air Resources Board plan for 100 percent of total retail sales of electricity in California to come from 

eligible renewable energy resources and zero-carbon resources by December 31, 2045. The bill also 

updated the state’s Renewables Portfolio Standard to include the interim target of 60 percent of retail 

sales procured from eligible renewable sources by December 31, 2030. In addition to the state’s goal on 

renewables, the South Coast AQMD is dedicated to NOx emission reductions from electricity generating 

facilities. The 2022 Draft AQMP includes control measure L-CMB-06 which proposes to develop a rule to 
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implement low NOx and zero emission technologies at electricity generating facilities. The target of this 

approach is to replace boiler units with lower-emitting turbines, implement zero emission technologies 

such as fuel cells or electrification for 10 percent of gas-fired sources and other lower NOx emission 

technologies for the rest of gas-fired sources, and require stricter emission requirements from diesel 

internal combustion engines. This control measure reduces NOx emissions from electric generating units 

regulated by Rule 1135 – Emissions of Oxides of Nitrogen from Electricity Generating Facilities. “The South 

Coast AQMD mission is to improve air quality and public health with a focus on disadvantaged 

communities and to ensure that socioeconomic status or other factors will not pose obstacles for the 

equitable protection from air pollution. Please refer to the general response to Impact of Zero Emission 

Technology on Inequity for further discussion on equity for disadvantaged communities. 
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Response to Comment 61-1: Staff received the OIAA’s concern on aircraft operation projections and taxi 

times. The aircraft emissions inventory was developed through an extensive public process that began in 

May 2020 and included multiple Aircraft Mobile Source Working Group Meetings. A Revised Draft Aircraft 

Emissions Inventory Report was posted on South Coast AQMD’s website in October 2021. ONT initially 

contacted South Coast AQMD in January 2022 to provide notice that operational forecasts were being 

Comment 
61-2 Con’t 
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revised to accommodate upcoming projects. During this process, it was found that aircraft taxi times 

originally provided by ONT were no longer valid. South Coast AQMD agreed to incorporate the updated 

taxi time assumptions in the Revised Draft 2022 AQMP. In May 2022, ONT provided South Coast AQMD 

with a memo regarding the proposed changes to the aircraft operations forecasts associated with the 

South Airport Cargo Center (SACC). However, South Coast AQMD was unable to incorporate the revised 

operation forecasts because, as of August 19, 2022, ONT had yet to initiate public review or solicit 

comments on the emissions associated with SACC project. Furthermore, this AQMP relies on SCAG’s 

regional growth projection, which is conducted by county or by air basin level. It is unclear how the ONT’s 

requested changes in aircraft operation affects the growth reflected in other airports, such as LAX. ONT 

has not provided a clear response on this question. Changes to the aircraft emissions inventory at this late 

stage of AQMP development, especially without a solid explanation on how the requested changes affect 

other airport’s operation, are extremely difficult to accommodate due to multiple dependencies. 

Response to Comment 61-2: South Coast AQMD is encouraged by ONT’s commitment to zero emission 

equipment and infrastructure through their Zero Emission Blueprint. We look forward to seeing this 

roadmap translate to actual emission reductions at ONT. See the response above for emissions inventory 

update. 
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Response to Comment 62-1: South Coast AQMD appreciates A4A’s commitment to reducing the aviation 

industry’s environmental impacts. 

Response to Comment 62-2: South Coast AQMD recognizes A4A’s role in developing the MOUs with the 

five commercial airports and looks forward to A4A’s cooperation in achieving the performance targets. 

Response to Comment 62-3: Thank you for your input regarding MOB-04 Emission Reductions at 

Commercial Airports. A4A is also encouraged to review CARB’s Revised Draft 2022 State SIP Strategy which 

details several concepts for achieving emission reductions from the aviation sector. Any measure or rule 

would be developed through a public process with ample opportunity for stakeholder engagement. 

Response to Comment 62-4: Thank you for expressing your support for more stringent, technically feasible 

aircraft engine standards. The 2022 AQMP recognizes the need to reduce emissions from all sectors 

including aircraft. However, U.S. EPA has a history of adopting aircraft engine standards that are 

technology following and designed to align with standards established by the International Civil Aviation 

Organization (ICAO). Rules that are technology following are not expected to result in additional, surplus 

reductions from aircraft engines. South Coast AQMD is therefore concerned that U.S. EPA has missed 

opportunities to switch to a technology forcing approach to further reduce aircraft emissions. Technology 

forcing rules coupled with rigorous testing of new technologies represent a viable strategy to maximize 

emission reductions without compromising public safety. 

Response to Comment 62-5: The aviation measures have been incorporated into CARB’s Revised Draft 

2022 State SIP Strategy. As such, A4A is encouraged to participate in CARB’s public process for the State 

SIP Strategy. 

Response to Comment 62-6: Thank you for explaining A4A’s historical involvement in developing 

regulations and initiatives to address aviation emissions. 
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Response to Comment 63-1: South Coast AQMD appreciates AGC’s support of clean air in California. 

Response to Comment 63-2: Please refer to the general response on Zero Emissions Infrastructure.  

Response to Comment 63-3: The South Coast AQMD will consider equity implications when engaging with 

stakeholders on zero emission infrastructure planning and development through MOB-15. Unequal access 

to zero emission technologies runs counter to air quality attainment goals. South Coast AQMD will 

prioritize affordability, accessibility and equity concerns when partnering with stakeholders to help 

anticipate potential inequity in zero emission technology deployments. Strategy 7 described in MOB 15 

and the AQMP Infrastructure Policy Brief specifically addresses the need to ensure that zero emission 

technologies are distributed affordably and equitably, which includes consideration of access in rural and 

off-road environments. South Coast AQMD will continue to support the prioritization of disadvantaged 

and low-income communities in accessing incentives and other funding programs for zero emission 

vehicles and associated infrastructure wherever feasible. 

Response to Comment 63-4: The South Coast AQMD is committed is to improve air quality and public 

health and ensure that socioeconomic status or other factors will not pose obstacles for the equitable 

protection from air pollution. The South Coast AQMD and other state and local agencies are aware of the 

public concern for the cost of implementing zero emission appliances. Please refer to the general response 

to Cost of Zero Emission Technology in Residential and Commercial Building appliances for discussion on 

the cost. The agency has already begun to address inequity for disadvantaged communities. Please refer 

to the general response to Impact of Zero Emission Technology on Inequity. The South Coast AQMD will 

work with stakeholders involved in zero emission infrastructure to ensure that zero emission technologies 

are distributed affordably and equitably. Affordability will be further considered during the future 

rulemaking or incentive program development process. 

Response to Comment 63-5: As noted in the Proposed Method of Control of EGM-03, the Clean 

Construction Policy (CCP), which will be a voluntary measure, will be developed through a public process, 

in collaboration with stakeholders including construction industry representatives. This will help to ensure 

that the CCP will be practical and technically and operationally feasible for most, if not all, contractors. 

The Trade-Up Program discussed in the draft MOB-06 measure, which has been already completed, was 

a pilot program to replace up to 50 Class 8 heavy-duty diesel trucks with low-NOx CNG trucks. In terms of 

eligibility, fleets with a compliance status in the CARB’s Truck Regulation Upload, Compliance, and 

Reporting Systems (TRUCRS) were qualified to participate. South AQMD staff will evaluate the Program’s 

outcome and apply any lessons learned in the development of similar programs. Staff also intends to 

solicit feedback from regional stakeholders in the program development to address any issues and 

concerns including consideration of economically feasible timeline to minimize any disruptions with the 

fleets’ operations.  

Tier V off-road new compression ignition engine standard is the CARB’s commitment. South Coast AQMD 

will work closely with CARB and pursue opportunities to utilize incentive funding, if feasible, especially for 

EJ and disadvantaged communities.     
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Response to Comment 64-1: South Coast AQMD staff appreciates your comments on the Draft 2022 

AQMP. 

Response to Comment 64-2: South Coast AQMD staff were pleased to accommodate the public comment 

deadline extension to increase public participation in the 2022 AQMP development process. Staff looks 

forward to hearing from individual stakeholders regarding specific impacts the 2022 AQMP could 

potentially have on the business community. 

Response to Comment 64-3: South Coast AQMD has offered multiple opportunities for public involvement 

during the 2022 AQMP development process. Staff convened the 2022 AQMP Advisory Group to provide 

feedback and recommendations on the development of the plan, including development of policy and 

control strategies. In addition, a Scientific, Technical, and Modeling Peer Review (STMPR) Advisory Group 

convened to make recommendations on air quality modeling, emissions inventory, and socioeconomic 

modeling and analysis. Both Advisory Groups met periodically throughout the AQMP development and 

the public was provided an opportunity to comment during those meetings. Several Working Groups were 

convened, including one stationary source Working Group (Residential and Commercial Buildings) and 

five mobile source Working Groups (Aircraft, Ocean-Going Vessels, Construction and Industrial Equipment, 

Heavy Duty Trucks, and Zero Emissions Infrastructure). These Working Groups conducted several in-depth 

public meetings throughout the AQMP development process in order to facilitate more specialized 

discussions. Staff also held a Control Measures Workshop on November 10, 2021 to provide an overview 

of the control measures and strategies being developed/considered for the 2022 AQMP and to solicit 

input from all stakeholders on control strategies. Five policy briefing papers were developed and released 

to provide policy background information supporting adoption and implementation of the 2022 AQMP. 

They are Black Box Measures, Climate Change and Decarbonization, Federal Approach, Infrastructure-

Energy Outlook and Residential and Commercial Building Appliances. Several Regional Public Workshops 

were held for the Draft 2022 AQMP and Regional Public Hearings for the Draft 2022 AQMP are tentatively 

scheduled in October 2022. Finally, an additional public comment period will accompany release of the 

Revised Draft 2022 AQMP. 

Response to Comment 64-4: South Coast AQMD is aware of recently adopted regulations and the 

challenges of pursuing further reductions from regulated sources. To achieve the emission reductions 

needed to meet the 2015 ozone standard will require emission reductions across all sectors. Under the 

California Code of Regulations Title 17 § 70600, South Coast AQMD must “require the adoption and 

implementation of all feasible measures as expeditiously as practicable.” While an AQMP serves as a 

blueprint to attain air quality standards, the unique characteristics of specific source categories will be 

reviewed and reflected in proposed rules. Public participation and input will be important and encouraged 

during working group meetings and public venues such as South Coast AQMD’s Governing Board meetings, 

public hearings, and workshops.  

Residential and commercial buildings are expected to contribute 14 percent more NOx than large 

industrial sources in 2037, if no action is taken. Approximately a quarter of the total baseline stationary 

source emissions in 2037 are from residential buildings. Several feasible zero emission and low NOx 

technologies have been identified that can reduce emissions from this sector. There are important 

considerations that still need to be addressed, such as costs, that will be resolved in the rule development 

process. Staff will be working with other agencies that are also considering measures for residential 

buildings and are seeking to coordinate our efforts with these developing measures. For example, CARB 
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proposed requiring zero emission space and water heating in residential and commercial buildings and 

Los Angeles passed a motion to require all new residential and commercial buildings to achieve zero-

carbon emissions by January 1, 2023. Bay Area AQMD is also developing regulations to require all 

residential and commercial appliances for space and water heating to be zero emission as early as 2027.   

Response to Comment 64-5: Under the Clean Air Act, South Coast AQMD is obligated to develop the 2022 

AQMP to address the 2015 8-hour ozone standard and submit the Plan to U.S. EPA by the due date set by 

U.S. EPA. Each AQMP incorporates the best information available at the time of plan development. MATES 

V, which studied air quality in 2018-2019, is the latest MATES, while MATES VI measurements will be 

considered in future. South Coast AQMD cannot simply wait for new data to become available to develop 

an AQMP. Waiting would further delay creation and implementation of a control strategy, jeopardizing 

our ability to meet the standard. Furthermore, the 2022 AQMP control strategy is based on the best 

available emissions inventory as the baseline already accounts for the emission reductions from adopted 

rules and programs. 

Response to Comment 64-6: The infrastructure needed to support a widespread adoption of zero 

emission technologies will take many years to develop and deploy. This control measure and associated 

workplan will be adaptable and updated as new information becomes available, including new 

technologies that will support the South Coast AQMD’s attainment goals. The AQMP calls for a rapid 

transition to zero emission technologies across all sectors where feasible. The goal is zero emission. South 

Coast AQMD has a long-standing history of supporting research, development, demonstration and 

deployment of advanced cleaner technologies using a diversified energy portfolio approach. The South 

Coast AQMD remains technology neutral and is supportive of all zero emission technologies that are 

available to achieve attainment goals. Please refer to the general response to Zero Emissions 

Infrastructure, Zero Emission Building Measures and Electricity Supply and Demand.   

South Coast AQMD is developing a socio-economic impact analysis to evaluate the cost associated with 

the control measures and monetized benefits of cleaner air. In addition, during a rule development 

process, in-depth analysis will be conducted on socio economic impact of an individual rule. Public 

participation and input will be solicited during the process.   
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Response to Comment 65-1: Thank you for the detailed comments provided by the Ports on the Draft 

AQMP. Many of the questions that are raised in this letter will be addressed during the development of 

Proposed Rule (PR) 2304, which would implement AQMP control measure MOB-01. Additional details 

regarding the authority of South Coast AQMD to adopt PR 2304 will included in the staff report for PR 

2304 when details of the proposed rule have been developed.  

The Ports claim they have no authority to regulate mobile sources, but do not deny here that they have 

wide latitude to strongly influence mobile sources. A key example is the Ports’ Clean Truck Program, which 

requires drayage trucks to be cleaner than U.S. EPA or CARB requirements, or instead the shippers must 

pay a mitigation fee. The Ports have also authorized their executive officers to assess container dwell fees 

to ensure movement of cargo through the port complex. 

See Response to Comment 65-11 for discussion of South Coast AQMD legal authority. 

Response to Comment 65-2: South Coast AQMD is currently developing Proposed Rule 2304 and Proposed 

Rule 2306 to seek further emission reductions from mobile sources operating in and out of commercial 

marine ports and intermodal railyards. Rule concepts would seek to reduce emissions from these indirect 

sources, including through approaches that would implement the cleanest available ocean-going vessels, 

on-road heavy duty trucks, cargo-handling equipment, locomotives, and harbor craft, and the necessary 

Comment 
65-16 Con’t 

Comment 
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Comment 
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infrastructure to support zero emission technologies. These measures will be designed to work together 

with existing and proposed state and federal regulations, and will seek to further reduce emissions beyond 

those regulations. Details on the amount of emission reductions expected and the timeline for achieving 

reductions are being determined through the proposed rulemaking processes currently underway. 

Control measure MOB-10 is included as a potential mechanism to complement MOB-01 through MOB-04, 

EGM-01 and EGM-03. It would be designed to provide strategies for operators of off-road emission 

sources to achieve early and/or additional emission reductions that go beyond what is required by U.S. 

EPA, CARB, or South Coast AQMD regulations. Mobile Source Emission Reduction Credits (MSERCs) 

generated through this activity could then be used as an alternate compliance mechanism within South 

Coast AQMD indirect source rules. South Coast AQMD Regulation XVI includes several rules designed to 

provide MSERCs. Although not all of these rules have been approved by U.S. EPA for inclusion into the SIP, 

Regulation XVI overall provides a potential framework that can be used to develop new programs that 

would be SIP creditable.1 MOB-10 would seek to either amend rules within Regulation XVI or develop 

new rules to generate MSERCs. The development of control measures MOB-01 through MOB-04, EGM-

01, and EGM-03 is not dependent on the development of MSERC programs. Rather it is a potential 

approach to provide additional flexibility to achieve emission reductions from mobile sources. As noted 

in the measure, the details of potential amendments will be discussed and developed through a public 

process, in collaboration with a variety of stakeholders. The amendment process will also include the 

examination of relevant current and future facility-based measures to ensure that the enforcement 

mechanisms will be sound and feasible, and provide intended benefits without increasing localized 

pollution in environmentally disadvantaged communities. 

The Ports’ Clean Truck Programs and the CARB Advanced Clean Fleets rule aim for drayage trucks to be 

zero emission by 2035. The 2022 AQMP seeks additional emission reductions through regulatory and 

voluntary measures to accelerate deployment of zero emission drayage trucks and associated 

infrastructure earlier than the 2035 target date.  

The commenter’s statement that ”trucks are federally preempted sources that are beyond South Coast 

AQMD’s regulatory jurisdiction” implies more sweeping restrictions than is supported by federal law. 

South Coast AQMD is prohibited from setting emission standards for trucks under Section 209(a) of the 

federal Clean Air Act. That provision prohibits state or local regulations adopting standards relating to the 

control of emissions from new motor vehicles, and is also limited by the Federal Aviation Administration 

Authorization Act (“FAAAA”), which preempts state and local laws “related to a price, route, or service of 

any motor carrier . . . with respect to the transportation of property.” Proposed rules that would 

implement mobile source control measures within the 2022 AQMP will be developed in a manner that 

takes these federal restrictions into account. Mobile source reduction strategies proposed in the Draft 

2022 AQMP applicable to freight facilities do not impose a standard for emissions from trucks or any other 

mobile sources (including ocean-going vessels) and would neither compel nor prohibit the provision of a 

service. These proposed mobile source reduction strategies may encourage behaviors (e.g., converting to 

zero emission or low NOx emission vehicles), shift incentives, or make certain routes or services more 

expensive than others, but such effects do not necessarily bring these strategies within the scope of 

 

1 Rules 1610, 1612.1, 1631, 1632, 1633, and 1634 have been approved into the SIP by EPA 

(https://www.epa.gov/sips-ca/epa-approved-south-coast-air-district-regulations-california-sip#xvi)  

https://www.epa.gov/sips-ca/epa-approved-south-coast-air-district-regulations-california-sip#xvi
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federal preemption. Furthermore, the Ninth Circuit upheld another indirect source rule program against 

a claim of preemption by the Clean Air Act in National Association of Home Builders v. San Joaquin Valley 

Unified Air Pollution Control District, 627 F.3d 730 (9th Cir. 2010). 

Response to Comment 65-3: Staff appreciates the efforts the Ports are making to incentivize deployment 

of the cleanest ocean-going vessels entering the ports. Implementation of the Ports’ Clean Air Action Plans 

in 2006, 2010 and 2017 as well as regulations from CARB, led to significant early emission reductions of 

Diesel Particulate Matter, SOx, and NOx in particular from the Vessel Speed Reduction Program and at-

berth controls. However, slow deployment of lower polluting equipment and the inability to reach 

agreements on further emissions reductions, along with record-breaking congestion and cargo volume 

during the COVID-19 pandemic, has shown that progress made over the past decade can be reversed in a 

very short time. Incentive programs are expected to continue to play an important role in reducing 

emissions, however there is no indication that incentive measures alone will be sufficient to achieve the 

reductions needed to meet air quality standards. In particular, the Green Ship Incentive Program, the 

Environmental Ship Index, and the Green Shipping Corridor as currently designed are not expected to 

provide sufficient incentive to encourage most shipping lines to deploy low NOx technologies (i.e., Tier III, 

Tier II+, etc.).  

The proposed PRIMER incentive program (MOB-12) is being designed with a different focus than existing 

Port programs. For example, its focus is to encourage international ports that serve as origins of ships 

coming to POLA/POLB to develop parallel incentive programs so that the cost and benefits of these 

programs can be shared, and thus made more affordable for the region. While somewhat similar to the 

Green Shipping Corridor, PRIMER also seeks to encourage low NOx technologies that could be 

implemented at broader scale well before zero emissions technologies. The PRIMER program could 

potentially be folded in with existing programs at the Ports once it is more fully developed, however 

additional program development is needed beyond funding. This includes development of retrofit 

technologies that are cost-effective and can be made commercially available, and continued partnership 

development with international port authorities. South Coast AQMD hopes to continue to work with the 

Ports on incentive programs, including PRIMER, to make them more effective. Staff intends that Proposed 

Rule 2304 and any new incentive funding programs for ocean-going vessels enhance emission reductions 

from these sources and encourages the Ports to work with South Coast AQMD during the rule 

development process to ensure that these programs will facilitate additional emission reductions. 

Response to Comment 65-4: MOB-1 (and the resulting marine port indirect source rule, Proposed Rule 

2304) is not a duplicative measure, as it is part of a more comprehensive strategy for reducing emissions 

in the region and in the state. The measures proposed by U.S. EPA and CARB that are referred to by the 

commenter are considered already in the Revised Draft 2022 AQMP (e.g., EPA’s proposed Clean Truck 

Rule, CARB’s Advanced Clean Fleets Rule, etc.). However even after considering all of these measures, 

another 62 tons per day of NOx emission reductions will be needed to meet federal air quality standards 

(i.e., ‘black box’ reductions). MOB-01 is being pursued to provide additional emission reductions towards 

this shortfall, both within rule requirements and as a facilitating measure to enhance other regulations 

and programs. Because any Indirect Source Rule (ISR) will overlap with existing and proposed engine and 

fleet standards, there is the possibility for emission reductions to be double counted. However, the 

detailed accounting to ensure that emission reductions are not double counted in the SIP will occur after 

rules are adopted. There are many potential methods to address double counting, however the form, 

structure, and stringency of each specific rule must be considered before detailed SIP accounting can 



Comments and Responses to Comments on the 2022 AQMP 

313 

occur. One potential approach could include observing how all adopted rules and programs are actually 

achieving emission reductions in practice collectively, and then forecasting their effectiveness into the 

future based on this past activity. Regardless of the calculation approach used, the detailed accounting 

process for SIP creditable emission reductions will go through a public process to ensure that stakeholders 

can review and provide input. In addition, ISR rule development will include an analysis of potential future 

emission reductions, including the interaction with existing and proposed rules, to the extent possible 

with information that’s available during rulemaking. 

Response to Comment 65-5: Staff agrees that additional public funding is needed to implement zero and 

low NOx emission technologies to meet air quality standards. South Coast AQMD has aggressively pursued 

new funding sources in the past and will continue to do so in the future. However, incentive funding alone 

is an insufficient approach to achieve all of the emission reductions needed. For example, the 2016 AQMP 

called for about one billion dollars of new incentive funding per year to meet air quality standards in 2023 

and 2031. While there has been some success in increasing the level of funding available after significant 

advocacy at the state and federal level, the current amount of funding is far short of what is needed to 

meet air quality standards. Additional actions are needed beyond incentive funding to meet air quality 

standards, including new regulations that will accelerate the deployment of zero emission and low NOx 

technologies. It is possible that Proposed Rule 2304 will limit how incentive funding can be used. However, 

during rule development staff will seek to identify rule concepts that will still allow some incentive funding 

to be used. As an example, the warehouse ISR (Rule 2305) was developed to allow many incentive 

programs to continue to continue to be used, even while complying with the ISR.  

Response to Comment 65-6: Staff will continue to consider the issues expressed in the comment letter as 

the rule development of Proposed Rule 2304 continues. See Response to Comment 65-11 for discussion 

of South Coast AQMD legal authority. 

Response to Comment 65-7: Staff encourages the Ports to participate in the rule development process of 

Proposed Rule 2304. 

Response to Comment 65-8: See Response to Comment 65-2 for discussion of federal preemption. See 

Response to Comment 65-11 for discussion of South Coast AQMD legal authority. 

Response to Comment 65-9: The Ports have implemented programs such as the Clean Truck Program as 

well as requiring practices such as shore power for ships and other mitigation measures through lease 

agreements with the terminal operators to reduce emissions from port-related mobile sources. Therefore, 

South Coast AQMD staff disagrees that the Ports have no control over mobile sources or operations 

associated with their terminals. See Response to Comment 65-2 for discussion of federal preemption. See 

Response to Comment 65-11 for discussion of South Coast AQMD legal authority.  

For the Proposed Rule 2304 rulemaking, staff is developing rule concepts in consideration of the business 

models of the maritime freight industry and terminal-specific operations, and which entities are most 

appropriate to include within the rule. The Ports are encouraged to continue to engage in the rule 

development to provide feedback that will ensure that rule concepts ultimately brought to the Board for 

consideration have the greatest opportunity for success if adopted.  

Response to Comment 65-10: The comment cites recently adopted and on-going rulemaking from CARB 

and U.S. EPA to indicate that additional rulemaking should not be undertaken by South Coast AQMD. 

These activities by CARB and U.S. EPA are welcome, and South Coast AQMD is strongly encouraging even 
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more actions by these agencies to achieve even greater and earlier emissions reductions. In particular, 

attainment of air quality standards is not possible without significant federal action. However, as indicated 

in the 2016 AQMP and this Draft 2022 AQMP, all of the regulatory actions cited by the commenter are 

not sufficient to meet federal or state air quality standards. For example, the Revised Draft 2022 AQMP 

projects that even after considering all rulemaking, an additional 62 tons per day of NOx emission 

reductions are still needed (i.e., the ‘black box’). In order to meet air quality standards, South Coast AQMD 

is required to implement all feasible measures (e.g., Health and Safety Code 40914 and 40920.5). While 

South Coast AQMD has been meeting with CARB and EPA and will continue to advocate with all levels of 

state and federal governments to take further actions to reduce emissions within their authority, this 

Draft 2022 AQMP proposes to also continue pursuing all feasible actions within South Coast AQMD’s 

authority. 

Response to Comment 65-11: The comment questions South Coast AQMD’s authority to adopt an Indirect 

Source Rule (ISR) for marine ports. While U.S. EPA and CARB have direct authority to establish emission 

standards and in-use requirements for mobile sources, South Coast AQMD may adopt and implement 

regulations that control emissions from indirect and areawide sources in order to meet state ambient air 

quality standards as recognized by Health and Safety Code Section 40716. Multiple provisions of the 

Health and Safety Code give South Coast AQMD authority to adopt rules and regulations for sources of air 

pollution other than mobile sources as necessary to attain state and federal ambient air quality standards. 

See Health and Safety Code Sections 40001(a), 40440(a), 40703; see also section 40000 (“The Legislature 

finds and declares that local and regional authorities have the primary responsibility for control of air 

pollution from all sources, other than emissions from motor vehicles.”). These provisions are not limited 

to direct sources, but also include indirect sources. Nor are they limited to new as opposed to existing 

indirect sources. According to the California Attorney General, indirect sources are a type of nonvehicular 

source. 76 Ops Cal. Atty. Gen. 11 (1993) p.3. Therefore, indirect sources are within the air districts’ 

authority. California Health and Safety Code Section 39002. These provisions are sufficient to authorize 

the South Coast AQMD to adopt an indirect source rule program.  

In addition, the Clean Air Act allows a state to include “…as part of an applicable [state] implementation 

plan, an indirect source review program which the State chooses to adopt and submit as part of its plan.” 

(Clean Air Act section 110(a)(5)(A)(i); 42 U.S.C. §7410(a)(5)(A)(i).) An indirect source is defined as “…a 

facility, building, structure, installation, real property, road, or highway which attracts, or may attract, 

mobile sources of pollution.” (Clean Air Act section 110(a)(5)(C); 42 U.S.C. §7410(a)(5)(C).) The Clean Air 

Act also considers that indirect sources could include large geographic areas, for example section 110(b) 

refers to airports explicitly as a type of indirect source. For comparison, Los Angeles International Airport 

(owned by the city of Los Angeles) comprises more than 3,600 acres and Long Beach Airport (owned by 

the city of Long Beach) comprises more than 1,100 acres.  

Further, the commenter’s reference to a formerly proposed federal ISR (i.e., 39 FR 25292, 25300) not 

referring specifically to ports does not indicate that ports are not indirect sources. First, this formerly 

proposed regulation is not the basis for South Coast authority to develop indirect source rules. It is a 

specific regulation developed by U.S. EPA using its own statutory authority at the time. Even if this 

formerly proposed federal rule were determinative of South Coast AQMD authority, the definition in the 

rule itself states that the specific types of indirect sources listed in the rule are not exclusive (“The term 

“indirect sources” means a facility, building, structure, or installation which attracts or may attract mobile 

source activity that results in emissions of a pollutant for which there is a national standard. Such indirect 
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sources include, but are not limited to: (b) Parking facilities. (c) Retail, commercial and industrial facilities. 

(d) Recreation, amusement, Sports and entertainment facilities. (e) Airports. (f) Office and Government 

buildings. (g) Apartment and condominium buildings. (h) Education facilities.” 39 FR 25297, emphasis 

added). However, recognizing that the port operations are complex, the rule development for Proposed 

Rule 2304 is considering how it could apply to different entities that exert various control over the port. 

Specific approaches to this rule will be developed during rulemaking and outside of the 2022 AQMP. 

Finally, the Clean Air Act acknowledges that states and their subdivisions have the right to “adopt or 

enforce any standard or limitation respecting emissions of air pollutants” and also “any requirement 

respecting control or abatement of air pollution” so long as it is not less stringent than a federal 

requirement. (Clean Air Act section 116; 42 U.S.C. § 7416.) 

The South Coast AQMD Governing Board approved the 2016 Air Quality Management Plan (2016 AQMP) 

in March of 2017. The 2016 AQMP was subsequently approved by CARB, included into the State 

Implementation Plan (SIP), and approved by U.S. EPA in 2019. The 2016 AQMP included MOB-01, a facility-

based mobile source control measure to reduce mobile source emissions associated with commercial 

marine ports. The MOB-01 included in the 2016 AQMP sought port-related emission reductions as a result 

of voluntary actions to deploy clean technologies and accelerate emission reductions. MOB-01 also stated 

that if sufficient action was not taken to implement the voluntary actions, South Coast AQMD staff would 

recommend to the Board whether to consider development of rules that are within the SCAQMD’s legal 

authority or other enforceable mechanisms to achieve emission reductions to help attain federal air 

quality standards.   

By approving MOB-01 into the 2016 AQMP, the South Coast AQMD and CARB have committed to, and the 

U.S. EPA has authorized, the consideration of an indirect source rule to achieve emission reductions from 

mobile sources attributed to marine ports, in order to assist attaining the federal ozone NAAQS in 2023 

and 2031. The 2022 AQMP is proposing to achieve emission reductions from a potential port ISR to also 

assist in meeting the federal ozone standard in 2037. 

An indirect source rule program seeks further emission reductions from mobile sources compared to 

existing and upcoming state and federal mobile source measures. South Coast AQMD staff is working 

closely with local, state and federal agencies in the development of a marine ports indirect source rule to 

maximize reduction of NOx and PM emissions as part of a larger comprehensive strategy described in the 

Draft 2022 AQMP designed to meet both federal and state air quality standards. South Coast AQMD will 

continue to strongly support federal regulations to further reduce emissions from mobile sources. 

Response to Comment 65-12: See Response to Comment 65-2 for discussion of preemption. See Response 

to Comment 65-11 for discussion of South Coast AQMD legal authority. The comment claims that South 

Coast AQMD does not have authority to adopt a port ISR based on several previous cases that apply to 

specific regulatory concepts that may not be applicable to the regulatory concept that will ultimately be 

considered by the Board. Staff is aware of these cases and statutes cited by the commenter (as well as 

other cases and statutes), and will consider these as the proposed port ISR is developed. 

Response to Comment 65-13: See Response to Comment 65-2 for discussion of preemption. See Response 

to Comment 65-11 for discussion of South Coast AQMD legal authority. The comment correctly points out 

that there are federal limits to South Coast AQMD authority with respect to developing an ISR for the 

ports, however there are some inaccuracies in the comment. For example, CAA section 116 is not limited 

just to stationary sources, and non-federal action is not only permitted through express Congressional 
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authorization (states also retain substantial authority under the tenth amendment to the U.S. 

Constitution). The comment’s statement that ‘The strong preemptive presence of federal statutory 

constraints…cautions against strained and novel applications to mobile sources’ does not consider that 

the decades of policy actions taken to date at the federal, state, and port authority level have resulted in 

high port emissions that continue to harm public health (e.g., by contributing substantially to exceedances 

of air quality standards). It is untenable to continue to wait for traditional policy approaches to achieve 

the necessary emission reductions, especially considering the imminent deadlines in the Clean Air Act. 

Novel approaches therefore must be developed in order to accelerate emission reductions from the 

largest source of emissions in the South Coast Air Basin. Indeed, the ports themselves continue to develop 

novel approaches to reducing emissions, however the approaches that have been proposed are not 

adequate to achieve the level of emission reductions required. Additional action is needed, and the port 

ISR is one potential approach to assist in accelerating and achieving even greater emission reductions. 

Response to Comment 65-14: See Response to Comment 65-1 on Port authority, and Response to 

Comment 65-11 on South Coast AQMD authority. 

Response to Comment 65-15: See Response to Comments 65-11 for discussion of South Coast AQMD 

authority. As the Ports have demonstrated through their measures implementing the CAAP, including the 

Clean Trucks Program, measures to reduce the adverse health effects of Port related operations due to 

air pollution are completely consistent with the Ports’ obligations under their Tidelands grants, city 

charters, and Shipping Act. Further, staff does not believe that these obligations require the Ports to 

discriminately prefer the interests of emission sources over the health of nearby and downwind residents. 

As a regional authority South Coast AQMD promulgates and enforces many rules that are applicable to 

cities, counties, and other local government agencies within its jurisdiction. These existing rules do not 

conflict with these agencies’ obligations or land use authority, and the proposed port ISR will be developed 

to similarly take these concerns into consideration. 

Response to Comment 65-16: See Response to Comment 65-3. Further, while the Ports claim to balance 

the needs for continued growth of maritime commerce with environmental conditions, the past 

achievements in reducing emission have fallen far short of the requirements under federal law to meet 

ambient air quality standards. If the requirements under the Clean Air Act are not achieved, the region 

will continue to suffer the worst air quality in the nation and the associated negative public health 

outcomes, and looming federal sanctions on highway funding will significantly harm the promotion of 

maritime commerce that the Ports seek. Significant action is needed beyond the limited approaches 

proposed by the Ports. 

Response to Comment 65-17: See Response to Comment 65-5. 

Response to Comment 65-18: See Response to Comment 65-11 regarding legal authority for South Coast 

AQMD to adopt a marine ports indirect source rule. South Coast AQMD will continue to strongly support 

federal regulations to further reduce emissions from mobile sources. 
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Response to Comment 66-1: South Coast AQMD staff appreciates your comments on the Draft 2022 

AQMP. 

Response to Comment 66-2: Staff agrees that is it important to align the implementation dates with the 

State and other local agencies. South Coast AQMD staff has been meeting with California Air Resources 

Board (CARB) and other air districts to discuss the details of the south Coast AQMD’s plans and strategies. 

More refinement of the implementation schedule, and how it aligns with other regulatory requirements, 

will be discussed further during the rulemaking.  

Staff also agrees that the zero emission appliance implementation should be a stepwise and pragmatic 
approach. Buildings that do not require main panel upgrade, such as new or newer buildings, can 
transition to zero emission appliances first. The details of the implementation approach will be developed 
during the rulemaking process.  
 
Staff acknowledges electric storage resistance water heaters are another zero emission option. Compared 
to all electric heat pumps, this type of water heater is not as energy efficient. Staff will continue to 
research and monitor the development of all zero emission options and engage in discussions with the 
working group during the rulemaking. 
 
Response to Comment 66-3: Thank you for providing background information. 

Response to Comment 66-4: Staff agrees that the cost is a major obstacle for implementing zero emission 

appliances, especially for older buildings that requires an electric panel upgrade. Staff has referenced 

several studies for the cost evaluation as discussed in the control measures. Please refer to the general 

response to the Cost of Zero Emission Technology in Residential and Commercial Building Appliances for 

a brief summary on the cost. Staff will conduct more in-depth analysis, possibly with the assistance of 

Comment 
66-9 Con’t 
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professional consultants, on the cost during the rulemaking, in order to have a thorough understanding 

and identify a feasible solution.  

The South Coast AQMD and other state and local agencies are aware of the public concern for the cost of 

implementing zero emission appliances. The agency has already begun to have more focus on the 

disadvantaged communities with dedicated community outreach and incentive funding to address 

inequity. Please refer to the general response to the Impact of Zero Emission Technology on Inequity. 

Response to Comment 66-5: Staff agrees that the zero emission appliance implementation should be a 

stepwise and pragmatic approach as stated in the Response to Comment 66-2. The control measures are 

considering that new buildings implementation can be the first phase. Some other buildings or 

applications will also be identified for early implementation as part of the stepwise and pragmatic 

approach. 

For appliances in commercial buildings, staff understands the zero emission market is not as mature as 

for the residential buildings. Therefore, the control measures propose a later implementation time.  

Please note the control measures for appliances in existing buildings are for replacement at the end of 

unit useful time. The cost that staff evaluates should be the incremental cost, which is the cost difference 

from installing a gas unit. But the commenter noted retrofit cost may count the entire installation cost. 

Nevertheless, cost is a major obstacle in older existing buildings as addressed in Response to Comment 

66-4. The control measures have proposed a lower NOx natural gas unit as an off ramp only when the 

zero emission technology is deemed infeasible. Staff has identified some potential lower NOx technologies 

for appliances. Staff will work with stakeholders during the future rulemaking to determine if any new 

technology could be adopted for water heating and if the current NOx limit should be revised for the gas 

unit to be used as an alternative to the future zero emission requirement. 

Response to Comment 66-6: Staff agrees that a streamlined process for inspection and permitting would 

help incentivize homeowners to switch from gas water heaters to zero emission units. For area sources 

like residential appliances, the South Coast AQMD rules are applicable to manufacturers, distributors, and 

installers, and the mandate is focused on unit emission limit. The South Coast AQMD does not require 

permits for these types of sources or conduct inspection for each installation. The comment is about 

permit and inspection by cities as part of building code companies. The South Coast AQMD does work 

closely with the Southern California Association of Governments (SCAG) and local cities and will invite 

those entities to the future working group to address concerns like this. 

Response to Comment 66-7: Staff understand the demand for licensed contractors will increase with the 
adoption of zero emission appliances. However, as the heat pump is a mature technology, especially for 
the residential market, most of the contractors for gas units are also licensed for installing zero emission 
units such as all electric heat pumps. There are also several aspects of the control measures that would 
prevent the drastic contractor shortage. First, consistent with what the commenter suggested, a stepwise 
and pragmatic approach should be considered for implementing zero emission appliance that would 
stagger the installations. Second, the control measures for appliances in existing buildings, which count 
for 90 percent of building stocks, are for replacement at the end of unit useful time. Staff does not expect 
the amount of work orders for the appliance market in any time would change. Yet, staff does believe the 
south Coast AQMD and other agencies should work together to ensure that contractor shortage would 
not become an issue during the future implementation. 
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Response to Comment 66-8: Staff understands the concerns for growing demand and the supply chain 

challenges. Technology continues to evolve to address market barriers and sustain reasonable supply and 

availability. Additional actions can help build a sustainable market, including increasing affordability and 

accessibility and increasing consumer education. More detailed analysis during the rulemaking process 

will consider supply chain and manufacturing capacity concerns. For further discussion, please refer to 

Response to Comment 53-2. 

Response to Comment 66-9: Thank you for your comments. The South Coast AQMD will continue to work 

with other state and local agencies to ensure an equitable transition and implementation process. 
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Response to Comment 67-1: Staff appreciates the continued participation of RadTech International in the 

development of the AQMP and accompanying Policy Briefs. 

Response to Comment 67-2: Currently, facilities that invest in low pollution technologies such as 

UV/EB/LED technologies already qualify for limited record keeping and permit exemptions in Rule 109 – 

Recordkeeping for Volatile Organic Compound Emissions and Rule 219 – Equipment Not Requiring a 

Written Permit Pursuant to Regulation II respectively. Staff is in rule development to assess further permit 

exemptions for UV/EB/LED technologies in Rule 219. 

Response to Comment 67-3: Low pollution UV/EB/LED technologies already qualify for permit exemptions 

in Rule 219. Staff is currently in rule development to assess further permit exemptions for UV/EB/LED 

technologies in Rule 219. 

Response to Comment 67-4: A similar description for UV/EB/LED and other low and zero emissions 

technologies has been included in Control Measure CTS-01. 

Response to Comment 67-5: Rule 219 already provides exemptions from permitting for low emission uses 

of UV/EB/LED technologies. For higher emission UV/EB/LED processes, permitting and recordkeeping is 

appropriate to regulate emissions from these operations. While a technology may be lower emitting in 

comparison to other technologies, it still is high emitting if volumes are sufficiently high. Rule 219 

delineates this threshold. Clean low VOC coatings, solvents, and inks may seek certification as a Clean Air 

Choices Cleaner to have their products listed on the South Coast AQMD website. 

Response to Comment 67-6: Staff appreciates the benefits provided by UV/EB/LED technologies. Please 

see Responses to Comments 67-4 and 67-5 for discussion on a more detailed description of the 

technologies and incentives. 
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Comment Letter #68 

From: Hamilton, Priscilla R <PHamilton@socalgas.com>  
Sent: Tuesday, July 5, 2022 4:09 PM 
To: Wayne Nastri <wnastri@aqmd.gov>; Sarah Rees <SRees@aqmd.gov>; Aaron Katzenstein 
<AKatzenstein@aqmd.gov>; Michael Krause <MKrause@aqmd.gov>; Ian MacMillan 
<imacmillan@aqmd.gov> 
Cc: Malik, Jawaad <Jawaad.Malik@socalgas.com>; bbenoit@cityofwildomar.org; Ruthanne 
Taylor Berger (Ben) <rtbscaqmd@gmail.com>; Dan York (Ben) <dyork@cityofwildomar.org>; 
Thomas Gross <tkgross@verizon.net>; Tricia Almiron <talmiron@aqmd.gov>; Vanessa 
Delgado <vdelgado@aqmd.gov>; Sandra Hernandez (Del) <shernandez@aqmd.gov>; Teresa 
Acosta (Del) <tacosta@aqmd.gov>; Alisa Cota <acota@aqmd.gov>; Cristian Riesgo (Del) 
<criesgo@aqmd.gov>; Michael Cacciotti (GBM) <macacciotti@yahoo.com>; Sho Tay (Cac) 
<shotay@gmail.com>; tim_sandoval@ci.pomona.ca.us; Ben Wong (Cac) 
<benwong@aqmd.gov>; Bill Glazer (Cac) <wmglazier@gmail.com>; 
frank@frankcardenas.com; William Kelly (GBA) <Wjkelly7@gmail.com>; Wesley Reutimann 
(GBA) <wesleyreutimann@gmail.com>; Andrew Do (GBM) <a.do@ocgov.com>; Gideon Kracov 
<GKracov@aqmd.gov>; Ross Zelen (Kra) <rzelen@aqmd.gov>; Destiny Rodriguez 
<drodriguez@aqmd.gov>; Sheila Kuehl <skuehl@aqmd.gov>; Loraine Lundquist 
<llundquist@aqmd.gov>; Larry McCallon (GBM) <lmccallon@cityofhighland.org>; Ron 
Ketcham (McC) <rrketcham@verizon.net>; Veronica Padilla-Campos <vpadilla@aqmd.gov>; 
Amy Wong <awong@aqmd.gov>; V Manuel Perez (GBM) <vmanuelperez@rivco.org>; 
Guillermo Gonzalez <ggonzalez@aqmd.gov>; Nithya Raman (GBM) 
<nithya.raman@lacity.org>; Josh Nuni (Ram) <josh.nuni@lacity.org>; jguze@lacity.org; Rex 
Richardson <rrichardson@aqmd.gov>; Matthew Hamlett <mhamlett@aqmd.gov>; Carlos 
Rodriguez (GBM) <crodriguez@yorbalindaca.gov>; Mattholder@alumni.usc.edu; Janice 
Rutherford (GBM) <SupervisorRutherford@sbcounty.gov>; Mark Taylor (Rut) 
<Mark.Taylor@bos.sbcounty.gov>; Debra Mendelsohn <dsmgba247@gmail.com> 
Subject: SoCalGas Comments on Draft 2022 AQMP  
 
Hi Wayne, 
 
I hope you had a nice holiday weekend. We appreciate the opportunity to provide comments 
on the Draft 2022 AQMP. Attached you will find our letter which outlines three key issues: 
 

1. Fuel cells should be a cornerstone of South Coast AQMD’s NOx emissions reduction 
strategy for buildings to ensure equitable access to clean air and resilient energy; 

2. A fuel card program can help displace Heavy-Duty (HD) diesel trucks today and 
provide a pathway for zero-emission fueling infrastructure; and, 

3. Proposed stationary source measures, if applied at SoCalGas and SDG&E facilities 
could delay emission reductions, potentially impact energy system reliability, and 
result in over $1B in stranded assets, including as necessary for delivering increasingly 
cleaner fuels. 

 
SoCalGas looks forward to collaboratively pursuing our shared interest of achieving both 
climate and air quality goals in California. Please feel free to reach out if you have any 
questions.  
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Best, 
Priscilla   
 
Priscilla R. Hamilton (She/Her) 
Environmental Affairs Manager, SoCalGas  
Cell: 213-214-7949 | phamilton@socalgas.com 
 

mailto:lnevitt@semprautilities.com
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Response to Comment 68-1: The 2022 AQMP pursues economy-wide zero emission technologies which 

could be achieved via electric technology options, fuel cells and possibly other new technologies. These 

control measures will be adaptable and updated as new information becomes available. The AQMP 

control strategy will require a transition to zero emission technologies across all sectors where feasible, 

and adoption of the lowest emission standards that will use the cleanest possible technologies where zero 

emission technologies are not technically or economically feasible. The goal is to reduce NOx emissions 

to the greatest extent possible. South Coast AQMD has a long-standing history of supporting research, 

development, demonstration and deployment of advanced cleaner technologies using a diversified 

energy portfolio approach, including hydrogen fuel cells. The South Coast AQMD remains technology 

neutral and is supportive of all zero emission technologies that are available to achieve the region’s 

attainment goals. Fuel cells and possibly other new technologies will be used to support the transition to 

a zero emission future.   

Response to Comment 68-2: South Coast AQMD acknowledges your concern regarding the increasing 

share of primarily-federally regulated emission sources in the Basin. 

Response to Comment 68-3: South Coast AQMD has a long history of reducing emissions and improving 

air quality and acknowledges the costs associated with emission reductions. The emission reductions 

needed to meet the 2015 8-hour ozone standard are substantial, and implementing this plan will be 

expensive. Stationary sources are already subject to stringent regulatory controls and have made 

substantial investments in control technology to meet these requirements. Concerns regarding potential 

stranded assets and similar impacts will be addressed in the rule development process associated with 

each control measure.  

South Coast AQMD is in the process of preparing a comprehensive socioeconomic analysis to estimate 

the economic impacts associated with implementation of the 2022 AQMP. That analysis will evaluate both 

compliance costs, as well as the monetized health benefits associated with meeting federal air quality 

standards.  

Response to Comment 68-4: South Coast AQMD acknowledges the challenges associated with 

infrastructure need and electrical grid resilience to accommodate the transition to zero emission 

technology. MOB-15 was developed to demonstrate the agency’s effort and commitment to address the 

infrastructure need by coordinating other agencies and public and private utilities. See general response 

to Zero Emission Infrastructure for details.  

Response to Comment 68-5: As Chapter 4 of the 2022 Draft AQMP elaborates, South Coast AQMD 

supports the inclusion of fuel cell technologies in addition to any feasible zero emission technology in NOx 

control measures for stationary source combustion and mobile source applications. Fuel cells can provide 

power to various applications across multiple sectors, including transportation; industrial, commercial, 

and residential buildings; and long-term energy storage for the grid. The application of fuel cell 

technologies for power generation and transportation has increased over the years and continues to 

expand with emerging technologies. However, as the commenters may agree, cost, performance, and 

durability are still critical challenges with this technology. 

It is essential to overcome these challenges to benefit from the advantages of fuel cell technologies over 

combustion-based technologies, such as higher efficiencies (>60 percent), zero tailpipe emissions, and 

lower CO2 emissions. Over the years, South Coast AQMD has partnered with national laboratories, 
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universities, and industry partners to develop low-cost fuel cell stack and balance of plant (BOP) 

components and advance high-volume manufacturing approaches to reduce overall system cost. In 

addition, improving fuel cell efficiency and performance is critical to maintaining adequate performance 

over an extended period of time. High-performance fuel cell technologies can be built through innovative 

material and integration technologies and identifying and understanding fuel cell degradation 

mechanisms to develop materials and strategies to mitigate these effects. South Coast AQMD supports 

such research and development projects through its work in the Technology Demonstration group and 

the Clean Fuels Fund.  

In the transportation sector, the cost of fuel cells, hydrogen production, distribution, and fueling 

infrastructure at a small scale remain the primary challenges to fuel cell technology adoption. While fuel 

cell vehicles and infrastructure provides comparable ranges and fueling times to conventional 

technologies, such barriers can still impact business and consumer models. South Coast AQMD is 

committed to investing and partnering where appropriate to expand light, medium and heavy-duty 

hydrogen infrastructure and to advance fuel cell vehicle technologies in specific vehicle categories 

Response to Comment 68-6: Thank you for your suggestion regarding a fuel card program for RNG and 

zero emission trucks. Staff will take that suggestion into consideration. Such a program may not currently 

be needed due to the current incentive levels for near zero and zero emission trucks along with the price 

disparity between diesel and RNG. Recent changes to incentive programs have increased the dollar 

amounts for low NOx natural gas trucks or zero emission technologies. For example, a small fleet 

participating in the Voucher Incentive Program is currently eligible for up to $160,000 for a low NOx 

natural gas truck and $416,000 for zero emission truck. CARB’s Low Carbon Fuel Standard (LCFS) 

regulation is designed to encourage the production of lower carbon intensity (CI) fuels which helps 

generate credits for energy providers and helps lower energy costs. As the comment letter indicated, 

diesel fuel costs $7/gallon and the RNG costs $2.14/diesel gallon equivalent currently’ providing an added 

incentive for the operators to choose low NOx trucks for fuel saving.  However, this price discrepancy 

does not currently exist between hydrogen and diesel. As fuel cell trucks become commercialized a fuel 

card program may provide an added incentive towards purchasing a fuel cell truck much like some of light-

duty passenger fuel cell vehicle manufacturers have done. 

Response to Comment 68-7: Staff appreciates and acknowledges the efforts taken to comply with Rule 

1110.2 and 1134. Ongoing major capital projects conducted to comply with RECLAIM landing rules will be 

given consideration accounting for the useful life. Cost effectiveness calculations for any new requirement 

will account for stranded assets, if any. Additionally, technical feasibility will be examined to ensure the 

reliable function of the equipment. 

Response to Comment 68-8: Please view the Response to Comment 68-1. 

Response to Comment 68-9: Rule 1110.2 was recently amended to reduce NOx emissions and transition 

NOx RECLAIM facilities to a command-and-control regulatory structure., Rule 1100 provides an 

implementation schedule to transition engines from the RECLAIM universe to a command-and-control 

regulatory structure. In some cases, the requirements in Rule 1110.2 may lead facilities to decide to 

replace or retrofit engines. Staff will consider the useful life of engines such that if an engine were newly 

replaced or retrofitted and emission limits were reduced, a subsequent implementation schedule or 

implementation approach may be developed to address this issue.  
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Response to Comment 68-10: The control measure commits to reviewing this category of equipment for 

further emission reductions. Any future rule development will go through a public process to evaluate 

technical feasibility and cost-effectiveness. Staff will consider industry-specific affordability issues and 

may consider alternative compliance mechanisms.  

Response to Comment 68-11: Whether a potential lower NOx emission limit in Rule 1110.2 would be 

challenging for compressor engines to meet, or would require higher ammonia slips as a trade-off, or 

would require longer averaging times are factors that staff may consider as part of any future rulemaking 

process. In the past, staff has worked with stakeholders to address similar concerns. 

Response to Comment 68-12: Staff appreciates the support for the replacement of older diesel emergency 

standby engines with lower emission technologies. The importance of a reliable source of emergency 

standby power for essential service providers is also acknowledged. Staff will evaluate zero and low NOx 

technologies for technical feasibility and cost-effectiveness in future rulemaking processes.   

Response to Comment 68-13: Emission reductions from L-CMB-05 are additional to emission reductions 

from the 2019 amendment of Rule 1134. The rule development process will determine which specific 

units or categories of equipment will be targeted to achieve additional emission reductions, as well as the 

implementation timeframe. 

Response to Comment 68-14: Please refer the Response to Comment 68-13. 

Response to Comment 68-15: Staff used a life expectancy of 25 years for engines, fuel cells, turbines and 

selective catalytic reduction control equipment. 
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Response to Comment 69-1: South Coast AQMD staff appreciates your comments on the Draft 2022 

AQMP.  

Response to Comment 69-2: South Coast AQMD staff appreciates your comments in support of the Draft 

2022 AQMP. 

Response to Comment 69-3: Staff concurs with this assessment. Please refer to the general response to 

Black Box Measures and general response to Need for Federal Actions. 

Response to Comment 69-4: CARB’s 2022 State SIP Strategy explores potential strategies to achieve the 

reductions associated with black box measures, including examples of the advanced technologies that are 

needed. South Coast AQMD agrees with the urgency in addressing the black box, yet many of the 

technologies that are needed to achieve the reductions are not readily available. This is why Congress 

wrote Clean Air Act section 182(e)(5) – to enable extreme nonattainment areas to rely on reductions from 

technologies that are not yet available at the time of plan adoption. Thus, since the precise technologies 

are not yet known, it is not possible to breakdown “how much reduction would be needed from each 

technology.” Staff acknowledges the multiple hurdles that exist to achieving reductions from further 

deployment of cleaner technologies including technology development and demonstration, 

commercialization of the new technology, and conducting outreach to consumers and other entities to 

promote adoption. South Coast AQMD is fully committed to devoting its resources to overcome these 

obstacles. 

In addition to the further deployment of cleaner technologies, the black box includes emission reductions 

from sources subject to federal regulatory authority and select incentive measures. Figure 3 of the black 

box policy brief provides a summary of the reductions by emission source category. 

Response to Comment 69-5,2: Concerns regarding grid capacity and reliability to support a widespread 

transition to zero emission technologies are the reason why the South Coast AQMD developed MOB-15. 

This control measure is a commitment to engage with stakeholders involved in every aspect of the 

transition to zero emission fueling with the goal of identifying potential shortfalls in technologies and/or 

energy availability while assisting in a collaborative effort to address these concerns. The South Coast 

AQMD is uniquely positioned to actively engage with the CEC, CPUC, CARB, local utilities, fleets and other 

stakeholders to help address the challenges related to grid capacity and reliability in the region. South 

Coast AQMD will continue to share information that can be used to better inform forecasting and energy 

analyses which are used to plan grid capacity upgrades. Current forecasting and energy analyses are 

primarily focused on the State ZEV goals and do not fully address all emission categories that will need to 

transition to zero emissions to reach attainment goals. The challenges related to the electrical grid and 

infrastructure availability are significant and will require collaborative problem solving involving all 

stakeholders. South Coast AQMD will continue to advise partner organizations through information 

sharing and close coordination of efforts to remove barriers to zero emission infrastructure and 

technology deployments.  

Agencies and organizations throughout the State that are involved in energy distribution such as the 

California Energy Commission, the California Public Utilities Commission, and local utilities such as 

Southern California Edison, are aware of the challenges ahead in terms of energy and infrastructure 

availability and are actively engaged in planning to anticipate future demand as the State moves toward 

a zero emission future. Engagement with local utilities and other partners involved in this transition 
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through the direction detailed in MOB-15 will help articulate the region’s needs and challenges to 

anticipate potential shortfalls in energy and technology availability, and assure the agencies involved are 

making progress to resolve concerns related to grid readiness and reliability.  

In addition to electric technology options, fuel cells and possibly other new technologies will be used to 

support the transition to a zero emission future. The State of California, through various programs, has 

allocated significant funding to advance the development and deployment of zero emission technologies, 

including electric charging and hydrogen fueling infrastructure. As part of MOB-15, South Coast AQMD 

will continue to track all available funding sources for zero emission infrastructure and share this 

information with fleets and other stakeholders to provide financial assistance and encourage early 

planning for transitioning to zero emission technologies. Early planning and collaborative problem solving 

involving all stakeholders will be necessary to assure grid readiness and infrastructure availability. South 

Coast AQMD will also actively support and advocate for new funding sources that will accelerate the 

deployment of zero emission infrastructure in the South Coast AQMD. This effort will encourage 

consumers to plan early with support from the local utilities to streamline the process for approving 

installations and interconnection with the grid.   

Response to Comment 69-6: The cost-effectiveness threshold in the Draft 2022 AQMP Table 4-12 

proposed to update the $50,000/ton of NOx threshold to $59,000/ton, based on inflation adjustments. 

The $50,000/ton threshold referenced in the comment was set in the 2016 AQMP and based on cost-

effective values of past rules. For these and all rules, the estimated compliance costs take into account for 

both upfront capital and recurring costs (typically operating and maintenance costs of equipment, control 

device, source testing, etc.). Based on comments received and feedback from several Governing Board 

members, staff have a revised proposal regarding cost-effectiveness that takes into consideration the 

monetized benefit of emission reductions. Please refer to Chapter IV of the Revised Draft 2022 AQMP. 

The socioeconomic analysis for the 2022 AQMP will be presented and discussed at public meetings such 

as STMPR advisory group meeting, the governing Board meetings, and regional public hearings. 

Stakeholders including the commenter are encouraged to participate and provide feedback on the 

analysis.   

Response to Comment 69-7: Benefits and costs of the 2022 AQMP implementation will be quantified in 

the upcoming Draft 2022 AQMP Socioeconomic Report. A preliminary incremental cost/cost-savings 

analysis is included for C-CMB-03 and R-CMB-03 that relies on a range of incremental utility cost for 

various cooking appliances as identified in the existing literature. A more detailed analysis which includes 

energy price projections will be conducted during future rulemaking process.   

Response to Comment 69-8: Control measures R-CMB-03 for residential cooking appliances and C-CMB-

03 for commercial cooking appliances seek NOx reductions by replacing conventional gas-fired cooking 

appliances with a combination of zero emission and low NOx emission devices such as electric cooking 

devices, induction cooktops, and low NOx burner technologies. Future rule development will assess the 

feasibility of setting a standard for cooking equipment through a technology assessment, including testing 

of various cooking devices to establish emission rates. More details on NOx reductions from cooking 

appliances can be found in Appendix IV-A of the Draft 2022 AQMP. 

Response to Comment 69-9:  South Coast AQMD staff appreciates SCE’s support of the facility-based 

mobile source control measures. Staff can provide locations of facilities affected by existing and proposed 
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indirect source rules by submitting a Public Records Request: https://www.aqmd.gov/nav/online-

services/public-records.   

 

Response to Comment 69-10: This AQMP will require an unprecedented level of new zero emission 

infrastructure to support a widespread adoption of zero emission technologies across all sectors where 

feasible. This will require a significant level of coordination involving multiple state agencies, local utilities, 

fleets and other stakeholders. The workplan establishes a mechanism by which the South Coast AQMD 

will closely coordinate with SCE (as well as other local utilities in the South Coast AQMD’s jurisdiction) to 

address stakeholder concerns, align efforts, and assure planning assessments sufficiently address the 

infrastructure needs of the region with the goal of assuring the electrical grid and infrastructure are ready 

in advance of the need. Given the South Coast AQMD’s long history in administering and implementing 

funding programs for fleets who have purchased advanced cleaner technologies, the South Coast AQMD 

is uniquely positioned to share information with SCE for assessing grid impacts and planning for the future 

demand. South Coast AQMD will assist in providing this information as needed to better inform 

forecasting and energy analyses which are used to plan grid capacity upgrades. Current forecasting and 

energy analyses are primarily focused on the State ZEV goals and do not fully address all emission 

categories that will need to transition to zero emissions to reach attainment goals. The challenges related 

to the electrical grid and infrastructure availability are significant and will require collaborative problem 

solving involving all stakeholders. South Coast AQMD will continue to advise SCE and other partner 

organizations through information sharing and close coordination of efforts with the goal of addressing 

concerns and removing barriers to ZE infrastructure and technology deployments.  

In addition, the CEC and CPUC are developing energy and cost projections aligned with the statewide 

direction on ZE transportation, and the South Coast AQMD anticipates coordination with these agencies 

to support optimal forecasting for stakeholders within its boundary. In addition to information sharing 

among ZE infrastructure stakeholders, it is proposed that through the MOB-15 workplan the South Coast 

AQMD will also help advocate for zero emission infrastructure funding and coordinate resource 

distribution where appropriate.   

Response to Comment 69-11: The South Coast AQMD agrees and has included stakeholder collaboration 

as an action in MOB-15. This action will involve significant collaboration with state agencies, local utilities 

and various other stakeholders involved in the planning, design, permitting, construction, operation, and 

maintenance of zero emission infrastructure in the South Coast AQMD. For example, this action will 

involve close coordination with CARB and CEC by sharing information, aligning efforts, and providing 

feedback and input on zero emission vehicle projections and infrastructure assessments and related 

policies. The South Coast AQMD will also work with CARB and CEC to develop specific estimates of the 

charging/fueling infrastructure needed to support a widespread adoption of ZEVs across multiple sectors 

of vehicles and equipment for the South Coast air district. For example, South Coast AQMD will host an 

infrastructure summit focused on zero emission freight that will bring together state agencies, utilities, 

OEMs, fleets, and other stakeholders to discuss the challenges in installing infrastructure, understand grid 

constraints, develop plans for public charging, and identify interim technologies to support charging 

infrastructure in fall 2022. Current estimates are limited and do not fully consider the infrastructure needs 

for all sources that are expected to transition to zero emission technologies, such as stationary 

applications, and many off-road vehicles/equipment. The South Coast AQMD will closely coordinate with 

https://www.aqmd.gov/nav/online-services/public-records
https://www.aqmd.gov/nav/online-services/public-records
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local utilities on their energy demand analyses and identify prioritized locations for zero emission 

infrastructure, including the level of upgrades needed. In addition, the South Coast AQMD will coordinate 

with city/county jurisdictions, as needed, on any potential land use issues and propose policy solutions 

and will continue to collaborate with private industry to understand practical and business model 

constraints to transitioning to zero emission technologies. 

Response to Comment 69-12: South Coast AQMD works with EJ communities through the AB 617 program 

to determine incentive opportunities for the transition to community-identified alternatives, including 

low and zero emission technologies. 

South Coast AQMD conducts outreach to owners or operators and the community when new incentive 

opportunities arise from the program. Staff also works with all applicants and assists them in starting 

applications and also includes language assistance during the application submittal process.  

At the time of the Draft 2022 AQMP development, disadvantaged communities (DAC) designation under 

SB535 did not reflect the latest CalEnviroScreen 4.0. However, since the release of the draft AQMP, CalEPA 

updated DAC using the latest CalEnviroScreen 4.0 and the Revised Draft 2022 AQMP updated Ch. 8 

accordingly with the latest SB535 DAC. 

South Coast AQMD, through the rule development process, identifies and notifies all applicable facilities 

and interested stakeholders (including those in EJ communities) of potential amendments to existing or 

proposed rules so they may participate in the process. The amended and proposed rules may include 

requirements for lower-emission or zero-emission equipment for operations. The process involves 

extensive information gathering and research into available technologies, coordination with stakeholders, 

and analysis of the economic impact of each proposed rule or rule amendment. 
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Response to Comment 70-1: Thank you for supporting the proposals and providing recommendations. 

Response to Comment 70-2: The control measures for residential building appliances are based on a 

percent emission reduction target. This will pursue approximately 50 percent of household furnaces to 

operate zero emission technology and overall roughly 58 to 70 percent of NOx emissions reductions 

generated from those units by 2037. However, further NOx emission reductions are expected to continue 

to be achieved after that year when residences replace existing natural gas units. The overarching strategy 

to achieve those emission reductions is from zero emission technologies but lower NOx natural gas units 

might be necessary in cases, for example, where zero emission technology is deemed infeasible for that 

application or a particular setting requires a non-zero emission back up. Staff has received comments from 

the public, including residents and manufacturers, expressing concern regarding cost and product 

availability for implementing zero emission appliances. During the rulemaking process, staff will conduct 

a more in-depth analysis including thorough study of cost, product availability, building stock, appliance 

profile, etc. Staff is committed to making the effort to develop these rule amendments through a proper 

public process for the Governing Board consideration.   

Response to Comment 70-3: Staff agrees with the comments on prioritizing environmental justice 

communities. The Clean Air Furnace Rebate program set aside a percentage of money to be dispensed 

only to residences in disadvantages communities in order to assist in the purchase and installation of 

cleaner technologies in EJ areas. The South Coast AQMD has prioritized to clean the air and protect the 

health of all residents in the South Coast Air District through practical and innovative strategies.  

Strategies in the Plan will seek to prioritize low income and environmental justice communities through 

targeted incentive programs and other investments for early adoption of zero emission technology. The 

commenter’s suggested percentage of incentive funding dedicated to low income and environmental 

justice communities will be considered for future inventive funds. For further discussion on environmental 

justice, equity, and incentives and funding for disadvantaged communities, please refer to the general 

response to Impact of Zero Emission Technology on Inequity. Staff also agrees that the regulatory 

approach for zero emission appliances is needed along with incentive programs.   

Response to Comment 70-4: Staff agrees that the implementation of zero emission technologies for new 

buildings could occur earlier than that for existing buildings as developers for new construction have the 

ability to design up front in accordance with the potential needs for electric appliances, such as 

appropriate voltage, wiring, spacing, etc. Existing buildings need to work from an existing footprint with 

existing electrical system that most likely will require upgrades. The commentor’s suggestion, however, 

for a 2024 effective date would be ambitious considering the timing to adopt the plan in late 2022, and 

proper effective rulemaking that could take over one year. The control measures acknowledge the 

potential of early implementation for new construction. Regarding the comment to address other NOx-

emitting appliances such as gas stoves, natural gas units with lower NOx technology would only be allowed 

when zero emission units are deemed infeasible; such as installations in remote areas or colder climate 

zones. Further analysis will be conducted during the rulemaking process to determine specific situations 

where natural gas units with lower NOx technology would be allowed as an alternative. The commenter 

suggested timelines of 2027 and 2030 for existing construction to align with Bay Area AQMD rulemaking 

and CARB SIP processes. Staff agrees that aligning the implementation dates with the state and other local 

agencies would provide consistency for appliance manufacturers but it should be noted that other air 

agencies, such as Bay Area AQMD has not yet finalized their rules so aligning dates exactly may not be 

possible. South Coast AQMD has been meeting with CARB and other air districts to discuss the details of 
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the South Coast AQMD’s plans, strategies, and timelines. Further refinement of the implementation 

schedule will be developed during the rule development process. 

Response to Comment 70-5: Staff agrees the South Coast AQMD should convene a stakeholder working 

group meeting that engages communities, environmental justice, manufacturing, utility groups, 

municipalities local and state entities, and any other interested or impacted parties. Similar to existing 

rulemaking efforts and process, staff will conduct outreach to all of the above-mentioned stakeholders 

and work to build a strong group of stakeholders to inform staff during the development of the rules. 

Response to Comment 70-6: Staff understands electricity infrastructure and supply will become more 

challenging in the future to meet demand and maintain stability and resiliency. Higher usage and load 

density are expected largely due to the electrification of mobile and stationary sources. To address these 

challenges and accommodate future electrification needs, state and local agencies have been developing 

plans and conducting studies on improving the power grid infrastructure. Please refer to the general 

response to Zero Emission Building Measures and Electricity Supply and Demand for more details. State 

and local agencies are taking into consideration the needs of the low income and environmental justice 

communities for power supply, for example, a low utility rate has been provided to low-income families. 

The commenter emphasized the need to address energy burden and access to technology for 

disadvantaged communities. This comment aligns with the South Coast AQMD’s effort on equitable 

protection from air pollution. The South Coast AQMD will work with stakeholders involved in zero 

emission infrastructure to address concerns that zero emission technologies are distributed affordably 

and equitably. Affordability will be further considered during the future rulemaking or incentive program 

development process. Incentives will continue to be a critical component in implementing the control 

strategies in the 2022 AQMP and will have a heavy focus on disadvantaged communities. The South Coast 

AQMD will continue to identify more funding sources for future zero emission building measures incentive 

programs and ensure that disadvantaged communities and Environmental Justice areas can access 

advanced technologies and benefit from the transition to zero emission technologies. For further 

discussion, please refer to the general response on Impact of Zero Emission Technology on Inequity. 

Response to Comment 70-7: Based on comments received South Coast AQMD is proposing a revised 

approach to cost-effectiveness that takes into account the monetized benefits associated with the 

reduction of emissions. Alternatively, cost effectiveness could be based on the implementation cost per 

tons of emissions reduced from the overall strategies. Please refer to Chapter IV of the Revised Draft 

AQMP for details. 

Both public health benefits and costs of 2022 AQMP implementation will be quantified in the upcoming 

Draft 2022 AQMP Socioeconomic Report. The climate benefits of zero emission adoption, while not 

quantified in the report, will be qualitatively discussed. 

Response to Comment 70-8: Thank you for your comments. The South Coast AQMD will continue to work 

with other state and local agencies to ensure an equitable transition and implementation process. 
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Response to Comment 71-1: South Coast AQMD staff appreciates your comments on the Draft 2022 

AQMP. 

Response to Comment 71-2: Thank you for proposing a new control measure for stationary source NOx 

incentives. The South Coast AQMD has a long history of successful implementation of incentive programs 

that help fund the accelerated deployment of cleaner technologies primarily in mobile sources. Some of 

the major incentive programs that are administered by the South Coast AQMD include Carl Moyer 

Memorial Air Quality Standards Attainment Program, Proposition 1B Goods Movement Emissions 

Reductions Program, and Lower School Bus Emission Program. Recently, Community Air Protection 

Program and VW Environmental Mitigation Trust for California were also added to the portfolio of the 

South Coast AQMD-administered incentive programs. These incentive programs are further described in 

the South Coast AQMD’s mobile source control measures (Appendix IV-A). While incentive programs for 

stationary sources are not as well established as mobiles, control measures R-CMB-01, R-CMB-02, C-CMB-

01, C-CMB-02 focused on area sources such as furnaces and water heaters propose limited incentive 

options which could be based on mitigation fees, grant money, or future government support for cleaner 

technologies. Stationary source reductions are largely expected to be from a regulatory approach, but 

South Coast AQMD will continue working with facilities and stakeholders to explore opportunities for 

financial assistance and incentives. 

Response to Comment 71-3: Rule developments arising from the 2022 AQMP will evaluate technological 

feasibility, cost-effectiveness, and incremental cost-effectiveness, pursuant to Health and Safety Code 

Section 40920.6, when establishing BARCT emission limits. Staff will account for stranded asset costs, if 

applicable, in cost-effectiveness calculations as well as consider existing rule implementation schedules 

when determining appropriate compliance deadlines. This process will be conducted within a public rule 

development process that includes public participation. 

Response to Comment 71-4: The intended function of the NOx and VOC cost-effectiveness thresholds 

proposed for stationary sources in the Draft 2022 AQMP remain the same as the 2016 AQMP thresholds. 

The cost-effectiveness thresholds are not hard caps and provide a guide during rule development. 

Exceeding these thresholds would trigger additional analysis during the rulemaking process. If a proposed 

emission standard has a cost-effectiveness that is above the threshold, staff would hold a public meeting 

to discuss other emission standards with a cost-effectiveness at or below the cost-effectiveness threshold 

and/or compliance options to address an emission standard that is above the cost-effectiveness threshold. 

At the public hearing for the adoption or amendment of the emission standard, staff would present the 

options to the emission standard if the cost-effectiveness is above the threshold, highlighting the potential 

emission reductions associated with each option. 

During the rule development process, staff strives to maximize emission reductions while considering 

cost-effectiveness. The BARCT analysis is not limited to the cost-effectiveness, it also includes an 

incremental cost-effectiveness analysis. So while a class and category may have been cost-effective, the 

incremental cost-effectiveness could have been significantly above the cost-effectiveness threshold. Staff 

is committed to identifying and proposing the cost-effective control/compliance options, but this cannot 

be done at the expense of foregoing emission reductions necessary for regional air quality attainment, 

especially given the magnitude of the emission reductions needed to meet the ozone standards. Note that 

U.S. EPA is prohibited from considering cost when establishing NAAQS. South Coast AQMD is required 

under the Health and Safety Code to consider cost when establishing a BARCT standard. While states are 
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allowed to consider costs in designing control measures, they are not allowed to use costs as a reason to 

adopt a plan that does not meet the NAAQS.  

The 2022 AQMP will be the most expensive AQMP to date and the cost of achieving additional emission 

reductions will increase as the most cost-effective controls have already been implemented. Based on 

comments received as well as feedback from several Governing Board members staff is proposing a 

revised framework for cost-effectiveness that accounts for the monetized benefits of emission reductions. 

Please refer to Chapter IV in the Revised Draft 2022 AQMP for details. 

Please note that control measures described in the AQMP will undergo further detailed development 

during rulemaking where the current and future commercial availably of technology will be assessed, 

emission reductions will be estimated, the cost-effectiveness will be analyzed, opportunities for incentive 

funding will be evaluated, and other challenges will be considered and resolved. 

Response to Comment 71-5: Staff appreciates the commenter’s suggestions. Alternative compliance 

mechanisms are considered during the rulemaking process, which in applicable cases may include a 

mitigation fee set at a level to sufficiently ensure equivalent emission reductions. Moreover, pursuant to 

various sections including H&SC §40920.6, BARCT standards require that the proposed limit(s) be 

technically feasible, and that the Governing Board consider cost-effectiveness and incremental cost-

effectiveness, all of which are demonstrated and analyzed in the rule staff report. For each proposed rule 

and rule amendment, the accompanying socioeconomic impact assessment analyzes compliance costs by 

industry, and when sufficient information can be obtained, also per affected facility. Small business 

impacts are additionally examined in the assessment if the affected facilities include small businesses. 

Response to Comment 71-6: South Coast AQMD has a long-standing policy of technology- and fuel- 

neutrality. The Draft 2022 AQMP calls for zero emissions technology, not electrification. While electric 

appliances/equipment are critical part of available zero emission technology, staff does not eliminate 

other technology such as Fuel Cells from consideration. Staff clarifies this position in the control strategy 

section of Chapter 4 of the Revised Draft 2022 AQMP by re-iterating: “Air quality regulatory agencies have 

traditionally set policies and requirements that are performance-based, and thus technology- and fuel-

neutral. This is a policy that the South Coast AQMD intends to continue.”   

Response to Comment 71-7: The South Coast AQMD recognizes and shares your concern regarding grid 

reliability and other hurdles in supporting widespread transition to zero emission technologies. These 

concerns are the reason why the South Coast AQMD developed MOB-15. This control measure is a 

commitment to engage with stakeholders involved in every aspect of the transition to zero emission 

fueling with the goal of identifying potential shortfalls in technologies and/or energy availability while 

assisting in a collaborative effort to address these concerns. The South Coast AQMD is uniquely positioned 

to actively engage with the CEC, CPUC, CARB, local utilities, fleets and other stakeholders to help address 

the challenges related to grid capacity and reliability in the region.  South Coast AQMD will continue to 

share information that can be used to better inform forecasting and energy analyses which are used to 

plan grid capacity upgrades. Current forecasting and energy analyses are primarily focused on the state 

ZEV goals and do not fully address all emission categories that will need to transition to zero emissions to 

reach attainment goals. The challenges related to the electrical grid and infrastructure availability are 

significant and will require collaborative problem solving involving all stakeholders. South Coast AQMD 

will continue to advise partner organizations through information sharing and close coordination of 

efforts to remove barriers to ZE infrastructure and technology deployments.  
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Agencies and organizations throughout the state that are involved in energy distribution such as the 

California Energy Commission, the California Public Utility Commission, and local utilities such as Southern 

California Edison, are aware of the challenges ahead in terms of energy and infrastructure availability and 

are actively engaged in planning to anticipate future demand as the state moves toward a zero emission 

future. Engagement with local utilities and other partners involved in this transition through the direction 

detailed in MOB-15 will help articulate the region’s needs and challenges to anticipate potential shortfalls 

in energy and technology availability, and assure the agencies involved are making progress to resolve 

concerns related to grid readiness and reliability.  

In addition to electric technology options, fuel cells and possibly other new technologies will be used to 

support the transition to a zero emission future.  The state of California, through various programs, has 

allocated significant funding to advance the development and deployment of zero emission technologies, 

including electric charging and hydrogen fueling infrastructure. As part of MOB-15, South Coast AQMD 

will continue to track all available funding sources for zero emission infrastructure and share this 

information with fleets and other stakeholders to provide financial assistance and encourage early 

planning for transitioning to zero emission technologies. Early planning and collaborative problem solving 

involving all stakeholders will be necessary to assure grid readiness and infrastructure availability.  South 

Coast AQMD will also actively support and advocate for new funding sources that will accelerate the 

deployment of zero emission infrastructure in the South Coast AQMD. This effort will encourage 

consumers to plan early with support from the local utilities to streamline the process for approving 

installations and interconnection with the grid.   

Response to Comment 71-8: See the Response to Comment 71-6. 

Response to Comment 71-9: See the Response to Comment 71-2. 

Response to Comment 71-10: Staff agrees that all rule development will consider the requirements by the 

other rules associated with the transitioning of NOx RECLAIM facilities to a command-and control 

regulatory structure, including cost-effectiveness, incremental cost-effectiveness, stranded assets, 

industry-specific compliance schedules as well as alternative compliance mechanisms. Staff incorporated 

a modified version of the proposed language.  

Response to Comment 71-11: See the Response to Comment 71-10. 

Response to Comment 71-12: See the Response to Comment 71-10. 

Response to Comment 71-13: See the Response to Comment 71-10. 

Response to Comment 71-14: See the Response to Comment 71-10. 

Response to Comment 71-15: See the Response to Comment 71-10. 

Response to Comment 71-16: See the Response to Comment 71-10. 

Response to Comment 71-17: See the Response to Comment 71-10. 

Response to Comment 71-18: See the Response to Comment 71-2. 
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Response to Comment 72-1: South Coast AQMD staff thanks you for providing your comments on the 

Draft 2022 AQMP. 

Response to Comment 72-2: South Coast AQMD recognizes the complexities and challenges of 

implementing NOx control projects at petroleum refineries. For this reason, Rule 1109.1 provides flexible 

implementation options for installation of NOx control projects. The final permit application due date 

under Rule 1109.1 (i.e., January 1, 2031) is intended for a small number of units with an extended 

turnaround schedule which will help provide alignment with a facility’s maintenance schedule. Most 

facilities will be in the process of finalizing their major NOx reductions projects closer to 2031 since a 

facility cannot meet the NOx reduction targets established in the plans without implementing the majority 

of NOx control projects prior to 2031. Staff’s proposal to initiate rule development associated with the 

Proposed Control Measure L-CMB-7 between 2025 and 2027 is to account for the length of time that is 

necessary for such rule development. The rule development process for Rule 1109.1 took approximately 

three and a half years due to the complex technical analysis required. Thus, a similar timeframe will be 

required for the rule development and achieve further reductions by 2037. Please refer to the response 

to comment 41-1 for more details. 

Next generation ULNB was identified as a potential control option due to its advantages over “traditional” 

ULNBs as stated in the responses to comments 41-3 and 41-4. The manufacturers of the next generation 

ULNBs recognize the inherent limitations of installing “traditional” ULNB in refinery applications and have 

invested extensive research in addressing the challenges associated with installation and operation of 

next generation ULNBs for such applications. Some refineries currently have projects in the works for 

application of next generation of ULNB which prove the applicability of the technology. Additionally, the 

same argument applies to the comments pertaining to advanced SCR design that utilizes advanced 

feedback controls and a dual stage arrangement. SCR designers have invested extensive research to 

further advance their understanding of SCR technology over the past four decades and have incorporated 

advanced feedback controls and ammonia injection equipment into modern SCR design. Modern SCR 

systems utilize advanced catalyst materials and design along with a more accurate method of ammonia 

flow control to achieve NOx emissions level below 5 ppmv and minimize ammonia slip emissions. The 

control algorithm typically use several parameters, including SCR inlet and outlet NOx concentration, to 

determine the amount of ammonia needed to maintain a specific level of NOx emissions. The measured 

SCR outlet NOx concentration is used to modify the NH3 flowrate and optimize the performance. This 

design scheme is currently being used in recently submitted permit applications to the South Coast AQMD. 

The vendor guaranteed removal efficiencies for NOx with these modern SCR systems is up to 98 percent 

to achieve NOx emissions level below 5 ppm. Furthermore, staff does acknowledge that a dual stage SCR 

arrangement will require additional space in some specific applications which is why the statement 

“however, a case-by-case evaluation will be needed to assess the feasibility due to the additional footprint 

requirements associated with a dual stage arrangement” was originally included in CMB-07. 

Staff acknowledges that the petroleum refining industry is in the process of designing and installing 

equipment to meet the requirements of Rule 1109.1 to enhance the existing controls (e.g., second AIG or 

updated burners) and the implementation (by 2037) of such projects will be after the full implementation 

of Rule 1109.1. South Coast AQMD will consider appropriate implementation timeframes during 

rulemaking. In addition, the following paragraph has been added in to CMB-07, “During rule development 

staff will consider the requirements by the other rules associated with the transition of NOx RECLAIM 

facilities to a command-and control regulatory structure, including technical feasibility; cost-effectiveness 
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and incremental cost-effectiveness; identify industry-specific affordability issues; and may consider 

alternative compliance mechanisms.” Please refer to the responses to comments 41-1 to 41-11 for more 

details. 

Response to Comment 72-3: The Draft 2022 AQMP proposed a cost-effectiveness threshold of 

$59,000/ton NOx for stationary sources and $200,000/ton of NOx for mobile sources. Exceeding this 

threshold would go through additional public meetings to discuss emission reduction options and cost 

effectiveness, but not necessarily reject the proposed rule. The cost-effectiveness thresholds were 

therefore not considered as a hard cap or limit on control costs.  

Based on comments received and feedback from several Governing Board members, staff are proposing 

a revised framework for cost-effectiveness that is based on the monetized benefit associated with 

emission reductions. Please refer to Chapter IV of the Revised Draft 2022 AQMP for more details. 

Considering the magnitude of emission reductions needed to meet the ozone standard, all control 

measures must be considered to reduce emissions. Control measures described in the AQMP trigger a 

rulemaking process, during which various factors will be evaluated closely. These include technologies 

assessments, emission reductions anticipated from the rule, cost-effectiveness, opportunities for 

incentive funding and other challenges. 

Response to Comment 72-4: WSPA correctly notes that South Coast AQMD was required to use 

EMFAC2017 to estimate the on-road mobile source emissions as it was the latest U.S. EPA approved on-

road emission model at the time of emissions inventory development. However, as the commenter notes, 

that model is now several years old. To capture changes in emissions resulted from regulations 

promulgated since the adoption of EMFAC2017, staff made external adjustments to the emissions 

inventory to reflect regulations adopted as of December 2021. These are CARB’s heavy-duty inspection 

and maintenance, advanced clean trucks, and heavy-duty low NOx omnibus regulations. The Small Off-

Road Engines regulation adopted in December 2021 is also reflected in the baseline emissions. Thus, the 

emissions difference between EMFAC2021 and the on-road emissions used in the 2022 AQMP is much 

smaller than suggested by Figure 1, which does not consider the reductions associated with these recently 

adopted regulations. 

Response to Comment 72-5: Concerns regarding grid capacity and reliability to support a widespread 

transition to zero emission technologies are the reason why the South Coast AQMD developed MOB-15. 

This control measure is a commitment to engage with stakeholders involved in every aspect of the 

transition to zero emission fueling with the goal of identifying potential shortfalls in technologies and/or 

energy availability while assisting in a collaborative effort to address these concerns. The South Coast 

AQMD is uniquely positioned to actively engage with the CEC, CPUC, CARB, local utilities, fleets and other 

stakeholders to help address the challenges related to grid capacity and reliability in the region. South 

Coast AQMD will continue to share information that can be used to better inform forecasting and energy 

analyses which are used to plan grid capacity upgrades. Current forecasting and energy analyses are 

primarily focused on the state ZEV goals and do not fully address all emission categories that will need to 

transition to zero emissions to reach attainment goals. The challenges related to the electrical grid and 

infrastructure availability are significant and will require collaborative problem solving involving all 

stakeholders.  South Coast AQMD will continue to advise partner organizations through information 

sharing and close coordination of efforts to remove barriers to ZE infrastructure and technology 

deployments.  



Draft Final 2022 AQMP 

394 

Agencies and organizations throughout the state that are involved in energy distribution such as the 

California Energy Commission, the California Public Utility Commission, and local utilities such as Southern 

California Edison, are aware of the challenges ahead in terms of energy and infrastructure availability and 

are actively engaged in planning to anticipate future demand as the state moves toward a zero emission 

future. Engagement with local utilities and other partners involved in this transition through the direction 

detailed in MOB-15 will help articulate the region’s needs and challenges to anticipate potential shortfalls 

in energy and technology availability, and assure the agencies involved are making progress to resolve 

concerns related to grid readiness and reliability.  

In addition to electric technology options, fuel cells and possibly other new technologies will be used to 

support the transition to a zero emission future. The state of California, through various programs, has 

allocated significant funding to advance the development and deployment of zero emission technologies, 

including electric charging and hydrogen fueling infrastructure. As part of MOB-15, South Coast AQMD 

will continue to track all available funding sources for zero emission infrastructure and share this 

information with fleets and other stakeholders to provide financial assistance and encourage early 

planning for transitioning to zero emission technologies. Early planning and collaborative problem solving 

involving all stakeholders will be necessary to assure grid readiness and infrastructure availability. South 

Coast AQMD will also actively support and advocate for new funding sources that will accelerate the 

deployment of zero emission infrastructure in the South Coast AQMD. This effort will encourage 

consumers to plan early with support from the local utilities to streamline the process for approving 

installations and interconnection with the grid.   

Response to Comment 72-6: South Coast AQMD worked in partnership with other organizations such as 

CARB and SCAG to develop the 2022 AQMP and South Coast AQMD provided input to CARB on their 2022 

State Strategy for the State Implementation Plan (2022 State SIP Strategy). South Coast AQMD concurs 

that low NOx combustion technologies are critical to achieving NOx reductions in the near-term, which 

assists with attainment of ozone and PM2.5 standards with earlier attainment dates. Staff continues to 

advocate for the deployment of low NOx technologies in the absence of readily available zero emission 

technologies. 

South Coast AQMD is committed to an aggressive control strategy that achieves a 67 percent reduction 

in NOx emissions by 2037, leading to attainment of the 2015 ozone standard by the required deadline. 

The 1997 and 2008 8-hour standards are less stringent than the 2015 8-hour standard and have earlier 

attainment due dates; thus, the strategy to attain the 2015 standard is expected to assist meeting the 

other ozone standards during the course of attainment by 2037. However, it is now clear that the Basin 

will fail to attain the 1979 1-hour ozone and the 1997 8-hour ozone standards by the attainment deadlines, 

February 26, 2023 and June 15, 2024, respectively. The main reason why previous AQMPs have “missed 

the mark” is due to other agencies, primarily U.S. EPA, failing to take aggressive action to control 

substantial emission sources like trucks, aircraft, and ships. While federal efforts to regulate these sources 

have been at a virtual standstill for the past 20 years, the South Coast AQMD has reduced emissions under 

our direct regulatory control by 60 percent NOx reduction from stationary sources. That substantial 

emission reduction has been swamped by the emissions from federal sources, which continuously 

increases. The result of this is that the Basin has not achieved the level of NOx emissions necessary to 

meet the standard. 
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Response to Comment 72-7: South Coast AQMD’s modeling analysis demonstrated that substantial NOx 

reductions provided the only means to attain the 2015 ozone standard and that VOC reductions alone 

would not achieve attainment. Nevertheless, limited strategic VOC reductions will assist the Basin on its 

path to attainment primarily due to the “NOx disbenefit.” This term refers to the atmospheric 

phenomenon whereby, in regions with elevated NOx emissions, decreases in NOx can lead to increases in 

ozone. The marginal amount of VOC reductions, 406 tons per day in 2018 to 320 tons per day in 2037, will 

mitigate the NOx disbenefit and reduce inadvertent ozone increases. 
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Response to Comment 73-1: Thank you for reviewing and commenting on the 2022 Draft Air Quality 

Management Plan (AQMP). As Chapter 4 of the 2022 Draft AQMP elaborates, South Coast AQMD supports 

the inclusion of fuel cell technologies in NOx control measures for stationary source combustion and 

mobile source applications where feasible. Fuel cells can provide power to various applications across 

multiple sectors, including transportation; industrial, commercial, and residential buildings; and long-term 

energy storage for the grid. The application of fuel cell technologies for power generation and 

transportation has increased over the years and continues to expand with emerging technologies. 

However, as the commenters may agree, cost, performance, and durability are still critical challenges with 

this technology. 

It is essential to overcome these challenges to benefit from the advantages of fuel cell technologies over 

combustion-based technologies, such as higher efficiencies (>60 percent), zero tailpipe emissions, and 

lower CO2 emissions. Over the years, South Coast AQMD has partnered with national laboratories, 

universities, and industry partners to develop low-cost fuel cell stack and balance of plant (BOP) 

components and advance high-volume manufacturing approaches to reduce overall system cost. In 

addition, improving fuel cell efficiency and performance is critical to maintaining adequate performance 

over an extended period of time. High-performance fuel cell technologies can be built through innovative 

material and integration technologies and identifying and understanding fuel cell degradation 

mechanisms to develop materials and strategies to mitigate these effects. South Coast AQMD supports 

such research and development projects through its work in the Technology Demonstration group and 

the Clean Fuels Fund.  

In the transportation sector, the cost of fuel cells, hydrogen production, distribution, and fueling 

infrastructure at a small scale remain the primary challenges to fuel cell technology adoption. While fuel 

cell vehicles and infrastructure provide comparable ranges and fueling times to conventional 

technologies, such barriers can still impact business and consumer models. South Coast AQMD is 

committed to investing and partnering where appropriate to expand light, medium and heavy-duty 

hydrogen infrastructure and to advance fuel cell vehicle technologies in specific vehicle categories. 

Response to Comment 73-2: As part of the technology evaluation for the rule making process, staff seeks 

out new technology that may provide emissions reductions for pollutants such as NOx, SOx, and PM. The 

use of zero or low NOx emission fuel cell systems to replace existing non-emergency internal combustion 

engines will be explored and would be subject to a technical feasibility and cost-effectiveness analysis to 

determine viability as an option.   

Response to Comment 73-3: Staff appreciates the support for fuel cell systems and efforts to reduce 

emissions from emergency standby internal combustion engines (ICEs). Additional information on fuel cell 

technologies is included in Response to Comment 22-4. 

Response to Comment 73-4: Staff agrees with the need to provide $2,000 voucher for hydrogen fueling 

credits. Staff will discuss with CARB on adding such provision in the updated Agreement.  

Response to Comment 73-5: The current pilot program is already in progress and will be completed soon. 

As noted in the Proposed Method of Control, the next phase of this program will likely include zero 

emission trucks, including fuel cell trucks.  
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Response to Comment 73-6: The South Coast AQMD agrees that additional hydrogen infrastructure will 

be necessary if the region is to switch to zero emission fueling. MOB-15 is proposed so that the South 

Coast AQMD can act as advocate and facilitator for zero emission technologies including hydrogen. 
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Response to Comment 74-1: Thank you for your comments. The proposed facility-based measures are 

needed as part of a targeted strategy to achieve regional and local NOx and PM reductions toward 

meeting the federal ozone standards for 2037 and improve public health. As such, South Coast AQMD 

staff intends to work with all affected parties including port industry stakeholders, port authorities, and 

local, state, and federal agencies to pursue enforceable measures such as an indirect source rule as well 

as incentive funding or other voluntary measures that can achieve and/or facilitate emission reductions. 

Response to Comment 74-2: See Response to Comment 65-11 regarding South Coast AQMD legal 

authority.  

Health and Safety Code §40716 gives indirect source authority that is not limited to new sources, and 

§40440(a) refers to both new sources and sources where there are high levels of localized concentrations 

of pollutants (which would presumably be existing sources). 

Further, South Coast AQMD is obligated to take all feasible measures to reduce emissions. Leveraging the 

South Coast AQMD’s limited authority to address mobile source emissions under indirect source authority 

falls squarely within that obligation. 

Response to Comment 74-3: MOB-1 (and the resulting marine port indirect source rule, Proposed Rule 

2304) is not a duplicative measure, as it is part of a more comprehensive strategy for reducing emissions 

in the region and in the state. The measures adopted and proposed by CARB that are referred to by the 

commenter are considered already in the Revised Draft 2022 AQMP (e.g., U.S. EPA’s proposed Clean Truck 

Comment 
74-7 Con’t  
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Rule, CARB’s Advanced Clean Fleets Rule, etc.). However even after considering all of these measures, 

another 62 tons per day of NOx emission reductions will be needed to meet federal air quality standards 

(i.e., ‘black box’ reductions). MOB-01 is being pursued to provide additional emission reductions towards 

this shortfall, both within rule requirements and as a facilitating measure to enhance other regulations 

and programs. In addition, ISR rule development will ensure compatibility with upcoming proposed CARB 

regulations and include an analysis of potential future emission reductions to the extent possible with 

information that’s available during rulemaking.  

Response to Comment 74-4: MOB-1 seeks further emission reductions from port operations compared to 

existing and upcoming state and federal mobile source measures. Staff aims for any regulatory measures 

for ports to be designed to facilitate earlier implementation of zero emission technologies required by 

existing and upcoming CARB regulations and provide opportunities to implement additional clean 

technologies. While the rulemaking is still in development, staff shall seek opportunities to build in 

mechanisms to acknowledge earlier adoption of cleaner technologies. South Coast AQMD staff is working 

closely with local, state and federal agencies to ensure that any regulatory obligations set as a result of 

MOB-1 will work in tandem with other agencies' regulatory requirements and promote earlier investment 

in zero and low NOx emission technologies. 

Response to Comment 74-5: See Response to Comment 65-4. 

Response to Comment 74-6: See Response to Comment 65-5. 

Response to Comment 74-7:  Staff appreciates the comment supporting national and international 

standards where appropriate. SCAQMD will continue to strongly support such standards. 

The proposed facility-based measures are needed as part of a targeted strategy to achieve regional and 

local NOx and PM reductions toward meeting the federal ozone standards for 2037 and improve public 

health.  

See Response to Comment 65-4 regarding attainment demonstration and conflict with CARB regulations. 

See Response to Comment 75-4 regarding delay of investment. See Response to Comment 65-5 regarding 

accessibility to grant funds.   
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Response to Comment 75-1: Thank you for your participation and engagement throughout development 

of the 2022 AQMP. The 2022 AQMP specifically addresses attainment of the 2015 8-hour ozone standard 

as required by the Clean Air Act. Thus, California Ambient Air Quality Standards (CAAQS) or potential 

revisions of the federal standard by U.S. EPA are not the primary focus of this AQMP. Nevertheless, a 

supplemental analysis of ozone CAAQS can be found in Appendix V of the Revised Draft 2022 AQMP 

including estimates of the required carrying capacities. Attainments of the State ozone standards are 

expected to take longer time than the NAAQS due to the stringency of the CAAQS. 

Response to Comment 75-2: The 2022 AQMP estimates emission reductions for control measures in which 

the reductions can be reasonably determined at this time. It is virtually impossible to quantify emission 

reductions for some control measures since the specific control approach has yet to be identified, and 

some measures are complementary to others leading to co-benefits. Control measures described in the 

AQMP will undergo further detailed development during rulemaking where the current and future 

commercial availably availability of technology will be assessed, emission reductions will be estimated, 

the cost-effectiveness will be analyzed, opportunities for incentive funding will be evaluated, and other 

challenges will be considered and resolved. 

Response to Comment 75-3: Regulation XIII provides the framework for complying with federal New 

Source Review requirements in the Clean Air Act. Upon the adoption of federal New Source Review reform 

in 2002, California adopted Senate Bill 288 (SB 288), the “Protect California Air Act of 2003” which 

prohibits backsliding of any aspect of New Source Review. Offsets are extremely scarce and any changes 

to the requirements for offsets would only make the situation worse because of SB 288, thus hindering 

growth and potentially the voluntary upgrade of existing facilities. While a task force may be able to 

highlight needed improvements to New Source Review, actual changes will require amendments to the 

Clean Air Act and/or California state law to provide additional flexibility. 

The option for essential public service facilities to reduce emissions elsewhere is already in place. 

However, when that option is untenable, particularly in growth related projects, Rule 1309.1 - Priority 

Reserve provides the necessary emission reduction credits. 

The recent adoption of Rule 1109.1 and amendment of Rule 1146 do not violate the provisions of SB 288. 

It should be noted that sources subject to Rule 1109.1, and most sources subject to Rule 1146, are not 

eligible for emission reduction credits pursuant to Rule 1309.1. 

The BACT and LAER process is mandated by federal and state Clean Air Act requirements. South Coast 

AQMD policies implement BACT and LAER. BACT and LAER do not hinder the adoption of clean 

technologies into the marketplace or further adversely impact cost improvements of new technologies. 

State law limits the South Coast AQMD’s ability to require BACT to emission limits on the type of basic 

process equipment being proposed. H & S Section 40440.11(a). In rule development, staff establishes 

BARCT standard which require the evaluation of cost-effectiveness and incremental cost-effectiveness. 

Response to Comment 75-4: As discussed in Responses to Comments 70-7 and 71-4, the cost-effective 

thresholds proposed for stationary sources are designed to provide a guide for establishing BARCT 

emission standards, and not to function as a hard cap. While cost considerations are an important factor, 

they are not the only factor in shaping staff’s rule proposals. Staff strongly disagrees that consideration of 

cost-effectiveness has resulted in forgone feasible emission reductions, and South Coast AQMD’s 

stationary source regulations are some of the most stringent regulations in the country. With each AQMP, 
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the CAA and U.S. EPA require a RACT analysis that ensures South Coast AQMD’s measures are at least as 

stringent as those of other air districts and states.  

It should be clarified that the proposed cost-effectiveness thresholds for mobile sources in the Draft 2022 

AQMP pertain to control measures proposed by the South Coast AQMD only. In past AQMPs, the cost-

effectiveness thresholds were developed specifically in consideration of costs that stationary sources are 

anticipated to face and relied on the cost-effectiveness of past stationary source rules. In contrast, given 

the limited number of AQMD mobile source related rules, the thresholds proposed for mobile sources in 

the Draft 2022 AQMP rely on the cost-effectiveness of CARB’s mobile source incentive programs. These 

cost-effectiveness values come from detailed per-project administrative data but calculated with a 

different method (including a weighted ton of emission reductions approach and a different cost-

effectiveness formula; see table note b) under the Draft 2022 AQMP Table 4-14), and therefore, the 

proposed stationary source and mobile source thresholds are not directly comparable to each other. 

Based on comments received and feedback from several Governing Board members staff is proposing a 

revised cost-effectiveness threshold in the Revised Draft 2022 AQMP. This framework is tied to the 

monetized benefit associated with reducing a ton of emissions. Please refer to Chapter IV of the Revised 

Draft 2022 AQMP for more details. 

Thank you for your suggestion regarding including additional commitments from local government. There 

are some limitations on the South Coast AQMD’s authority – for example the South Coast AQMD is 

prohibited from interfering with city and county land use authority. H & S 40414. To the extent that you 

have specific suggestions staff would be willing to take these under consideration. Please note that actions 

taken by local governments that would generate emission reductions are potentially SIP creditable if the 

local government submits those measures into the SIP.  

Response to Comment 75-5: Staff acknowledges the potential emissions from the use of emergency diesel 

engines during PSPS events. Future rulemaking activities would further refine the emissions inventory 

based on best available information on methodology and emissions data. 

Response to Comment 75-6: See Response to Comment 75-1. The 2022 AQMP is focused on attaining the 

federal air quality standards per the statutory requirements by CAA and U.S. EPA’s rules. Per the Health 

and Safety Code, the carrying capacities for State ozone standards were quantified as described in 

Appendix V of the Revised Draft 2022 AQMP. However, developing a control strategy specific to state 

standards is beyond the scope of this AQMP because it is necessary to use the provisions of CAA Section 

182(e)(5) even to meet the less stringent NAAQS; to meet the state standard would likely require an even 

larger “black box.”  

Response to Comment 75-7: CEQA Guidelines Section 15126.6 requires the Program EIR to describe a 

range of reasonable alternatives which would feasibly attain most of the basic objectives of the proposed 

project (2022 AQMP) but would avoid or substantially lessen any of the significant effects of the project, 

and evaluate the comparative merits of the alternatives. It is important to note that the Program EIR is 

not required to consider every conceivable alternative to a project. Rather it must consider a reasonable 

range of potentially feasible alternatives that will foster informed decision making and public 

participation. The Program EIR is not required to consider alternatives which are infeasible. In light of 

these parameters, the Draft Program EIR identifies several alternatives, including the requisite No Project 

Alternative, and the alternatives include control measures with unquantified potential emission 
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reductions identified in the Draft 2022 AQMP as TBD or to be determined. The main objective of the 2022 

AQMP is to address attainment of the 2015 8-hour ozone standard of 70 ppb and the comparative analysis 

of the merits of each alternative will be weighed against each alternative’s ability to achieve this and the 

other identified project objectives. 

Response to Comment 75-8: Staff appreciates the comment. Staff is committed to using best available 

data and scientifically sound methodologies to quantify the impacts of air pollution. Staff continues to 

seek feedback from stakeholders and work with subject matter experts to guide and assist staff with 

enhancing staff’s socioeconomic impact assessment.  

Response to Comment 75-9: Staff appreciates your concern regarding the federal government’s failure to 

make needed commitments to achieve the federal air quality standards and clean air. South Coast AQMD 

is committed to an aggressive control strategy that achieves a 67 percent reduction in NOx emissions by 

2037. The attainment demonstration in Chapter 5 proves that the control strategy will lead to attainment 

by the required deadline. Thank you again for your participation in the public process. 
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Response to Comment 76-1: Thank you for your feedback. The 2022 AQMP is focused on attaining the 

2015 8-hour ozone standard with a statutory attainment year of 2037. South Coast AQMD is committed 

to an aggressive control strategy that achieves a 67 percent reduction in NOx emissions by 2037. While 

the AQMP incorporates control measures that will achieve considerable near-term emission reductions, 

the control strategy was developed to ensure implementation by 2037, as required under the Clean Air 



Comments and Responses to Comments on the 2022 AQMP 

423 

Act. The attainment demonstration in Chapter 5 proves that the control strategy will lead to meeting the 

standard by the required deadline. 

Earthjustice correctly notes that design values increased compared to those in the 2016 AQMP. However, 

this increase was due to adverse meteorology experienced during the 2015-2019 base design value period 

rather than an indication that previous efforts to reduce emissions have been ineffective. Unfortunately, 

it is now clear that the Basin will not attain the 1997 8-hour ozone standard by the attainment deadline, 

June 15, 2024. However, the main reason why previous AQMPs have “missed the mark” is due to other 

agencies, primarily U.S. EPA, failing to take aggressive action to control substantial emission sources like 

trucks, aircraft, and ships. While federal efforts to regulate these sources have been at a virtual standstill 

for the past 20 years, the South Coast AQMD has reduced emissions under the South Coast AQMD’s direct 

regulatory control by 60 percent. That substantial emission reduction has been swamped by the emissions 

from federal sources, which continuously increase. The result of this is that the Basin has not achieved the 

level of NOx emissions necessary to meet the standard. 

Response to Comment 76-2: Staff appreciates your recognition of the immense challenges in shifting to 

zero emission technologies and the importance of this AQMP. The Draft 2022 AQMP is a zero emission 

plan where the strategy pivots to zero emission technologies where feasible. South Coast AQMD’s 

proposed control measures would reduce NOx from stationary sources an additional 40-70 percent 

beyond already aggressive regulations. 

While South Coast AQMD recognizes the critical role of zero emission technologies and the South Coast 

AQMD will push to establish the lowest emissions standard with the goal of zero emissions standard.  

Evaluation of feasibility has to include technical considerations, such as applications for which zero 

emission technologies do not yet exist (e.g., applications that require high temperature combustion), as 

well as practical considerations (e.g., the substantial costs of converting buildings to zero emission 

technologies that would be borne by residents). Any standard must be available when the standard is 

implemented. South Coast AQMD’s proposed control measures strive to strike the balance between 

pushing aggressive adoption of zero emission technologies and technical and practical considerations. 

Please note that even if South Coast AQMD were to mandate zero emission technologies across all sectors 

within the South Coast AQMD’s authority it would not be close to achieving the emission reductions 

needed to attain the 2015 ozone standard. 

Staff also believes that low NOx technologies must also play a role to maximize emission reductions in the 

near-term. It is not appropriate to wait until zero emission technologies are mature and commercially 

available to take action to reduce emissions when viable technologies that result in cleaner air are 

available today. 

Response to Comment 76-3: Please refer to the general response to Black Box Measures. Use of black box 

reductions is not a matter of simply wanting more time to develop control measures. We will need 

widespread deployment of advanced technologies to attain the standard, and that some of these 

technologies – e.g., low NOx aircraft – are not yet close to being available. It also recognizes that the bulk 

of the emissions that need to be reduced are simply beyond the South Coast AQMD’s authority. South 

Coast AQMD is unable to require U.S. EPA to take action to reduce emissions from sources under their 

control. However, CARB’s 2022 State SIP Strategy contains specific strategies to achieve the black box 

reductions associated with federal sources, and U.S. EPA may voluntarily undertake control measures as 

needed to help attain the NAAQS.  
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Response to Comment 76-4: The commenter characterizes the emission reductions that the South Coast 

AQMD expects to achieve through control measures as “paltry.” However, South Coast AQMD measures 

will achieve a 40-70 percent reduction in NOx emissions in stationary sources, above and beyond 

emissions reduction achieved by the already-stringent regulations in place. 

South Coast AQMD is just concluding a major effort to establish updated BARCT standards for the majority 

of industrial combustion equipment. Over the past several years, 15 rules have been adopted or amended 

requiring equipment replacement for several thousand large combustion sources to transition from 

RECLAIM to a command-and-control regulatory structure and to expedite BARCT standard for facilities 

subject to Greenhouse Cap-and-Trade Program. This effort has resulted in more than 13 tons per day of 

NOx emission reductions. The implementation date for most of the equipment is January 1, 2024. 

Replacing the equipment before the effective life of the equipment would result in stranded assets making 

the evaluation of cost-effectiveness that is required when updating BARCT standards more challenging. 

Staff will continue to evaluate emerging technology and will require updates to BARCT standards that are 

technically feasible and cost-effective.   

Staff further reiterates that the bulk of NOx emissions required for attainment of the 2015 ozone standard 

is from sources subject to federal control. The stationary sources subject to South Coast AQMD authority 

will comprise only about 20 percent of the baseline emissions in 2037. With the 40-70 percent emission 

reduction expected from the stationary source control measures, they will comprise approximately 30 

percent of the carrying capacity in 2037. The South Coast AQMD will be able to attain the standard if the 

other sources achieve a similar magnitude of emission reductions. 

Response to Comment 76-5: South Coast AQMD recognizes that Table 1-2 demonstrates that several 

control measures in the 2016 AQMP have yet to be adopted. However, Table 1-2 also demonstrates the 

challenge of prospectively estimating emission reductions for control measures that have yet to be 

developed into proposed rules. Ultimately, a thorough rulemaking process must be undertaken to develop 

the specific control strategies upon which emission reductions are based. While an AQMP is a blueprint 

to improve air quality and serves to guide rulemaking, multiple obstacles unforeseen when developing an 

AQMP invariably arise during the implementation of control measures, leading to delayed 

implementation. At the same time, sources addressed in previous AQMPs are included in subsequent 

AQMPs since newer technologies with lower emission rates become available and further emission 

reductions become feasible. 

Response to Comment 76-6: Staff disagrees that consideration of cost-effectiveness is arbitrary. See 

Responses to Comments 70-7 and 71-4.  

Response to Comment 76-7: The 2022 AQMP is not a mandate or prescription for zero emission 

technologies. Instead, in recognition of the magnitude of emission reductions needed to attain the 

standard, it seeks to require zero emission where feasible, low NOx technologies where not. It is a 

technology and fuel neutral plan, and recognizes that combustion technologies are still needed in some 

cases, and in others the zero emission technology is not yet commercially available at scale.  

Staff disagree with the characterization of the Priority Reserve in Rule 1309.1 as a “subsidy for 

combustion.” The Priority Reserve instead allows qualifying facilities, such as essential public services, 

access to a pool of emission reduction credits to offset emission increases provided that the operator 

meets other Regulation XIII requirement such as modeling and BACT requirements. The source of the 
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credits is from South Coast AQMD’s internal NSR offset accounts and Rule 1309.1 prescribes how credits 

are periodically transferred from the South Coast AQMD’s internal NSR accounts. This rule ensures that 

critical services can be built and operated, including installation of emissions controls. While zero and low 

NOx emission technologies may be required for some equipment at qualifying facilities, Rule 1309.1 will 

be available if emission reduction credits are needed for relocations or equipment modernization in 

instances where offsets from emission decreases are insufficient or unavailable.  

The incentive programs the South Coast AQMD administers fund commercially available zero emission 

technologies and incentive amounts are significantly higher for zero emission technologies.  

Unfortunately, the commercial availability of these technologies is still very limited, for those available 

the costs are still very high, and there is very limited infrastructure. As zero emission technologies become 

more widely available with increased infrastructure and declining costs, the incentive programs will 

transition to funding strictly zero emission technologies for sectors that make sense. In sectors like 

construction and agriculture equipment, staff is working with large manufacturers to develop zero 

emission technologies that hopefully become commercialized. In the meantime, the South Coast AQMD 

needs to deploy all technologies that provide emission reductions to reduce emissions of NOx and diesel 

PM, which is a carcinogen, while zero emission vehicle technologies become commercially available.   

Response to Comment 76-8: Staff appreciates your recognition that other agencies must do more to 

achieve the federal air quality standards and clean air. The 2022 AQMP calls for an aggressive transition 

to zero emission across all sectors with limited penetration of low NOx technologies where zero emission 

is not feasible. This is the first AQMP that calls for an economy-wide transition to zero emission with 

cleaner fuels and infrastructure to support it. 

Response to Comment 76-9: See Response to Comments 76-4 with respect to large combustion 

equipment. Recently adopted rules from transitioning RECLAIM to a command-and-control regulatory 

structure has resulted in 13 tons per day of NOx reductions. When combined with emission reductions 

proposed in the AQMP, the emission reduction percentage for large combustion is 64.7 percent which 

closely aligns with Commercial Combustion and Residential Combustion. Emission reductions from 

Petroleum Refining should be viewed in context of recently amended Rule 1109.1 which reduced NOx 

emissions by 67 percent (7.7 to 7.9 tons per day). L-CMB-02 relies on electrification as zero emission 

technology. Industrial heat pumps or other emerging technologies may be commercially available for large 

boilers and process heaters in the future but was not incorporated in the control measure due to lack of 

available information. When rule development commences, the commercial status of equipment will be 

reevaluated.  

Response to Comment 76-10: The AQMP is committed to a rapid transition to zero emission technologies 

across all sectors where feasible. The South Coast AQMD recognizes there is still much work to be done 

for communities that are disproportionately impacted by pollution and are more vulnerable to the health 

effects of pollution. The future incentive programs should prioritize the equitable conversion of residential 

and commercial properties in environmental justice communities. Please see Responses to Comments 70-

1 through 70-8 (Comment Letter #70) for the discussion on the listed items included in this comment. 

Response to Comment 76-11: South Coast AQMD has limited regulatory authority over mobiles sources, 

however, facility-based mobile source measures (FBMSMs) demonstrate South Coast AQMD’s 

commitment to pursue further reductions from those facilities by leveraging its Indirect Source Rule 

authority. Those rules are currently in development, and given some of the unique challenges in 
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developing and implementing those rules, staff cannot estimate quantified SIP-creditable emission 

reductions that would result from those rules at this time. While the reductions are not quantified, these 

measures target above and beyond the control measures applying to specific categories such as HD trucks, 

Commercial Harbor Craft, and locomotive measures included in the proposed 2022 State Strategy for 

State Implementation Plan.  
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Response to Comment 77-1: South Coast AQMD acknowledges John Wayne Airport’s comments regarding 

EGM-02 Emission Reductions from Projects Subject to General Conformity Requirements. Due to the 

magnitude of emission reductions needed to achieve attainment of the 2015 8-hour ozone standard, no 

single source can be left uncontrolled and South Coast AQMD is under pressure to eliminate the general 

conformity set-aside approach. While John Wayne Airport’s concerns with EGM-02 are noted, it must be 

recognized that other air districts, including San Joaquin Valley APCD and Sacramento Metro AQMD, 

already have similar measures that require offsetting emission increases that exceed de minimis 

thresholds. These measures serve as proof of concept which demonstrate the feasibility of eliminating 

the set-aside account. Ultimately, South Coast AQMD will solicit public participation and feedback during 

a process to develop a proposed rule concerning EGM-02. 
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Response to Comment 78-1: See response to 61-1.  
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Response to Comment 79-1: Thank you for your attention and participation in the 2022 AQMP. Please 

refer to Response to Comment 77-1 for the comment.  
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Response to Comment 80-1: Thank you for your comments on the Draft 2022 AQMP. South Coast AQMD 

acknowledges the concerns raised in your letter regarding climate change and air quality. While climate 

change may hinder progress toward attainment, an AQMP/SIP is required to follow U.S. EPA guidelines 

for emissions inventories and modeling which preclude consideration of climate impacts in the attainment 

demonstration. In addition, U.S. EPA considers the interval between designation and attainment dates (20 

years for extreme areas) to be too short to assess long-term climate impacts due to the potential of natural 

meteorological variability to obscure the climate signal. 

Response to Comment 80-2: Please refer to Response to Comment 71-6. Staff recognizes that this 

technology- and fuel-neutral, performance-based approach must be tailored to maximize NOx reductions 

to achieve attainment of the standard. To achieve this goal, the 2022 AQMP relies on the development of 

zero emission technologies while recognizing a role for low NOx technologies where advanced control 

technologies are not yet available or feasible. 

Response to Comment 80-3: Concerns regarding grid capacity and reliability to support a widespread 

transition to zero emission technologies are the reason why the South Coast AQMD developed MOB-15. 

This control measure is a commitment to engage with stakeholders involved in every aspect of the 

transition to zero emission fueling with the goal of identifying potential shortfalls in technologies and/or 

energy availability while assisting in a collaborative effort to address these concerns. The South Coast 

AQMD is actively engaged with the CEC, CPUC, CARB, local utilities, fleets and other stakeholders to help 

address the challenges related to grid capacity and reliability in the region. For example, South Coast 

AQMD will host an infrastructure summit focused on zero emission freight that will bring together state 

agencies, utilities, OEMs, fleets, and other stakeholders to discuss the challenges in installing 

infrastructure, understand grid constraints, develop plans for public charging, and identify interim 

technologies to support charging infrastructure in fall 2022. South Coast AQMD will continue to share 

information that can be used to better inform forecasting and energy analyses which are used to plan grid 

capacity upgrades. Current forecasting and energy analyses are primarily focused on the state ZEV goals 

and do not fully address all emission categories that will need to transition to zero emissions to reach 

attainment goals. The challenges related to the electrical grid and infrastructure availability are significant 

and will require collaborative problem solving involving all stakeholders. South Coast AQMD will continue 

to advise partner organizations through information sharing and close coordination of efforts to remove 

barriers to zero emission infrastructure and technology deployments.  

Agencies and organizations throughout the state that are involved in energy distribution such as the 

California Energy Commission, the California Public Utility Commission, and local utilities such as Southern 

California Edison, are aware of the challenges ahead in terms of energy and infrastructure availability and 

are actively engaged in planning to anticipate future demand as the state moves toward a zero emission 

future. Engagement with local utilities and other partners involved in this transition through the direction 

detailed in MOB-15 will help articulate the region’s needs and challenges to anticipate potential shortfalls 

in energy and technology availability, and assure the agencies involved are making progress to resolve 

concerns related to grid readiness and reliability.  

In addition to electric technology options, fuel cells and possibly other new technologies will be used to 

support the transition to a zero emission future. The state of California, through various programs, has 

allocated significant funding to advance the development and deployment of zero emission technologies, 

including electric charging and hydrogen fueling infrastructure. As part of MOB-15, South Coast AQMD 
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will continue to track all available funding sources for zero emission infrastructure and share this 

information with fleets and other stakeholders to provide financial assistance and encourage early 

planning for transitioning to zero emission technologies. Early planning and collaborative problem solving 

involving all stakeholders will be necessary to assure grid readiness and infrastructure availability. South 

Coast AQMD will also actively support and advocate for new funding sources that will accelerate the 

deployment of zero emission infrastructure in the South Coast AQMD. This effort will encourage 

consumers to plan early with support from the local utilities to streamline the process for approving 

installations and interconnection with the grid.   

Response to Comment 80-4: Due to the magnitude of emission reductions needed to achieve attainment 

of the 2015 8-hour ozone standard, it is necessary to establish aggressive goals requiring zero emission 

technologies whenever feasible. Nevertheless, some proposed control measures in the draft plan (e.g., R-

CMB, C-CMB and L-CMB) provide some flexibility to allow low NOx emission technologies whenever zero 

emission technologies are not viable. Staff recognizes the need to achieve short-term emission reductions 

as well as plan for the substantial emission reductions needed in the future and believe that the control 

measures in the Draft Plan provide a balanced approach to accomplishing both these goals. 

Response to Comment 80-5: As referenced in the comment, the proposed cost-effectiveness thresholds 

in the Draft 2022 AQMP are currently based on inflation adjustments only of the cost-effectiveness 

thresholds in the 2016 AQMP. In other words, in real dollar terms, the thresholds would remain fixed, or 

constant. Staff believes that this is a very conservative approach given the expectation that the cost of 

achieving additional emission reductions necessary to meet the federal standards will increase as the most 

cost-effective controls have already been implemented. It is important to emphasize that the cost-

effectiveness thresholds, whether proposed in the Draft 2022 AQMP or adopted in past AQMPs, are not 

hard caps but to guide rulemaking. For example, as described in the Draft 2022 AQMP, more stringent 

BARCT emission standards will not be automatically rejected simply based on the proposed cost-

effectiveness thresholds. Rather, alongside the proposed BARCT emission standard, alternative standards 

or compliance/implementation options with lower costs per ton of emission reductions will be discussed 

with the public and subsequently presented at the public hearing.    

Based on comments received and feedback from several Governing Board members, staff is proposing a 

revised framework for cost-effectiveness in the Revised Draft 2022 AQMP. This framework takes into 

account the monetized benefit of emissions reduced. Please see Chapter IV of the Revised Draft AQMP 

for further details. 

Response to Comment 80-6: Please refer to Response to Comment 71-5. 

Response to Comment 80-7: As the stakeholder indicates, the baseline emissions projected by 

EMFAC2017 do not include more recently adopted regulations by CARB. However, the effect of these 

regulations – Innovative Clean Transit (ICT), Advanced Clean Trucks (ACT), and Heavy-Duty Engine and 

Vehicle Omnibus Regulations – are all included in the baseline emissions used in this AQMP using external 

adjustments. In fact, more recent regulations adopted as of December 2021 are reflected in the baseline 

emissions. The latest regulations are Heavy-Duty Inspection/Maintenance and Small Off-Road Engines 

regulations. Thus, these newer regulations are accounted for in the future baseline emissions presented 

in this AQMP.  
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Response to Comment 80-8: South Coast AQMD is working as expeditiously as possible to transition 

facilities out of RECLAIM and into a command-and-control regulatory framework. U.S. EPA has indicated 

that equipment in the RECLAIM program must be subject to a landing rule prior to transitioning out of 

RECLAIM. As noted, most of the landing rules have been developed with only two remaining. That process 

should be complete by 4th quarter 2022. U.S. EPA will have to approve the landing rules, as well as 

amendments to Regulation XIII – New Source Review and Regulation XX – RECLAIM before facilities may 

exit RECLAIM. During this transition period, equipment will be subject to a market-based incentive 

program and a command-and-control rule. The Health and Safety Code does not prohibit regulation of 

equipment under both a market-based incentive program and a command-and-control rule; instead it 

allows South Coast AQMD to choose if the market-based incentive program will regulate equipment in 

lieu of some or all control measures.  

South Coast AQMD continues to work on revising Regulation XIII and Regulation XX. Significant issues are 

being addressed and completion of rule development is expected in 2023. Pausing command-and-control 

rulemaking would ensure that U.S. EPA would not allow facilities to transition out of RECLAIM. Equipment 

with command-and-control rules already in place would be subject to both a market-based incentive 

program and command-and-control rules indefinitely. Additionally, California State Assembly Bill 617 (AB 

617) requires an expedited schedule for implementing BARCT at RECLAIM facilities that are in the state 

greenhouse gas cap and trade program with the highest priority given to older, higher polluting units.  

Response to Comment 80-9: South Coast AQMD is aware of industry concerns regarding stranded assets 

for facilities that installed new/modified equipment in the process of upgrading existing equipment to 

comply with the Best Available Retrofit Control Technology (BARCT) standards in the landing rules. Staff 

will consider the implementation timetables of the recently adopted and pending BARCT rules. In addition, 

the useful life of the equipment will be evaluated and a cost-effectiveness assessment will be conducted 

during rulemaking.  

Response to Comment 80-10: Staff appreciate your continued participation in the 2022 AQMP 

development and anticipate a good partnership in achieving federal ozone air quality standards. 



Comments and 
Responses to Comments

Volume II

2022
AIR QUALITY 
MANAGEMENT PLAN

DRAFT FINAL



   

 

   

 

DRAFT FINAL 2022 AQMP 

COMMENTS AND RESPONSES TO COMMENTS 

 
 

 

 

 

 

 

 

 

 

 

 

NOVEMBER 2022



 

 

SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT 

GOVERNING BOARD 

Chair: BEN J. BENOIT 
 Mayor, Wildomar 
 Cities of Riverside County 

Vice Chair: VANESSA DELGADO 
 Senator (Ret.) 
 Senate Rules Committee Appointee 
MEMBERS: 

MICHAEL A. CACCIOTTI 
Mayor, South Pasadena 
Cities of Los Angeles County/Eastern Region 

ANDREW DO 
Supervisor, First District 
County of Orange 

GIDEON KRACOV 
Governor’s Appointee 

SHEILA KUEHL 
Supervisor, Third District 
County of Los Angeles 

LARRY MCCALLON 
Mayor, Highland 
Cities of San Bernardino County 

VERONICA PADILLA-CAMPOS 
Speaker of the Assembly Appointee 

V. MANUEL PEREZ 
Supervisor, Fourth District 
County of Riverside 

NITHYA RAMAN 
Council Member, Fourth District 
City of Los Angeles Representative 

REX RICHARDSON 
Vice Mayor, City of Long Beach 
Cities of Los Angeles County/Western Region 

CARLOS RODRIGUEZ 
Mayor, Yorba Linda 
Cities of Orange County 

JANICE RUTHERFORD 
Supervisor, Second District 
County of San Bernardino 

EXECUTIVE OFFICER: 

WAYNE NASTRI 



 

   

 

 

CONTRIBUTORS 

 

South Coast Air Quality Management District 
 (South Coast AQMD) 

 
 

Wayne Nastri  
Executive Officer 

 

 

Susan Nakamura  
Chief Operating Officer 

 

 

Sarah L. Rees, Ph.D. 
Deputy Executive Officer 

Planning, Rule Development, and Implementation 

 

 

 

Ian MacMillan 
Assistant Deputy Executive Officer 
Planning, Rule Development, and 

Implementation 

Michael Krause 
Assistant Deputy Executive Officer 
Planning, Rule Development, and 

Implementation  

  

Sang-Mi Lee, Ph.D. 
Planning and Rules Manager 

Planning, Rule Development, and 
Implementation  

 

Michael Morris 
Planning and Rules Manager 

Planning, Rule Development, and 
Implementation  

 

 

 

 

 

 

 

 



 

 

 

 

 

 

Authors 

Elham Baranizadeh, Ph.D. – Air Quality Specialist 

Laurence Brown – Air Quality Specialist 

Brian Choe – Program Supervisor 

Ranil Dhammapala, Ph.D. – Senior Meteorologist 

Heather Farr – Planning and Rules Manager  

Britney Gallivan – Air Quality Specialist  

Lane Garcia – Program Supervisor  

Maryam Hajbabaei – Program Supervisor 

Kayla Jordan – Assistant Air Quality Specialist 
Sarady Ka – Program Supervisor 
Aaron Katzenstein, Ph.D. – Deputy Executive Officer 
Michael Laybourn – Program Supervisor 

Jong Hoon Lee, Ph.D. – Air Quality Specialist 

Charlene Nguyen – Program Supervisor 
Kevin Ni – Air Quality Specialist 
 

David Ono – Senior Air Quality Engineering Manager 
Yunnie Osias – Air Quality Specialist 
Eric Praske, Ph.D. – Air Quality Specialist 

Barbara Radlein – Program Supervisor 

I. Elaine Shen, Ph.D. – Planning and Rules Manager 

Walter Shen – Planning and Rules Manager 

Marc Carreras Sospedra, Ph.D. – Air Quality Specialist 

Diana Thai – Program Supervisor 

Uyen-Uyen Vo – Planning and Rules Manager 

Mei Wang – Planning and Rules Manager 

Shawn Wang – Program Supervisor  

Vicki White – Planning and Rules Manager 

Emily Yen – Assistant Air Quality Specialist 

Rui Zhang, Ph.D. – Air Quality Specialist 

Yanrong Zhu – Program Supervisor 

 

 

Reviewers 

Barbara Baird, J.D. – Chief Deputy Counsel  Daphne Hsu, J.D. – Principal Deputy District Counsel  

Kathryn Roberts, J.D. – Deputy District Counsel II 

 

Production 

Rosalee Mason – Administrative Assistant I Alex Jimenez – Graphics Arts Illustrator II 

South Coast AQMD Print Shop 

 



 

 

Table of Contents 
 

 

 

 

 

 

•  Preface 451 
Overview of public comments 
 

•   

 

Volume II: Comments and Responses to Comments 

on the Revised Draft 2022 AQMP 

 

Section II: Comments and Responses to Comments 

on the Revised Draft 2022 AQMP and Appendices 

•  Comments and Staff Responses 453 
Written comments and staff responses on Revised Draft 2022 AQMP 

 

 

Section III: Regional Public Hearings Comments and 

Responses to Comments on the Revised Draft 2022 AQMP 

•  Comments and Staff Responses            614 

Verbal comments and staff responses on Revised Draft 2022 AQMP 

 



Comments and Responses to Comments on the 2022 AQMP 

451 

Preface  

A total of one hundred six (106) written comments and numerous verbal comments have been received 

on the 2022 AQMP since May 2022, including eighty (80) addressing the Draft 2022 AQMP main document 

and Appendix II through VI of the Draft 2022 AQMP, six (6) addressing the Appendix I (Health Effects) of 

the Draft 2022 AQMP, and twenty (20) addressing the Revised Draft 2022 AQMP and accompanying 

appendices. Throughout the development of the AQMP, various meetings such as working group 

meetings, advisory council meetings, advisory group meetings, control measures workshop, regional 

public workshops, and regional public hearings were held to solicit public participation and feedback. 

Those comments were reflected in the AQMP to the extent possible, and the comments raised during the 

regional public hearings are included in Section III of Responses to Comments Volume II. This is because 

public hearings are intended to solicit public comments to be heard by the South Coast AQMD’s Governing 

Board, and staff did not provide responses during those hearings. In addition to staff responses to the 

public comments, the regional hearings were transcribed and will be included in the final public hearing’s 

package for the South Coast AQMD’s Governing Board consideration.   

This ‘Responses to Comments’ document consists of two volumes. Volume I includes general responses 

to similar comments that were raised by multiple letters. The general responses are followed by Section I 

which covers responses to individual comments on the Draft 2022 AQMP. 

Volume II consists of two sections. Section II includes twenty (20) comments received on the Revised Draft 

2022 AQMP and accompanying Appendices II–VII that were released on September 2, 2022. Section III 

includes numerous verbal comments received on the Revised Draft 2022 AQMP at the Regional Public 

Hearings that were held on October 12–20, 2022. 

Six (6) comments (Comment number 81–86) that were received on Appendix I of the Draft 2022 AQMP 

are published separately in the Comments and Responses to Comments on Appendix I – Health Effects. 
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TABLE 1 

NUMBER OF COMMENTS RECEIVED ON THE 2022 AQMP 

Volume Section Comments Received on Release Date 
Comment 
Close Date 

Number of 
Comments  

Comment 
Number 

Volume  
I 

Section I 
Draft 2022 AQMP main 
document and Appendix 
IV-A 

May 6, 2022 July 5, 2022 76 1 – 76 

Section I 
Remaining appendices of 
Draft 2022 AQMP 

June 1, 2022 
July 22, 

2022 
4 77 – 80 

Volume 
II 

Section II 
Revised Draft 2022 
AQMP main document 
and Appendices II–VII 

September 2, 
2022 

October 18, 
2022 

20 87 – 106 

Section III 
Verbal Comments Raised 
during Regional Public 
Hearings  

October 12 – 20, 2022 16 1 – 16 

 

For some comments, similar remarks have been made in other comments so the response may indicate 

where the reader can locate the appropriate previous response(s). Modifications have been made in the 

various sections of the AQMP and/or Appendices in response to key comments received. 

 



 

 

VOLUME II 

 

 
COMMENTS AND RESPONSES TO COMMENTS ON  

THE REVISED DRAFT 2022 AQMP 

 

 

 



 

 

SECTION II 

 

 
COMMENTS AND RESPONSES TO COMMENTS ON  
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Comments and Staff Responses 

This section includes the following 20 comment letters from 27 entities received during the public 

comment period from September 2, 2022 to October 18, 2022, addressing the Revised Draft 2022 AQMP 

main document and accompanying Appendices II–VII. 

• Private Individuals  2 

• Environmental Organizations 15 

• Business Association  3 

• Industry   7 
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TABLE 3 

COMMENT LETTERS ON THE REVISED DRAFT 2022 AQMP 

Comment 
Letter 

Commentor Name Representing 
Date  

Received 
Time  

Received 

87 Ronald Stein PTS Advance     9/3/2022 7:21 

88 

Adrian Martinez,  
Ana Gonzalez, 
Jesse N. Marquez,  
Tayler Thomas,  
Andrea Vidaurre,  
Peter Warren,  
Yassi Kavezade,  
Theral Golden 

Earthjustice, Center for Community Action 
and Environmental Justice, Coalition for A 
Safe Environment, East Yard Communities 
for Environmental Justice, People's 
Collective for Environmental Justice, San 
Pedro & Peninsular Homeowners 
Coalition, Sierra Club, West Long Beach 
Association 

10/6/2022 14:05 

89 Michael McCarthy 
Robert Redford Conservancy and Radical 
Research 

10/17/2022 16:33 

90 Joshua C. Greene A. O. Smith Corporation  10/18/2022 15:21 

91 Teresa Bui Pacific Environment 10/18/2022 15:43 

92 Dawn Anaiscourt Southern California Edison 10/18/2022 15:46 

93 Katherine Rubin  
Los Angeles Department of Water & 
Power 

10/18/2022 15:56 

94 

Brissa Sotelo-Vargas, 
David Fleming,  
Tracy Hernandez, and 
David Englin 

Los Angeles County Business Federation 
(BizFed) 

10/18/2022 16:02 

95 Sara Fitzsimon  California Hydrogen Business Council 10/18/2022 16:05 

96 Jawaad Malik  SoCalGas 10/18/2022 16:14 

97 Rita Loof RadTech International 10/18/2022 16:47 

98 Bill Quinn 
California Council for Environmental and 
Economic Balance (CCEEB) 

10/18/2022 16:49 

99 Michael J. Carroll Latham & Watkins, LLP 10/18/2022 17:00 

100 Christopher Chavez Coalition for Clean Air 10/18/2022 18:13 

101 Ramine Cromartie Western States Petroleum Association 10/18/2022 20:27 

102 Duncan McKee Self 10/18/2022 22:00 

103 
Fernando Gaytan, 
Adrian Martinez 

Earthjustice 10/18/2022 22:15 

104 James E. Enstrom Scientific Integrity Institute 10/18/2022 23:59 

105 

Nihal Shrinath, 
Fernando Gaytan, Leah 
Louis-Prescott, and 
David Diaz 

Sierra Club, Earthjustice, RMI, and Active 
San Gabriel Valley 

10/19/2022 9:45 

106 Brad Levi 
Tesoro Refining and Marketing Company, 
LLC 

10/7/2022 13:43 
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Comment Letter #87 

  

Comment 
87-1 
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Response to Comment 87-1: South Coast Air Basin is classified as extreme nonattainment for the 2015 8-

hour ozone standard. There is only one other extreme nonattainment for the 2015 ozone standard, which 

is San Joaquin Valley, CA. The federal Clean Air Act requires South Coast AQMD to develop the AQMP, 

which serves as the State Implementation Plan (SIP) for the South Coast Air Basin and Coachella Valley. 

An AQMP/SIP requires that a state/local air authority take all feasible measures to reduce emissions and 

ensure that the region is able to meet the National Ambient Air Quality Standards. While U.S. EPA is 

currently evaluating a revision to fine particulate standards, the 2022 AQMP is focused on attaining the 

2015 8-hour ozone standard by the 2037 deadline set by U.S. EPA. Failure to meet the standard or comply 

with Clean Air Act requirements results in the possibility of sanctions by the federal government and other 

consequences such as increased emission fees, stricter permit conditions for new projects, the loss of 

federal highway funds and draconian federal measures. Failure to meet the standard also means that 

residents in the Basin will continue to breathe levels of air pollution that cause adverse health impacts 

such as respiratory diseases and asthma.  

In addition to meeting legal obligations under the federal Clean Air Act, meeting the ozone standard will 

result in substantial public health benefits. South Coast AQMD estimates that the 2022 AQMP would result 

in approximately $134.3 billion of health benefits from 2025 to 2037 in the four-county region when fully 

implemented.1 These benefits include about 1,600 annual premature deaths avoided by 2032, and about 

3,000 annual premature deaths avoided by 2037. On average, between 2025 and 2037, about 1,500 

premature annual deaths would be avoided due to improved air quality as a result of implementing the 

Revised Draft 2022 AQMP control measures.   

  

 

1 South Coast AQMP, Draft Socioeconomic Report, 2022 Air Quality Management Plan, October 2022. Available at: 

http://www.aqmd.gov/docs/default-source/clean-air-plans/draft-socioeconomic-report.pdf?sfvrsn=4.  

http://www.aqmd.gov/docs/default-source/clean-air-plans/draft-socioeconomic-report.pdf?sfvrsn=4
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Response to Comment 88-1: South Coast AQMD staff appreciates your comment on the Revised Draft 

2022 AQMP. We recognize the substantial challenge involved in meeting the 2015 ozone standard, and 

the dramatic emission reductions needed. As a result, the 2022 AQMP control strategy calls for aggressive 

NOx emission reductions via the deployment of zero emission technologies across all sectors where 

feasible. However, zero emission technologies are not feasible in some applications at this point.   

Response to Comment 88-2: Thank you for your comments and recommendations regarding measures 

for commercial and large combustion sources. 

Zero emission technologies play a critical role and the South Coast AQMD will push to establish the lowest 

emissions standard with the goal of zero emission standards wherever those technologies are feasible. 

Feasibility is a critical consideration for defined measures in this plan. The defined measures represent 

South Coast AQMD’s legal commitment to U.S. EPA that the emission reductions associated with those 

measures will be achieved. Evaluation of feasibility includes technical considerations, such as applications 

for which zero emission technologies do not yet exist (e.g., applications that require high temperature 

combustion, process emissions that are not associated with combustion, etc.), as well as practical 

considerations (e.g., the substantial costs associated with zero emission technologies, the availability of 

fueling infrastructure and grid stability, etc.). South Coast AQMD’s proposed control measures strive to 

strike the balance between pushing aggressive adoption of zero emission technologies and technical and 

practical considerations.  

Staff recognizes that there will be many advanced technologies that will come online and become feasible 

during the lifetime of the 2022 AQMP. To the extent that the plan pushes and relies on zero emission 

technology that may become feasible in the future – that is addressed by measures covered by Section 

182(e)(5) of the Clean Air Act, which allows reliance on future deployment of advanced technology. 

Staff also believes that low NOx technologies must play a role to maximize emission reductions in the 

near-term. It is not appropriate to wait until zero emission technologies are mature and commercially 

available to take action to reduce emissions when viable technologies that result in cleaner air are 

available today.  

We disagree with the characterization that the 2022 AQMP lacks a commitment to more aggressive 

measures for large combustion sources. L-CMB-02 includes zero emission technologies where available 

and feasible. Industrial heat pumps or other emerging technologies may be commercially available for 

large boilers and process heaters in the future but were not incorporated in the control measure due to 

lack of information demonstrating that those technologies will be available for at scale deployment in 

near future. However, that does not mean that staff will not pursue the adoption of additional zero 

emission technologies in the rulemaking to implement the control measure. At that point, staff will 

reevaluate the commercial status of equipment, and given the expected rapid acceleration of availability 

of advanced technologies, staff believes there may be additional opportunities. 

During the rulemaking process, South Coast AQMD is committed to look at all technologies during the 

BARCT assessment to maximize emission reductions, including emerging zero-emission technologies. As 

staff is conducting the BARCT assessment, technology forcing limits will be considered. Technology forcing 

limits can be based on zero-emission technologies that are emerging, provided the NOx limit is achievable 

by the compliance date. This approach recognizes that although the technology is not fully 

commercialized or is not widely used, it is anticipated to be technically feasible at the time of rule 
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compliance. As part of the BARCT analysis, staff also considers the class and category of equipment in the 

technology assessment. This further allows maximizing emission reductions and seeking any and all 

categories of equipment where a zero-emission standard can be established.  

Due to rapid technological innovation, control measures contained in AQMPs often exceed their 

committed emission reductions. For example, CMB-05 in the 2016 AQMP committed 5 tons per day NOx 

emission reductions, but as implemented has been able to achieve total NOx emission reductions of 13.38 

tons per day from RECLAIM facilities through NOx landing rules, noting that some NOx reductions may be 

attributed to the 2015 RECLAIM shave. Similarly, L-CMB-02 and other control measures listed in the table 

can also result in different emission reductions during rule development as advanced technologies are 

further deployed.  

 

Staff disagrees with the comment that L-CMB-02 achieves a “measly 19% reduction in NOx.” Tremendous 

NOx reductions have been achieved for this sector – a reduction of 79 percent over the past 14 years due 

to the implementation of the most stringent regulatory controls for NOx in the country. This is not a 

“shield” to excuse further emission reductions in this area as commenters allege. Instead, it is to provide 

perspective that we have and will continue to aggressively pursue all feasible measures for these and 

other stationary sources. When a source category has already been reduced 79 percent, there are not as 

many opportunities for further reductions. The constraints of feasibility and availability of advanced 

technologies for this category of sources must be considered, and that as legally binding commitments to 

U.S. EPA, the control measures in the plan must be based on the current knowledge of technologies. To 

the extent we can rely on future advanced technologies that can provide zero emission solutions for large 

combustion sources, those measures are contained in the Section 182(e)(5) “black box” - the provision of 

the CAA designed to capture the deployment of future technology over time and can be considered during 

the rulemaking process. Any advancements in zero emission technologies during the rulemaking process 

will be considered during the BARCT assessment. 

Staff appreciates the Strengthened Control Measure Proposal provided by the commenters. However, 

commenters have not provided any basis to justify how the additional emission reductions they propose 

would be achieved – no additional zero emission technologies that are commercially available and feasible 

have been identified. The control measures in the AQMP must define the path as to how the emission 

reductions will be achieved. Based on our evaluation of the current technologies available and feasibility 

constraints, the South Coast AQMD proposed control measures will achieve a 40-70 percent reduction in 

NOx emissions in stationary sources, above and beyond emissions reduction achieved by the already-

stringent regulations in place.   

Staff recognizes that there will be advances in technology over time, and fully expects that there will be 

more options available for feasible zero emission technology deployment through 2037. We further 

recognize that the South Coast AQMD can play a role in accelerating the deployment of these technologies 

for stationary sources through demonstration projects, much in the way we have led development of 

advanced technologies for mobile sources. Staff will work to assess potential opportunities for future 

demonstration projects for zero emission stationary source technology, as well as potential avenues for 

funding such projects. 

Response to Comment 88-3: Please refer to the general response on Cost-Effectiveness Method and 

Threshold. 
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Response to Comment 88-4: Staff acknowledges the substantial pollution burden associated with the 

ports, as well from the processes associated with the goods movement at large. While the South Coast 

AQMD lacks direct authority to regulate mobile source emissions, we are committed to leveraging the 

limited authority provided under California and Federal law to address mobile sources through indirect 

source authority.  

Staff aims to bring Proposed Rule 2306 - New Intermodal Railyard Indirect Source Rule (PR 2306) and 

Proposed Rule 2304 - Marine Port Indirect Source Rule (PR 2304) to public hearing in 2023. Initiation of 

rule development for Proposed Rule 2306.1 - Existing Intermodal Railyard Indirect Source Rule (PR 2306.1) 

will also commence in 2023. PR 2304 will look at how to reduce emissions from all port sources, including 

ships, locomotives, trucks, harbor craft, and cargo handling equipment. As part of the PR 2304 rulemaking 

process, staff is identifying opportunities for emission reductions from ocean-going vessels and long-term 

solutions to address potential future events that increase emissions (e.g., port congestion, public safety 

power shutoffs, etc.). Staff also recognizes that Ports ISR alone will not be sufficient to achieve the 

magnitude of emission reductions required. The proposed rule needs to work in conjunction with 

regulatory and incentive measures that can be feasibly taken by federal and state agencies, and the ports 

based on their respective authorities. For example, federal and state grant funding for port infrastructure 

and supply chain efficiency must also prioritize facilitating the cleanest technologies including zero 

emissions where feasible. 
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Response to Comment 89-1: Staff appreciates your comments on the Revised Draft 2022 AQMP. South 

Coast AQMD is committed to an aggressive control strategy that achieves a 67 percent reduction in NOx 

emissions by 2037, leading to attainment of the 2015 ozone standard by the 2037 deadline. The 1997 and 

2008 8-hour standards are less stringent than the 2015 8-hour standard and have earlier attainment due 

dates; therefore, the strategy to attain the 2015 standard will provide a path to meet the other ozone 

standards. Staff recognizes that this is a long timeline, and share your concern regarding long-term 

nonattainment of ozone standards in the Inland Empire and throughout the region. We further recognize 

that goods movement is a substantial and growing source of smog-forming emissions in our region. We 

are committed to taking all actions feasible to address these emissions. 

Response to Comment 89-2: South Coast AQMD recognizes that ozone and PM2.5 levels are unacceptably 

high in the Inland Empire, and that emissions from the movement of goods contribute substantially to air 

pollution. While levels of diesel PM2.5 have been reduced by over 48 percent between MATES IV (2012-

2013 measurements) and MATES V (2018-2019 measurements) at the Inland Valley San Bernardino 

monitoring station, diesel PM still drives roughly two-thirds of the cancer risk at this location. In addition, 

air toxics concentrations are typically highest around transportation hubs and corridors according to the 

MATES modeling analysis.  

Comment 
89-7 

Comment 
89-8 

Comment 
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South Coast AQMD is committed to continuing to work closely with other agencies such as local cities, 

counties and SCAG, to advocate for better land use planning in consideration of air quality impacts.  

Under Health and Safety Code Section 40460(b), South Coast AQMD is not able to modify growth 

projections and must rely on the projections including vehicular and economic activities from SCAG’s 

RTP/SCS, or other published publicly available data. Furthermore, while Health and Safety Code Section 

40716 gives South Coast AQMD the authority to develop indirect source control measures to address 

mobile source emissions associated with facilities, that authority does not extend to land use planning 

and control decisions which are under the existing authority of counties and cities. Despite these 

limitations, in our role as commenting agency, South Coast AQMD staff reviews the air quality analysis in 

California Environmental Quality Act (CEQA) documents prepared by other public agencies for a wide 

variety of projects, including projects related to goods movement, and provides comments to cities and 

counties on those CEQA documents. As part of those comments, staff comments on the air quality analysis 

and health risk assessment to ensure the appropriate emissions quantification methodologies are used 

and the appropriate air quality thresholds are applied and recommends mitigation measures, where 

applicable. Letters written by South Coast AQMD staff commenting on the CEQA analysis of proposed 

projects are available by visiting South Coast AQMD’s CEQA webpage at:  

http://www.aqmd.gov/home/rules-compliance/ceqa/commenting-agency/Comment-Letters2022. 

Although South Coast AQMD does not have direct authority to reduce the growth of the logistics sector, 

South Coast AQMD will continue to partner with local agencies wherever possible during the development 

of future facility based mobile source measures to reduce emissions from goods movement sources. South 

Coast AQMD has already leveraged its authority under Health and Safety Code Section 40716 to adopt 

Rule 2305 – Warehouse Indirect Source Rule and proposed rules for marine ports and intermodal facilities 

are currently under development. Staff aims to bring Proposed Rule 2306 - New Intermodal Railyard 

Indirect Source Rule (PR 2306) and Proposed Rule 2304 - Marine Port Indirect Source Rule (PR 2304) to 

public hearing in 2023. Initiation of rule development for Proposed Rule 2306.1 - Existing Intermodal 

Railyard Indirect Source Rule (PR 2306.1) will shortly follow. The commenters are encouraged to 

participate in the public process for these rules. 

Response to Comment 89-3: Figure-2 compares the annualized activity growth from 2018 to 2037 for 

sources related to goods movement. The activity data are based on CARB reports consistent with the data 

used in the Revised Draft 2022 AQMP and shows that the activity from goods movement is projected to 

outpace the population growth in the Basin. However, emissions from goods movement are not expected 

to follow the same trends shown in the figure because there are many regulations already in place that 

will lower emissions from sources in the goods movement sector. The recently adopted warehouse ISR 

will also help curtail the emissions from goods movement. Baseline emissions by major source categories 

can be found in Attachment A and B of Appendix III of the Revised Draft AQMP. 

Total emissions from a given source is the product of an emission factor and the source activity. While 

activity is expected to increase, emission factors for many of those sources are expected to decrease 

substantially due to already adopted regulations, offsetting the activity growth. With the implementation 

of regulations on mobile sources already adopted by CARB and the expected improvement of overall 

engine efficiency for some mobile sources, the baseline NOx emissions over the Basin from the on-road 

and off-road mobile sources in 2037 were estimated to decrease by 76 percent and 28 percent, 

respectively, compared with the 2018 emission levels (156 tons per day in 2018 for on-road emissions 
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compared with 37 tons per day in 2037; 143 tons per day in 2018 for off-road emissions compared with 

106 tons per day in 2037). To be more specific, the ocean-going vessel NOx emissions are projected to 

decrease from 32.2 tons per day in 2018 to 30.7 tons per day in 2037, as a result of the combined effect 

of increasing activity (depicted in Figure 2 as 4 percent annualized increase by using the growth rate for 

container vessels over 8000 TEU capacity in CARB’s report) and the decrease of emission factors due to 

newer tier engine and cleaner fuel usage. In conclusion, although activity in the goods movement sector 

is projected to increase at a higher rate than population, emissions are expected to decline.  

Also, staff respectfully disagree with the analogy of the AQI color scheme being used to link activity growth 

rates from different goods movement to health impacts. As discussed above, Basin-wide NOx emissions 

are expected to continue decreasing despite the projected growth in activity. Nevertheless, staff 

recognizes that having a more controlled growth in the goods movement sector could help reduce 

emissions further and earlier and help improve air quality in the Basin to assist with the attainment of the 

2015 ozone standard. South Coast AQMD will continue working with SCAG and other entities with land 

use planning authorities so that economic growth does not hinder our efforts in attaining the air quality 

standards.  

Response to Comment 89-4: A socioeconomic impact assessment is provided for proposed rules and rule 

amendments as required by South Coast AQMD Governing Board resolutions and various sections of the 

California Health and Safety Code. California Health and Safety Code section 40440.8 requires a 

socioeconomic impact assessment be performed for any proposed rule, rule amendment, or rule repeal 

which "will significantly affect air quality or emissions limitations." Health and Safety Code section 40728.5 

requires the South Coast AQMD Governing Board to actively consider the socioeconomic impacts of 

regulations and make a good faith effort to minimize adverse socioeconomic impacts. This applies to 

multiple adopted and proposed indirect source rules (ISR) affecting the goods movement industry. 

Rule 2305 – Warehouse Indirect Source Rule – Warehouse Actions and Investments to Reduce Emissions 

(WAIRE) Program was the first indirect source rule proposed by South Coast AQMD staff and adopted by 

the South Coast AQMD Governing Board since the 2016 AQMP called for a suite of such measures.  The 

May 7, 2021, Governing Board package for Rule 2305 included the Final Socioeconomic Impact 

Assessment (SIA) of the proposed rule. The SIA Report did the following: 

• Identified affected industries and their characteristics ; 

• Identified and described characteristics of communities within which warehouses are located;  

• Evaluated the economic impact of Rule 2305 on employment and the regional economy;  

• Evaluated the potential impact of Rule 2305 on emissions reduction and health benefits; and  

• Evaluated cost-effectiveness of alternatives to Rule 2305.  

Given the difficulty of obtaining data directly from firms in the affected industries, the SIA Report relied 

on a combination of readily available data and proprietary data, a number of working assumptions, well-

established, sophisticated economic and health benefit modeling tools, and cost estimates of various 

technology responses to Rule 2305 to determine the overall socioeconomic impact of the rule on the 

affected industries, the regional economy, and its residents.  

In addition, regarding the request to conduct a cost-benefit analysis on the goods movement sector, the 

South Coast AQMD does not conduct cost-benefit analyses of particular sectors. During the adoption of 

Rule 2305 in May 2021, the SIA did contain a detailed analysis of both the costs and benefits associated 
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with the South Coast AQMD’s Warehouse Indirect Source Rule.2 Detailed costs of control equipment 

acquisition for various operational aspects of the goods movement sector were included (e.g., solar 

panels, EV/Low-NOx heavy- and medium-duty trucks, ZE yard tractors, hydrogen fueling stations, etc.) in 

addition to estimates of the employment impacts on those industries that are directly and indirectly 

affected by the rule. The economic modeling also accounted for the economy-wide potential impacts of 

large-scale fuel-switching. The potential annual public health benefits associated with the emission 

reductions of the rule were also estimated using an incidence-per-ton methodology and are inclusive of 

benefits of avoided work and school loss days, avoided asthma onsets and incidence, to name a few. Also 

included in the SIA, is a spatial analysis that estimated the existing environmental risks faced by 

communities adjacent to existing warehouse facilities. In addition, Chapter 3 of the 2022 AQMP Draft 

Socioeconomic Report includes a detailed analysis of the health benefits associated with all AQMP and 

CARB mobile source control strategies, a qualitative discussion on other benefits including improved 

visibility and avoided damages to crops and buildings, as well as a detailed environmental justice analysis 

included in Chapter 6. 

Socioeconomic impact assessments will be prepared for proposed rules 2304 (ISR for Marine Ports) and 

2306 (ISR for New Intermodal Facilities) that are currently in development.  

Response to Comment 89-5: Thank you for suggesting revisions to the Draft 2022 AQMP encouraging 

South Coast AQMD to clarify its role in controlling emissions activity growth. To address your concerns, 

Figure 1 has been inserted in Chapter 1 and is accompanied by context to explain South Coast AQMD’s 

role. However, as noted previously, South Coast AQMD must operate within the constraints of its legal 

authority, and we are not the primary agency for demand management. While the Draft Final 2022 AQMP 

acknowledges the fundamental concept that emissions are determined by the product of emissions 

activity and emissions factors, South Coast AQMD is committed to continuing to work closely with other 

agencies such as local governments and SCAG, to advocate for better land use planning in consideration 

of air quality impacts. According to SCAG, the 2020 Regional Transportation Plan/Sustainable 

Communities Strategy (RTP/SCS) recognizes and proactively addresses the serious environmental and air 

quality issues of the goods movement system through its goods movement environmental strategy and 

aggressive technology advancement action plan. SCAG is currently developing the 2024 RTP/SCS and the 

commenters are referred to SCAG’s outreach and engagement webpage3 and SCAG’s technical advisory 

committees and working groups.4 

South Coast AQMD will continue to use its authority to pursue emission reductions from the goods 

movement sector through Rule 2305 and Proposed Rules 2304, 2306, and 2306.1. Please refer to 

Response to Comment 89-2. 

Response to Comment 89-6: Staff acknowledges the concern regarding rising CO2 concentrations. 

However, greenhouse gas emissions are beyond the scope of the 2022 AQMP which is focused on 

 

2 www.aqmd.gov/docs/default-source/Agendas/Governing-Board/2021/2021-May7-027.pdf. 

3 https://scag.ca.gov/outreach-engagement. 

4 https://scag.ca.gov/meetings-technical-advisory-committees-and-working-groups. 

http://www.aqmd.gov/docs/default-source/Agendas/Governing-Board/2021/2021-May7-027.pdf?sfvrsn=10
https://scag.ca.gov/outreach-engagement
https://scag.ca.gov/meetings-technical-advisory-committees-and-working-groups
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attaining the 2015 ozone standard. Staff will continue to work closely with partner agencies, including 

SCAG, to advocate for better land use planning in consideration of air quality impacts. 

Response to Comment 89-7: Thank you for providing your comment on the description of the population 

growth in Figure 1-2. Staff corrected this description to read “% cumulative increase.” 

Response to Comment 89-8: Please refer to Response to Comment 89-2 for discussion on future emissions 

management strategies for the goods movement sector. 

Response to Comment 89-9: Trends in regulatory design values (Figure 2-2) and ozone exceedance days 

(Figure 2-3) are both important statistics for assessing progress towards clean air goals, and therefore, are 

both shown in Chapter 2. 

The bold text was adjusted in Table 2-19 to highlight the highest values at the CA-60 near road monitoring 

station. While it is likely that the increased truck traffic from the logistics industry is contributing the high 

NO2 concentrations along the CA-60 Near Road station, it is imprudent to make this assertion in the AQMP 

without an accompanying analysis, which is beyond the scope of the chapter.  

The bold text was adjusted in Table 2-21 to highlight the highest near road and nearby ambient stations 

for each year to be consistent with Table 2-20.  

The assertion that the meteorology in 2020 was atypically hot and stagnant was not based on a detrending 

of meteorological factors to account for climate change. This analysis does not attempt to ascribe the 

cause of the change in meteorology as that analysis is beyond the scope of this chapter. However, 2020 

was significantly hotter and more stagnant on the highest ozone days than any of the previous five years 

(See Figure 2-18), indicating that 2020 was indeed an anomaly when comparing to recent meteorology. 

The expected increased frequency of wildfires due to climate change is indeed an area of concern for 

public health. The South Coast AQMD has several public notification programs to help residents reduce 

their exposure to wildfire smoke. However, the intermittent and variable nature of wildfire smoke 

emissions along with the difficulty inherent in quantifying future emissions in response to climate change 

currently make it impractical to project future emissions in the air quality modeling simulations used in 

this AQMP.  
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Response to Comment 90-1: South Coast AQMD staff appreciates your comments on residential and 

commercial building measures for the 2022 AQMP. 

Response to Comment 90-2: Thank you for your comments and suggestions. The South Coast AQMD is 

proposing control measures R-CMB-01, C-CMB-01, and others to implement zero emission residential and 

commercial appliances. During the rulemaking process, staff will conduct a technology assessment that 

considers all technologies, including emerging technologies, with the overall goal to maximize emission 

reductions and implement a zero-emission standard where feasible. Staff understands that lower NOx 

natural gas units might be necessary in some cases, for example where zero emission technology is 

deemed infeasible for an application, or a particular setting requires a non-zero emission backup. Staff 

has received comments from the public, including residents and manufacturers, expressing concerns 

regarding cost and product availability for implementing zero emission appliances. During the rulemaking 

process, staff will conduct a more in-depth analysis of feasibility including a thorough study of cost, 

product availability, building stock, appliance profile, etc. Staff is committed to making the effort to 

develop these rule amendments through a rigorous public process before bringing the proposed rules for 

the Governing Board’s consideration. 

In establishing a compliance schedule, there are many factors that are considered including alignment 

with other state or federal requirements. However, it should also be noted that the South Coast AQMD 

has an obligation to reduce NOx emissions as early as feasible. Also, during the rulemaking process, 

considerations such as new versus existing buildings will be addressed recognizing some existing buildings 

will have different challenges including panel upgrades for some existing residences and buildings. Lastly, 

regarding your comment for incentives for electric storage resistance water heaters, staff has not yet 

formulated the details of residential incentives. South Coast AQMD staff encourages AO Smith to continue 

to participate in future rulemaking efforts and discussions regarding incentive programs. Please refer to 

the Response to Comment 66-2 for further discussion on comments and suggestions. 

Response to Comment 90-3: Thank you for providing background information and staff looks forward to 

working with A.O. Smith during the rule development. 

Response to Comment 90-4: Thank you for your comment. Please refer to the Response to Comment 66-

4 for further discussion. 

Response to Comment 90-5: Thank you for your comment. Please refer to the Response to Comment 66-

5 for further discussion. 

Response to Comment 90-6: South Coast AQMD Rules 1121 and 1111 which apply to residential and small 

commercial water heaters and furnaces, respectively, are applicable to manufacturers, distributors, and 

installers, and the mandate is focused on unit emission limit. The South Coast AQMD does not require 

permits for these types of sources. The requirements generally require that the manufacturer certify 

compliant equipment and establish prohibitions of sale, distribution, or installation of non-compliant 

equipment. During the rulemaking process it is expected that the applicability for residential and small 

commercial equipment will continue to be implemented at the manufacturer, distributor and installer 

level, however, the form of the proposed rules may shift from a unit emission limit to possibly 

manufacturer averages, depending on the availability of zero emission technologies at the time of rule 

compliance. The comment is about permit and inspection by cities as part of building codes. The South 
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Coast AQMD does work closely with the Southern California Association of Governments (SCAG) and local 

cities and will invite those entities to future working group meetings. 

Response to Comment 90-7: Staff understand the demand for licensed contractors will increase with the 

adoption of zero emission appliances. However, as the heat pump is a mature technology, especially for 

the residential market, most of the contractors for gas units are also licensed for installing zero emission 

units such as all electric heat pumps. There are also several aspects of the control measures that would 

prevent the drastic contractor shortage. First, consistent with the commenter’s suggestion, a stepwise 

and pragmatic approach will be considered for implementing zero emission appliances, which will include 

a staggered installation schedule. Second, the control measures for appliances in existing buildings, which 

count for 90 percent of building stocks, are for replacement at the end of unit useful life. Staff does not 

expect the number of installations or replacements would change significantly at any one timeframe. 

However, staff agrees with the commentor that the South Coast AQMD and other agencies should work 

together to ensure contractor shortages do not become an issue during the future implementation. Staff 

has worked with contractors through the South Coast AQMD Clean Air Furnace Program, which is an 

incentive program that offers rebates for the installation of heat pumps. Through this program, more than 

2,300 heat pumps have been installed and contractors are gaining more experience as the heat pump 

market grows. 

Response to Comment 90-8: Staff understands the concerns for growing demand and the supply chain 

challenges. Technology continues to evolve to address market barriers and sustain reasonable supply and 

availability. Additional actions can help build a sustainable market, including increasing affordability and 

accessibility and increasing consumer education. During the rulemaking process, staff will consider supply 

chain and manufacturing capacity concerns. For further discussion, please refer to Response to Comment 

53-2. 

Response to Comment 90-9: Thank you for your comments. The South Coast AQMD will continue to work 

with other state and local agencies to ensure an equitable transition and implementation process. 
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Response to Comment 91-1: South Coast AQMD staff appreciates your comments and participation in the 

2022 AQMP process. Staff also appreciates your commitment to help transition ships to zero emission by 

2030. 

Response to Comment 91-2: Staff recognizes the significant climate impact of and the need for emission 

reductions from ocean-going vessels (OGV). However, South Coast AQMD’s regulatory authority is 

strongest for stationary sources, with limited authority to address mobile sources. Due to the South Coast 

Air Basin being in extreme nonattainment of various federal ozone standards, aggressive control measures 

targeting NOx emission reductions are the priority. The public health benefits associated with meeting 

the ozone standards will be substantial (see the 2022 AQMP Draft Socioeconomic Report, Chapter 3). 

Moreover, significant climate co-benefits are also expected from implementing various NOx control 

measures included in the 2022 AQMP. 

Staff also recognizes the large emissions and significant public health implications due to port congestion 

that began in late 2020 and did not subside until late 2021. In fact, South Coast AQMD staff discussed 

concerns regarding congestion with Ports staff as early as March 2021 and shared a preliminary emissions 

impact assessment due to high numbers of container ships at anchorages.  

Although staff agrees that OGVs meeting the Tier III engine emission limits is a potential first step toward 

emission reductions, the long service life of OGVs and slow turnover of OGV fleets to cleaner engine tiers 

make accelerating the deployment of newer vessels meeting the Tier III limits a challenge. Retrofitting in-

service OGVs with low NOx technologies may offer a faster and more cost-effective way to reduce OGV 

emissions before zero emissions technologies can be implemented. As a local air agency, the South Coast 

AQMD has limited authority to regulate emissions associated with mobile sources and can impose neither 

new engine standards nor in-use emission standards on OGVs. That authority instead rests with the 

federal government and the International Maritime Organization (IMO) and CARB with authorization from 

EPA. As part of the proposed Federal Actions, the Revised Draft 2022 AQMP includes a strategy to pursue 

a clean ship visit regulation by the federal government, where only ships meeting certain clean air 

requirements can visit some or all U.S. ports. Furthermore, staff is working with CARB to explore state 

authority to further reduce OGV emissions from transit, maneuvering, and anchoring beyond the At-Berth 

requirements. Incentive programs and state and federal funding for port infrastructure are important to 

encourage a transition to cleaner ship technologies including zero emission technologies. As a local air 

agency, South Coast AQMD has limited authority to regulate emissions from OGVs. However, South Coast 

AQMD is developing an indirect source rule, Proposed Rule 2304, which is aimed at reducing emissions 

collectively from all port sources including OGVs. The rule will be designed to work in conjunction with 

regulatory and incentive measures that can be feasibly taken by federal, state, and the ports based on 

their respective authorities. 
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Response to Comment 91-3: As a local air agency, the South Coast AQMD has limited authority to regulate 

emissions associated with mobile sources including emissions when OGVs are docked at berth; direct 

authority to regulate OGVs is either through state or federal law. In 2020 CARB amended its At-Berth 

regulation that requires ships to reduce emissions while they are docked at a berth, either by plugging a 

ship into the land-based electrical grid (shore power), or by capturing emissions and sending them to 

control equipment. The amended regulation requires all container, reefer, and cruise vessel visits to 

reduce emissions at berth by 2023, and roro (roll-on, roll-off) and tanker vessels visiting the San Pedro 

Bay Ports by 2025. CARB is currently conducting an interim technology assessment to evaluate shore 

power feasibility for tanker vessels as well as inclusion of bulk and general cargo vessels and requirements 

for anchorage emissions into the regulation. In the meantime, staff will consider rule concepts that may 

potentially facilitate at-berth emission reductions from tanker vessels earlier than CARB’s implementation 

schedule and for other vessel types not addressed in the At-Berth regulation as part of the rulemaking 

process for Proposed Rule 2304. Staff is actively engaging with CARB to identify opportunities for potential 

additional emission reductions from OGVs that may go above and beyond the At-Berth requirements. 

Response to Comment 91-4: As a local air agency, the South Coast AQMD does not have authority to 

impose emission standards on commercial harbor craft; that authority instead rests with EPA and with 

CARB as part of their jurisdiction over Regulated California Waters. In 2021, CARB amended its Commercial 

Harbor Craft (CHC) regulation, which would require new and in-use harbor craft vessels to meet the 

cleanest Tier engine standards, expand the in-use regulatory requirements to additional vessel types, and 

accelerate the deployment of zero emission and advanced technologies for new excursion vessels by 2025 

and new and in-use short-run ferries by 2026. Based on CARB’s assessment of zero emission and advanced 

technologies for harbor craft accompanying the recent CHC amended regulation,5 full zero emission 

(battery electric propulsion) and zero-emission capable hybrid technologies (diesel-electric propulsion 

with battery energy storage, wind turbines, and solar panels) have been demonstrated for excursion 

vessels, ship assist/escort tugboats, and passenger ferries. Due to marine battery energy storage 

technology being more suitable for short-distance routes and hydrogen fuel cell marine technology being 

in the development stages, diesel engines may still be required for vessel activities that require significant 

power output (e.g. long distance and/or heavy duty operations). In conjunction with CARB further 

evaluating zero emission technology capability for other harbor craft vessel types and funding 

demonstration projects, staff will continue to lead or assist with demonstrating maritime technologies for 

harbor craft, especially zero emission technologies, and facilitate early adoption of advanced technologies 

through our incentive programs. Staff will additionally consider in ISR rule concepts to facilitate zero 

emission technologies including the buildout of the supporting infrastructure as part of the rulemaking 

process for Proposed Rule 2304. 

 

 

 

 

 

5 Appendix E Technical Support Document Assessment of Marine Emission Control Strategies, Zero-Emission, and 

Advanced Technologies for Commercial Harbor Craft. 
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Response to Comment 92-1: South Coast AQMD staff appreciates your continued participation and 

support in the 2022 AQMP public process. 

Response to Comment 92-2: The South Coast AQMD looks forward to collaboration with SCE to ensure 

the success of regional zero emission infrastructure deployments in the region. 

Response to Comment 92-3: Please refer to the general response on Cost-Effectiveness Method and 

Threshold. We welcome further comment and input from SCE on this approach. 

Response to Comment 92-4: Staff corrected the definition of disadvantaged communities in Chapter 8 as 

outlined in SB 535. 

Response to Comment 92-5: Staff appreciates the continued dialogue and looks forward to working 

together in finalizing and implementing the 2022 AQMP.  

Comment 

92-4 Con’t 

Comment 

92-5 
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Response to Comment 93-1: South Coast AQMD staff appreciates your comments on the 2022 AQMP. 

Response to Comment 93-2: Staff acknowledges the considerable costs associated with Control Measure 

L-CMB-06 due to relatively low emissions in comparison to large equipment costs including potential 

stranded assets. Staff also acknowledges that many of the control measures rely on electrification which 

will lead to significant additional demand for electricity. 

Combustion of hydrogen-blended natural gas is considered in measure L-CMB-06 as near-zero emissions 

technology and staff understands the need for dispatchable electricity generation to supplement 

renewable energy. Staff is following research and testing the impacts on NOx formation from the use of 

hydrogen-blended natural gas and is encouraged to hear near-zero permit limits will be maintained. The 

LA 100 study conducted in March 2021 reflects the state of technology at that time. Staff will continue to 

explore zero emission technologies that could provide power during periods of high demand and 

emergency situations. As staff enters into rulemaking, the BARCT analysis will include a technology 

assessment that includes any advancement in technology since the development of the 2022 AQMP. The 

technology assessment will evaluate zero-emission technologies that are commercially available during 

the rule development process as well as emerging zero-emission technologies that can be implemented 

at a later date to ensure the maximum emission reductions can be achieved.    

Response to Comment 93-3: The emissions inventory for L-CMB-04 was determined using both reported 

emissions data and estimated emissions. There are over 11,000 diesel emergency ICEs in operation in the 

South Coast AQMD. Reported AER emissions data was used for the approximately 10% of diesel 

emergency ICEs with AER-reported emissions. For the remaining diesel emergency ICEs without reported 

emissions, staff calculated emissions using the emission factors in the South Coast AQMD permitting 

database, which are derived from information submitted with the permit application, and with an 

assumption of annual runtimes of 20 to 30 hours for each ICE. Calculations were based on year 2018 data, 

which is the base year used in this AQMP’s emissions inventory. The emissions inventory will be further 

refined in future rulemaking activities. 

L-CMB-04 is an important measure in the suite of control strategies in the 2022 AQMP. Staff acknowledged 

that emergency ICEs may have low annual usage. The cost effectiveness of requiring replacement of 

emergency ICEs that have low annual usage will be evaluated in future rulemaking activities.  

CARB has conducted a renewable diesel multimedia analysis (available at 

https://ww2.arb.ca.gov/resources/documents/biodiesel-and-renewable-diesel-multimedia-evaluations) 

and verified that renewable diesel has the same chemical composition as conventional diesel fuel and 

meets the same American Society for Test and Materials (ASTM) International standard specification 

(ASTM D975-12a). CARB also issued a statement that renewable diesel should be treated the same as 

conventional diesel for all purposes, and can be used with existing diesel ICE infrastructure. Future 

rulemaking activities will assess the viability of requiring the best available retrofit control technology, 

zero-emission technology, the use of renewable diesel in emergency diesel ICEs, including potentially, the 

feasibility of long-term storage. 

Response to Comment 93-4: Staff understands the cost concern for consumers. Staff encourages you to 

participate in the rulemaking process where BARCT analyses will be conducted, including a technology 

assessment and cost-effectiveness analysis when establishing the BARCT emission standard. Mitigation 

fees can provide manufacturers more time to develop and commercialize emerging technologies while 
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still providing a clear signal of the emission limit requirement. However, staff also understands that 

mitigation fees can be passed through to the consumer. During the rulemaking process, staff will evaluate 

a variety of different implementation approaches, and encourages LADWP to participate in the process. 

Response to Comment 93-5: Staff appreciates the follow-up information collected on the use of acetone 

as a possible alternative as posited in Response to Comment 59-21. The determination as to whether an 

exemption for denatured alcohol for cleaning high-voltage electrical equipment and water treatment 

equipment will be conducted through the rule development process for Rule 1171 - Solvent Cleaning 

Operations. Amendments to Rule 1171 will be conducted through a public process which will include a 

working group that includes all stakeholders. 

Response to Comment 93-6: Staff appreciates the additional information provided about cooling towers. 

As described in FUG-02, the initial phase of the technology assessment will be an evaluation of the need 

for additional controls and practices based on a review of technically feasible monitoring equipment, as 

well as an updated emissions inventory. Based on the findings of the initial assessment, a final technology 

and economic feasibility analysis will be conducted in conjunction with the rule development process 

which will address issues such as land availability and potential impacts to efficiency. 
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Response to Comment 94-1: South Coast AQMD staff appreciates your participation in the development 

of the 2022 AQMP. 

Response to Comment 94-2: In recognition of the magnitude of emission reductions needed to attain the 

standard, the 2022 AQMP seeks broad adoption of zero emission technology where feasible and low NOx 

technologies when zero emission technologies are not yet feasible. South Coast AQMD remains 

technology and fuel neutral and recognizes that low NOx combustion technologies are still needed in 

some cases where zero emission technology is not yet commercially available. The technology and fuel 

neutral policy is stated in Chapter 4: “Air quality regulatory agencies have traditionally set policies and 

requirements that are performance-based. Such standards do not prescribe specific technologies or fuel 

usage provided the required level of emission control is achieved. This is a policy that the South Coast 

AQMD intends to continue.” 

Response to Comment 94-3: The South Coast AQMD appreciates your comments on the challenges 

associated with grid capacity and reliability, and acknowledges the difficulty in assuring grid infrastructure 

will be ready in time for zero emission vehicle/equipment deployments. The uncertainties described are 

what the South Coast AQMD hopes to address through inclusion of MOB-15 in the AQMP. With 

implementation of MOB-15, the South Coast AQMD will collaborate with all associated agencies and 

stakeholders to assure zero emission infrastructure assessments fully address the expected demand, 

share information and data needed to expedite planning efforts, and support accelerated deployments of 

zero emission infrastructure in advance of the need, wherever feasible.      

Response to Comment 94-4: Please refer to the Response to Comments for the Draft Socioeconomic 

Report. 

Response to Comment 94-5: Please refer to the Response to Comments for the Draft Socioeconomic 

Report. 

Response to Comment 94-6: Please refer to the general response on Cost-Effectiveness Method and 

Threshold. Please also note that during the rulemaking to implement a given control measure all costs 

associated with the rule – including impacts on jobs, evaluation of stranded assets, etc., will be evaluated 

and considered as part of the socioeconomic report for the rule. The revised approach to cost-

effectiveness does not result in fewer compliance costs being considered, but instead compares these 

costs to the monetized benefits associated with the emissions being reduced. 

Response to Comment 94-7: Significant strides in improving the region’s air quality have been made 

through collaboration with many stakeholders, including BizFed. Staff looks forward to continuing to work 

collaboratively with BizFed to attain the 2015 8-hour ozone standard.  
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Response to Comment 95-1: South Coast AQMD staff appreciates your comments on the Revised Draft 

2022 AQMP. Please see the following responses to comments on individual control measures. 

Response to Comment 95-2: When staff conducted its evaluation of technologies as part of a proposed 

method of control to transition older and higher-emitting engines in the RECLAIM program to a command-

and-control regulatory structure, fuel cells were not considered at the time to be commercially available 

due to cost and required installation footprint for comparable engine replacements. It is anticipated that 

staff will be conducting future amendments to Rule 1110.2 – Emissions from Gaseous- and Liquid-Fueled 

Engines. During these future rulemaking efforts, near-zero and zero emission technologies, as with other 

commercially available technologies, will be assessed for potential engine replacement options. 

Response to Comment 95-3: South Coast AQMD staff appreciates the support for the use of fuel cells as 

alternative backup power sources, as well as for the information related to a hydrogen fuel cell power 

plant. As described in the control measure, a feasibility assessment will be conducted in conjunction with 

rule development and the analysis will include a review of fuel cells as a backup power source including 

analysis on costs, performance, and reliability. 

Response to Comment 95-4: South Coast AQMD staff will investigate potential ways and approaches to 

incorporate comparable incentives for fuel cell electric vehicles (FCEV) fueling needs in collaboration with 

CARB. 

Response to Comment 95-5: Although the pilot program is now closed, South Coast AQMD staff considers 

FCEVs as one of the viable zero emission technologies for heavy duty vehicles and will consider including 

them in future incentive programs. 

Response to Comment 95-6: The South Coast AQMD looks forward to ongoing collaboration with all 

stakeholders to ensure the success of zero emission infrastructure deployments, including hydrogen 

fueling stations. 

Response to Comment 95-7: Staff looks forward to collaborating with CHBC to implement the 2022 AQMP. 
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Response to Comment 96-1: South Coast AQMD staff appreciates your input on the proposed cost-

effectiveness thresholds. Staff will conduct more in-depth cost-effectiveness analyses during the 

rulemaking process with respect to emission standard cost-effectiveness versus the proposed cost-

effectiveness threshold. Stakeholders will be given ample opportunity to provide comments and 

suggestions at public meetings. 

Response to Comment 96-2: Please refer to the general response on Cost-Effectiveness Method and 

Threshold. Staff appreciates your suggestion to decrease the threshold by 50%. However, there is 

insufficient justification for this modification. Staff recommends using $325,000 per ton as the threshold 

to trigger a public meeting during rulemaking since it is consistent with CARB and U.S. EPA approaches. 

Regardless of the threshold, South Coast AQMD commits to pursue the most cost-effective approach to 

reduce emissions during rulemaking. Furthermore, South Coast AQMD will follow Health and Safety Code 

Section 40920.6 during BARCT rulemaking. 

Response to Comment 96-3: Staff encourages SoCalGas and other stakeholders to continue participation 

in future rulemakings and staff looks forward to this engagement.  
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Response to Comment 97-1: Thank you for your comments. Staff appreciates the participation of RadTech 

International in the development of the 2022 AQMP. 

Response to Comment 97-2: UV/EB/LED technologies already qualify for permit exemptions in Rule 219. 

Staff is currently amending Rule 219 to include further permit exemptions for facilities who add 

UV/EB/LED technology, or other drying or curing technologies, in Rule 219. Please see Responses to 

comments 67-1 through 67-6 for more details. 

Response to Comment 97-3: On August 22, 2022, U.S. EPA proposed a limited disapproval of Rule 1106 - 

Marine and Pleasure Craft Coatings and Rule 1107 - Coating of Metal Parts and Products due to the 

inclusion of ASTM Test Method D7767-11 (ASTM D7767). ASTM D7767  is not an U.S. EPA approved  

test method and therefore cannot be used to enforce a SIP-approved rule. U.S. EPA deemed that ASTM 

D7767 did not satisfy the requirements of section 110 and part D of the Clean Air Act and thus prevented 

full approval of the rules. If U.S. EPA issues a final SIP disapproval, the South Coast AQMD faces the 

possibility of sanctions by the federal government and other consequences under the federal CAA. Offset 

sanctions would be triggered 18 months after the effective date of a final disapproval, and the highway 

funding sanction would be triggered six months after the offset sanction is imposed. Staff proposes to 

simultaneously amend both rules to address the deficiency for the disapproval and incorporate U.S. EPA 

comments. The removal of this test method will not create any barriers or deter the use of UV/EB/LED 

products. For UV/EB/LED products such as Energy Curable Thin Film products, formulation data can be 

used to determine VOC content for the purposes of qualifying for the proposed exemption for coatings 

that have a VOC content of 50 g/L or less. Manufacturers can, and often do, rely on formulation data to 

calculate the VOC of UV/EB/LED products such as Energy Curable Thin Film products. Using formulation 

data to calculate the VOC content of products is an easier and cheaper approach for manufacturers to 

determine if their products will comply with rule limits. 

Response to Comment 97-4: The South Coast AQMD has a long history with this test method. The South 

Coast AQMD Laboratory staff met with ASTM D7767 developer (3M, Minneapolis, MN) as discussed 

during the May 2019 amendment for Rule 1106 and confirmed that this method is not applicable for 

compliance verification purposes. Nevertheless, staff had included a reference to this test method in Rule 

1106 based on a request to do so by the commenter. Staff further officially requested that EPA provide 

guidance regarding appropriate test methods for UV/EB/LED products. While EPA originally proposed to 

approve Rule 1106, they have subsequently proposed a limited disapproval of the rule as it has now been 

brought to their attention that ASTM D7767 is not a U.S. EPA-approved test method.  Staff discussed this 

issue with the U.S. EPA regarding the proposed disapproval and shares the U.S. EPA’s concerns about the 

enforceability of this test method. 

The removal of this test method will not create any barriers or deter the use of UV/EB/LED products. 

Manufacturers can, and often do, rely on the formulation data to calculate the VOC of their products. 

Regulatory agencies must rely on test methods to determine the VOC content of regulated products. Using 

formulation data to calculate the VOC content of products is an easier and less expensive approach for 

manufacturers to determine if their products will comply with rule limits. The South Coast AQMD 

developed a Test Method Guidance Document for Rule 1168 that states that formulation data is the 

appropriate tool for manufacturers to verify compliance for thin film UV/EB/LED curable products. Staff 

does not anticipate any adverse impact to the UV/EB/LED industry based on this proposed change to Rule 

1168. 
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Response to Comment 97-5: Staff appreciates the participation of RadTech International in the 

development of the 2022 AQMP. 
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Response to Comment 98-1: Thank you for participating in the development of the 2022 AQMP and for 

recognizing the critical role of the federal government in reducing emissions in our region. 

Response to Comment 98-2: Please refer to the general response on Cost-Effectiveness Method and 

Threshold. South Coast AQMD staff does not believe that the revised cost-effectiveness threshold impacts 

or changes the overall socioeconomic analysis for the AQMP; the costs associated with the underlying 

control measures were not developed with a particular cost-effectiveness threshold in mind. Instead 

these were developed according to the amount of emission reductions targeted for each measure. Staff 

appreciates your suggestion to decrease the threshold by 50%. However, there is insufficient justification 

for this modification. Staff recommends using $325,000 per ton as the threshold to trigger a public 

meeting during rulemaking since it is consistent with CARB and U.S. EPA approaches. Regardless of the 

threshold, South Coast AQMD commits to pursue the most cost-effective approach to reduce emissions 

during rulemaking. Furthermore, South Coast AQMD will follow Health and Safety Code Section 40920.6 

during BARCT rulemaking. 
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Response to Comment 99-1: Thank you for your continued engagement in the 2022 AQMP public process. 

Staff appreciates the recognition of the responses provided to your previous comments. 

Response to Comment 99-2: Please refer to the general response on Cost-Effectiveness Method and 

Threshold. 

Response to Comment 99-3: Please refer to the general response on Cost-Effectiveness Method and 

Threshold. 

Response to Comment 99-4: The 2022 AQMP includes technological feasibility and cost-effectiveness 

assessments for each control measure. A more rigorous assessment will be conducted during rule 

development process. Please see Response to Comment 71-3. 

Response to Comment 99-5: South Coast AQMD agrees that Rule 1109.1 represents one of the most 

comprehensive rules for refinery combustion equipment in the nation. South Coast AQMD has an 

obligation under state and federal law to continue to seek the most technologically feasible emission 

reductions, considering cost, to achieve state and federal air quality standards. BARCT is an evolving 

process and as technologies advance it is important that the emission standards reflect these advances. 

Similar to the process that was conducted during the development of Rule 1109.1, staff will conduct a 

BARCT analysis which includes a technology assessment, and cost- and incremental cost-effectiveness 

analysis when establishing new BARCT emission standards. The cost-effectiveness analysis during the 

rulemaking process is much more detailed than the AQMP and will include all technologies that are being 

considered for the proposed NOx standards. 

Next generation ULNBs are currently available and being considered by some petroleum refineries as 

potential NOx control options in their compliance plans for Rule 1109.1, which is an indication of the 

emergence of the next generation ULNB. Much like any new technology, improvements and 

advancements of next generation ULNBs occur over time. L-CMB-07 considers next generation ULNBs as 

one pathway to achieve further reductions for boilers and process heaters greater than or equal to 40 

MMBtu/hour, but it is not the sole means for further reduction. Since the adoption of Rule 1109.1, staff 

became aware of the Rondo Heat Battery technology which is a promising zero emission option for 

refinery boilers. Staff will consider all technologies to achieve further emission reductions at refineries 

beyond just upgrading burner technology. 

Please also see responses to comment letter 41, 43, 71, and 72. 

Response to Comment 99-6: Staff recognizes the potential concern for stranded assets if there were a 

requirement imposing a replacement technology for a source that still has not met its useful life. Rule 

development to implement control measures from the 2022 AQMP will consider stranded asset costs, if 

applicable, as part of the socioeconomic analysis when establishing future BARCT standards. The South 

Coast AQMD also recognizes the concern regarding grid reliability and other hurdles in supporting 

widespread transition to zero emission technologies. These concerns are the reason why the South Coast 

AQMD developed MOB-15. This control measure is a commitment to engage with stakeholders involved 

in every aspect of the transition to zero emission fueling with the goal of identifying potential shortfalls in 

technologies and/or energy availability while assisting in a collaborative effort to address these concerns. 

For discussion on electricity infrastructure and supply, please refer to the general response to Zero 

Emissions Infrastructure, Zero Emission Building Measures and Electricity Supply and Demand. Please see 
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Responses to Comments 5-1, 13-4, 18-1, 32-1, 43-4, 43-7, 58-1 through 3, 59-12, 59-18, 59-20, 68-7, and 

80-9. 

It is important to note that control measures L-CMB-03, L-CMB-04, and L-CMB-03 are not yet rules, but 

will undergo future rule development efforts. Regarding wildfire risks, control measure MCS-02 is 

designed to prevent wildfires. The environmental impacts of these control measures were analyzed in 

Chapter 4 of the Program EIR. In addition, impacts from wildfires were previously concluded in the Notice 

of Preparation/Initial Study (NOP/IS) as having less than significant impacts and no comments were 

received that disputed this conclusion. See Chapter 4, Section 4.8.12 of the Program EIR and Appendix A 

of the Program EIR (NOP/IS), Section XVIII for the wildfire analysis.  

This comment also suggests that the analysis of increased usage of emergency back-up engines associated 

with Public Safety Power Shutoff (PSPS) events needs to be included in the Program EIR. It is outside the 

scope of the Program EIR to evaluate the effects of increased usage of emergency back-up engines that 

are associated with PSPS events. The 2022 AQMP includes control measures to reduce emissions from 

emergency standby engines, and the Program EIR appropriately evaluates these control measures.  On 

October 1, 2021, the Governing Board adopted Rule 118.1 which was developed to allow critical service 

facilities operating emergency standby engines to exclude operating hours during a PSPS event and 

activities associated with a PSPS event from counting towards an annual operating limit of up to 200 hours. 

Rule 118.1 also contains notification and summary report requirements for facilities that elect to exclude 

engine operating hours due to a PSPS event. Since Rule 118.1 was comprised of specific actions to prevent 

or mitigate an emergency where a critical service facility could not operate an emergency standby engine 

during a PSPS event, the Governing Board determined that Rule 118.1 was statutorily exempt from CEQA 

pursuant to CEQA Guidelines Section 15269(c) – Emergency Projects. Because the environmental effects 

associated with implementing Rule 118.1 are separate and pre-date the development of the 2022 AQMP, 

the Program EIR does not contain an analysis of PSPS events.  

In addition, Control Measure L-CMB-04 – Emission Reductions From Emergency Standby Engines is 

included in the 2022 AQMP and is aimed at addressing the concerns raised in this comment 

letter.  Specifically, Control Measure L-CMB-04 seeks reductions of NOx emissions from emergency 

standby engines rated over 50 brake horsepower. The control measure also includes an education and 

outreach program to encourage the transition to zero-emission technologies. Regulatory strategies 

include replacing older, higher emitting engines with cleaner engines or with alternative technologies, 

requiring the use of lower emission fuels, and a future prohibition on the use of Internal Combustion 

Engines for emergency backup power. As alternative technologies mature and new technologies emerge, 

the South Coast AQMD plans on undertaking rulemaking to maximize emission reductions utilizing zero 

emission equipment where cost-effective and feasible, and low NOx emission equipment in all other 

applications.  Staff estimates that Control Measure L-CMB-04 would reduce NOx emissions by an 

estimated two tons per day.  Control Measures L-CMB-05 and L-CMB-06 are both aimed at reducing NOx 

emissions from large turbines and electricity generating facilities, which would improve air quality, 

including during extreme weather events.   

Staff acknowledges the potential emissions from the use of emergency diesel engines during PSPS or 

extreme heat events. Future rulemaking activities would further refine the emissions inventory based on 

best available information on methodology and emissions data 
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Response to Comment 99-7: Staff appreciates the dialogue and looks forward to further discussion with 

RFG regarding the 2022 AQMP.  



Comments and Responses to Comments on the 2022 AQMP 

537 

Comment Letter #100 

 

 

 

Comment 

100-1 

Comment 

100-2 



Draft Final 2022 AQMP 

538 

 
  

Comment 

100-2 Con’t 

Comment 

100-3 



Comments and Responses to Comments on the 2022 AQMP 

539 

 

 

 

Comment 

100-4 

Comment 

100-5 

Comment 

100-6 



Draft Final 2022 AQMP 

540 

  

Comment 

100-6 Con’t 

Comment 

100-7 



Comments and Responses to Comments on the 2022 AQMP 

541 

Response to Comment 100-1: South Coast AQMD staff appreciates your comments on the Revised Draft 

2022 AQMP and recognizes your concern with black box measures. However, a plan without the black box 

would not be approvable by U.S. EPA as South Coast AQMD would not be able to demonstrate the 

emission reductions needed to achieve the carrying capacity. Further, the overwhelming majority of the 

black box reductions are associated with emission sources subject to federal regulatory authority. South 

Coast AQMD has been and will continue working with CARB and U.S. EPA to develop a strategy to address 

federally regulated sources. 

Response to Comment 100-2: Under the Clean Air Act, South Coast AQMD is required to consider all 

feasible options to reach attainment. The 2022 AQMP calls for aggressive economy-wide transition to zero 

emission technologies where feasible and emissions reductions from all sources under South Coast 

AQMD's authority including stationary and mobile sources. South Coast AQMD will use every tool 

available to achieve emission reductions, and supporting state and local funding and incentive efforts.  

Community outreach programs are a critical component of the 2022 AQMP to ensure the equitable 

implementation of control measures. South Coast AQMD staff recognizes that environmental justice 

issues exist beyond the six currently designated AB 617 communities and will continue to work with 

vulnerable communities to prioritize incentive funding. 

Please refer to the Response to Comment 60-11 regarding concerns associated with the timeline to 

implement BARCT. 

Response to Comment 100-3: South Coast AQMD is currently developing Proposed Rule 2306 and 

Proposed Rule 2304 which are scheduled for public hearing in 2023. Rule concepts would seek to reduce 

emissions from these indirect sources, including through approaches that would facilitate the 

implementation of the cleanest available ocean-going vessels, on-road heavy duty trucks, cargo-handling 

equipment, locomotives, and harbor craft, and the necessary infrastructure to support zero emission 

technologies where feasible. These measures are specific facility actions that will result in real, 

quantifiable emission reductions or accelerate the penetration of zero emission equipment beyond 

existing regulation requirements. Staff is evaluating potential freight movement changes and associated 

emissions impacts from the proposed Barstow International Gateway (BIG) as part of the Proposed Rule 

2306 rulemaking process. Details on the projected amount of emissions expected from the new 

intermodal facilities within the South Coast Air Basin and the timeline for achieving emission reductions 

are being determined through the rulemaking processes for the proposed rules currently underway. 

Response to Comment 100-4: Impacts to incentive funding from economic downturns are a concern on 

how they might impact incentive funding programs relying upon GGRF. South Coast AQMD has several 

incentive programs that do not rely upon GGRF funding such as Carl Moyer which relies upon vehicle 

registration fees and consequently, is a relatively stable source of funding during economic downturns.  

As new incentive programs are established, to the extent possible, the economic volatility upon the 

programs will be considered to help ensure stability with incentive funding. Yearly volatility with incentive 

funding amounts also makes it difficult to implement the incentive programs and having mixed sources of 

incentive funding helps reduce the volatility in achieving emission reductions through incentive programs 

during economic downturns.  

Response to Comment 100-5: The 2022 AQMP proposes additional emissions reductions that are beyond 

and above any previous commitments proposed but not achieved in the 2016 AQMP. Table 1-2 of the 
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Revised Draft 2022 AQMP shows emission reductions achieved through adopted measures from the 2016 

AQMP. Several control measures in the 2016 AQMP were adopted into rules and most of the remaining 

measures were reintroduced in the 2022 AQMP, except for three control measures (BCM-01, BCM-04, 

and BCM-10) which were primarily particulate matter measures. The BCM-10 – Emission Reductions from 

Greenwaste Composting had corresponding VOC reductions. Staff will revisit the BCM measures during 

the development of future PM2.5 plans. 

Response to Comment 100-6: Staff appreciates the comments and support for zero emission measures 

for buildings. The South Coast AQMD mission is to improve air quality and public health with a focus on 

disadvantaged communities and to ensure that socioeconomic status or other factors will not pose 

obstacles for the equitable protection from air pollution. Incentives will continue to be a critical 

component in implementing the control strategies in the 2022 AQMP as they would not only promote 

more participation in zero emission buildings, but also provide an opportunity to improve some of the 

inequities. South Coast AQMD will continue to identify more funding sources for future building incentive 

programs and ensure that EJ/disadvantaged communities are able to access advanced technologies and 

benefit from the transition to zero emission technologies. Please refer to the general response to Impact 

of Zero Emission Technology on Inequity for further discussion on equity for disadvantaged communities. 

Please refer to the Response to Comment 60-13 which has been incorporated into the Response to 

Comments Volume I. 

Response to Comment 100-7: South Coast AQMD has been actively investing and partnering with Original 

Equipment Manufacturers (OEMs), research centers, and national laboratories to demonstrate the fuel 

cell vehicles and supporting infrastructure. Over the last decade, the fuel cell Technology Readiness Level 

(TRL) has improved, and this technology is progressing toward commercialization for heavy duty vehicles. 

We agree that it is critical to engage with environmental justice stakeholders regarding deployment of 

zero-emission technologies and will continue to do so as more and more ZE technologies are deployed.  

As more funding for the expansion of hydrogen infrastructure and hydrogen production and advancement 

of fuel cell technologies at the state and federal level become available (such as the recent Department 

of Energy (DOE) announcement for Hydrogen Hubs), the scale up production of hydrogen will move from 

reformation to zero and low carbon processes using renewable power and electrolysis. South Coast AQMD 

staff agrees that any potential NOx increases with certain hydrogen combustion technologies needs to be 

controlled. We are actively engaged in studies to evaluate impacts on NOx emissions from different 

hydrogen combustion processes. Lastly, specific South Coast AQMD rules and regulations, such as Rules 

1109.1 and 1110.2, will continue to limit the NOx emissions from combustion equipment that operate 

within the South Coast Air Basin.   
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Response to Comment 101-1: South Coast AQMD staff appreciates your active participation in air quality 

planning issues in the South Coast Air Basin for the past decades and thanks for your comments on the 

2022 AQMP. 

Response to Comment 101-2: Please see Response to Comment 94-2. 

Response to Comment 101-3: The South Coast AQMD has included MOB-15 into the 2022 AQMP as a 

means of addressing the concerns and challenges related to zero emission infrastructure. The state of 

California is committed to a historic shift to ZE fueling for transportation sources, and the South Coast 

AQMD aims to support this shift regionally through information sharing, policy measures, and funding 

support where appropriate. The uncertainties associated with this transition provide an opportunity for 

collaboration that South Coast AQMD hopes to foster through control measure MOB-15. 

Response to Comment 101-4: Please refer to the Response to Comments for the Draft Socioeconomic 

Report. 

Response to Comment 101-5: Please refer to the Response to Comments for the Draft Socioeconomic 

Report. 

Response to Comment 101-6: Please refer to the general response on Cost-Effectiveness Method and 

Threshold. 

Response to Comment 101-7: The emission reduction shortfall in the Draft 2022 State SIP Strategy was 

caused by a discrepancy in the emissions inventory used in the Draft State SIP Strategy and the  Draft 

2022 AQMP, and subsequently rectified in the adopted 2022 State SIP Strategy by harmonizing baseline 

emissions. The emissions reductions in CARB’s adopted 2022 State SIP Strategy are consistent with CARB’s 

strategy included in the Revised Draft 2022 AQMP. All emission reductions needed to achieve the 60 tons 

per day carrying capacity are identified. South Coast AQMD remains committed to the deployment of low 

NOx technologies in the absence of feasible zero emission solutions. 

Response to Comment 101-8: NOx disbenefit is evident in both modeling - Attachment 4 of Appendix V - 

and measurements, as seen during the early stage of COVID pandemic when NOx emissions were 

significantly lower than usual due to reduced human activities.1 The plots below show examples of 

isopleth plots for Glendora (GLEN), Azusa (AZUS) and Pasadena (PASA) and their corresponding line plots 

showing three emission control trajectories: (1) NOx-only reductions shown by the blue line which follows 

the blue arrow in the isopleth plot, (2) VOC-only reductions shown by the red line and red arrow, and (3) 

concurrent NOx and VOC reductions shown by the orange line and orange arrow. Note that the isopleths 

plots are updated using the Revised Draft 2022 AQMP emissions inventory and the modeling structure 

used for attainment demonstration.  

 

 

 

1 Interpreting recent trends in ozone and its precursors in the South Coast Air Basin, Jeremy Avise, California Air 

Resources Board. Presentation at the Mobile Source Committee Meeting, April 15, 2022. Available at: 

http://www.aqmd.gov/docs/default-source/Agendas/Mobile-Source/msc-agenda-041522.pdf 
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Figure 1: Isopleth plots (left), and corresponding line plots showing ozone concentration as a functions 

of emission reductions (right): NOx-only reductions shown by the blue line which follows the blue arrow 

in the isopleth plot, VOC-only reductions shown by the red line and red arrow, and concurrent NOx and 

VOC reductions shown by the orange line and orange arrow.  

Following the trajectory of NOx-only controls depicted by the blue arrow, initial NOx reductions lead to 

slight increases in ozone for all three stations. When NOx emissions are reduced sufficiently, the so-called 

“NOx disbenefit” phenomenon – lower NOx leading to higher ozone – disappears and eventually lower 

NOx leads to lower ozone and attainment. Following the trajectory of VOC-only controls depicted by the 
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red arrow, VOC reductions show immediate reductions in ozone. However, as shown in plots for Glendora 

and Azusa, it is not possible to attain the standard by reducing only VOC. Finally, following the trajectory 

of combined NOX and VOC controls depicted by the orange arrow, emission reductions lead to immediate 

ozone reductions due to the combination of both NOX and VOC controls, with VOC controls offsetting the 

NOx disbenefits in the early stages of NOx controls. While it is not possible to attain the standard by 

reducing only VOC, and for some stations like Glendora, ozone is insensitive to VOC changes in emissions 

near the attainment line (the 70.9 line for GLEN is almost flat), early actions to reduce VOC emissions will 

assist to alleviate the temporary NOx increases along the path to attainment.   

Response to Comment 101-9: Staff understands concerns regarding the timing of the proposed rule 

development and acknowledges that the petroleum refining industry is currently in the process of 

designing and installing equipment to meet the requirements of Rule 1109.1. As previously stated, staff 

does not believe there will be overlap between Rule 1109.1 implementation and L-CMB-07 because the 

facilities committed to achieving most of the emission reduction by 2027. As staff enters into rule 

development to implement L-CMB-07, a BARCT analysis will be conducted that will include a technology 

assessment and cost- and incremental cost-effectiveness analysis. During the rulemaking process, a 

detailed assessment of each class and category of equipment under Rule 1109.1 will be conducted to 

assess the potential for additional emission reductions. Staff will consider any stranded assets in the cost 

effectiveness assessment conducted during the rule development. 

Please also see responses to comment letter 41, 43, 71, 72, and 99-5. 

Response to Comment 101-10: The Revised Draft 2022 AQMP included an update in emission reductions 

due to L-CMB-07 from 0.77 tons per day in the Draft 2022 AQMP to 0.88 tons per day. The estimated 0.11 

tons per day increase of emissions reductions is due to the update of the 2037 baseline NOx emission 

between the Draft 2022 AQMP and the Revised Draft 2022 AQMP. As shown in the Revised Draft 2022 

AQMP redlined version of appendix IV, page IV-A-115, the 2037 baseline annual average NOx emissions 

for sources included in L-CMB-07 were changed from 3.82 tons per day to 4.42 tons per day. The update 

in the 2037 baseline emissions reflects the best available projection data for petroleum refinery emissions 

over the South Coast Air Basin and Rule 1109.1 implementation after the sunset of the RECLAIM program. 

Measure L-CMB-07 targets an additional 20% overall reduction in NOx by 2037 from petroleum refinery 

emissions, with proposed control technologies that include utilizing next generation ULNBs, advanced SCR 

design, as well as electrification when feasible. With the increase of 2037 baseline emissions, the 

estimated benefit by implementing L-CMB-07 is increased accordingly. 

Response to Comment 101-11: Staff appreciates your comments and looks forward to WSPA’s continued 

engagement through the 2022 AQMP public process. 
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Response to Comment 102-1: Thank you for your comment. Please see Final Program EIR Appendix C, 

Responses to Comment Letter #3.  
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Response to Comment 103-1: South Coast AQMD staff appreciates your comments on the Revised Draft 

2022 AQMP. The 2022 AQMP control strategy calls for aggressive NOx emission reductions via the 

deployment of zero emission technologies across all sectors where feasible, and the cleanest possible 

technologies where zero emission technology is not feasible. Achieving near-term emission reductions 

from low NOx technologies is critical to reduce exposure to harmful air pollution during the course of 

attainment due in 2037 and to meet standards with approaching deadlines (e.g., PM2.5 standards and the 

2008 ozone standard). South Coast AQMD staff is committed to aggressively pursuing emission reductions 

as soon as possible. 

Response to Comment 103-2: Please see Response to Comment 88-2. 

Response to Comment 103-3: Please refer to the general response on Cost-Effectiveness Method and 

Threshold. 

Response to Comment 103-4: See Response to Comment 88-4. 

Response to Comment 103-5: Staff recognizes your concern regarding black box measures. However, a 

plan without the black box would not be approvable by U.S. EPA as South Coast AQMD would not be able 

to demonstrate attainment due the due date. Further, the overwhelming majority of the black box 

reductions are associated with emission sources subject to federal regulatory authority. The commenter 

is correct that reliance on black box measures in earlier plans has not resulted in attainment. This has 

largely been due to a lack of action by the federal government to address heavy-duty mobile source 

emissions over a lack of actions by South Coast AQMD. However, unlike prior AQMPs, this AQMP and the 

State SIP Strategy provided approaches on how emissions reductions from the sectors subject to Federal 

authorities can be achieved. The federal measures included in the 2022 AQMP black box are described in 

detail in CARB’s 2022 State SIP Strategy.1 In addition, we continue our best effort to engage federal 

governments including the White House, Congress, Department of Energy, Department of Transportation, 

U.S. EPA and many other agencies to achieve all reductions associated with federal sources in the black 

box. Please see Response to Comment 60-3 for more information. 

Response to Comment 103-6: Staff appreciates the comments from Earthjustice and looks forward to 

further discussion regarding the 2022 AQMP.  

 

1 https://ww2.arb.ca.gov/sites/default/files/2022-08/2022_State_SIP_Strategy.pdf. 
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Response to Comment 104-1: South Coast AQMD staff acknowledges your comments on the health 

effects of air pollution exposure. The bulk of your comments pertain to your concerns regarding the 

establishment of NAAQS and the underlying scientific support for those standards. U.S. EPA is the sole 

agency responsible for interpreting the scientific consensus regarding health effects when setting the 

NAAQS.  
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The 2022 AQMP is not discretionary. The South Coast AQMD is required by federal law to develop a plan 

to attain the NAAQS. Failure to develop an approvable plan or submit a plan will result in U.S. EPA 

triggering economic sanctions for the region and the need for a Federal Implementation Plan. Responses 

to comments on the health effects analysis are provided in a separate document. Please refer to Response 

to Comment 81 in the Comments and Responses to Comments on Appendix I – Health Effects. 
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Response to Comment 105-1: Staff appreciates the comments on the residential and commercial 

combustion source control measures of the Draft 2022 AQMP. The South Coast AQMD is committed to 

developing and implementing zero emission rules for residential and commercial sources and addressing 

inequities such as for low-income households.  

Response to Comment 105-2: The South Coast AQMD is proposing control measures R-CMB-01, R-CMB-

02, R-CMB-03, R-CMB-03, C-CMB-01, C-CMB-02, and C-CMB-03 to implement zero emission residential 

and commercial appliances. The overarching strategy is to achieve emission reductions from zero emission 

technologies, but staff understands that lower NOx natural gas units might be necessary in some cases, 

for example, where a zero emission technology is deemed infeasible for an application, or a particular 

setting requires a non-zero emission backup. Staff has received comments from the public, including 

residents and manufacturers, expressing concerns regarding cost and product availability for 

implementing zero emission appliances. During the rulemaking process, staff will conduct a more in-depth 

analysis of feasibility, including a thorough study of cost, product availability, building stock, appliance 

profile, etc. Staff is committed to making the effort to develop these rule amendments through a rigorous 

public process for the Governing Board’s consideration. 

Response to Comment 105-3: The Draft 2022 AQMP calls for a rapid transition to zero emission 

technologies where feasible, and South Coast AQMD commits to working with manufacturers in 

determining how to accomplish a transition to zero emission technology for commercial buildings. For 

existing commercial buildings, heat pumps are the primary zero emission technology used in commercial 

applications. The building electrification movement and policies in California are sending a strong market 

signal, giving equipment manufacturers confidence regarding the demand for heat pumps for various 

building applications. Manufacturers are further expanding the technology profile to address special 

demands not only in the residential sector but also in the commercial sector. Nevertheless, the heat pump 

commercial market is not as mature as in the residential market. On this basis, the implementation for a 

zero NOx emission standard for space heating and cooling in commercial buildings would start later than 

that for residential buildings. Please refer to the 2022 AQMP policy brief on Residential and Commercial 

Building Appliances for further discussion. The South Coast AQMD has been meeting with CARB and other 

air districts to discuss the details of the South Coast AQMD’s plans, strategies, and timelines. Further 

refinement of the implementation schedule will be developed during the rule development process. 

Response to Comment 105-4: Thank you for your comment and recommendations. Please refer to 

Response to Comment 70-4 for staff’s response to the suggestions. 

Response to Comment 105-5: Thank you for expressing your support for our residential and commercial 

building measures. While staff prefers a zero emission standard for all appliances, there may be 

categories, unique applications, or other conditions where a zero emission appliance is infeasible or does 

not provide equivalent performance. For this reason, the control measures were written to consider low 

NOx technologies as an alternative. Further refinement and consideration of the appropriate emission 

standard will be determined through the rulemaking process. 

Response to Comment 105-6: Staff will conduct more in-depth analyses during rulemaking for both 

residential and commercial measures and will evaluate the potential of mitigation fees as an alternative 

compliance measure during the rule development process. Staff agrees that implementing zero emission 

requirements should be the priority, and the alternative approach with mitigation fees should not 

compromise the goal. If mitigation fees are incorporated, special consideration of how mitigation fees are 
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used would be addressed in the rulemaking. Rules 1111 and 1121 which regulate residential furnaces and 

water heaters, respectively, have used mitigation fees as an option to bridge the implementation of a 

technology forcing NOx limit. At final implementation of these two residential combustion rules, 

manufacturers were required to meet the NOx emission limits.. Staff expects future incentive programs 

to include elements that address inequities such as low-income and environmental justice communities. 

Response to Comment 105-7: Staff appreciates the continued dialogue and looks forward to working 

together in finalizing and implementing the 2022 AQMP. 
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Response to Comment 106-1: South Coast AQMD staff appreciates your comments on the proposed L-

CMB-07 control measure in the Revised Draft 2022 AQMP. 

Response to Comment 106-2: Staff maintains that next generation ULNBs are a feasible pathway to 

achieve further reductions for boilers and process heaters greater than or equal to 40 MMBtu/hour. 

Staff’s statement that next generation ULNB resolve the inherent limitations of installing or retrofitting 

“traditional” ULNB was in response to Marathon’s comment letter submitted on July 27, 2022. Staff 

wanted to clarify that most of the issues mentioned by Marathon Petroleum are related to “traditional” 

ULNBs and do not directly correlate to next generation ULNBs. Staff appreciates the time and effort that 

was invested in the technical analysis study document that was attached as part of the original comment 

letter (Comment 41) on July 27, 2022, but there is a distinction between “traditional” versus “next 

generation” ULNBs. For example, Figure 2-1 in the Attachment B document provided by Marathon clearly 

shows John Zink’s CoolStar burner which is considered a “traditional” ULNB and not the “next generation” 

ULNB offering. John Zink’s “next-generation” ULNB burner offering is the SOLEXTM combustion system 

which has a different design, configuration, and operation. Based on discussions with John Zink, SOLEXTM 

offers the following advantages over “traditional” ULNBs: 

• Compact flame 

• No potential of flame interaction 

• Single-digit ppm NOx emissions 

• Continuous adaptation to prevailing fuel compositions, changing burner heat load, air preheat 

temperature and firebox temperature to keep emissions with target range 

The SOLEX combustion system was designed and developed specifically to help solve the challenges of 

achieving single-digit NOx emissions when operating a fired process heater in refinery applications. Based 

on the technical documentation for John Zink’s the SOLEXTM burner technology demonstrate that it was 

developed to address the challenges described in Marathon Petroleum’s June 17, 2022, comment letter. 

However, the comment letter did not state reasons why the “next generation” ULNBs are not feasible. 

Staff acknowledges that implementing “traditional” ULNBs in a refinery process heater application can 

potentially encounter the challenges mentioned by Marathon Petroleum, which was acknowledged 
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during the BARCT assessment for Rule 1109.1. Furthermore, staff’s revision to L-CMB-07 also state that 

“During rule development staff will consider other rules associated with the transition of NOx RECLAIM 

facilities to a command-and control regulatory structure, include technical feasibility; cost-effectiveness 

and incremental cost-effectiveness; identify industry-specific affordability issues; and may consider 

alternative compliance mechanisms.”  

The American Petroleum Institute (API) standards are “living” documents that are continually revised 

based on improvements and advancements in technology. API typically holds sessions or meetings a 

couple times a year and participants are comprised of industrial attendees that include burner technology 

manufacturers and vendors who all contribute to editing and updating the guidelines in the document. 

South Coast AQMD has no authority or influence as to whether the guidelines in the document are 

updated. 

Response to Comment 106-3: Staff maintains that single stage SCR technology is technically feasible for 

refinery process heater applications; SCR technology is a mature technology used throughout the refining 

industry to control NOx emissions. During the development of Rule 1109.1, the third-party consultants 

acknowledged there may be space constraint challenges installing SCR technologies but did not conclude 

that it was infeasible. Technical feasibility, especially for “dual-stage” SCR systems, was a concern for 

certain units with space constraints. The following statement is included in the control measure to 

acknowledge this potential limitation, “however, a case-by-case evaluation will be needed to assess the 

feasibility due to the additional footprint requirements associated with a dual stage arrangement.” 

As stated in the previous response to comments (Comments 41-8) staff agrees that some SCR installations 

may require a larger footprint which can pose challenges for certain units resulting in higher associated 

cost; however, higher cost does not necessarily equate to infeasibility. During the development of Rule 

1109.1, staff considered all costs associated with SCR installations for refinery combustion equipment, 

including foundational support infrastructure and the necessary electrical infrastructure. Staff requested 

updated costs during the development of Rule 1109.1 to account for concerns with space constraints and 

other challenges to the existing established refinery property. Staff will use a similar approach for future 

rule development. As with the development of Rule 1109.1, to support advanced control technology, 

creative solutions and successful engineering design will need to be considered in achieving further 

emission reduction goals. 

Response to Comment 106-4: Please refer to the general response on Cost-Effectiveness Method and 

Threshold. 

Response to Comment 106-5: Staff appreciates your comments and welcomes continued dialogue. 
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Comments and Staff Responses 

Five Regional Public Hearings were held on October 12, 18, 19, and 20, 2022, where South Coast AQMD 

staff received verbal comments from the public on the Revised Draft 2022 AQMP. The regional hearing 

comments and staff responses to comments are included in this section. 
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TABLE 4 

2022 AQMP REGIONAL PUBLIC HEARINGS1 COMMENTS ON THE REVISED DRAFT 2022 AQMP 

Comment 
Number 

Commentor Name Representing 
Regional 

Hearing Date 
Regional Hearing 

#  

1 Jan Victor 
East Yard Communities for 
Environmental Justice 

10/12/2022 
#1 – Los Angeles 
County 

2 Fernando Gaytan Earthjustice 10/12/2022 
#1 – Los Angeles 
County 

3 Mark Abramowitz 
Community Environmental 
Services 

10/12/2022 
#1 – Los Angeles 
County 

4 Paola Self 10/12/2022 
#1 – Los Angeles 
County 

5 John Heinz Latham and Watkins 10/12/2022 
#1 – Los Angeles 
County 

6 Yassi Kavezade Sierra Club National 10/12/2022 
#1 – Los Angeles 
County 

7 Mosses Huerta Self 10/12/2022 
#1 – Los Angeles 
County 

8 Laura Rosenberger Self 10/12/2022 
#1 – Los Angeles 
County 

9 Mark Abramowitz 
Community Environmental 
Services 

10/12/2022 
#2 – San Bernardino 
County 

10 Robbie Gross Ontario Airport 10/12/2022 
#2 – San Bernardino 
County 

11 Mark Abramowitz 
Community Environmental 
Services 

10/18/2022 
#3 – Coachella 
Valley 

12 Mark Abramowitz 
Community Environmental 
Services 

10/19/2022 #4 – Orange County 

13 James Enstrom Scientific Integrity Institute 10/19/2022 #4 – Orange County 

14 Teresa Bui Pacific Environment 10/19/2022 #4 – Orange County 

15 Stan Young Self 10/20/2022 
#5 – Riverside 
County 

16 Mike McCarthy Radical Research LLC 10/20/2022 
#5 – Riverside 
County 

 

1 2022 AQMP Regional Public Hearings were recorded and public comments can be heard at the following links: 

• Meeting #1 – Los Angeles County: http://www.aqmd.gov/home/news-events/webcast/live-

webcast?ms=zvBPwQyTvDs. 

• Meeting #2 – San Bernardino County: http://www.aqmd.gov/home/news-events/webcast/live-

webcast?ms=D9W5wVEq7k4. 

• Meeting #3 – Coachella Valley: http://www.aqmd.gov/home/news-events/webcast/live-

webcast?ms=BfI0x01qgas. 

• Meeting #4 – Orange County: http://www.aqmd.gov/home/news-events/webcast/live-

webcast?ms=IyJFRHNYQKE. 

• Meeting #5 – Riverside County: http://www.aqmd.gov/home/news-events/webcast/live-

webcast?ms=xsoIrB45r4k. 

http://www.aqmd.gov/home/news-events/webcast/live-webcast?ms=zvBPwQyTvDs
http://www.aqmd.gov/home/news-events/webcast/live-webcast?ms=zvBPwQyTvDs
http://www.aqmd.gov/home/news-events/webcast/live-webcast?ms=D9W5wVEq7k4
http://www.aqmd.gov/home/news-events/webcast/live-webcast?ms=D9W5wVEq7k4
http://www.aqmd.gov/home/news-events/webcast/live-webcast?ms=BfI0x01qgas
http://www.aqmd.gov/home/news-events/webcast/live-webcast?ms=BfI0x01qgas
http://www.aqmd.gov/home/news-events/webcast/live-webcast?ms=IyJFRHNYQKE
http://www.aqmd.gov/home/news-events/webcast/live-webcast?ms=IyJFRHNYQKE
http://www.aqmd.gov/home/news-events/webcast/live-webcast?ms=xsoIrB45r4k
http://www.aqmd.gov/home/news-events/webcast/live-webcast?ms=xsoIrB45r4k
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Public Comment #1 

Jan Victor, East Yard Communities for Environmental Justice: 

I have lived in the Long Beach Carson area for 20 years. Is there a Spanish option for this presentation? I 

want to invite and challenge the AQMD and CARB to push for a clearer path to prevent emissions at the 

source. We need you all to take more risk to provide clean air and protect public health. There is no 

price that a polluting facility should pay that is worth the price of my health. We need to continue 

towards a zero-emission path so that we aren’t trading one emission source for another. We need 

AQMD to invest in technology that can be deployed to address the black box. I want to ensure that 

these presentations are available in all languages.  

Response to Public Comment 1: Thank you for your comments. Spanish presentation materials are 

available online. 1  Additionally, the Spanish recording of the Coachella Valley Regional Hearing is 

available. 2  Your concerns regarding the availability of Spanish translation and language justice are 

important, and we will strive to increase and improve our outreach efforts to non-English speakers. The 

2022 AQMP is the most aggressive plan to date, recognizing the substantial magnitude of emission 

reductions needed to meet the 2015 ozone standard. South Coast AQMD is committed to ensuring 

attainment of this standard as expeditiously as possible via an economy-wide transition to zero emissions 

technology wherever feasible. South Coast AQMD is committed to working with stakeholders and other 

state and federal agencies to promote the development of cleaner technologies and their commercial 

deployment to achieve the emission reductions needed to attain the 2015 ozone standard and protect 

public health. 

Public Comment #2 

Fernando Gaytan, Earthjustice: 

I noticed that this presentation is much shorter than previous presentations that I’ve seen. A more 

comprehensive presentation is needed that includes the public health cost effectiveness threshold. The 

AQMP places 43% of the emission reductions into the black box. EPA must do more, but even within the 

black box, South Coast is responsible for 10 TPD, and there is more that the agency can do to close that 

gap. We urge the District to identify a path for reducing emissions in their fraction of the black box. It is 

possible to do more with large commercial combustion sources, which are the largest share of emissions 

in the stationary and area source category. There are numerous zero emission strategies available for 

this sector. There is an unprecedented level of funding from state and federal governments and this is 

the time to act so that we do not miss this opportunity to reduce emissions. I appreciate the focus on 

public health with the cost effectiveness threshold, but it is not required, and any threshold can 

prematurely quell the development of strong measures. Thresholds could be used to prioritize future 

rules to pick options that are the most protective of public health. 

 

1 http://www.aqmd.gov/home/air-quality/clean-air-plans/air-quality-mgt-plan. 

2 https://www.youtube.com/watch?v=7Rx2sfPZv7Q. 

https://www.youtube.com/watch?v=7Rx2sfPZv7Q
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Response to Public Comment 2: Thank you for your comments. During the development of the 2022 

AQMP, numerous public meetings were hosted to solicit stakeholders’ participation and feedback. The 

Governing Board meeting on October 7th 2022 had a lengthy presentation and discussion on the cost 

effectiveness threshold and socioeconomic impact assessment and the Mobile Source Committee 

meeting on September 16, 2022 discussed the strategy on zero emissions technology in detail. Meeting 

materials and webcast recordings (if applicable) are available for public review and comment.  

South Coast AQMD has 3 tons per day of black box measures for stationary sources and 7 tons per day for 

mobile source incentive measures (MOB-05 and MOB-11). The reductions associated with incentive 

measures are conservative estimates based on current annual funding and there is high confidence that 

the reductions will be achieved. However, they are described as potential black box measures due to U.S. 

EPA’s enhanced scrutiny of SIP credit calculations for incentive programs. South Coast AQMD has 

demonstrated successful implementation of incentive programs for decades and has obtained SIP credit 

from the associated reductions. Staff will continue to engage U.S. EPA staff on acquiring SIP credits from 

incentive measures. The 3 tons per day reduction from stationary sources rely on advanced clean 

technologies which are not yet available. South Coast AQMD will continue working closely with 

researchers and industrial organizations to identify, develop and deploy zero emission technologies at 

scale to fulfill the commitment.  

Public Comment #3 

Mark Abramowitz, Community Environmental Services: 

1982 AQMP was the first AQMP that I participated in. Staff did a really good job with this AQMP, but 

there are a number of fatal flaws in the plan. I will spread these comments out over multiple hearings. I 

want to agree with Fernando’s comments. It is really good that staff came up with criteria for looking at 

cost, but staff used the social cost of pollution and weighed the scale on one end and put it on another. 

Staff took the investments it made looking at impacts in the community that aren’t health based and 

threw those out. These costs shouldn’t be ignored. Secondly, Congress had developed cost effectiveness 

guidelines in 1967, 1970, 1977, 1990. The District should recognize that it must meet air quality 

standards and it can prioritize, but it is not the purview of the Board to define what not to do unless the 

standards are being met. The District might want to take some of these guidelines and come up with 

something else to replace it with if you are not going to be imposing a control measure or stringency 

level. 

Response to Public Comment 3: Thank you for your participation in the regional public hearings and 

providing comments. Details on cost-effectiveness are included in the general response on Cost-

Effectiveness Method and Threshold. 

When U.S. EPA sets NAAQS, cost is expressly prohibited from consideration. However, the California 

Health & Safety Code requires the consideration of cost-effectiveness for control measures in the AQMP. 

Each control measure with quantified emission reductions needs to include an extensive cost-

effectiveness evaluation and all measures must be ranked by cost-effectiveness. The 2022 AQMP complies 

with these legal mandates by providing a ranking of control measures by cost effectiveness. In addition, 

the 2022 AQMP includes a cost effectiveness threshold to trigger an additional public process during a 

rulemaking. Please refer to the general response on Cost-Effectiveness Method and Threshold. 
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Public Comment #4 

Paola, a community member in Tonga Nation in Willowbrook or unincorporated Compton: 

I am also a member of East Yard Communities for Environmental Justice to support young people. I 

realized that your actions and role decide how much we can be polluted, but you fail to protect our 

polluted air. I call 1-800-CUT-SMOG often to call in black smoke from refineries, rotten egg smell, and 

the petroleum rubber-like smell coming from World Oil, and we are sick of it. It is common for children 

to have day-to-day health impacts. You must do more. You need a stronger plan to reduce emissions 

with tangible targets. This meeting is inaccessible to monolingual Spanish speakers and the youth that 

are in school. We need stronger emission reductions and clear measures. The port and rail ISR are a 

clear example of this. We need zero emissions and need to shift away from anything combustion related 

and demand more accountability from large commercial and industrial polluters. 

Response to Public Comment 4: Thank you for your participation in the regional public hearing and your 

testimony. The regional public hearing materials – announcement, agenda and presentation – are 

available in Spanish and a Spanish recording is also available. Refer to Response to Public Comment 1. 

South Coast AQMD is committed to pursuing all feasible measures to achieve emission reductions and the 

2022 AQMP calls for an economy-wide transition to zero emission technology where feasible and 

advanced low NOx technology for remaining sources. Please refer to the general response on Control 

Measures for Large Combustion Sources for more details. 

Public Comment #5 

John Heinz, Latham and Watkins speaking on behalf of the Regulatory Flexibility Group: 

I want to thank District staff for careful review of our July comment letter. We appreciate the District’s 

acknowledgement that rulemaking will evaluate technological feasibility and cost effectiveness. We 

recognize and appreciate the balance that staff is trying to achieve. We are concerned with the District’s 

fundamental shift in cost effectiveness in rulemaking. The health-based method would result in cost 

effectiveness values that are 6.5 times the cost as compared to the 2016 AQMP. This will undercut the 

effectiveness of health and safety code required rigor for technological feasibility, cost effectiveness and 

incremental cost effectiveness in future rule making. We strongly encourage the District to retain the 

control measure cost effectiveness to provide that rigor. We appreciate the District’s efforts towards 

CMB-07, but we believe that there isn’t an appropriately rigorous analysis of the feasibility and cost 

effectiveness of the control measure. 

Response to Public Comment 5: Please refer to Response to Comment 99-4 and the general response on 

Cost-Effectiveness Method and Threshold. Please refer to Response to Comment 99-5 regarding L-CMB-

07. 
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Public Comment #6 

Yassi Kavezade, Sierra Club National: 

This AQMP is written with the intention of delivering zero emissions, but it has fallen short, but we are 

hoping that the staff attempts to eliminate an arbitrary cost effectiveness cap that would limit certain 

options based on an element such as long term benefits to public health. Our public health and failure to 

attain clean air, and failure to attain NOx emission reductions especially on the indirect sources and 

mobile sources cannot wait. We need to do more to mandate the cleanest technology. Want more 

dialog regarding cost effectiveness. We should send out another alert that Spanish access would be 

available in the October 18th meeting. We need true emission reductions now as we can’t wait until 

2037. 

Response to Public Comment 6: Thank you for your comments. Please refer to the general response on 

Cost-Effectiveness Method and Threshold. Please refer to Response to Public Comment 1 regarding 

Spanish language accessibility.  

Public Comment #7 

Moses Huerta, a resident of Paramount: 

I appreciate the updates and all the hard work from staff. I would like to see more stringencies and 

enforcement in the plan. Data in Paramount is trending in the wrong direction despite all the efforts by 

AQMD in the city. We have a ways to go and the 2022 AQMP plan is another opportunity to go forward 

towards clean air and strengthen the push towards emission reductions at all levels. I would like more 

stringent language added to the AQMP to enhance enforcement and rulemaking. 

Response to Public Comment 7: Thank you for your comment. South Coast AQMD is committed to adopt 

and implement stringent rules and regulations to control air pollution sources in the South Coast Air Basin 

and Coachella Valley. Since the South Coast Air Basin is designated as an “extreme” nonattainment area 

for federal ozone standards, the Clean Air Act (CAA) requires South Coast AQMD rules and regulations to 

be, at a minimum, as stringent as those in other jurisdictions. The 2022 AQMP addresses all federal 

requirements for nonattainment areas, including the implementation of Reasonably Available Control 

Measures (RACM). Section 172(c)(1) of the CAA requires nonattainment areas to provide for 

implementation of all RACM as expeditiously as possible, including the adoption of Reasonably Available 

Control Technology (RACT). In analyzing RACM/RACT compliance, South Coast AQMD’s NOx and VOC rules 

are evaluated for current rule requirements compared to other agencies’ rules and federal guidance. This 

analysis is described in Appendix VI of the 2022 AQMP. Staff concluded that South Coast AQMD rules and 

regulations are at least as stringent as other agencies’ requirements and meet the federal RACT/RACM 

requirements. Staff also agrees with your concern regarding the need to strengthen emission reductions 

at all levels. South Coast AQMD is committed to pursuing all feasible measures to achieve emission 

reductions and the 2022 AQMP calls for an economy-wide transition to zero emission technology where 

feasible and advanced low NOx technology for remaining sources. 

Staff appreciates your concern regarding enforcement. South Coast AQMD conducts routine source 

testing and on-site inspections, which strengthen compliance verification. A new paragraph on Rule 

Effectiveness has been added in Appendix IV-A.  
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Public Comment #8 

Laura Rosenberger, self: 

I hope your standards are strict to address all the oil drilling going on these days. My daughter is having 

health issues because of air pollution. I hope you stay very strict on air toxics and methane coming from 

oil wells. 

Response to Public Comment 8: AQMPs focus on address criteria air pollutants (namely, ozone and 

particulate matter) as required by CAA. The 2022 AQMP specifically addresses attainment of the 2015 8-

hour ozone standard by the 2037 attainment deadline. In order to reduce ozone levels, the 2022 AQMP 

prioritizes NOx emission reductions, while recognizing that limited, strategic VOC reductions can reduce 

near-term ozone exposure during the course of attainment. Please refer to control measure FUG-01, 

which seeks VOC reductions from oil and gas production, petroleum refining, and other sources. 

The operations of oil and gas production facilities are subject to stringent requirements in South Coast 

AQMD Rule 1148.1 – Oil and Gas Production Wells. Various types of operations including well drilling, well 

completion, and well reworks are also subject to notification and reporting requirements pursuant to Rule 

1148.2 – Notification and Reporting Requirements for Oil and Gas Wells and Chemical Supplies. Certain 

information regarding these activities is made available to the public. Please visit the South Coast AQMD’s 

website for more information at: https://www.aqmd.gov/home/rules-compliance/compliance/1148-2.  

Staff is currently working with stakeholders in amending Rule 1148.2 to enhance public notification efforts 

and will be seeking to amend Rule 1148.1 to address the actions recommended by the AB 617 

communities. 

Public Comment #9 

Mark Abramowitz, Community Environmental Services: 

The District does have a high-quality staff and there is great innovation in this plan, but the plan falls 

short. I’m concerned about bad policy decisions. I want to focus on public participation, which is critical. 

I was surprised that comment responses were only addressed towards written comments. Public mainly 

gives verbal comments, which are ignored. Secondly, with respect to the health analysis, I’m concerned 

about the timing of the Advisory Council meeting, which was held on Yom Kippur, the most important 

solemn holiday for Jews around the world. This was not inclusive and forced people to make a choice 

whether to practice their religion or attend the meeting. This adds to the uproar of holding and not 

recording the Board retreat last time on a similar date. Including everyone is important. 

Response to Public Comment 9: Thank you for your participation and comments. Throughout the 

development of the AQMP, public comments and feedback on the AQMP were taken seriously. All 

comments, including verbal comments given at various meetings, have been reflected in the Plan to the 

extent possible. Verbal comments raised during the regional public hearings are included in the 2022 

AQMP Responses to Comments. In addition, the regional public hearings were professionally transcribed 

for Governing Board consideration during the final public hearing and adoption. Staff acknowledges the 

need to incorporate diversity, equity and inclusion in all facets of our work, including when scheduling 

public meetings. Future meetings will be coordinated carefully to accommodate all stakeholders and to 

avoid conflicts with cultural and religious events.  

https://www.aqmd.gov/home/rules-compliance/compliance/1148-2
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Public Comment #10 

Robbie Gross, on behalf of Ontario Airport: 

In the revised draft AQMP, EGM-02 indicates that the general conformity set-aside budget will be 

eliminated and rulemaking will be initiated to develop a process to accommodate projects using 

mechanisms other than the set-aside account. We recommend that AQMD reconsider this approach as 

the set-aside account is an important tool to facilitate that process. Appendix IV of the AQMP indicates 

that the set-aside budget is a useful tool to streamline the conformity evaluation process. The ability to 

demonstrate general conformity is a critical component for other facilities to have projects to support 

the economic health of the region. The set-aside budget establishes a clear and quantifiable means of 

achieving general conformity in the applicable year. The Draft 2022 AQMP proposes two other 

mechanisms for projects that need to demonstrate general conformity. Both of these mechanisms are 

based on emission offsets and both will likely inhibit projects due to timing delays. It would be prudent 

for AQMD to maintain an effective tool for potential use in the future such as the set-aside account that 

doesn’t create significant economic burdens for projects that may reduce emissions. CARB found that 

SJV’s Emission Reduction Credit system was found to have significant issues based on timing, calculation 

methods, and a lack of transparency that made calculations difficult to review. 

Response to Public Comment 10: South Coast AQMD acknowledges Ontario Airport’s concerns regarding 

EGM-02 Emission Reductions from Projects Subject to General Conformity Requirements. Due to the 

magnitude of emission reductions needed to achieve attainment of the 2015 8-hour ozone standard, no 

single source can be left uncontrolled and South Coast AQMD is under public scrutiny regarding the 

issuance of “free” emission credits from the general conformity set-aside account. Further, other air 

pollution agencies in the State utilize a fee-based approach to offset or mitigate the emissions subject to 

the general conformity requirements. Public participation and feedback will be solicited when South Coast 

AQMD’s rule for general conformity undergoes rulemaking and adoption. Please refer to Response to 

Comment 77-1. 

Public Comment #11 

Mark Abramowitz, Community Environmental Services: 

I want to make sure all the recordings, notes, and presentations go on the record. I want to talk about 

New Source Review (NSR) and implementation of the plan. The District has the technology to implement 

and meet standards. I first testified on NSR 40 years ago in front of the Governing Board. That NSR rule 

adopted then is stronger than the current one. The District has determined that it is too difficult for 

companies to find offsets. Rather than focus on the real beginnings of the CAA to ensure that new 

sources don’t get in the way of achieving AQ standards, the District has sort of given up. Clients with 

new technologies had to abandon them because of implementation of air quality standards and NSR 

requirements. This is a failure of the District to come up with ways to get that program to work. The 

District cites SB 288 as the reason why the District cannot do more. However, this is ridiculous because 

strengthening NSR should not make it weaker. Many suggestions have been made to make NSR 

stronger, and with a consensus, SB 288 will not have an adverse impact. 
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Response to Public Comment 11: Regulation XIII provides the framework for complying with federal New 

Source Review requirements in the Clean Air Act including requiring Best Available Control Technology, 

modeling, and offsets. Following adoption of federal New Source Review reforms in 2002, California 

adopted Senate Bill 288 (SB 288), the “Protect California Air Act of 2003” which prohibits backsliding of 

any aspect of New Source Review. Offsets are extremely scarce and any strengthening of requirements 

for offsets would only make offsets more scarce because of SB 288, thus hindering growth and potentially 

the voluntary upgrade of existing facilities. Offsets available through Regulation XIII ensure that critical 

services can be built and operated, including installation of emissions controls. These offsets will 

potentially be available if emission reduction credits are needed for relocations or equipment 

modernization in instances where offsets from emission decreases are insufficient or unavailable. Please 

refer to the general response on Control Measures for Large Combustion Sources for more about the 

strategy to pursue emission reductions from stationary sources. 

Public Comment #12 

Mark Abramowitz, Community Environmental Services: 

CARB’s public process did not integrate well with the AQMP process. CARB already adopted the State 

Strategy for the State Implementation Plan. How is that not premature to this process and our public 

process? AQMP does not provide parity on commitments or responsibilities on the part of government 

agencies. These agencies have land use planning requirements and authorities and I don’t understand 

why there aren’t other measures that affect these agencies. District staff has identified barriers, but 

these haven’t been addressed in legislative proposals with respect to BACT/LAER or burdens on staff in 

Section 40400 of the Health and Safety Code. Why doesn’t the District focus and try to eliminate these 

barriers in their legislative proposals? 

Response to Public Comment 12: Thank you for your comment. South Coast AQMD and CARB have been 

working closely on the emission reductions needed from the sources subject to CARB’s authority and have 

coordinated to ensure that the 2022 State SIP Strategy as presented to the CARB Board includes all the 

measures for State sources required to provide needed emission reductions. On September 22, 2022, 

CARB adopted the Strategy, including the measures to pursue and their implementation schedule. In 

January 2023, following adoption of the 2022 AQMP, CARB is scheduled to adopt the emission reduction 

commitment from mobile and select stationary sources that provides for attainment of the 2015 ozone 

standard in the South Coast Air Basin. Legislative proposals have multiple items with competing priorities 

and items may or may not be pursued depending on priority. Regardless, South Coast AQMD will continue 

work with other state and federal agencies and legislative branches to improve air quality in the region as 

well as opportunities in removing barriers and burdens in implementing BACT/LAER. Please refer to the 

general response on Control Measures for Large Combustion Sources. 

Public Comment #13 

James Enstrom, Scientific Integrity Institute: 

There are no premature deaths due to ozone or particulate matter in California based on a body of 

literature. Death rates in California are so low that there is no relationship. This must be corrected. I 

submitted this evidence to four plans and none of this evidence was included in any of these reports. I 
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want the opportunity to discuss this evidence with a trained epidemiologist. Death rates in the South 

Coast Air Basin are extremely low compared to other areas in the US. The entire plan should be based 

on personal exposure to air pollution, not ambient levels of pollutants. The levels of exposure for ozone 

and fine particulate matter are well below the NAAQS. The economic risk-benefits should be fairly 

assessed, and the process should be slowed down until I have a chance to talk and resolve this. 

Response to Public Comment 13: Thank you for your comment. Appendix I provides a summary of the 

latest epidemiological research regarding the health impacts of criteria air pollutants including ozone and 

particulate matter (PM), and U.S. EPA’s latest review on ozone and PM2.5 NAAQS. It is required by the 

California Health and Safety Code Section 40471(b) that the South Coast AQMD summarize the available 

scientific evidence and the related health impacts in conjunction with the preparation of AQMPs. However, 

U.S. EPA is the sole agency responsible for interpreting the scientific consensus when setting the NAAQS. 

The 2022 AQMP is not discretionary because South Coast AQMD is required by federal law to develop 

plans to attain the NAAQS. Failure to develop an approvable plan or submit a plan will trigger economic 

sanctions for the region and draconian measures via Federal Implementation Plan. 

Public Comment #14 

Teresa Bui, Pacific Environment: 

I appreciate all the work that staff has done on this plan. In addition to the federal responsibilities, the 

District also has authority to regulate ships. We recommend that the District set strong emission limits 

for commercial marine ports, work with CARB to set a zero emission standard by 2040, and in the 

interim, allow only Tier 3 vessels by 2025 to protect the port communities. We believe that these 

measures will reduce NOx emissions and save lives. Record funding is available for the ports to transition 

to zero emissions with $1.2 billion under the port and freight infrastructure program, 70% of which is 

designated to the San Pedro ports. At the federal level, there is $3 billion from US EPA to reduce port 

emissions. 

Response to Public Comment 14: Thank you for your comment. As a local air agency, South Coast AQMD 

lacks direct authority to regulate OGVs. However, South Coast AQMD is currently developing Proposed 

Rule 2304 – Marine Port Indirect Source Rule, to seek further emission reductions from mobile sources 

operating in and out of commercial marine ports. Rule concepts include approaches that would accelerate 

adoption of the cleanest available ocean-going vessels, heavy-duty trucks, cargo-handling equipment, 

locomotives, and harbor craft, and the necessary infrastructure to support zero emission technologies. 

Please also refer to Response to Comment 65-2. 

Public Comment #15 

Stan Young, self: 

I’ll present a claim of no air quality health effects in the South Coast Air Basin. I’ve studied a massive 

California dataset, from 2000-2012 including 8 air basins, 37,000 exposure days, 2 million electronic 

death certificates. There are no effects of PM or ozone on all cause respiratory or cardiovascular 

mortality. I looked specifically at the South Coast Air Basin and there were no effects there either. The 

committee should review my National Association of Scholars Shifting Sands Report, which covers all 
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aspects of air pollution and health effects. We prove that there are no health effects and we show how 

researchers got their flawed results; there are many flawed results in this area. You should get your own 

data based on years 2013-2021, make the dataset public, and hire a statistician to present the results. 

Response to Public Comment 15: Thank you for your comment. Per California Health and Safety Code 

Section 40471(b), South Coast AQMD is obligated to summarize the available scientific evidence and the 

related health impacts of PM air pollutants on health effects in conjunction with the preparation of the 

AQMP revisions. Please refer to Response to Public Comment 13. 

Public Comment #16 

Mike McCarthy, Radical Research LLC: 

This AQMP is a fundamentally disappointing plan to improve air quality. It is frustrating to see the AQMP 

hide the effects of emissions activity and fail to account for the actions of local land use planning 

agencies that are undermining regional air quality goals by growing emissions activity of the goods 

movement sector. An emissions inventory is made up of two parts: 1) the emissions rate and 2) the 

emissions activity. This AQMP is a whole bunch of controls, but it does not reduce emissions activity 

growth. The control measures focus exclusively on the technological options to reduce the emission 

rate, while the most cost-effective method is to reduce emissions activity growth. The goods movement 

sector is expected to grow at 3-6 times the rate of population. If growth rates were cut back to mirror 

those of population growth, we’d save 20 tons per day of NOx. This would also reduce greenhouse gas 

and diesel PM emissions which disproportionately affect environmental justice communities. It is a win-

win scenario and there is no discussion of it in the AQMP. While staff noted that South Coast AQMD 

does not have land use authority, there is nothing preventing South Coast AQMD from mentioning it to 

local land use agencies and coordinating with them to reduce emissions activity growth. Please ask our 

local land use planning agencies to do their part. 

Response to Public Comment 16: Thank you for your comment. Please refer to Response to Comments 

89-2 through 89-4. 
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Preface 

A total of six (6) comment letters have been received on the Appendix I – Health Effects of the Draft 2022 

AQMP. These six comment letters were received through August 15, 2022. 

This document consists of one covering staff responses to specific comments. Comments are in black and 

staff responses are in italic red.  

TABLE 1 

COMMENT LETTERS 

Comment 
Number 

Commentor Name Representing 
Date  

Received 
Time  

Received 

81 James Enstrom Scientific Integrity Institute 6/7/2022 15:16 

82 Natalie Hernandez Climate Resolve 8/10/2022 12:47 

83 Jo Kay Ghosh Heluna Health 8/11/2022 19:05 

84 Xiangmei (Mei) Wu Office of Environmental and Health 
Hazard Assessment 

8/12/2022 8:44 

85 Gregory Osterman Jet Propulsion Laboratory, NASA 8/13/2022 14:44 

86 Bonnie Holmes-Gen California Air Resources Board 8/15/2022 17:54 

 

Staff has also summarized and responded to verbal comments at the two meetings held to discuss 

Appendix I on August 10, 2022 and more briefly on October 5, 2022. The presentations1 and minutes2 of 

these meetings can be downloaded from the South Coast AQMD website. 

 

  

 

1 South Coast AQMD Advisory Council website: https://www.aqmd.gov/nav/about/groups-committees/aqmp-

advisory-group/advisory-council---aqmp. 

2 August 10, 2022 meeting minutes: http://www.aqmd.gov/docs/default-source/Agendas/advisory-

council/advisory-council-minutes-08102022.pdf?sfvrsn=8; October 5, 2022 meeting minutes to be available soon. 

https://www.aqmd.gov/nav/about/groups-committees/aqmp-advisory-group/advisory-council---aqmp
https://www.aqmd.gov/nav/about/groups-committees/aqmp-advisory-group/advisory-council---aqmp
http://www.aqmd.gov/docs/default-source/Agendas/advisory-council/advisory-council-minutes-08102022.pdf?sfvrsn=8
http://www.aqmd.gov/docs/default-source/Agendas/advisory-council/advisory-council-minutes-08102022.pdf?sfvrsn=8
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Thank you for your comment. We have referenced the content of your comment and the cited research in 

the Introduction of Appendix 1. Discussion on reinterpretation of data should be directed to the governing 

agency (i.e., EPA, CARB) that handles the specific concern. South Coast AQMD is responsible for reporting 

the current research and implementing control measures for limits set by the governing agency.  

Comment Letter #82 

From: Natalie Hernandez <hernandez.nataliemarie@gmail.com>  

Sent: Wednesday, August 10, 2022 12:47 AM 

To: Sang-Mi Lee <slee@aqmd.gov> 

Cc: AQMPTeam <AQMPTeam@aqmd.gov>; Sarah Rees <SRees@aqmd.gov>; Ian MacMillan 

<imacmillan@aqmd.gov> 

Subject: Re: South Coast AQMD Advisory Council Meeting 

Hello Sang-Mi Lee,  

Here are my written comments.  

• The health analysis is very thorough.  
• I appreciate the detailed studies on impacts to children in schools and those in low-

income areas. My mom for a long time taught at an elementary school in West Long 
Beach near polluting sites, and I saw the impact bad air days had on her and her students.  

• As representative of a climate change organization, Climate Resolve, I am curious why air 
pollution during extreme heat days over 95 degrees was not referenced in the analysis? In 
the short-term, it could be included in the last "Recent Research and Upcoming 
Topics".  Here are two related articles on the topic: When Heat Waves Meet Air Pollution, 
Death Risks Rise Substantially and Dual Impacts of Extreme Heat, Ozone 
Disproportionately Hurt Poorer Areas. In the long-term, I hope the topic would be 
included more throughout the report.  

• Continue to keep Wildfire and COVID-19 as recent research and upcoming topics as well.   

Thank you,  

 

Natalie M. Hernandez 

LinkedIn: www.linkedin.com/in/nataliemhernandez 

Thank you for your comments and suggestions. Per your suggestion we have included the papers you 

mentioned as well as others in a section on extreme heat and its interaction with air pollution and impacts 

on human health. You will find this included in the Emerging Research Section. We have also expanded the 

sections on wildfires and COVID-19.  

 

Comment Letter #83 

From: Jo Kay Ghosh <jghosh@helunahealth.org> 

Date: August 11, 2022 at 7:05:07 PM PDT 

mailto:hernandez.nataliemarie@gmail.com
mailto:slee@aqmd.gov
mailto:AQMPTeam@aqmd.gov
mailto:SRees@aqmd.gov
mailto:imacmillan@aqmd.gov
https://www.scientificamerican.com/article/when-heat-waves-meet-air-pollution-death-risks-rise-substantially1/#:~:text=Researchers%20at%20the%20University%20of,heat%20and%20high%20air%20pollution.
https://www.scientificamerican.com/article/when-heat-waves-meet-air-pollution-death-risks-rise-substantially1/#:~:text=Researchers%20at%20the%20University%20of,heat%20and%20high%20air%20pollution.
https://ucsdnews.ucsd.edu/pressrelease/dual-impacts-of-extreme-heat-ozone-disproportionately-hurt-poorer-areas
https://ucsdnews.ucsd.edu/pressrelease/dual-impacts-of-extreme-heat-ozone-disproportionately-hurt-poorer-areas
http://www.linkedin.com/in/nataliemhernandez
mailto:jghosh@helunahealth.org
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To: Sang-Mi Lee <slee@aqmd.gov> 

Subject: Comments on AQMP Appendix I Health Effects 

  

Dear Sang-Mi, 

Please find my comment letter attached. If you have any questions, please feel free to reach out to me. 

Thanks, 

Jo Kay 

Jo Kay Ghosh, PhD, MPH (she/her) 

Director of Research and Evaluation 

Heluna Health  

Office: 562.222.7771 

Mobile: 626-622-5506 

Email: jghosh@helunahealth.org 

Website: www.helunahealth.org  

13300 Crossroads Parkway North, Suite 450 

City of Industry, CA 91746 

 

 

August 11, 2022 

Submitted via email  

Dr. Sang-Mi Lee  
Planning and Rules Manager  
South Coast Air Quality Management District  
slee@aqmd.gov  

RE: Comments on the draft 2022 AQMP Appendix I: health effects  

Dear Dr. Lee:  

Thank you for the opportunity to submit comments on the draft 2022 AQMP Appendix I and for the 

Advisory Council discussion on August 10.  

Overall, the 2022 AQMP draft Appendix I (Health Effects) appropriately summarizes the state of the 

science on the health effects of criteria air pollutants, and highlights the results of numerous studies 

that have been reviewed in the ISAs and some other key review papers. The summary is well-organized 

mailto:slee@aqmd.gov
mailto:jghosh@helunahealth.org
http://www.helunahealth.org/
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and provides an appropriate level of detail for the reader to understand the studies being described. The 

comments provided here are intended to help improve the overall clarity of the document. Based on the 

discussion at the August 10 Advisory Council meeting, I look forward to seeing the results of the health 

benefits analysis from the Socioeconomic Report, which help to illustrate the potential health impacts of 

reducing these pollutants in the South Coast region.  

As a general comment, although the introduction describes an effort to highlight studies conducted in 

southern California (or California in general), it was not clear that this was the approach taken for the 

appendix. Although studies from other places may be generalizable to the population in the South Coast 

AQMD, it is helpful and compelling to see studies conducted within the local region. These data help to 

reinforce that criteria air pollutants are impacting the health of residents in the South Coast. Certainly, 

there have been many epidemiological studies conducted in the greater Los Angeles region or in 

California, or even toxicology studies utilizing air samples from southern California. It would be helpful 

to clarify whether study location was indeed one of the factors considered when selecting which 

epidemiological studies to highlight in this appendix.  

Thank you for your detailed comments for Appendix I. We really appreciate the time you put in responding. 

In regard to your general comment about focusing on California specific studies. We have tried to highlight 

the California specific studies in the relevant sections, but many other studies are included in the appendix 

as well to highlight the health endpoints in question.  

Below are some detailed comments on specific sections of the draft appendix –  

Ozone 

- Given the length of the appendix, it would be helpful to add text to the beginning of each pollutant 

section to reiterate the attainment status for that pollutant.  

At the beginning of each criteria pollutant section, we have included a table indicating attainment 

status. 

- Page I-6 - Regarding EPA’s downgrade of short-term ozone and cardiovascular effects from “likely” 

in the 2013 ISA to “suggestive” in the 2020 ISA warrants some explanation, especially since the 

recent studies provided on pages I-26-27 all provide additional evidence supporting such a 

relationship.  

We have added an explanation with the supporting evidence in this section.  

Although the Appendix includes some text about the new evidence indicating inconsistent results 

(page I-42), the studies that you summarized in that previous section does not reflect such 

“inconsistency”.  

We have added the studies that reflect the inconsistency.  

- Page I-8 – In this paragraph, you cite studies that use 3-hour exposures to 70ppb or 100ppb, 

among other concentrations. These types of exposures do, in fact, occur routinely in the summer 

season in the South Coast Air Basin. Although it is true that lower ambient concentrations are more 

common, this paragraph should acknowledge the context of South Coast’s ozone levels. 

Additionally, please check the FEV1 decrement cited for the Arjomandi 2018 study.  

There is a sentence at the end of this paragraph that acknowledges that these exposures are common 

in the South Coast Air Basin. We have fixed the FEV1 decrement cited for Arjomandi et al. (2018). 
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- Page I-9 to I-10 - In this section’s description of the results of experimental studies, the Appendix 

describes that the data do not show asthmatics to be a sensitive group. However, it should be noted 

that there are limitations to these types of human exposure studies. For example, even though 

some studies enroll patients with previously diagnosed asthma, people with poorly controlled 

asthma would unlikely be eligible for such studies. Additionally, these human exposure studies 

typically only enroll adults rather than children.  

This point has been added in.  

- Table I-3 – The table identifies pre-existing asthma as a factor that increases susceptibility to 

ozone-related health effects. If this wasn’t found in experimental studies, was this identified in 

observational studies (e.g. of asthma exacerbation)? If this is the case, then the evidence supporting 

the identification of this susceptible population is worth discussing.  

The evidence for this is included in the Appendix. The studies are discussed now in more detail.  

- In general, it would be easier to interpret the OR/CI’s cited in the document if you provided the 

exposure unit that was used (e.g. for each 10ppb increase in ozone exposure averaged over 8 

hours…)  

While we agree that this would help in interpreting the OR/CI’s, we have included the information as 

is cited in the EPA ISA’s. A constraint here is the time required to do so.  

Particulate Matter 

- Page I-44 – two of the bullets are indented and it does not seem like they should be (they are not 

sub-bullets of the previous bullet point). Also, the Supplement to the 2019 ISA was published in May 

2022, so you should update the citation.  

This has been corrected.  

- Table I-4 – where are the causality determinations for cancer and mortality? These need to be 

added to the table.  

These have been added.  

- Table I-5 – the units in this table are incorrect (they should be ug/m3). Also, please use the 

appropriate number of significant digits based on the NAAQS (e.g. 12.0 vs 12).  

This has been corrected.  

- Exposure units – similar to the ozone section, it would be easier to interpret the associations cited 

if you provided the exposure unit that was used in the study.  

Same comment as above.  

- Page I-62 – there are some extra numbers in some of the sentences here.  

These have been deleted.  

- Cardiovascular Mortality with short-term PM exposure – I find it a little awkward that the 

cardiovascular mortality section is presented separately from the “Mortality” section. Could these 

sections be combined, or perhaps the earlier section can refer to the latter section for related 

information?  
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We have combined Cardiovascular Mortality in the Mortality section.  

- UFP – it might be worth mentioning that there is no nation-wide network of monitors for UFPs, so 

studies rely on short-term or other special monitoring campaigns.  

This has been mentioned. 

Sulfur Dioxide 

- In the last paragraph, it would be helpful to describe the relationship between SO2 and sulfates. 

We have included a paragraph to describe this relationship.   

TACs  

- I think the first sentence providing the definition of a TAC may be confusing. I recommend revising 

to state: “Toxic air contaminants are a group of pollutants defined in the California Health and 

Safety Code (section 39655) as ‘air pollutant[s] which may cause or contribute to an increase in 

mortality or an increase in serious illness, or which may pose a present or potential hazard to human 

health.’”  

We have revised to your suggested sentence.  

VOCs  

- Page I-137, 1st paragraph –it would be helpful to add that specific VOCs that are air toxics are also 

subject to air toxics regulations.  

This has been included.  

- Page I-137, 3rd paragraph – For the MATES V data, please specify whether the percentages cited in 

this paragraph are derived from the measurement or the modeling results. 

We have clarified this.  

 - Page I-138, 2nd paragraph – while the statement that the MATES V data showed that the levels for 

individual pollutants were below the chronic RELs is correct, there was an exploratory analysis 

conducted as part of MATES V that calculated the chronic HI based on measurement data. That 

analysis showed that when the health effects of multiple pollutants acting on the same target organ 

systems are accounted for simultaneously, the hazard index is above one, indicating that the levels 

of air toxics in those locations could cause health effects. The results of that analysis should be cited 

here.  

We have cited the results of this analysis.  

- Page I-138, 2nd paragraph – The data comparing the reductions in air toxics cancer risk in EJ 

communities and non-EJ communities are based on the SB535 definition of a “disadvantaged 

community”. This definition should be specified, as there is no standard definition of what 

constitutes an environmental justice community. The 52% reduction in air toxics cancer risk in non-

EJ communities – is this figure based on revised MATES V modeling results? The MATES V final 

report cites this number as 53%.  

We have specified the definition based on SB535 and defined the basis for the percentage reduction. 

We have adjusted the percentage amount.  
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- Page I-138, 2nd paragraph – the discussion about AB 617 communities should be in a separate 

paragraph. The work conducted through AB 617, including the local monitoring programs 

implemented in the designated communities, are generally not part of the MATES program. 

Therefore, I recommend deleting the sentence that begins “MATES V study included local-scale 

studies…”. Instead, the discussion about AB 617 in this section should simply mention that the 

District has been implementing this law through community planning efforts as well as through 

BARCT and incentive program implementation.  

We have made these changes and reorganized the information presented.  

Conclusions  

- Figure I-12 – fix the formatting issue for the 2015 box.  

Recent Research and Upcoming Topics 

While I agree that wildfire health impacts and potential impacts of air pollution exposures on 

COVID-19 outcomes are important and topical issues to address through research, the purpose 

of this section of the Appendix is not clear. Specifically, it is not clear why these particular 

studies were chosen to be highlighted when there are far more studies on these topics than the 

ones cited here. In particular, the Meo 2021 study has some serious methodological 

shortcomings and lack of clarity on their pollution exposure estimation methods. As a general 

comment, in the rush to publish studies related to COVID-19 outcomes, many studies utilized 

ecologic study designs or exposure models that do not reflect spatial variations in PM2.5 air 

pollution across regions. If you are to highlight studies of air pollution effects on COVID-19 

outcomes, I would strongly recommend describing some limitations of those studies.  

Here is one possible study to consider citing regarding air pollution and COVID-19 outcomes:  

- English et al. 2022 Environ Adv. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9316717/  

We have rewritten this section including more studies and indicating the limitations of the ones mentioned.  

Here are some suggested studies to consider citing regarding wildfire air pollution health 

effects:  

- Jones et al 2020 J Am Heart Assoc. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7428528/  

- Stowell et al 2019 Environ Int https://pubmed.ncbi.nlm.nih.gov/31520956/  

- Heaney et al 2022 Geohealth https://pubmed.ncbi.nlm.nih.gov/35795228/  

- This review paper from 2018 can provide some additional (albeit somewhat older) references: 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6697173/  

We have included the references suggested here.  

I thank the AQMD staff for considering my comments and recommendations to improve the 

Appendix I, and I look forward to reviewing a future draft of this report.  

Sincerely,  

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6697173/
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Jo Kay Ghosh  

Director of Research and Evaluation  

Heluna Health  

jghosh@helunahealth.org 

 

Comment Letter #84 

Comments on SCAQMD 2022 draft AQMP_Appendix 1 

Major comments: 

1. As mentioned in the Introduction, this is “a report on the health impacts of particulate matter 
in the South Coast Air Basin (SCAB)”. The purpose of this document is to provide “a brief summary of the 
conclusions of scientific reviews conducted by U.S. EPA and other scientific agencies, with some 
additional information from more recently published studies”. One would expect this Appendix to focus 
on studies within SCAB, especially including publications from recent years (e.g., the 2019 USEPA PM 
Integrated Science Assessment (ISA) included literature up to the end of 2017 or before 2018, and the 
2020 Ozone ISA included literature before April 2018). However, very few recent publications were 
included, especially in the ozone and PM sections. The individual studies that are mentioned are mostly 
older studies before the latest ISAs were released and didn’t necessarily focus on Southern California.  
 
I suggest the authors put more weight on studies conducted in Southern California or other areas with 

similar ranges of air pollution levels, climate patterns, and population demographics. Local climate, e.g., 

temperature, relative humidity, and geography, may also interact with health impacts of air pollution, 

especially ozone. Demographic characteristics, such as racial/ethnicity and socioeconomic status, should 

also be considered. 

Furthermore, recent literature suggests that dose-response relationships changed over time (Bi et al. 

2020 https://www.sciencedirect.com/science/article/abs/pii/S0013935120308628; Chen et al. 2021 

https://www.thelancet.com/pdfs/journals/lanplh/PIIS2542-5196(21)00168-6.pdf), as air pollution, 

population demographic distributions, health service/technology all change over time, studies 

conducted more recently are more relevant. 

There are many new articles on health effects of criteria air pollutants that have been published since 

2018. Here are some papers most relevant to Southern California identified from a brief search of 

Scopus: 

Thank you for your comment and for providing us with a list of references. Almost all have been included. 

The section that they are included in is indicated below. As for focusing on California specific studies, we 

have tried to include them in the section that is most appropriate. Other area studies are nonetheless 

included to highlight the health end point of concern.  

1)  Hao, H., Eckel, S.P., Hosseini, A., Van Vliet, E.D.S., Dzubur, E., Dunton, G., Chang, S.Y., Craig, K., 

Rocchio, R., Bastain, T., Gilliland, F., Okelo, S., Ross, M.K., Sarrafzadeh, M., Bui, A.A.T., Habre, R. 

Daily Associations of Air Pollution and Pediatric Asthma Risk Using the Biomedical REAI-Time Health 

https://www.sciencedirect.com/science/article/abs/pii/S0013935120308628
https://www.thelancet.com/pdfs/journals/lanplh/PIIS2542-5196(21)00168-6.pdf
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85126483038%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859068362325%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=wYyr%2B0VBSnUgk4a%2FCcgEQKDE%2BFuPU3HhGqoHsOPR%2BsI%3D&reserved=0
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Evaluation (BREATHE) Kit (2022) International Journal of Environmental Research and Public 

Health, 19 (6), art. no. 3578, . Sidell, M.A., Chen, Z.,  

Included in respiratory effects for short-term ozone, PM2.5, and NO exposure. 

2)  Ademu, L.O., Gao, J., Thompson, O.P., Ademu, L.A. 

Impact of Short-Term Air Pollution on Respiratory Infections: A Time-Series Analysis of COVID-19 

Cases in California during the 2020 Wildfire Season (2022) International Journal of Environmental 

Research and Public Health, 19 (9), art. no.  

Included in COVID-19 section. 

3)  Huang, B.Z., Chow, T., Eckel, S.P., Martinez, M.P., Lurmann, F., Thomas, D.C., Gilliland, F.D., Xiang, A.H. 

Ambient air pollution and COVID-19 incidence during four 2020–2021 case surges (2022) 

Environmental Research, 208, art. no. 112758, . Cited 1 time. 

Included in COVID-19 section. 

4)  Sun, Y., Li, X., Benmarhnia, T., Chen, J.-C., Avila, C., Sacks, D.A., Chiu, V., Slezak, J., Molitor, J., Getahun, 

D., Wu, J. Exposure to air pollutant mixture and gestational diabetes mellitus in Southern California: 

Results from electronic health record data of a large pregnancy cohort (2022) Environment 

International, 158, art. no. 106888, . Cited 3 times. 

Included in reproductive and developmental effects for long-term PM2.5 exposure  

5)  Petkus, A.J., Resnick, S.M., Wang, X., Beavers, D.P., Espeland, M.A., Gatz, M., Gruenewald, T., 

Millstein, J., Chui, H.C., Kaufman, J.D., Manson, J.E., Wellenius, G.A., Whitsel, E.A., Widaman, K., 

Younan, D., Chen, J.-C. 

Ambient air pollution exposure and increasing depressive symptoms in older women: The 

mediating role of the prefrontal cortex and insula 

(2022) Science of the Total Environment, 823, art. no. 153642, . Cited 2 times 

Included in nervous system effects for long-term PM2.5 and NO exposure. 

6)  Younan, D., Wang, X., Millstein, J., Petkus, A.J., Beavers, D.P., Espeland, M.A., Chui, H.C., Resnick, 

S.M., Gatz, M., Kaufman, J.D., Wellenius, G.A., Whitsel, E.A., Manson, J.E., Rapp, S.R., Chen, J.-C. 

Air quality improvement and cognitive decline in community-dwelling older women in the United 

States: A longitudinal cohort study 

(2022) PLoS Medicine, 19 (2), art. no. e1003893, .  

Included in nervous system effects for long-term PM2.5 exposure. 

7)  Ailshire, J., Walsemann, K.M. 

Education Differences in the Adverse Impact of PM2.5 on Incident Cognitive Impairment Among U.S. 

Older Adults 

(2021) Journal of Alzheimer's disease : JAD, 79 (2), pp. 615-625. Cited 4 times. 

Included in nervous system effects for long-term PM2.5 exposure. 

8)  Chen, C., Hayden, K.M., Kaufman, J.D., Espeland, M.A., Whitsel, E.A., Serre, M.L., Vizuete, W., 

Orchard, T.S., Wang, X., Chui, H.C., DAlton, M.E., Chen, J.-C., Kahe, K. 

Adherence to a MIND-Like Dietary Pattern, Long-Term Exposure to Fine Particulate Matter Air 

Pollution, and MRI-Based Measures of Brain Volume: The Women’s Health Initiative Memory Study-

https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85126483038%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859068362325%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=wYyr%2B0VBSnUgk4a%2FCcgEQKDE%2BFuPU3HhGqoHsOPR%2BsI%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85130006531%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859068362325%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=Fouamn9cP5l2Zu%2BiVzD60YkCmJnC1qhNqIQR2smQVg8%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85130006531%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859068362325%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=Fouamn9cP5l2Zu%2BiVzD60YkCmJnC1qhNqIQR2smQVg8%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85123074064%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859068362325%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=n63t46ikiMJnejE6sv75UhQyzwmdemDlF0SjMlhjosE%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85115402023%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859068362325%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=4xMY7DaQbx%2B%2F7osuDkIPTQECVMs%2BoDjIwDGrSstNtEc%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85115402023%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859068362325%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=4xMY7DaQbx%2B%2F7osuDkIPTQECVMs%2BoDjIwDGrSstNtEc%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85124252408%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859068362325%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=Nf9fB5iXXMsnaY9frHMTWk0xV94nLfOOG19HzqLEpL8%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85124252408%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859068362325%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=Nf9fB5iXXMsnaY9frHMTWk0xV94nLfOOG19HzqLEpL8%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85124061378%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859068362325%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=styJS6z3l3gD6TW0KE1CcUevrMa6c21%2BAAgLYT69jOg%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85124061378%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859068362325%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=styJS6z3l3gD6TW0KE1CcUevrMa6c21%2BAAgLYT69jOg%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85100445345%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859069143419%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=PUd%2FXJ2ZBiASjSptKVsv2BAjsq764In4F68zg47AKQI%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85100445345%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859069143419%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=PUd%2FXJ2ZBiASjSptKVsv2BAjsq764In4F68zg47AKQI%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85124299243%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859068362325%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=3yczmKOTLjGKvQIuBrc6xldmWX7lWRG9Hdfc1SPDzHI%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85124299243%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859068362325%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=3yczmKOTLjGKvQIuBrc6xldmWX7lWRG9Hdfc1SPDzHI%3D&reserved=0
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MRI 

(2021) Environmental Health Perspectives, 129 (12), art. no. 127008, . Cited 2 times 

Included in nervous system effects for long-term PM2.5 exposure. 

9)  Ilango, S.D., Gonzalez, K., Gallo, L., Allison, M.A., Cai, J., Isasi, C.R., Hosgood, D.H., Vasquez, P.M., 

Zeng, D., Mortamais, M., Gonzalez, H., Benmarhnia, T. 

Long-Term Exposure to Ambient Air Pollution and Cognitive Function among Hispanic/Latino Adults in 

San Diego, California 

(2021) Journal of Alzheimer's Disease, 79 (4), pp. 1489-1496. Cited 2 times 

Included in nervous system effects for long-term PM2.5 and ozone exposure. 

10)  Petkus, A.J., Younan, D., Wang, X., Beavers, D.P., Espeland, M.A., Gatz, M., Gruenewald, T., 

Kaufman, J.D., Chui, H.C., Millstein, J., Rapp, S.R., Manson, J.E., Resnick, S.M., Wellenius, G.A., 

Whitsel, E.A., Widaman, K., Chen, J.-C., Zammit, A. 

Associations between Air Pollution Exposure and Empirically Derived Profiles of Cognitive 

Performance in Older Women 

(2021) Journal of Alzheimer's Disease, 84 (4), pp. 1691-1707. 

Included in nervous system effects for long-term PM2.5 and NO exposure.  

11)  Ouidir, M., Seyve, E., Rivière, E., Bernard, J., Cheminat, M., Cortinovis, J., Ducroz, F., Dugay, F., Hulin, 

A., Kloog, I., Laborie, A., Launay, L., Malherbe, L., Robic, P.-Y., Schwartz, J., Siroux, V., Virga, J., Zaros, 

C., Charles, M.-A., Slama, R., Lepeule, J. 

Maternal ambient exposure to atmospheric pollutants during pregnancy and offspring term birth 

weight in the nationwide ELFE cohort 

(2021) International Journal of Environmental Research and Public Health, 18 (11), art. no. 5806, .  

Included in reproductive effects for long-term PM2.5 exposure. 

12)  Mann, J.K., Lutzker, L., Holm, S.M., Margolis, H.G., Neophytou, A.M., Eisen, E.A., Costello, S., Tyner, 

T., Holland, N., Tindula, G., Prunicki, M., Nadeau, K., Noth, E.M., Lurmann, F., Hammond, S.K., 

Balmes, J.R. 

Traffic-related air pollution is associated with glucose dysregulation, blood pressure, and oxidative 

stress in children 

(2021) Environmental Research, 195, art. no. 110870, . Cited 9 times. 

Included in metabolic effects for short- and long-term PM2.5 exposure and VOC exposure.  

13)  Toledo-Corral, C.M., Alderete, T.L., Herting, M.M., Habre, R., Peterson, A.K., Lurmann, F., Goran, 

M.I., Weigensberg, M.J., Gilliland, F.D. 

Ambient air pollutants are associated with morning serum cortisol in overweight and obese Latino 

youth in Los Angeles 

(2021) Environmental Health: A Global Access Science Source, 20 (1), art. no. 39, . Cited 1 time. 

Included in nervous system effects for short-term Ozone and NO exposure.  

14)  Burnor, E., Cserbik, D., Cotter, D.L., Palmer, C.E., Ahmadi, H., Eckel, S.P., Berhane, K., McConnell, R., 

Chen, J.-C., Schwartz, J., Jackson, R., Herting, M.M. 

Association of Outdoor Ambient Fine Particulate Matter with Intracellular White Matter 

https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85124299243%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859068362325%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=3yczmKOTLjGKvQIuBrc6xldmWX7lWRG9Hdfc1SPDzHI%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85124299243%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859068362325%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=3yczmKOTLjGKvQIuBrc6xldmWX7lWRG9Hdfc1SPDzHI%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85101254640%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859069143419%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=%2FI8qeHp33KtIPEJMH6n7ywTdzKDezSL%2F2RcrUEHeACQ%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85101254640%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859069143419%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=%2FI8qeHp33KtIPEJMH6n7ywTdzKDezSL%2F2RcrUEHeACQ%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85121330480%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859068518525%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=NlrXMyN0BeQXcv6%2FnkFVz440sb%2BK4STm7WI7amwaOHg%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85121330480%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859068518525%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=NlrXMyN0BeQXcv6%2FnkFVz440sb%2BK4STm7WI7amwaOHg%3D&reserved=0
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https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85104085791%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859068362325%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=npEkp8rytmfSbbmwaNVlubUvSuPX7AaNmKuXCQobxpI%3D&reserved=0
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Microstructural Properties among Children 

(2021) JAMA Network Open, 4 (12), art. no. e2138300, . Cited 3 times. 

Included in nervous system effects for long-term PM2.5 exposure. 

15)  Davis, E., Malig, B., Broadwin, R., Ebisu, K., Basu, R., Gold, E.B., Qi, L., Derby, C.A., Park, S.K., Wu, 

X.M. Association between coarse particulate matter and inflammatory and hemostatic markers in a 

cohort of midlife women (2020) Environmental Health: A Global Access Science Source, 19 (1), art. 

no. 111, . Cited 1 time. 

Included in cardiovascular effects for long-term PM10-2.5 exposure.  

16)  Su, P.-F., Sie, F.-C., Yang, C.-T., Mau, Y.-L., Kuo, S., Ou, H.-T. 

Association of ambient air pollution with cardiovascular disease risks in people with type 2 

diabetes: a Bayesian spatial survival analysis 

(2020) Environmental Health: A Global Access Science Source, 19 (1), art. no. 110, . Cited 1 time. 

Included in cardiovascular effects for long-term PM2.5 and SO2 exposure. 

17)  Tavallali, P., Gharibi, H., Singhal, M., Schweizer, D., Cisneros, R. 

A multi-pollutant model: a method suitable for studying complex relationships in environmental 

epidemiology 

(2020) Air Quality, Atmosphere and Health, 13 (6), pp. 645-657. Cited 4 times. 

Not directly related to the topics in this appendix. 

18)  Pope, C.A., III, Coleman, N., Pond, Z.A., Burnett, R.T. 

Fine particulate air pollution and human mortality: 25+ years of cohort studies 

(2020) Environmental Research, 183, art. no. 108924, . Cited 112 times. 

Included in cancer effects for long-term PM2.5 exposure. 

19)  Chau, K., Franklin, M., Gauderman, W.J. 

Satellite-derived PM2.5 composition and its differential effect on children's lung function 

(2020) Remote Sensing, 12 (6), art. no. 1028, . Cited 10 times. 

Included in respiratory effects in healthy populations (lung function) for short-term PM2.5, SO2, and 

NO2 exposure. 

20)  Starling, A.P., Moore, B.F., Thomas, D.S.K., Peel, J.L., Zhang, W., Adgate, J.L., Magzamen, S., 

Martenies, S.E., Allshouse, W.B., Dabelea, D. Prenatal exposure to traffic and ambient air pollution 

and infant weight and adiposity: The Healthy Start study (2020) Environmental Research, 182, art. 

no. 109130, . Cited 19 times. 

  
Referenced in reproductive and developmental health effects for long-term PM2.5 exposure. 

21)  Wyatt, L.H., Peterson, G.C.L., Wade, T.J., Neas, L.M., Rappold, A.G. 

The contribution of improved air quality to reduced cardiovascular mortality: Declines in 

socioeconomic differences over time 

(2020) Environment International, 136, art. no. 105430, . Cited 3 times. 

Not directly related to this Appendix. 
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https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85121247237%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859068362325%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=tYW5DOYmaL6G1ZeZeqLhlGHrlJr1F0wkNsJ6vxnGo1o%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85095117304%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859069143419%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=RvLUQIXsPC%2B0DfuTtL3eI3YstdxbKqPe04iWGHM3HYc%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85095117304%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859069143419%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=RvLUQIXsPC%2B0DfuTtL3eI3YstdxbKqPe04iWGHM3HYc%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85095115247%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859069143419%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=lOwC4h%2BLlbiuST3ScqREPTo1BHlI4hRsQbvGIP%2BO494%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85095115247%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859069143419%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=lOwC4h%2BLlbiuST3ScqREPTo1BHlI4hRsQbvGIP%2BO494%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85084295235%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859069143419%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=lkZBw81G8CUxeC%2Fxq5db1QgN%2BxS71GTUoj16kSEDM%2BM%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85084295235%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859069143419%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=lkZBw81G8CUxeC%2Fxq5db1QgN%2BxS71GTUoj16kSEDM%2BM%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85076249659%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859069143419%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=PkZEBLzJM%2FuixrQCCED9RsnBRcsXmMChwkDhbU6gIo4%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85076249659%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859069143419%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=PkZEBLzJM%2FuixrQCCED9RsnBRcsXmMChwkDhbU6gIo4%3D&reserved=0
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https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85077742672%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859069143419%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=6OrMjiMm16xSeTcY8El7oxqiqDkPU32%2BLwB8lz0CUbc%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85077742672%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859069143419%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=6OrMjiMm16xSeTcY8El7oxqiqDkPU32%2BLwB8lz0CUbc%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85076963145%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859069143419%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=JHWIkNCzuIwxAnlXAcV%2FaNpZeR2ITMEQZfFc0DdZBDs%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85076963145%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859069143419%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=JHWIkNCzuIwxAnlXAcV%2FaNpZeR2ITMEQZfFc0DdZBDs%3D&reserved=0
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22)  Petkus, A.J., Younan, D., Widaman, K., Gatz, M., Manson, J.E., Wang, X., Serre, M., Vizuete, W., Chui, 

H., Espeland, M.A., Resnick, S., Chen, J.-C. 

Exposure to fine particulate matter and temporal dynamics of episodic memory and depressive 

symptoms in older women 

(2020) Environment International, 135, art. no. 105196, . Cited 17 times. 

Referenced in nervous system effects for long-term PM2.5 exposure.  

23)  Younan, D., Petkus, A.J., Widaman, K.F., Wang, X., Casanova, R., Espeland, M.A., Gatz, M., 

Henderson, V.W., Manson, J.E., Rapp, S.R., Sachs, B.C., Serre, M.L., Gaussoin, S.A., Barnard, R., 

Saldana, S., Vizuete, W., Beavers, D.P., Salinas, J.A., Chui, H.C., Resnick, S.M., Shumaker, S.A., Chen, 

J.-C. Particulate matter and episodic memory decline mediated by early neuroanatomic biomarkers 

of Alzheimer's disease (2020) Brain, 143 (1), pp. 289-302. 

Referenced in nervous system effects for long-term PM2.5 exposure. 
 

24)  Ebisu, K., Malig, B., Hasheminassab, S., Sioutas, C. 

Age-specific seasonal associations between acute exposure to PM2.5 sources and cardiorespiratory 

hospital admissions in California 

(2019) Atmospheric Environment, 218, art. no. 117029, . Cited 7 times. 

Referenced in cardiovascular effects for short-term PM2.5 exposure. 

25)  Jo, H., Eckel, S.P., Chen, J.-C., Cockburn, M., Martinez, M.P., Chow, T., Lurmann, F.W., Funk, W.E., 

Xiang, A.H., McConnell, R. 

Gestational diabetes mellitus, prenatal air pollution exposure, and autism spectrum disorder 

(2019) Environment International, 133, art. no. 105110, . Cited 16 times. 

Included in reproductive effects for long-term ozone exposure.  

26)  Jo, H., Eckel, S.P., Wang, X., Chen, J.-C., Cockburn, M., Martinez, M.P., Chow, T., Molshatzki, N., 

Lurmann, F.W., Funk, W.E., Xiang, A.H., McConnell, R. 

Sex-specific associations of autism spectrum disorder with residential air pollution exposure in a 

large Southern California pregnancy cohort 

(2019) Environmental Pollution, 254, art. no. 113010, . Cited 24 times. 

Already included. 

27)  Jo, H., Eckel, S.P., Chen, J.-C., Cockburn, M., Martinez, M.P., Chow, T., Lurmann, F., Funk, W.E., 

McConnell, R., Xiang, A.H. 

Associations of gestational diabetes mellitus with residential air pollution exposure in a large 

Southern California pregnancy cohort 

(2019) Environment International, 130, art. no. 104933, . Cited 30 times. 

Included in reproductive effects for long term ozone exposure.  

28)  Schwarz, L., Bruckner, T., Ilango, S.D., Sheridan, P., Basu, R., Benmarhnia, T. 

A quantile regression approach to examine fine particles, term low birth weight, and racial/ethnic 

disparities 

(2019) Environmental Epidemiology, 3 (4), art. no. e060, . Cited 8 times. 

Included in reproductive effects for long-term PM2.5 exposure. 
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29)  Hajat, A., Diezroux, A.V., Castro-Diehl, C., Cosselman, K., Golden, S.H., Hazlehurst, M.F., Szpiro, A., 

Vedal, S., Kaufman, J.D. 

The association between long-term air pollution and urinary catecholamines: Evidence from the 

multi-ethnic study of atherosclerosis 

(2019) Environmental Health Perspectives, 127 (5), art. no. 057007, . Cited 16 times. 

   Included in nervous system effects for long-term PM2.5 exposure.  

30)  Enders, C., Pearson, D., Harley, K., Ebisu, K. 

Exposure to coarse particulate matter during gestation and term low birthweight in California: 

Variation in exposure and risk across region and socioeconomic subgroup 

(2019) Science of the Total Environment, 653, pp. 1435-1444. Cited 13 times. 

Included in reproductive effects for long-term PM10 exposure. 

31)  Huang, H., Woodruff, T.J., Baer, R.J., Bangia, K., August, L.M., Jellife-Palowski, L.L., Padula, A.M., 

Sirota, M. 

Investigation of association between environmental and socioeconomic factors and preterm birth in 

California 

(2018) Environment International, 121, pp. 1066-1078. Cited 17 times. 

Not directly related to information referenced in this Appendix. 

32)  Ebisu, K., Malig, B., Hasheminassab, S., Sioutas, C., Basu, R. 

Cause-specific stillbirth and exposure to chemical constituents and sources of fine particulate matter 

(2018) Environmental Research, 160, pp. 358-364. Cited 26 times. 

Included in reproductive effects for long-term PM2.5 exposure. 

33)  Toledo-Corral, C.M., Alderete, T.L., Habre, R., Berhane, K., Lurmann, F.W., Weigensberg, M.J., Goran, 

M.I., Gilliland, F.D. 

Effects of air pollution exposure on glucose metabolism in Los Angeles minority children 

(2018) Pediatric Obesity, 13 (1), pp. 54-62. Cited 54 times. 

Included in metabolic effects for short-term PM2.5 and NO2 exposure. 

These are recent review articles published since 2018: 

1) Yu, X., Rahman, M.M., Wang, Z., Carter, S.A., Schwartz, J., Chen, Z., Eckel, S.P., Hackman, D., Chen, J.-
C., Xiang, A.H., McConnell, R. Evidence of susceptibility to autism risks associated with early life 
ambient air pollution: A systematic review (2022) Environmental Research, 208 

Included in reproductive effects for long-term Ozone exposure. 

 
2) Gong, C., Wang, J., Bai, Z., Rich, D.Q., Zhang, Y. Maternal exposure to ambient PM2.5 and term birth 

weight: A systematic review and meta-analysis of effect estimates (2022) Science of the Total 
Environment, 807 

Included in reproductive effects for long-term PM2.5 exposure. 
 

3) Xie, G., Sun, L., Yang, W., Wang, R., Shang, L., Yang, L., Qi, C., Xin, J., Yue, J., Chung, M.C. Maternal 
exposure to PM2.5 was linked to elevated risk of stillbirth (2021) Chemosphere, 283 
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https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85008255631%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859069300065%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=4uwSeFfGiEeo7uYDFsC9XYTbxc1gxFSi0xfbC4b7GD8%3D&reserved=0
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Included in reproductive effects for long-term PM2.5 exposure. 

4) Bevan, G.H., Al-Kindi, S.G., Brook, R., Rajagopalan, S. Ambient Air Pollution and Atherosclerosis: 
Recent Updates (2021) Current Atherosclerosis Reports, 23 (10) 
Included in cardiovascular effects for long-term PM2.5 exposure.  
 

5) Lee, Y.-G., Lee, P.-H., Choi, S.-M., An, M.-H., Jang, A.-S. Effects of air pollutants on airway diseases 
(2021) International Journal of Environmental Research and Public Health, 18 (18) 

This is article discussed more of the mechanism of action of the pollutants than the health effect. It is 
not directly relevant to this Appendix.  

6) Chun, H., Leung, C., Wen, S.W., McDonald, J., Shin, H.H. 
Maternal exposure to air pollution and risk of autism in children: A systematic review and meta-
analysis. (2020) Environmental Pollution, 256 
Included in reproductive and developmental effects for long-term PM2.5 and NO exposure.  
 

7) Gruzieva, O., Xu, C.-J., Yousefi, P., Relton, C., Merid, S.K., Breton, C.V., Gao, L., Volk, H.E., Feinberg, J.I., 
Ladd-Acosta, C., Bakulski, K., Auffray, C., Lemonnier, N., Plusquin, M., Ghantous, A., Herceg, Z., Nawrot, 
T.S., Pizzi, C., Richiardi, L., Rusconi, F., Vineis, P., Kogevinas, M., Felix, J.F., Duijts, L., Den Dekker, H.T., 
Jaddoe, V.W.V., Ruiz, J.L., Bustamante, M., Antó, J.M., Sunyer, J., Vrijheid, M., Gutzkow, K.B., 
Grazuleviciene, R., Hernandez-Ferrer, C., Annesi-Maesano, I., Lepeule, J., Bousquet, J., Bergström, A., 
Kull, I., Söderhäll, C., Kere, J., Gehring, U., Brunekreef, B., Just, A.C., Wright, R.J., Peng, C., Gold, D.R., 
Kloog, I., Demeo, D.L., Pershagen, G., Koppelman, G.H., London, S.J., Baccarelli, A.A., Melén, E. 
Prenatal particulate air pollution and DNA methylation in newborns: An epigenome-wide meta-
analysis. (2019) Environmental Health Perspectives, 127 (5) 
Included in reproductive and developmental effects for long-term PM2.5 exposure. 

8) Ritz, B., Hoffmann, B., Peters, A. The effects of fine dust, ozone, and nitrogen dioxide on health 
(2019) Deutsches Arzteblatt International, 116 (51-52), pp. 881-886. 
This review article has been included in the PM summary section.  
 

9) Papadogeorgou, G., Kioumourtzoglou, M.-A., Braun, D., Zanobetti, A. Low Levels of Air Pollution and 
Health: Effect Estimates, Methodological Challenges, and Future Directions (2019) Current 
environmental health reports, 6 (3), pp. 105-115. 
This review article has been included in the PM summary section.  
 

10) Liu, Q., Gu, X., Deng, F., Mu, L., Baccarelli, A.A., Guo, X., Wu, S. Ambient particulate air pollution and 
circulating C-reactive protein level: A systematic review and meta-analysis (2019) International 
Journal of Hygiene and Environmental Health, 222 (5), pp. 756-764 

Included in cardiovascular effects for short-term and long-term PM2.5 and PM10 exposure.  

Wildfire studies: 

1) Fann, N., Alman, B., Broome, R.A., Morgan, G.G., Johnston, F.H., Pouliot, G., Rappold, A.G. The 

health impacts and economic value of wildland fire episodes in the U.S.: 2008–2012 (2018) Science 

of the Total Environment, 610-611, pp. 802-809.  

This study uses models to determine economic costs and not directly related to what is included in this 

appendix. 

https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85075343990%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859069300065%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=7jISk0evJnscMEAs2KWKzh2yaqveAyokNCtfDg9B8Js%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85075343990%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859069300065%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=7jISk0evJnscMEAs2KWKzh2yaqveAyokNCtfDg9B8Js%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85067304041%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859069300065%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=KFXZoKWRUpUf4wOUhASlisgY1uDLI%2FmRXjanLz3%2Bj50%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85067304041%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859069300065%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=KFXZoKWRUpUf4wOUhASlisgY1uDLI%2FmRXjanLz3%2Bj50%3D&reserved=0
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2) Meo, S.A., Abukhalaf, A.A., Alomar, A.A., Alessa, O.M., Sami, W., Klonoff, D.C. Effect of 

environmental pollutants PM-2.5, carbon monoxide, and ozone on the incidence and mortality of 

SARS-COV-2 infection in ten wildfire affected counties in California (2021) Science of the Total 

Environment, 757, art. no. 143948. 

Included already. 

3) Aguilera, R., Corringham, T., Gershunov, A., Benmarhnia, T. 

Wildfire smoke impacts respiratory health more than fine particles from other sources: observational 

evidence from Southern California. (2021) Nature Communications, 12 (1) 

Included in the wildfires section. 

 

4) Heaney, A., Stowell, J.D., Liu, J.C., Basu, R., Marlier, M., Kinney, P. 

Impacts of Fine Particulate Matter From Wildfire Smoke on Respiratory and Cardiovascular Health in 

California. (2022) GeoHealth, 6 (6) 

 Included in the wildfires section. 

5) Naqvi, H.R., Mutreja, G., Shakeel, A., Singh, K., Abbas, K., Naqvi, D.F., Chaudhary, A.A., Siddiqui, 

M.A., Gautam, A.S., Gautam, S., Naqvi, A.R. Wildfire-induced pollution and its short-term impact on 

COVID-19 cases and mortality in California (2022) Gondwana Research. 

Included in the COVID-19 section. 

6) Sharma, A., Valdes, A.C.F., Lee, Y. Impact of Wildfires on Meteorology and Air Quality (PM2.5 and 

O3) over Western United States during September 2017 (2022) Atmosphere, 13 (2), art. no. 262. 

This not as focused on health impacts and thus not as relevant to this Appendix. 

For each pollutant, table or figure summaries of the literature would be more straightforward and much 

appreciated.  

Thank you for your comment. We agree that table or figure summaries of the literature for each 

pollutant would be helpful. Unfortunately, given the timeline of the 2022 AQMP it would be difficult to 

do this in a meaningful way with the large number of papers included in this report. However, staff will 

consider adding such a table in the future.   

2. For the AQMP, it may be helpful to have an overview of the health effects of cumulative exposures to 

multiple pollutants by air district, since people are subject to the stress of multiple air pollutants at the 

same time. In Table I-7, excess cases of similar outcomes are summarized, e.g., outcomes related to 

asthma, associated with different pollutants. It would be helpful if these estimates are extrapolated to 

other pollutants.  

Staff acknowledge that cumulative exposure to multiple air pollutants is an important consideration. 

However, the regulatory framework and the control measures developed within the 2022 AQMP are 

pollutant-specific for six major criteria pollutants covered under sections 108 and 109 of the Clean Air 

Act. This is appropriate, in that different pollutants can differ in their sources, their times and places of 

occurrence, the kinds of health effects they may cause, and their overall levels of health risk. Different 

pollutants, from the same or other sources, often occur together. Evidence from recent studies is 

consistent in supporting an association between a single pollutant concentrations and respiratory health 

https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85102172818%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859068362325%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=pIr%2B%2FJYuEh7H%2B449S1oJ2eqc5IjFdmEwENBl%2F3dC4JE%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85102172818%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859068362325%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=pIr%2B%2FJYuEh7H%2B449S1oJ2eqc5IjFdmEwENBl%2F3dC4JE%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85132875711%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859068362325%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=Gpt4z%2BMDbA2YbC4RxaHztXJ1Rlamwp35IpPYI9vEPgc%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.scopus.com%2Frecord%2Fdisplay.uri%3Feid%3D2-s2.0-85132875711%26origin%3Dresultslist&data=05%7C01%7Cxiangmei.wu%40oehha.ca.gov%7C4c9eb7296b1b455b4db408da7b4af0f5%7C37def2e8f94a4f25a417deca6cccd59c%7C0%7C1%7C637957859068362325%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000%7C%7C%7C&sdata=Gpt4z%2BMDbA2YbC4RxaHztXJ1Rlamwp35IpPYI9vEPgc%3D&reserved=0
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effects independent of coexposures to correlated pollutants. For example, across pollutants, single-

pollutant associations reported between ozone and a range of respiratory-related hospital admissions 

and emergency department (ED) visits were persistent, although sometimes lessened, in copollutant 

models (U.S. EPA, 2020). While the combined effects of multiple air pollutants that occur simultaneously 

are important, single-pollutant associations still hold true. Furthermore, the air quality standards address 

each criteria pollutant separately. Therefore, this Appendix is divided into sections by pollutant. 

 

Minor comments: 

1. Page I-2, American Heart Association (AHA) also periodically published scientific statements based on 

expert review on cardiovascular effects from air pollution. 

2004 review: https://www.ahajournals.org/doi/10.1161/01.cir.0000128587.30041.c8 

2010 review: https://www.ahajournals.org/doi/10.1161/cir.0b013e3181dbece1 

2020 review: https://www.ahajournals.org/doi/10.1161/CIR.0000000000000931 

Since the mortality associated with PM mainly related to cardiovascular outcomes, AHA publications 

should be referenced. 

The most recent AHA has been referenced and included in the PM2.5 section.  

2. On page I-36, the sentence about blood pressure in the middle of metabolic effects section is out of 

place. 

High blood pressure is tied to obesity and thus one of the factors.  

3. For PM2.5, short-term cardiovascular effects did not include subclinical effects. Studies on adverse 

birth outcomes were not included in the short-term health effect section, but mixed with long-term 

health effects. Usually, trimester and full pregnancy exposures would be considered long-term 

exposures, while exposures within a few day(s) or one week prior to delivery would be considered short-

term exposures.  

We have added in subclinical effects and for the birth outcomes we have made a note in the short-term 

section to reference the long-term section.  

4. For the sensitive population sections under ozone and PM, I suggest adding the population size and 

percentage of the SCAQMD territory in the table or text, if available (unless that will be covered in the 

economic report?). The younger and higher percentage of non-White populations in this region may 

exacerbate health risks from ambient air pollution.  

This comment is addressed in the socioeconomic analysis for the 2022 AQMP. The detailed report can be 

found here: Socioeconomic Analysis.3 

 

 

3 http://www.aqmd.gov/home/air-quality/clean-air-plans/air-quality-mgt-plan/socioeconomic-analysis 

https://www.ahajournals.org/doi/10.1161/01.cir.0000128587.30041.c8
https://www.ahajournals.org/doi/10.1161/cir.0b013e3181dbece1
https://www.ahajournals.org/doi/10.1161/CIR.0000000000000931
http://www.aqmd.gov/home/air-quality/clean-air-plans/air-quality-mgt-plan/socioeconomic-analysis
http://www.aqmd.gov/home/air-quality/clean-air-plans/air-quality-mgt-plan/socioeconomic-analysis
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5. For the health burden analysis of ozone and PM in the South Coast Air Basin, more explanation is 
needed about the analysis in the 2016 AQMP. Were the 1,400 and 2,700 premature deaths for 2023 and 
2031, respectively, reported annually? How was “an average of about 1,500 avoided premature deaths 
per year” calculated? Was it based on the projected air concentrations without control?  
 
Table I-8, why wasn’t short-term PM2.5 exposure included in the mortality-related benefits? 

There are new resources/tools available to estimate the health burden associated with air pollution 

exposure, e.g., CalEnviroScreen, California Healthy Places Index, ATSDR/CDC Social Vulnerability Index, 

etc. SCAQMD should consider redoing the risk estimate using newer data. 

This section has been removed from Appendix 1 and is more appropriately discussed in the 

socioeconomic analysis for the 2022 AQMP. The detailed report can be found here: Socioeconomic 

Analysis.4 

6. For NO2, subtitles by short/long-term outcomes would be appreciated, at least for the major 

categories: respiratory, cardiovascular, other outcomes, etc. 

This section has been reorganized and labelled. 

7. The “Toxic Air Contaminants” section does not include any health effects associated with TACs.  

TACs is a large category for which individual contaminants can be researched. We have included only a 

discussion on diesel and VOCs.  

 

Comment Letter #85 

From: Osterman, Gregory B (US 329I) <gregory.b.osterman@jpl.nasa.gov> 

Sent: Saturday, August 13, 2022 2:44 PM 

To: Sang-Mi Lee <slee@aqmd.gov> 

Subject: Air Quality and Health Appendix - Comments 

Hi Sang-Mi, 

I apologize for this being late. I did go through the Air Quality and Health appendix, though I focused 

mostly on the ozone sections. The document looks to be very thorough, with an impressive amount of 

referenced support for the need to help alleviate the effects of air quality on human health. 

I did not ask any questions during the meeting, I felt my questions were asked by other members of the 

committee and answered during the meeting. My questions had to do with the ISA, which I was not too 

familiar with. The relationships in table I-2 seem to be very conservative when describing the risks to 

health from ozone exposure, but now I understand that they are defined by the EPA. The case for the 

effects of ozone on health is still overwhelmingly made in the document. 

 

4 http://www.aqmd.gov/home/air-quality/clean-air-plans/air-quality-mgt-plan/socioeconomic-analysis 

http://www.aqmd.gov/home/air-quality/clean-air-plans/air-quality-mgt-plan/socioeconomic-analysis
http://www.aqmd.gov/home/air-quality/clean-air-plans/air-quality-mgt-plan/socioeconomic-analysis
http://www.aqmd.gov/home/air-quality/clean-air-plans/air-quality-mgt-plan/socioeconomic-analysis
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Also I know that the team that wrote the appendix had to stop at some point and could not consider the 

most recent papers. I did a quick search and found the attached paper that started with the same premise 

as table I-2, that the relationship between long-term ozone exposure and cardiovascular mortality has not 

been established as causal. The findings of the paper seem to support the relationship and add to the 

evidence that their might be a causal relationship. Maybe the team already saw this paper, I just found it 

and thought I would pass it along. 

Lastly, and this is closer to the subject area I am more familiar with, I did not see any papers from the 

NASA Health and Air Quality Applied Science Team about air quality and health effects that utilize satellite 

data. These are more recent papers (publication list here), so maybe they came out after the appendix 

draft was completed. But there seem to be some papers that might help illustrate the relationships 

between PM2.5, NO2 or ozone and health. As you know the satellite data has limitations, but is good at 

looking at larger areas or away from places with surface instrumentation. In particular, Susan Anenberg’s 

group has published some interesting papers (link). The appendix is very thorough, it might not need the 

satellite papers, but I thought I would point them out. 

Again, great job by the SCAQMD team working on the draft AQMP and the health effects appendix in 

particular. 

Best regards, 

 Greg 

We appreciate your comments and suggestions. We have included the paper that you have cited on ozone 

exposure and cardiovascular mortality (See page 44). In the Recent Research and Upcoming Topics Section, 

we have included a subsection on satellite data citing some of the papers you have mentioned.  

 

Comment Letter #86 

From: Holmes-Gen, Bonnie@ARB <bonnie.holmes-gen@arb.ca.gov>  

Sent: Monday, August 15, 2022 5:54 PM 

To: Sang-Mi Lee <slee@aqmd.gov> 

Cc: Scheehle, Elizabeth@ARB <Elizabeth.Scheehle@arb.ca.gov> 

Subject: Input for SCAQMD Advisory Council 

Thank you Sang-Mi for the opportunity to participate in the SCAQMD Advisory Council.  Per our 

discussion on Thursday,  I am attaching CARB/OEHHA and CARB/OEHHA/CalEPA comments that were 

submitted in response to the EPA ISA and policy documents for PM 2.5 and Ozone. These comments 

include references to epidemiological research demonstrating strong evidence of effects below the 

current federal standards as well as gaps in information that should be addressed in updating federal 

ozone and PM 2.5 standards to ensure that vulnerable populations including low-income communities 

and communities of color, are protected.  Please let me know how I can provide further assistance. 

Thank you and we look forward to hearing from you on next steps. 

Bonnie Holmes-Gen 

Bonnie Holmes-Gen  

https://haqast.org/haqast-publications-2/
https://publichealth.gwu.edu/departments/environmental-and-occupational-health/susan-anenberg
mailto:bonnie.holmes-gen@arb.ca.gov
mailto:slee@aqmd.gov
mailto:Elizabeth.Scheehle@arb.ca.gov
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Branch Chief 

Health and Exposure Assessment Branch 

California Air Resources Board 

bonnie.holmes-gen@arb.ca.gov 

Pronouns: she/her 

 

Thank you for providing us these supporting documents. We have reviewed the different attachments and 

included the references cited.  

 

 

Summary of Comments from the Advisory Council Meeting on August 10, 2022 w/Response 

There were several comments that expressed broad interest to review the socioeconomic analysis and 

health benefits associated with the 2022 AQMP. A few council members wanted to see how air quality 

and health impacts differentiated by race, ethnicity, and geographic location. There was also a request 

to assess the dual impacts of heat waves on air pollution and health effects. Further, there was a 

comment to discuss the limitations of the studies cited to address the health impacts of Covid-19. 

Finally, there was a comment to evaluate the health effects of cumulative exposure to multiple health 

effects.  

To address the comments pertaining to the socioeconomic analysis staff held an additional Advisory 

Council meeting to discuss the results of the socioeconomic analysis. The detailed report can be found 

here: Socioeconomic Analysis.5 

The topics of health impacts from heat waves and COVID-19 were expanded on in the Recent Research 

and Upcoming Topics section and the limitations were discussed there as well.  

Regarding cumulative exposure of multiple air pollutants, staff agrees that cumulative exposures are an 

important consideration. However, the regulatory framework and the control measures developed in the 

2022 AQMP are pollutant-specific for six major outdoor pollutants covered under section 108 and 109 of 

the Clean Air Act. This is appropriate, in that different pollutants can differ in their sources, their times 

and places of occurrence, the kinds of health effects they may cause, and their overall levels of health 

risk. Different pollutants, from the same or other sources, often occur together. Evidence from recent 

studies is consistent in supporting an association between a single pollutant concentrations and 

respiratory health effects independent of coexposures to correlated pollutants. For example, across 

pollutants, single-pollutant associations reported between ozone and a range of respiratory-related 

 

5 http://www.aqmd.gov/home/air-quality/clean-air-plans/air-quality-mgt-plan/socioeconomic-analysis 

mailto:bonnie.holmes-gen@arb.ca.gov
http://www.aqmd.gov/home/air-quality/clean-air-plans/air-quality-mgt-plan/socioeconomic-analysis
http://www.aqmd.gov/home/air-quality/clean-air-plans/air-quality-mgt-plan/socioeconomic-analysis
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hospital admissions and emergency department (ED) visits were persistent, although sometimes 

lessened, in copollutant models (U.S. EPA, 2020). While the combined effects of multiple air pollutants 

that occur simultaneously is important, single-pollutant associations still hold true. Furthermore, the air 

quality standards address each criteria pollutant separately. Therefore, this Appendix is divided into 

sections by pollutant. 

 

Summary of Comments Related to Health Effects from the Joint Meeting of the Advisory Council and 

the STMPR Advisory Group on October 5th, 2022 w/Response 

There was only one comment directly related to the health effects analysis of Appendix 1 from this 

meeting. This comment was from Dr. James Enstrom that referenced his written comments he 

submitted for review of Appendix 1. He requested that we review the state of the science around 

personal exposure to ozone and PM2.5, wherein he challenges that actual personal exposure is below 

the NAAQS, as well as the reported human health effects.  

Staff have included a response to Dr. James Enstrom’s written comment. We have also included this 

opinion in the introduction of Appendix 1, where we have provided a link to the additional research that 

Dr. Enstrom has cited.  
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PREFACE 
 

This document constitutes the Final Program Environmental Impact Report (Final Program EIR) 
for the 2022 Air Quality Management Plan.  
 
The Draft Program EIR was circulated for a 46-day public review and comment period from 
September 16, 2022 to November 1, 2022. Six comment letters were received during the comment 
period. The comments and responses relative to the Draft SEA are included in Appendix C of this 
Final Program EIR. 
 
While changes have been made to the 2022 AQMP since the Draft Program EIR was released to 
the public, the changes do not: impact emission reductions, create new adverse environmental 
impacts or worsen environmental impacts previously identified, affect the number or type of 
sources regulated by the 2022 AQMP, or exceed the effects of the range of alternatives analyzed in 
the Draft Program EIR. Updates to the CEQA analysis has been made due to public comments as 
well as minor modifications for consistency. To facilitate identification of the changes between the 
Draft Program EIR and the Final Program EIR, modifications to the document are included as 
underlined text and text removed from the document is indicated by strikethrough text. To avoid 
confusion, minor formatting changes are not shown in underline or strikethrough mode. 
 
Staff has reviewed the modifications to the proposed project, and concluded that none of the 
revisions constitute significant new information, because: 1) no new significant environmental 
impacts would result from the proposed project, 2) there is no substantial increase in the severity 
of an environmental impact, 3) no other feasible project alternative or mitigation measure was 
identified that would clearly lessen the environmental impacts of the project and was considerably 
different from others previously analyzed, and 4) the Draft Program EIR did not deprive the public 
from meaningful review and comment. In addition, revisions to the proposed project in response to 
verbal or written comments would not create new, unavoidable significant effects. As a result, 
these revisions to the Draft Program EIR merely clarify, amplify, or make insignificant 
modifications which do not require recirculation of the Draft Program EIR pursuant to CEQA 
Guidelines Section 15088.5. Therefore, the Draft Program EIR has been revised to include the 
aforementioned modifications such that it is now a Final Program EIR. 
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1.1 INTRODUCTION 

The California Legislature created the South Coast Air Quality Management District (South 
Coast AQMD) in 19771 as the agency responsible for developing and enforcing air pollution 
control rules and regulations in the South Coast Air Basin (Basin), and portions of the Salton Sea 
Air Basin (SSAB) and Mojave Desert Air Basin (MDAB). By statute, the South Coast AQMD is 
required to adopt an Air Quality Management Plan (AQMP) demonstrating compliance with all 
federal and state ambient air quality standards for the areas under the jurisdiction of the South 
Coast AQMD2. Furthermore, the South Coast AQMD must adopt rules and regulations that carry 
out the AQMP.3 The AQMP is a regional blueprint for how the South Coast AQMD will achieve 
air quality standards and healthful air; it contains multiple goals promoting reductions of criteria 
air pollutants including nitrogen oxides (NOx) and volatile organic compounds (VOC), as well 
as co-benefits of reducing greenhouse gases (GHGs) and toxic air contaminants (TACs).  
 
In 1977, amendments to the Federal Clean Air Act (CAA) included requirements for submitting 
State Implementation Plans (SIPs) for nonattainment areas that failed to meet all federal ambient 
air quality standards [CAA Section 172], and similar requirements exist in state law [Health and 
Safety Code Section 40462]. The Federal CAA was amended in 1990 to specify attainment dates 
and SIP requirements for ozone, carbon monoxide (CO), nitrogen dioxide (NO2), and particulate 
matter (PM) with an aerodynamic diameter of less than 10 microns (PM10). In 1997, the United 
States Environmental Protection Agency (U.S. EPA) promulgated ambient air quality standards 
for PM with an aerodynamic diameter less than 2.5 microns (PM2.5 or fine particulate matter). 
U.S. EPA is required to periodically update the national ambient air quality standards (NAAQS). 
 
In addition, the California Clean Air Act (CCAA), which was adopted in 1988, requires the 
South Coast AQMD to achieve and maintain state ambient air quality standards for ozone, CO, 
sulfur dioxide (SO2), and NO2 by the earliest practicable date.4 The CCAA requires air districts, 
including South Coast AQMD, to achieve and maintain state standards by the earliest practicable 
date and for extreme nonattainment areas, to include all feasible measures pursuant to Health and 
Safety Code Sections 40913, 40914, and 40920.5. While not defined in these sections of the 
Health and Safety Code, the term “feasible” is defined in the California Environmental Quality 
Act (CEQA) pursuant to Public Resources Code Section 21061.1 and CEQA Guidelines5 Section 
15364, as a measure capable of being accomplished in a successful manner within a reasonable 
period of time, taking into account economic, environmental, legal, social, and technological 
factors. 
 
In 2015, the U.S. EPA lowered the primary and secondary 8-hour ozone standard to 70 parts per 
billion (ppb) for ground-level ozone. As such, the South Coast AQMD developed the 2022 
AQMP (referred to herein as the proposed project) which contains a variety of control measures 
designed to bring the region into attainment with this standard by 2037 for the Basin and the 
Coachella Valley, and to comply with the federal and state ambient air quality standards for 
ozone. NOx emissions are a precursor to the formation of ozone, and reductions in NOx remain 

 
1 The Lewis-Presley Air Quality Management Act, 1976 Cal. Stats., Ch. 324 (codified at Health and Safety Code Section 40400-

40540). 
2 Health and Safety Code Sections 40460(a); 40001 
3 Health and Safety Code Section 40440(a). 
4 Health and Safety Code Section 40910 
5 The CEQA Guidelines are codified at Title 14 California Code of Regulations Section 15000 et seq. 
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key to attain the 2015 federal 8-hour ozone standard. The proposed control measures in the 2022 
AQMP therefore primarily focus on reducing NOx emissions from existing emission sources and 
promoting the use of the cleanest available new emission sources. Specifically, the proposed 
control measures focus on maximizing the implementation of existing zero, low, or ultra-low 
NOx technologies in combination with the potential for the ongoing development of additional 
zero emission and low NOx technologies.  
 
Implementation of the proposed control measures which comprise the 2022 AQMP may affect 
existing and new development as well as stationary and mobile sources within South Coast 
AQMD’s jurisdiction. The proposed project may result in emission reductions and environmental 
benefit, but also cause potential environmental impacts which are required to be evaluated 
pursuant to CEQA. As such, the South Coast AQMD has prepared this Final Program 
Environmental Impact Report (Final Program EIR).  
 
1.2 CALIFORNIA ENVIRONMENTAL QUALITY ACT 

Pursuant to the California Environmental Quality Act (CEQA), this Final Program EIR has been 
prepared to address the potential environmental impacts associated with the South Coast 
AQMD’s 2022 Air Quality Management Plan (AQMP). The 2022 AQMP is the planning 
document that sets forth policies and measures to achieve federal and state ambient air quality 
standards in the region. CEQA Public Resources Code Section 21000 et seq., requires that the 
potential environmental impacts of proposed projects be evaluated and that feasible methods to 
reduce or avoid identified significant adverse environmental impact from these projects be 
identified. 
 
To fulfill the purpose and intent of CEQA, the South Coast AQMD staff has prepared this Final 
Program EIR to address the potential environmental impacts associated with the 2022 AQMP. 
Prior to making a decision on the 2022 AQMP, the lead agency decision makers must review and 
certify the Program EIR as providing adequate information on the potential adverse 
environmental impacts of the 2022 AQMP. 
 
1.2.1 NOTICE OF PREPARATION/INITIAL STUDY 
 
The Notice of Preparation and Initial Study (NOP/IS) were distributed to responsible agencies 
and interested parties for a 32-day public review with the comment period starting on May 13, 
2022 and ending on June 14, 2022. The Initial Study (see Appendix A) identified potential 
adverse impacts in the following environmental topics: air quality and greenhouse gas emissions; 
energy; hazards and hazardous materials; hydrology and water quality; noise; and 
solid/hazardous waste. The Final Program EIR also includes comments and responses to 
comment letters received on the Initial Study (see Appendix B). 
 
1.2.2 PROGRAM EIR FORMAT 
 
The overall format of the Program EIR is as follows: 
 

• Executive Summary 
• Chapter 1: Introduction 
• Chapter 2: Project Description 
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• Chapter 3: Environmental Setting 
• Chapter 4: Environmental Impacts and Mitigation Measures 
• Chapter 5: Alternatives 
• Chapter 6: References 
• Chapter 7: Acronyms 

 
1.3 EXECUTIVE SUMMARY: CHAPTER 2 – PROJECT DESCRIPTION 

In 2015, the U.S. EPA strengthened the 8-hour NAAQS for ground-level ozone by lowering the 
primary and secondary ozone standard levels to 70 ppb. The Basin is classified as an “extreme” 
nonattainment area and the Coachella Valley is classified as a “severe-15” nonattainment area 
for the 2015 ozone NAAQS. The South Coast AQMD is requesting a voluntary reclassification 
of the Coachella Valley Portion of the Salton Sea Air Basin from “severe-15” to “extreme” 
nonattainment for the 2015 8-hour ozone standard, with an extension of the ozone attainment 
date from August 3, 2033 to August 3, 2038. The Coachella Valley is also pending a voluntary 
reclassification from “severe” to “extreme” nonattainment for the 2008 8-hour ozone standard 
which is scheduled to be considered was approved by the South Coast AQMD Governing Board 
at the public hearing scheduled forheld on November 4, 2022 (subject to change). The 2022 
AQMP focuses on attaining the 2015 8-hour ozone NAAQS by 2037, and addressing the state 
Clean Air Act requirements.  
 
The 2022 AQMP is designed to reduce emissions from existing emission sources and promote 
the use of the cleanest available new emission sources. The proposed control measures in the 
2022 AQMP focus on maximizing the implementation of existing zero emission and low NOx 
technologies. It also recognizes that new low NOx and zero emitting technologies and ultra-low 
NOx technologies may still need to be invented or may not yet be commercially available to 
achieve the necessary reductions in order to achieve the ambient air quality standards for ozone 
(e.g., 70 ppb for both the federal and state standards). Because NOx emissions are a precursor to 
the formation of ozone and a key component to reduce ozone levels low enough to meet the 
standard, the 2022 AQMP primarily focuses on achieving NOx emission reductions in order to 
attain the ozone standard. Preliminary analyses indicate that in order to achieve the ozone 
standards by 2037, approximately 67 percent of additional NOx emission reductions will be 
needed, above and beyond the previously adopted measures in the 2016 AQMP. 
 
VOC emissions are also a precursor to the formation of ozone such that achieving emission 
reductions of VOCs can help contribute to the overall goal of attaining the ozone standard and 
reduce exposure to harmful air pollutants. As such, some of the proposed control measures in the 
2022 AQMP focus on achieving VOC emission reductions. However, VOC emission reductions 
are much less effective at reducing ozone at the low NOx levels needed for attainment.  
 
Traditional air quality planning relies on a combination of controlling emissions at the tailpipe or 
exhaust stack, new engine technologies, and improvements to existing fuels. These traditional 
approaches are effective to an extent but since most affected sources are already equipped with 
NOx control equipment, traditional approaches are not expected to be able to achieve the 
additional reduction of 67 percent needed to achieve the ozone standard. Under the 2022 AQMP, 
the proposed control measures would: 

• accelerate the replacement of high-emitting mobile sources with zero emission or low 
NOx technologies;  
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• encourage the use of lower-emitting alternative fuels;  

• affect stationary sources at existing commercial/industrial facilities and residential 
developments; 

• develop incentives to remove/replace higher-emitting equipment;  

• establish greater control of industrial stationary sources;  

• control indirect sources of emissions;  

• improve detection and procedures; and 

• establish educational and outreach programs. 
 
In order to attain the ozone standards, the majority of NOx emission reductions must come from 
mobile sources, including ships, aircraft, and locomotive engines, all of which are primarily 
regulated by federal and international laws, depending on the applicable jurisdiction, with limited 
authority by CARB at the state level and the South Coast AQMD at the local level. Attainment is 
not possible without significant reductions from these sources. The South Coast AQMD will 
continue to work closely with CARB in their efforts to further control mobile source emissions 
where federal or state actions do not meet regional needs. 
 
1.3.1 CURRENT CONTROL STRATEGY 
 
The 2022 AQMP control measures consist of three main components: 1) the stationary and 
mobile source control measures that would be implemented by the South Coast AQMD; 2) 
CARB-developed control measures and strategies from CARB’s 2022 Strategy for the State 
Implementation Plan which include state and federal mobile source control measures; and 3) 
SCAG-developed TCMs from SCAG’s 2020 RTP/SCS.  
 
The 2022 AQMP control measures primarily rely on the acceleration of zero emission and low 
NOx technologies, incentive programs, and advanced technologies. A summary of the proposed 
control measures is provided in the following subsections. The following bullet points 
summarize the major components of the 2022 AQMP: 

• The air pollutant emissions baseline (e.g., 2018 data); 

• Updated emission inventories using 2018 as the baseline year and reflecting control 
measures that have been implemented since the 2016 AQMP; 

• New South Coast AQMD measures for stationary and mobile sources to be incorporated 
into the 2022 AQMP; 

• SCAG’s 2020 RTP/SCS based on Final 2020-2045 RTP/SCS, and related TCMs; 

• CARB’s Proposed 2022 State Strategy; 

• Analysis of emission reductions necessary to achieve the federal 8-hour ozone air quality 
standard; 

• Overview of state and federal planning requirements; and, 

• Implementation schedule for adoption of the proposed control measures. 
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1.3.2 2022 AQMP CONTROL STRATEGY 
 
A control measure is an emission reduction program based on specific technologies and methods 
identified for potential implementation to achieve reductions in air pollutant emissions to attain 
an air quality standard. The proposed stationary source ozone measures are designed to assist to 
attain the 2015 8-hour ozone standard (70 ppb) via reductions in emissions of NOx and VOC. 
Since NOx and VOC are primary precursor pollutants to form ground-level ozone, the stationary 
source ozone measures are identified by the primary pollutant targeted to achieve emission 
reductions (e.g., primarily NOx but some focus on VOC). These measures target a number of 
source categories, including Combustion Sources (CMB), Energy and Climate Change Programs 
(ECC), Petroleum Operations and Fugitive VOC Emissions (FUG), Coatings and Solvents 
(CTS), Compliance Flexibility Programs and Public Outreach (FLX), Multiple Component 
Sources (MCS), and Biogenic Sources (BIO). Combustion Sources are further divided into 
Residential Combustion Sources (R-CMB), Commercial Combustion Sources (C-CMB), and 
Large Combustion Sources (L-CMB). Each control measure may rely on several control 
methods. For the 2022 AQMP, the South Coast AQMD proposed a total of 48 control measures. 
Out of the 48 proposed control measures, 30 target reductions from stationary sources with the 
majority anticipated to be developed in the next several years and implemented prior to 2037. 
Table 2.7-1 provides a list of the South Coast AQMD proposed ozone measures for stationary 
sources along with the proposed adoption date, proposed implementation timeframe, and 
emission reductions in 2032 and 2037. 

1.4 EXECUTIVE SUMMARY: CHAPTER 3 – EXISTING SETTING 
 
Chapter 3 provides a detailed description of the existing setting of environmental resources 
identified as having potential significant impacts from the proposed project. 
 
To determine the significance of the impacts associated with a proposed project, it is necessary to 
evaluate the proposed project’s impacts against the backdrop of the environment as it exists at 
the time the environmental analysis is commenced. CEQA Guidelines Section 15360 defines 
environment as “the physical conditions that exist within the area which will be affected by a 
proposed project including land, air, water, minerals, flora, fauna, ambient noise, and objects of 
historical or aesthetic significance.” [See also Public Resources Code Section 21060.5]. 
Furthermore, a CEQA document must include a description of the physical environment in the 
vicinity of the proposed project, as it exists at the time the environmental analysis is commenced, 
from both a local and regional perspective. [CEQA Guidelines Section 15125]. This 
environmental setting will normally constitute the baseline physical conditions by which a lead 
agency determines whether an impact is significant. The description of the environmental setting 
shall be no longer than is necessary to provide an understanding of the significant effects of the 
proposed project and its alternatives. 

The existing setting is the physical environmental conditions as they existed at the time the NOP 
was published, or if no NOP is published, at the time the environmental analysis is commenced. 
[CEQA Guidelines Section 15125]. The NOP for the Draft Program EIR for the 2022 AQMP 
was published on May 13, 2022, and generally serves as the existing setting. The environmental 
setting (or existing setting) serves as the baseline to determine the impacts of the proposed 
project. For this Program EIR, the existing setting uses the most representative, published, 
verifiable, available data to establish the baseline for each environmental topic area to represent 
the conditions at the time the NOP was released. 
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1.4.1 AIR QUALITY AND GREENHOUSE GAS EMISSIONS 
 
It is the responsibility of the South Coast AQMD to ensure that state and federal ambient air 
quality standards are achieved and maintained in its geographical jurisdiction. Health-based air 
quality standards have been established by California and the federal government for the 
following criteria air pollutants: ozone, carbon monoxide (CO), nitrogen dioxide (NO2), PM10, 
PM2.5, sulfur dioxide (SO2), and lead. These standards were established to protect sensitive 
receptors with a margin of safety from adverse health impacts due to exposure to air pollution. 
The California standards are more stringent than the federal standards and in the case of PM10 
and SO2, far more stringent. California has also established standards for sulfates, visibility 
reducing particles, hydrogen sulfide, and vinyl chloride. 
 
South Coast AQMD also has a general responsibility pursuant to H&S Section 41700 to control 
emissions of air contaminants and prevent endangerment to public health. Additionally, state law 
requires South Coast AQMD to implement airborne toxic control measures (ATCM) adopted by 
CARB, and to implement the Air Toxics “Hot Spots” Act. As a result, South Coast AQMD has 
regulated pollutants other than criteria pollutants such as TACs, GHG, and stratospheric ozone 
depleting compounds. South Coast AQMD has developed a number of rules to control non-
criteria pollutants from both new and existing sources. These rules originated through state 
directives, CAA requirements, or the South Coast AQMD rulemaking process.  
 
Two inventories are prepared for the 2022 AQMP for the purpose of regulatory and SIP 
performance tracking, including transportation conformity: an annual average inventory and a 
summer planning inventory. The summer planning inventory is used to capture emission levels 
during the high ozone season (May to October) when higher evaporative VOC emissions and 
more sunlight favor ozone formation. Baseline emissions data presented in the 2022 AQMP are 
based on seasonally adjusted summer planning inventory emissions. Summer planning 
inventories are used to develop an attainment strategy, estimate the cost-effectiveness of ozone 
control measures, and to report emission reduction progress as required by the federal and 
California Clean Air Acts. 
 
The emission inventory is divided into two major source classifications: stationary and mobile 
sources. Stationary sources include point sources and area sources. Point sources are permitted 
facilities with one or more emission sources at an identified location (e.g., power plants, 
refineries, and industrial processes factories). Area sources consist of many small emission 
sources (e.g., residential water heaters, architectural coatings, and consumer products) which are 
distributed across the region and are not required to individually report their emissions. 
 
Emissions data from mobile sources include on-road emissions and off-road emissions. On-road 
sources are from vehicles that are licensed to drive on public roads. Off-road sources are 
typically registered with the state and cannot be typically driven on public roads (construction & 
mining equipment, lawn & gardening equipment, ground support equipment, agricultural 
equipment). 
 
In the 2018 base year model of the 2022 AQMP, total mobile sources account for 46 percent of 
VOC and 85 percent of NOx emissions. The off-road mobile sources contribute 26 percent with 
the on-road mobile sources contributing 20 percent of the VOC emissions. For NOx emission, 
the on-road mobile sources contribute 44 percent with the off-road mobile sources contributing 
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41 percent. Mobile sources contribute 94 percent of the CO emissions (49 percent from off-road 
mobile sources and 45 percent from on-road sources). For directly emitted PM2.5, mobile 
sources represent 37 percent (19 percent from off-road mobile sources and 18 percent from on-
road mobile sources) with another ten percent due to vehicle-related entrained road dust. 
 
Demographic growth forecasts for various socioeconomic categories (e.g., population, housing, 
employment by industry), developed by SCAG for the 2020 RTP/SCS, were used. Industry 
growth factors for 2018 and 2037 were also provided by SCAG. Current forecasts indicate that 
this region will experience a population growth of 12 percent between 2018 and 2037, with a 
five percent increase in vehicles miles traveled (VMT). Housing units show the largest change of 
the socioeconomic indicators with a projected 17 percent increase from 2018 to 2037. 
 
Without any additional control measures, VOC and NOx emissions are expected to decrease due 
to existing South Coast AQMD and CARB regulations and programs, such as controls for on- 
and off-road equipment, new vehicle standards, and Rule 1109.1 for refinery emissions. SOx and 
ammonia (NH3) baseline emissions increase by four percent and 10 percent, respectively, 
between 2018 and 2037. These emission increases are driven by increases in population and 
economic activity that outpace emission reductions from introducing cleaner equipment and 
vehicles. The increase in NH3 emissions is primarily driven by increased on-road NH3 emissions 
from adoption of NOx control from heavy-duty vehicles. The contribution of mobile sources 
declines from 46 percent of Basin total VOC emissions in 2018 to only 27 percent in 2037, both 
off-road and on-road sources show approximately 10 percent decline in their contribution to 
VOC emissions in 2037. Mobile sources continue to be a major contributor to total NOx 
emissions. On-road contributions decrease from 44 percent to 20 percent in 2037, while 
contributions from off-road sources increase from 41 percent to 58 percent. The off-road source 
category also accounts for a larger fraction of CO emissions in 2037 (53 percent) compared to 
2018 (49 percent), indicating that off-road mobile sources, including aircraft, ocean going 
vessels (OGV), and locomotives, account for a larger fraction of the entire inventory. 
 
Inventories were developed for 2018, the base year for attainment demonstration, 2037, the 
attainment year for the 2015 NAAQS 8-hour ozone standard of 70 ppb, and milestone years to 
demonstrate Reasonable Further Progress (RFP). 
 
1.4.2 ENERGY  
 
Federal and state agencies regulate energy use and consumption through various means and 
programs. On the federal level, the United States Department of Transportation (U.S. DOT), 
United States Department of Energy (U.S. DOE), and U.S. EPA are three agencies with 
substantial influence over energy policies and programs. Generally, federal agencies influence 
transportation energy consumption through: 1) establishment and enforcement of fuel economy 
standards for automobiles and light trucks; 2) funding of energy related research and 
development projects; and 3) funding for transportation infrastructure projects. 
 
On the state level, the California Public Utilities Commission (CPUC) and California Energy 
Commission (CEC) are two agencies with authority over different aspects of energy. The CPUC 
regulates privately-owned electric, natural gas, telecommunications, water, railroad, rail transit, 
and passenger transportation companies. The CEC collects and analyzes energy-related data; 
forecasts future energy needs; promotes energy efficient and conservation by setting appliance 
and building energy efficiency standards; supports energy research; develops renewable energy 
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resources, promotes alternative and renewable transportation fuels and technologies; certifies 
thermal power plants 50 megawatts and larger; and plans for and directs state response to energy 
emergencies. 
 
Power plants in California provided approximately 72 percent of the total in-state electricity 
demand in 2019 of which 32.1 percent came from renewable sources such as biomass, 
geothermal, small hydro, solar, and wind. The Pacific Northwest provided another nine percent 
of the total electricity demand of which 44 percent came from renewable sources. The Southwest 
provided 19 percent of the total electricity demand, with 31 percent coming from renewable 
sources. SCE is the largest electricity utility within South Coast AQMD’s jurisdiction with a 
service area that covers 50,000 square miles and service to more than 15 million people. 

Sources in the Southwestern U.S. supply most of natural gas demand to South Coast AQMD’s 
jurisdiction (about 42 percent in 2019), followed by the Rocky Mountains (approximately 38 
percent in 2019), with most of the remainder from California sources. There are numerous 
pipelines that transport natural gas into California from the out-of-state sources of natural gas. 
Southern California Gas Company is the primary distributor of natural gas service in South Coast 
AQMD’s jurisdiction. SoCalGas estimates that total gas demand will decline at an annual rate of 
one percent from 2020 to 2035 due to more stringent building codes and standards, renewable 
electricity goals, a decline in commercial and industrial demand, and conservation savings.  
 
Renewable energy includes geothermal plants, solar, small hydroelectric (under 30 MW), wind, 
and biomass. In 2020, California produced 63,655 GWh of renewable electricity, 46 percent of 
which was solar, 22 percent wind, 18 percent geothermal, nine percent biomass, and five percent 
small hydroelectric.  

One of the key areas of concern in the energy sector is reducing the amount of petroleum-based 
fuels. Consumption of these fuels is a major factor in the amount of criteria pollutants in 
southern California. Alternative fuels, including electricity, biodiesel, renewable diesel, natural 
gas, and hydrogen, are expected to play an important role in the strategy to reach attainment of 
ambient air quality standards within South Coast AQMD’s jurisdiction.  
 
1.4.3 HAZARDS AND HAZARDOUS MATERIALS  
 
The potential for hazards exists in the production, use, storage, and transportation of hazardous 
materials. Hazardous materials may be found at industrial production and processing facilities. 
Some facilities produce hazardous materials as their end product, while others use such materials 
as an input to their production process. Examples of hazardous materials used as consumer 
products include gasoline, solvents, and coatings/paints. Hazardous materials are stored at 
facilities that produce such materials and at facilities where hazardous materials are a part of the 
production process. Specifically, storage refers to the bulk handling of hazardous materials 
before and after they are transported to the general geographical area of use. Currently, 
hazardous materials are transported throughout the district via all modes of transportation 
including rail, highway, water, air, and pipeline. 
 
Hazard concerns are related to the risks of explosions or the release of hazardous substances or 
exposure to air toxics. State law requires detailed planning to ensure that hazardous materials are 
properly handled, used, stored, and disposed of to prevent or mitigate injury to health or the 
environment in the event that such materials are accidentally released. Federal laws, such as the 
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Emergency Planning and Community-Right-To-Know Act of 1986 (also known as Title III of 
the Superfund Amendments and Reauthorization Act or SARA) impose similar requirements. 
These requirements are enforced by the California Emergency Management Agency (CalEMA). 
Numerous other state and federal laws are also aimed at minimizing exposure of individuals to 
hazardous materials (see Subchapter 3.4, Section 3.4.1 for further details). 
 
The movement of hazardous materials implies a degree of risk, depending on the materials being 
moved, the mode of transport, and numerous other factors (e.g., weather and road conditions). 
According to the Office of Hazardous Materials Safety (OHMS) in the U.S. DOT, hazardous 
materials shipments can be regarded as equivalent to deliveries, but any given shipment may 
involve one or more movements or trip segments, which may occur by different routes (e.g., rail 
transport with final delivery by truck). According to the Commodity Flow Survey data, there 
were more than 2.9 billion tons of hazardous materials shipments in the United States in 2017 
(the last year for which data is available). In California, 83 percent of hazardous materials are 
moved by pipeline. 

In 2019, there were a total of 946 incidents reported for Los Angeles, Orange, Riverside, and San 
Bernardino counties. In 2020, there were a total of 1,007 incidents reported for Los Angeles, 
Orange, Riverside, and San Bernardino counties, and in 2021, a total of 935 incidents for these 
four counties. Over the three-year period, San Bernardino and Los Angeles counties accounted 
for the largest number of incidents, followed by Orange and Riverside counties. 

1.4.4 HYDROLOGY AND WATER QUALITY  
 
Water resources are regulated by an overlapping network of local, state, and federal laws and 
regulations. Potable water supply is managed through the following agencies and water districts: 
the California Department of Water Resources (DWR), the California Department of Health 
Services (DHS), the State Water Resources Control Board (SWRCB), the U.S. EPA, and the 
U.S. Bureau of Reclamation. The DWR manages the State Water Project (SWP) and compiles 
planning information on water supply and water demand within the state. Water rights 
applications are processed through the SWRCB for properties claiming riparian rights. 
Applicable laws and regulations associated with hydrology are summarized in Table 3.5-1. 
 
California is divided into ten hydrologic regions corresponding to the state’s major water 
drainage basins. The hydrologic regions define a river basin drainage area and are used as 
planning boundaries, which allows consistent tracking of water runoff, and the accounting of 
surface water and groundwater supplies. The Basin lies within the South Coast Hydrologic 
Region. The South Coast Hydrologic Region is California’s most urbanized and populous region. 
More than half of the state’s population resides in the region (about 19.6 million people or about 
54 percent of the state’s population), which covers 11,000 square miles or seven percent of the 
state’s total land. The South Coast Hydrologic Region includes 19 major rivers and watersheds 
and extends from the Pacific Ocean east to the Transverse and Peninsular Ranges, and from the 
Ventura-Santa Barbara County line south to the international border with Mexico and includes 
all of Orange County and portions of Ventura, Los Angeles, San Bernardino, Riverside, and San 
Diego counties. 

The majority of runoff from snowmelt and rainfall flows down mountain streams into low 
gradient valleys and either percolates into the ground or is discharged to the sea. This percolating 
flow is stored in alluvial groundwater basins. Groundwater accounts for most of the local fresh 
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water within Southern California and there are four watersheds in the region: Central Coast, 
South Lahontan, South Coast, and Colorado River. The Central Coast and South Lahontan 
watersheds most heavily rely on groundwater for urban and agricultural use, although all four 
watersheds are dependent upon it. Drought conditions in recent years have led to groundwater 
overdraft and associated subsidence, in which the groundwater basin collapses and renders it 
unusable. Improved groundwater management and water reduction measures have assisted in 
lessening groundwater overdraft; however, overdraft is still a major concern across the state.  

Water demand in Southern California is met through the use of groundwater and surface water 
supplies. Integrated Regional Water Management Plans (IRWMPs) and Urban Water 
Management Plans (UWMPs), developed for cities and counties throughout the region, help 
guide water management and supply and demand projections. Water is imported by the 
Metropolitan Water District of Southern California (MWD) and the SWP, and groundwater is 
pumped from various local wells. The increase in California’s water demand is due primarily to 
the increase in population. According to the 2018 California Water Plan Update, statewide future 
annual water demands range from an increase of fewer than one million acre-feet to an increase 
of about six million acre-feet under the Expansive Growth scenario by year 2050. 

Southern California is served by many water suppliers, both retail and wholesale, with the 
Metropolitan Water District (MWD) being the largest. MWD serves the urbanized coastal plain 
from the city of Oxnard on the north to the border with Mexico on the south and reaches as far as 
70 miles inland from the coast. The total service area is approximately 5,200 square miles and 
includes portions of Los Angeles, Orange, Riverside, San Bernardino, San Diego, and Ventura 
Counties. MWD provides water to about 86 percent of the urban population of Southern 
California, approximately 19 million people. There are 36 active water treatment facilities in the 
Southern California region which can treat approximately 182 million gallons per day (mgd) of 
water. For the South Coast Hydrologic Region, urban water uses are the largest component of the 
developed water supply, while agricultural water use is a smaller portion of the total. Imported 
water supplies and groundwater are the major components of the water supply for this region, 
with minor supplies from local surface waters and recycled water. 
 
A majority of wastewater within the Southern California region is treated by one of the 57 major 
wastewater treatment facilities in the area, with a combined design flow of approximately 2,700 
million gallons per day. Such facilities are often located in densely populated areas and in close 
proximity to bodies of water for simple discharge of treated water. Within each county, various 
smaller municipal wastewater systems and agencies manage wastewater from cities on a smaller 
scale, and private on-site sewage disposal systems are also available to serve wastewater 
generators without access to a municipal system.  
 
1.4.5 NOISE 
 
Noise is a by-product of urbanization and there are numerous noise sources and receptors in an 
urban community. Noise is generally defined as unwanted sound. The federal government sets 
noise standards for transportation-related noise sources that are closely linked to interstate 
commerce, such as aircraft, locomotives, and trucks, and, for those noise sources, the state 
government is preempted from establishing more stringent standards. The state government sets 
noise standards for those transportation noise sources that are not preempted from regulation, 
such as automobiles, light trucks, and motorcycles. Noise sources associated with industrial, 
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commercial, and construction activities are generally subject to local control through noise 
ordinances and general plan policies. 
 
Environmental noise levels typically fluctuate across time of day; different types of noise 
descriptors are used to account for this variability, and different types of descriptors have been 
developed to differentiate between cumulative noise over a given period and single noise events. 
Individual noise events, such as train pass-bys or aircraft overflights, are further described using 
single-event and cumulative noise descriptors. 
 
Vibration is an oscillatory motion through a solid medium in which the motion’s amplitude can 
be described in terms of displacement, velocity, or acceleration. The Federal Transit 
Administration (FTA) states that in contrast to airborne noise, ground-borne vibration is not a 
common environmental problem, and most people consider groundborne vibration to be an 
annoyance that may affect concentration or disturb sleep. However, high levels of vibration may 
damage fragile buildings or interfere with equipment that is highly sensitive to groundborne 
vibration.  
 
South Coast AQMD’s jurisdiction includes 135 cities and covers a diverse array of land uses that 
range from quiet, undeveloped rural areas to loud, dense, urban areas. Ambient noise levels for 
areas where sensitive receptors may be located can range from 46 dBA for a small town or quiet 
suburban area to greater than 87 dBA for an urban area next to a freeway.  
 
The main sources of noise in Southern California, of which South Coast AQMD’s jurisdiction is 
a subset, are associated with transportation (i.e., freeways, airports, seaports and railroads). The 
most common noise sources within the Southern California region is traffic on highways and on 
arterial roadways. Higher levels of noise from traffic are generally due to higher traffic volumes, 
faster travel speeds, and greater number of trucks. Southern California has over 73,000 lane 
miles of freeways, highways, and arterial roadways. Traffic noise can be reduced by distance, 
terrain, vegetation, and intervening obstructions (e.g., buildings). However, traffic noise can be a 
major concern where buffers (vegetation, buildings, terrain, etc.) are inadequate or where the 
distance to sensitive receptors is minimal. With typical daily traffic volumes of 10,000 to 40,000 
vehicle trips, noise levels along arterial roadways typically range from 65 to 60 decibels at a 
distance of 50 feet from the roadways centerlines. 
 
1.4.6 SOLID AND HAZARDOUS WASTE 
 
A total of 28 Class III active landfills and one waste incinerator are located within the South 
Coast AQMD’s jurisdiction with a total capacity of 100,332 tons per day and 2,240 tons per day, 
respectively. Since the enactment of AB 939 in 1989, local governments have implemented 
recycling programs on a widespread basis, making efforts to meet the 25 percent and 50 percent 
diversion mandates of AB 939. CalRecycle reports that the per-capita disposal rate per California 
resident is 6.7 pounds per day with a recycling rate of 37 percent. 
 
Permit requirements, capacity and surrounding land use are three of the dominant factors limiting 
the operations and life of landfills in the South Coast Air Basin. Landfills are permitted by the 
local enforcement agencies with concurrence from CalRecycle. Local agencies establish the 
maximum amount of solid waste that can be received by a landfill each day, and the operational 
life of a landfill. Landfills are operated by both public and private entities. Landfills in South 
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Coast AQMD’s jurisdiction are also subject to requirements of the South Coast AQMD as they 
pertain to gas collection systems, dust and nuisance impacts. 
 
There are no hazardous waste disposal sites within the jurisdiction of the South Coast AQMD. 
Hazardous waste generated at area facilities, which is not reused on-site, or recycled off-site, is 
disposed of at a licensed in-state hazardous waste disposal facility. Two such facilities in 
California are the Chemical Waste Management, Inc. (CWMI) Kettleman Hills facility in King’s 
County, and the Clean Harbors Buttonwillow LLC facility in Buttonwillow (Kern County). 
Kettleman Hills has a maximum permitted capacity of about 10,700,000 cubic yards of 
hazardous waste spanning 555 acres and is also permitting for municipal wastes. The Clean 
Harbors Buttonwillow facility is designated as a Class I landfill spanning 320 acres, has a 
maximum permit capacity of 13,250,000 cubic yards with a maximum throughput of 10,500 tons 
per day, and is permitted to receive industrial, contaminated soil, other hazardous, and other 
designated wastes. Hazardous waste also can be transported to permitted disposal facilities 
located outside of California, the nearest of which is the U.S. Ecology Nevada, Inc. landfill, 
located in Beatty, Nevada; Clean Harbors Grassy Mountain located in Knolls, Utah; U.S. 
Ecology Idaho, in Grandview, Idaho; Chemical Waste Management Inc. in Sulphur, Louisiana; 
and Waste Control Specialists in Andrews, Texas. 
 
While the DTSC has primary responsibility in the state for regulating the generation, transfer, 
storage and disposal of hazardous materials, DTSC may further delegate enforcement authority 
to local jurisdictions. In addition, the DTSC is responsible and/or provides oversight for 
contamination cleanup and administers state-wide hazardous waste reduction programs. The 
DTSC conducts annual inspections of hazardous waste facilities.  
 
California Department of Transportation (Caltrans) sets standards for trucks transporting 
hazardous wastes in California. The regulations are enforced by the California Highway Patrol 
(CHP). Trucks transporting hazardous wastes are required to maintain a hazardous waste 
manifest. The manifest is required to describe the contents of the material within the truck so that 
wastes can readily be identified in the event of a spill. 
 
1.5 EXECUTIVE SUMMARY: CHAPTER 4 – ENVIRONMENTAL 

IMPACTS AND MITIGATION MEASURES 
 
The CEQA Guidelines require environmental documents to identify significant environmental 
effects that may result from a proposed project. [CEQA Guidelines Section 15126.2(a)]. Direct 
and indirect significant effects of a project on the environment should be identified and 
described, with consideration given to both short- and long-term impacts. This Program EIR, in 
particular Chapter 4, analyzes the potential environmental impacts that may occur from 
implementing all of the control measures which comprise the 2022 AQMP and its goal to 
address the 2015 federal 8-hour ozone standard to satisfy the planning requirements of the 
federal CAA. The focus of review in this Program EIR is conducted on a regional, programmatic 
level (e.g., within South Coast AQMD’s jurisdiction). The analysis in the Program EIR will rely 
on multiple sources of data, including but not limited to statewide data from CARB and other 
state agencies, regionwide data from SCAG, county-specific data from the four-counties located 
within South Coast AQMD’s jurisdiction (e.g., Los Angeles, Orange, Riverside and San 
Bernardino counties), and data from previously certified CEQA documents for individual 
projects when South Coast AQMD was lead agency, when applicable. 



Final Program Environmental Impact Report Chapter 1 – Executive Summary 
 

2022 AQMP 1-13 November 2022 

Chapter 4 provides a detailed review of the environmental topics that were identified in the 
NOP/IS (see Appendix A) as requiring further analysis in the Program EIR due to potentially 
significant impacts that may occur if the 2022 AQMP is implemented including air quality and 
greenhouse gas emissions, energy, hazards and hazardous materials, hydrology and water 
quality, noise, and solid and hazardous waste. The following subsections provide a brief 
discussion of the potential environmental impacts and mitigation measures for each 
environmental category analyzed. 

Subchapter 4.1 provides an introduction for the environmental impacts chapter and identifies the 
control measures that were identified to have no impacts on the environment. 

1.5.1 AIR QUALITY AND GREENHOUSE GAS EMSSIONS 
 
Subchapter 4.2 identifies and quantifies direct air quality impacts associated with the 
implementation of the proposed control measures in the 2022 AQMP. This subchapter also 
examines indirect or secondary air quality impacts, that is, potential air pollutant emission 
increases that could occur as a consequence of efforts to improve air quality. The analysis of air 
quality and greenhouse gas (GHG) impacts in the Program EIR identifies the net effect on air 
quality (e.g., criteria pollutants, GHGs, and toxic air contaminants (TACs)) from implementing 
the 2022 AQMP. The NOP/IS (see Appendix A) concluded that the air quality impacts of the 
proposed project are potentially significant. In particular, some control measures were identified 
in the NOP/IS as having the potential to result in secondary air quality impacts associated with: 
1) generating emissions from construction equipment needed to build infrastructure and/or install 
new or modify existing equipment; 2) generate additional emissions from power plants that 
would need to expand to produce additional electricity to operate zero and low NOx 
technologies; and, 3) generate additional toxic air contaminants (e.g., increased ammonia use and 
additional TACs associated with the use and manufacture of alternative fuels and the 
reformulation of products). The Program EIR analyzed these potential secondary air quality 
impacts identified in the NOP/IS as well as cumulative adverse air quality impacts associated 
with increased emissions of air contaminants (e.g., criteria pollutants, GHGs, and TACs) during 
the construction and operation phases of the proposed project. Potential adverse health impacts to 
sensitive receptors are also included in the analysis.  

A detailed analysis of the potential construction and operational air quality impacts associated 
with the 2022 AQMP control measure areas is provided in this Ssubchapter 4.2. The analysis is 
divided into the following sections: 2022 AQMP Control Measures with Potential Air Quality 
and GHG Emissions Impacts, Significance Criteria, Future Air Quality Emission Inventories, 
2022 AQMP Air Quality Modeling Results, Potential Air Quality and GHG Emissions Impacts 
and Mitigation Measures, Summary of Air Quality and GHG Emissions Impacts, and 
Cumulative Air Quality and GHG Emissions Impacts and Mitigation Measures. 

It is expected that many 2022 AQMP control measures will be promulgated as rules, laws, or 
ordnances by state (California), regional (South Coast AQMD, special districts, and counties), 
and local (cities) agencies. Because requirements of rules, laws, and ordinances can be enforced 
by the adopting agency, a conservative approach maximizing potential air quality and GHG 
impacts is the appropriate approach to analyzing potential secondary air quality impacts in this 
Program EIR. A number of control measures, however, involve incentives or voluntary 
compliance to achieve emission reductions. Since these types of control measures are not 
enforceable as they do not involve adoption by applicable agencies, the magnitude of impacts is 
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uncertain. To further provide a conservative analysis of potential air quality and GHG impacts 
from adopting and implementing the 2022 AQMP, incentive or voluntary control measures will 
be treated like control measures that are expected to be adopted by applicable agencies, thus, 
maximizing potential impacts from these control measures. 

Implementing the 2022 AQMP control measures is expected to decrease operational criteria 
pollutant and GHG emissions over the long-term, resulting in a substantial benefit to air quality. 
However, in order to realize this benefit, various types of construction activities will also be 
necessary to implement the control measures, and these are generally characterized as temporary, 
short-term activities which will contribute to adverse air quality impacts. Implementation of 
some of the control measures in the 2022 AQMP may require construction activities involving: 
1) the demolition or removal of components from existing buildings, or structures, such as 
equipment, mechanical systems, cooking devices, clothes dryers, water and/or space heating 
systems, and pool heaters; 2) the installation of new energy efficient equipment, mechanical 
systems, cooking devices, clothes dryers, water and/or space heating systems; and pool heaters; 
3) the construction of additional infrastructure to produce more alternative fuels to support 
alternative-fueled vehicles (e.g., electric, hydrogen, natural gas); 4) the construction of additional 
infrastructure to produce more electricity to support electric vehicles and the electrification of 
new sources (e.g., additional on-road vehicles and marine vessels, “wayside” electric power such 
as catenary lines); 5) the construction of air pollution control equipment at stationary sources 
(e.g., SCRs), the retrofit of existing equipment with low NOx technology (e.g., low or ultra-low 
NOx burners) or the use of cleaner stationary sources (e.g., Tier 4 engines and newer boilers); 
and 6) construction for the replacement of higher emitting combustion equipment with low NOx 
equipment. Implementation of mitigation measures AQ-1 to AQ-26 would reduce construction 
emissions but the overall construction air quality impacts after mitigation would likely remain 
significant. 

The majority of the activities associated with implementing the 2022 AQMP control measures 
are projected to have operational air quality impacts that are less than significant and would 
result in substantial emission reductions of criteria pollutants and GHGs. Three activities 
associated with implementing the proposed control measures have potentially significant 
operational air quality impacts (i.e., additional production and use of electricity generation from 
natural gas combustion (prior to the full conversion to renewable sources), additional production 
and use of alternative fuels, and reformulation of coatings, adhesives, sealants, and lubricants). 
However, the extent of potential air quality impacts from these three activities is dependent upon 
the type, size and overall design of any future projects implemented in response to the proposed 
control measures, the details of which are unknown at this time and cannot be forecasted. For 
this reason, the quantities of the potential air quality impacts cannot be estimated at this time. 
Nonetheless, when the effects of all of the proposed control measures are considered together, a 
net NOx emission reduction of 124 tons per day is expected, which is an order of magnitude 
greater than any of the potentially significant air quality impacts from implementing some of the 
individual control measures. Overall, the 2022 AQMP is expected to result in a sizable air 
quality benefit. Thus, operational activities resulting from implementation of all of the proposed 
control measures in the 2022 AQMP are expected to be generate less than significant air quality 
operational impacts for criteria pollutants. 

Implementation of control measures in the 2022 AQMP is expected to result in substantial GHG 
emission reductions from replacing diesel- and gasoline-fueled equipment with electric-powered 
and alternative fueled equipment which, over the long-term, will offset potentially significant 



Final Program Environmental Impact Report Chapter 1 – Executive Summary 
 

2022 AQMP 1-15 November 2022 

short-term increases in GHG emissions from construction projects, additional production and use 
of electricity generation from natural gas combustion (prior to the full conversion to renewable 
sources), additional production and use of alternative fuels, and replacements of existing 
combustion equipment with new lower emitting combustion equipment, resulting in an overall 
reduction of GHG emissions. 

The 2022 AQMP control measures would result in significant adverse air quality impacts during 
construction and, when combined with past, present, and reasonably foreseeable activities, in 
particular with transportation projects projected in the Connect SoCal Plan and the Proposed 
2022 State SIP Strategy, would contribute to cumulatively considerable impacts to air quality 
related to criteria pollutant emissions during construction, a significant, unavoidable cumulative 
impact.  

Emission increases would be expected from implementation of the 2022 AQMP as described in 
Section 4.2.5; however, the overall emission reductions associated with implementation of the 
2022 AQMP, as well as the SIP measures developed by CARB and the Regional Transportation 
Strategy and Transportation Control Measures developed by SCAG, are expected to result in a 
substantial reduction in criteria pollutant emissions. These measures are expected to result in a 
reduction of 124 tons per day of NOx, or about a 67 percent reduction over 2018 levels and 
about an 83 percent decrease below current levels in the South Coast Air Basin (see 2022 
AQMP, Chapter 4). Therefore, the overall emission reductions are expected to outweigh any 
emission increases and provide an overall benefit. Therefore, the cumulative air quality impacts 
are less than significant. 

The Proposed 2022 State Strategy also considered GHG emissions reductions to be beneficial. 
However, the GHG emissions reductions in the SCAG Connect SoCal Plan were considered 
significant because they did not reach the mandated target. The 2022 AQMP is not cumulatively 
considerable to the significant impact and in fact is expected to improve the goal towards the 
mandated GHG reduction target. Therefore, the cumulative GHG impact is considered beneficial 
and less than significant. 

1.5.2 ENERGY 
 
Subchapter 4.3 examines impacts on the supply and demand of energy sources from 
implementing the proposed control measures in the 2022 AQMP. The NOP/IS for the 2022 
AQMP (Appendix A) identified the following activities associated with implementing the 
proposed control measures as having potentially significant energy impacts: 1) the use of 
electricity and fossil fuels associated with construction activities; 2) the demand for electricity 
due to the use of more zero emission technologies including vehicles, airport ground equipment, 
and marine vessels; 3) the use of natural gas demand to generate additional electricity and 
hydrogen; and 4) the use of alternative fuels in lieu of gasoline or diesel. 

Project-specific and cumulative energy impacts associated with the projected increased uses of 
energy are evaluated in Subchapter 4.3 of the Program EIR. Control measures in the 2022 
AQMP were evaluated to determine whether or not they could contribute to direct or indirect 
energy impacts. Some control measures would require the increased energy use (e.g., 
replacement of residential appliances with electric appliances, increased use of zero emission 
technologies). Other measures would alter the form of energy used (e.g., switching from gasoline 
or diesel power to alternative fuels). Evaluation of control measures was based on examination 
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of the impact of the control measures and technologies in light of current energy needs. All 
control measures identified determined to have energy impacts were analyzed to identify both 
beneficial effects (energy conserving) and adverse impacts (energy consuming). 

Implementation of the 2022 AQMP will result in less than significant energy resource impacts 
from: 1) short-term construction-related activities; and 2) demand for petroleum fuels, biodiesel 
and renewable diesel, ethanol, propane, methanol, biomethane, and renewable natural gas. 
However, the increase in electricity demand, natural gas demand in the short-term, and hydrogen 
demand are expected to result in significant adverse energy resource impacts. Implementation of 
mitigation measures E-1 to E-12 would reduce energy resource impacts, but impacts after 
mitigation would likely remain significant.  

Implementation of the 2022 AQMP control measures, the TCMs in the Connect SoCal Plan, the 
SIP strategies, and the state policies identified in Table 4.3-4, when combined with other past, 
present, and reasonably foreseeable activities, would result in a significant increase in electricity, 
natural gas, and hydrogen demand which may not currently be available, and would contribute to 
cumulatively considerable impacts. No additional mitigation measures to reduce the significant 
cumulative impacts to energy have been identified. Cumulative impacts to energy demand for 
past, present, and reasonably foreseeable future projects would remain significant and 
unavoidable for electricity, natural gas, and hydrogen demand. 

1.5.3 HAZARDS AND HAZARDOUS MATERIALS 
 
Subchapter 4.4 identifies the potential hazards and hazardous materials impacts as a result of 
implementing the control measures in the 2022 AQMP. The NOP/IS for the 2022 AQMP 
identified the following types of control measures as having potentially significant hazards and 
hazardous materials impacts: 1) the routine transport, storage, and use of ammonia in air 
pollution control equipment (e.g., SCRs); 2) the production, storage, and use of alternative fuels 
including but not limited to natural gas and hydrogen to produce electricity and to fuel on- and 
off-road mobile sources; 3) disposal of batteries, fluids, and spent catalyst; 4) increased use of 
lower-VOC containing products reformulated with flammable materials; and 5) conducting 
chipping and grinding of wood and greenwaste in fire hazard areas.  

Project-specific and cumulative hazards and hazardous materials impacts associated with these 
projected increased transport, storage, use, and disposal of hazardous materials are evaluated in 
Subchapter 4.4 of the Program EIR. Tank ruptures, transportation related accidental releases, and 
fires were identified to have significant hazards and hazardous materials impacts.  

Increased ammonia usage could generate significant adverse hazards impacts in the event of 
accidental release during routine transport or catastrophic rupture of an ammonia tank at a 
facility since off-site receptors could be exposed to concentrations that would exceed the ERPG-
2 toxic endpoint concentration for ammonia. Implementation of mitigation measures HZ-1 to 
HZ-6 would reduce hazard impacts, but impacts after mitigation would likely remain significant. 

New natural gas pipelines may need to be constructed to service new hydrogen plants, resulting 
in potentially significant impacts as natural gas pipelines are located within and adjacent to 
residential areas and other sensitive receptors. The increased transportation of liquefied natural 
gas (LNG) is expected to generate significant adverse hazard impacts in the event of an accident. 
Because of the extensive state and federal requirements on new (and existing) natural gas 



Final Program Environmental Impact Report Chapter 1 – Executive Summary 
 

2022 AQMP 1-17 November 2022 

pipelines and hazardous materials transport, no other feasible mitigation measures have been 
identified, and the impacts would remain significant. 

The hazards associated with the use of hydrogen, ethanol and ethanol blends, compressed natural 
gas (CNG), propane (LPG), biodiesel, and renewable diesel as fuels are considered safer than or 
equivalent to conventional fuels. Therefore, increased use of these fuels with a concurrent 
decline in the use of conventional fuels would not result in significant hazard impacts. The 
increased transport of LNG for use as an alternative fuel was determined to be potentially 
significant. 

While the continued and potential increased use of water-based coatings and products would 
generally be expected to reduce the overall hazard impacts associated with solvent-based 
products, the potential reformulation of coatings and products to products that are more 
flammable (e.g., acetone) could result in a significant impact on fire hazard impacts. 
Implementation of mitigation measures HZ-7 and HZ-8 would reduce hazard impacts, and 
impacts after mitigation are expected to be less than significant. 

Implementation of the 2022 AQMP control measures, the TCMs in the Connect SoCal Plan, the 
SIP strategies, the state policies identified in Table 4.3-4 (see Energy Impacts, Subchapter 4.3), 
when combined with other past, present, and reasonably foreseeable activities, would result in a 
significant increase in the use of hazards and hazardous materials. Feasible mitigation measures 
have been developed for implementation of the above projects in the relative CEQA documents 
to reduce the significant hazard impacts. No additional feasible mitigation measures have been 
identified to further reduce cumulative hazard impacts. Therefore, cumulative impacts to hazards 
and hazardous materials for past, present, and reasonably foreseeable future projects would 
remain significant and unavoidable. 

1.5.4 HYDROLOGY AND WATER QUALITY  
 
Subchapter 4.5 identifies the potential hydrology and water quality impacts as a result of 
implementing the control measures in the 2022 AQMP. The NOP/IS for the 2022 AQMP 
evaluated all of the proposed control measures and determined that some of the control measures 
would involve the following activities and equipment which collectively could cause potentially 
significant hydrology and water quality impacts: 1) potential increase in water demand; 2) 
potential increase in wastewater discharge and related water quality impacts; 3) water quality 
impacts associated with increased use of and accidental releases of alternative fuels; 4) water 
quality impacts associated with accidental releases of ammonia from operation of SCR 
technology; 5) water quality impacts associated with accidental releases from battery disposal 
and processing including acid spills; and, 6) water quality impacts associated the use and clean-
up of reformulated products. Project-specific and cumulative hydrology and water quality 
impacts associated with these activities are evaluated in Subchapter 4.5 of the Program EIR. 

Overall, implementation of Control Measures L-CMB-01, L-CMB-05, L-CMB-06, CTS-01, 
MCS-02, MOB-05, MOB-06, MOB-07, and MOB-08 combined has the potential to cause 
potentially significant water demand and water supply impacts after combining the amount of 
water that may be needed during both construction and operation. While increased water demand 
may not be exceeded for an individual project at a facility, the collective water use has the 
potential to exceed the 262,820 gallons per day of potable water demand significance threshold. 
Mitigation measures are proposed, but the specific ones that would be implemented depend on 
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the specific characteristics of individual projects, the volume and type of water expected to be 
used, and whether there is sufficient supply of water given the ongoing extreme drought 
conditions. Water demand and water supply impacts are therefore expected to remain significant 
after mitigation measures are applied. 

In addition, implementation of Control Measures L-CMB-01, L-CMB-05, L-CMB-06, CTS-01, 
MCS-02, MOB-05, MOB-06, MOB-07, and MOB-08 combined has the potential to cause 
potentially significant water quality impacts such that mitigation measures are required. While 
potential changes in water quality volume and concentration levels may not require all affected 
facilities to modify their industrial waste discharge permit or NPDES permit, it is possible that 
some facilities may need to do so. Mitigation measures are proposed, but the specific ones that 
would be implemented depend on the specific characteristics of individual projects, the 
wastewater volume and concentration levels expected to be discharged, and whether there is 
sufficient capacity in the existing wastewater treatment and storm water collection systems to 
handle the increased volume. If sufficient capacity does not exist, then a facility will be faced 
with physically modifying their wastewater treatment and/or storm water collection systems 
which would require discretionary approvals and potentially, further CEQA review. Therefore, 
wastewater treatment and water quality impacts are expected to remain significant after 
mitigation measures are applied. 

The 2022 AQMP control measures would result in significant adverse hydrology, specifically 
water demand and water supply, and water quality impacts. When combined with past, present, 
and reasonably foreseeable activities, and in particular with the Connect SoCal Plan, would 
contribute cumulatively considerable impacts to water quality impacts identified in the Connect 
SoCal Plan. Therefore, cumulative significant impacts to water demand, water supply, and water 
quality are expected. No additional mitigation measures to reduce the significant cumulative 
impacts to water demand, water supply, and water quality have been identified. Therefore, 
cumulative impacts to past, present, and reasonably foreseeable future projects would remain 
significant and unavoidable for water demand, water supply, and water quality. 

1.5.5 NOISE 
 
Subchapter 4.6 identifies the potential noise impacts as a result of implementing the control 
measures in the 2022 AQMP. The NOP/IS for the 2022 AQMP evaluated all of the proposed 
control measures and determined that a majority would involve physical modifications requiring 
construction activities to occur and that the use of construction equipment could generate 
potentially significant noise impacts. Project-specific and cumulative noise impacts associated 
with the various types of construction activities and associated equipment that may be required to 
implement the proposed control measures in the 2022 AQMP are evaluated in Subchapter 4.6 of 
the Program EIR. 

Implementing the 2022 AQMP is expected to require construction activities that include: 1) 
installation of new equipment or devices; 2) removal of older equipment or devices; 3) 
modification or retrofit of existing equipment and facilities; and 4) modification of existing 
roadways to install new equipment and roadway infrastructure. The potential noise impact of 
construction activities would vary depending on the existing noise levels in the environment and 
the location of sensitive receptors (e.g., residences, hotels, hospitals, etc.) with respect to 
construction activities. Because no specific projects are currently proposed, the noise impacts are 
speculative. Potential modifications would occur at facilities typically located in appropriately 
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zoned industrial or commercial areas, so construction noise impacts at stationary sources on 
sensitive receptors are expected to be less than significant. In addition, some of the control 
measures could result in minor construction activities that could create some minimal noise 
associated with replacing appliances such as water heaters, space heaters, cooking equipment, 
and pool heaters located in residential settings. Sources of noise for appliance replacement 
activities would be relatively brief and comprised of trucks delivering new appliances and 
hauling away old appliances, electronic hand trucks to maneuver the appliances to/from the truck 
to the residential location, and hand-tools to disconnect the old appliance and connect new 
appliance to the necessary electronic and plumbing components, as applicable. For these reasons, 
construction noise impacts at residences are also expected to be less than significant. 

The construction of roadway infrastructure would result in additional construction noise sources 
near transportation corridors, and it is not uncommon for residences and other sensitive receptors 
to be located within several hundred feet of the existing roadways, so noise levels associated 
with construction activities could increase three dBA or greater and generate potentially 
significant noise impacts, although temporary. Vibration from construction activities could 
exceed the 72 VdB threshold for structures and sensitive receptors within 200 feet of 
construction activities if certain types of construction equipment are used and so is considered 
potentially significant. Therefore, the noise and vibration impacts during construction activities 
are considered significant.  

As noted in Section 4.6.3, nearly all noise impacts associated with the proposed control measures 
in the 2022 AQMP are associated with construction activities except for Control Measure MCS-
02 – Wildfire Prevention, which is designed as a preventative measure to thin out forestland by 
chipping and grinding greenwaste and wood waste to reduce the amount of fuel available for 
wildfires. Thinning and chipping activities typically require the use of chainsaws, dozers, and 
chippers/grinders. The noise levels for this type of equipment ranges from 85 to 110 dBA. The 
thinning and chipping activities should not require blasting, pile driving, or heavy earthmoving, 
and therefore, should not generate significant vibrations. The areas that are most likely to require 
additional thinning and chipping are in San Bernardino Urban Wildland Interface where there are 
few sensitive receptors. For areas in forestlands where sensitive receptors are present, the areas 
surrounding existing structures are already required to be periodically cleared of woodwaste and 
greenwaste in order to maintain a defensible space around any structures. Therefore, Control 
Measure MCS-02 is not expected to result in significant operational noise impacts. Based upon 
these considerations, significant adverse noise impacts relating to noise associated with 
operational activities are not expected from implementing the proposed project. 

Implementing control measures from the 2022 AQMP could result in significant adverse noise 
and vibration impacts due to associated construction activity. Implementation of the 2022 AQMP 
control measures, the TCMs in the Connect SoCal Plan, and the 2022 SIP Strategy, when 
combined with other past, present, and reasonably foreseeable activities, would result in a 
potentially significant increase in noise and vibration associated with construction and would 
contribute to cumulatively considerable impacts to noise and vibration. No additional mitigation 
measures to reduce the significant cumulative adverse impacts to construction noise and 
vibration have been identified. Therefore, cumulative impacts due to past, present, and 
reasonably foreseeable future projects would remain significant and unavoidable for construction 
noise and vibration. 
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1.5.6 SOLID AND HAZARDOUS WASTE 
 
Subchapter 4.7 examines potential solid and hazardous waste impacts from implementing the 
proposed control measures in the 2022 AQMP. The NOP/IS for the 2022 AQMP evaluated all of 
the proposed control measures and determined that a majority would involve the following 
activities which collectively could cause potentially significant solid and hazardous waste 
impacts: 1) increase in construction waste; 2) increase in waste associated with the disposal of 
old equipment; 3) increase in waste from catalysts; 4) increase in waste from filters; 5) increase 
in greenwaste associated with chipping activities; and 6) increase in waste due to 
vehicle/equipment scrapping and disposal of car batteries. Project-specific and cumulative solid 
and hazardous waste impacts associated with the various types of control measures in the 2022 
AQMP are evaluated in Subchapter 4.7 of the Program EIR. 

Project-specific and cumulative solid and hazardous waste impacts associated with construction 
and operational activities have been evaluated in Subchapter 4.7 of the Program EIR. Control 
measures in the 2022 AQMP were evaluated to determine whether or not they could contribute 
to direct or indirect solid and hazardous waste impacts. 

Implementation of the 2022 AQMP control measures is expected to result in construction 
activities that may include installation of air pollution control equipment (e.g., low NOx burners, 
SCR systems, electrification of sources); replacement of existing equipment; installation of 
roadway infrastructure (wayside power and catenary lines or other similar technologies); 
installation of battery charging infrastructure; and installation of alternative fuel infrastructure. 
For purposes of evaluating potential solid and hazardous waste impacts, it has been assumed 
herein that no new industrial facilities or corridors will be constructed, but rather some existing 
facilities and corridors will be modified to include installation of new equipment and roadway 
infrastructure. Because it is difficult to quantify the construction and demolition waste generated 
by implementing control measures from the 2022 AQMP, solid and hazardous waste impacts 
from construction are concluded to be significant. 

The extent of solid and hazardous waste impacts from early retirement of equipment is difficult 
to quantify, but concluded to generate potentially significant adverse impact because available 
landfill space is limited with only four solid waste landfills in Southern California having 
capacity past 2039. Implementation of mitigation measures SHW-1 to SHW-3 would reduce 
solid and hazardous waste impacts, but impacts after mitigation would likely remain significant. 

The 2022 AQMP could result in significant adverse solid and hazardous waste impacts because 
of potential increases in waste produced during construction and operation activities. 
Implementation of the 2022 AQMP control measures, the TCMs in the Connect SoCal Plan, the 
SIP strategies, when combined with other past, present, and reasonably foreseeable activities, 
would result in a significant increase in solid and hazardous waste, and would contribute to 
cumulatively considerable impacts to solid and hazardous waste. No additional mitigation 
measures to reduce the significant cumulative impacts to solid and hazardous waste have been 
identified. Cumulative impacts to solid and hazardous waste for past, present, and reasonably 
foreseeable future projects would remain significant and unavoidable for solid and hazardous 
waste. 
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1.5.7 POTENTIAL ENVIRONMENTAL IMPACTS FOUND NOT TO BE 
SIGNIFICANT 

 
Subchapter 4.8 presents the environmental topic areas that would either have no impacts or less 
than significant impacts from implementing the control measures in the 2022 AQMP. The 
analysis provided in the NOP/IS concluded that the following environmental topic areas would 
either have no impacts or less than significant impacts: aesthetics, agriculture and forestry 
resources, biological resources, cultural and tribal cultural resources, geology and soils, land use 
and planning, mineral resources, population and housing, public services, recreation, 
transportation, and wildfire. The reasons for concluding either no impacts or less than significant 
impacts for each of these environmental topic areas are explained in Subchapter 4.8 of the 
Program EIR. 

1.5.8 OTHER CEQA TOPICS 
 
Subchapter 4.9 presents the analysis of growth-inducing impacts of a proposed project that 
“could foster economic or population growth, or the construction of additional housing, either 
directly or indirectly, in the surrounding environment. Included in this are projects which would 
remove obstacles to population growth.” [CEQA Guidelines Section 15126.2(e)]. In addition, 
this subchapter also presents the significant environmental effect which cannot be avoided and 
the relationship between short-term and long-term productivity. [CEQA Guidelines Sections 
15126(c) and 15126 (a)(2), respectively].  

1.6 EXECUTIVE SUMMARY: CHAPTER 5 – ALTERNATIVES  
 
1.6.1 ALTERNATIVES EVALUATED IN THE PROGRAM EIR  
 
This Program EIR provides a discussion of alternatives to the proposed project as required by 
CEQA. The alternatives discussion includes measures for attaining the objectives of the 
proposed project and provides a means for evaluating the comparative merits of each alternative. 
A ‘no project’ alternative must also be evaluated. The range of alternatives must be sufficient to 
permit a reasoned choice, but need not include every conceivable project alternative. CEQA 
Guidelines Section 15126.6(c) specifically notes that the range of alternatives required in a 
CEQA document is governed by a 'rule of reason' and only necessitates that the CEQA document 
set forth those alternatives necessary to permit a reasoned choice. The key issue is whether the 
selection and discussion of alternatives fosters informed decision making and public 
participation. A CEQA document need not consider an alternative whose effect cannot be 
reasonably ascertained and whose implementation is remote and speculative. [CEQA Guidelines, 
Section 15126.6(f)(3)]. A total of four alternatives were evaluated in the Program EIR. 

Alternative 1 – No Project Alternative: CEQA requires the evaluation of the No Project 
Alternative, which consists of what would occur if the proposed project was not approved; in this 
case, not adopting the 2022 AQMP. The net effect of not adopting the 2022 AQMP would be a 
continuation of the 2016 AQMP.  

Alternative 2 – Mobile Source Reductions Only: Under Alternative 2, no stationary control 
measures would be implemented. Only the mobile source control measures proposed by both 
CARB and the South Coast AQMD would be implemented.  
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Alternative 3 – Early Implementation of Control Measures: Under Alternative 3, the 
proposed control measures identified in the project description (see Chapter 2) would be 
unchanged but the timeframe for implementing the proposed control measures would occur three 
years earlier so that all measures would be fully implemented by 2034. This shift in 
implementation would provide for the project emissions reductions to be achieved sooner than 
what is contemplated by the proposed project. Early implementation of Alternative 3 means that 
construction activities, including the removal and replacement of equipment would also occur 
over a shorter period of time. 

Alternative 4 – All Regulatory Non-Incentive Alternative: The focus of Alternative 4 would 
be limited to control measures that could be directly implemented by the South Coast AQMD or 
CARB and for which the South Coast AQMD has the authority to regulate or for which CARB 
has the authority to regulate. Therefore, the control measures under this alternative would be 
primarily limited to stationary source control measures, plus mobile source measures for which 
the South Coast AQMD and CARB have the authority to implement. The incentive measures 
would be eliminated under this alternative.  

1.6.2 ALTERNATIVES ANALYSIS SUMMARY  
 
Of the project Alternatives, Alternative 1 would generate the least severe and fewest number of 
environmental impacts compared to the 2022 AQMP. However, compared to the other project 
alternatives, Alternative 1 would achieve none of the project objectives (see Chapter 2 for the 
comprehensive list of objectives) and would not accomplish critical objective of complying with 
the federal 8-hour ozone standard (70 ppb).  

Alternative 3 would be expected to generate equivalent impacts to the proposed project in all 
environmental topic areas because it would implement the same control measures in a faster 
manner. Air quality, noise, and solid waste impacts could be greater under Alternative 3 as they 
would be more concentrated in time. Alternative 3 would provide greater air quality and health 
benefits by complying with the federal 8-hour ozone standard three years sooner than the 
proposed project or other alternatives and would achieve all of the project objectives. 

The analysis of potential impacts from each of the project alternatives concludes that Alternative 
2 (Mobile Source Reductions Only) is the environmentally superior alternative. This conclusion 
is based on the fact that removing the stationary source control measure would reduce the 
potentially significant hazard impacts associated with the storage and transportation of ammonia 
and eliminate further hazards from reformulated coatings and products. Other impacts would be 
less than the proposed project, although still significant, including construction emissions, short-
term GHG emissions, construction noise, and solid and hazardous waste impacts associated with 
construction debris and the early retirement of equipment. Alternative 2 would achieve over 90 
tons per day of NOx emission reductions, but additional emission reductions through 
implementing CAA Section 182(e)(5) measures (an estimated 37 pounds to achieve the carrying 
capacity of the Basin) would be needed to comply with the federal 8-hour ozone standard (70 
ppb). Alternative 2 would meet some of the project objectives with the exception that it would 
not demonstrate attainment of the 2015 federal 8-hour ozone standard unless other control 
measures are implemented; and would not achieve widespread adoption of zero emission and 
low NOx technologies across all stationary sources.  
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Alternative 4 would have similar impacts to the proposed project with slightly fewer impacts in 
construction emissions, electricity demand, natural gas demand, alternative fuels, water demand, 
water quality impacts, construction waste generation, spent vehicle batteries, and early retirement 
of equipment as the incentive measures would not be implemented. In addition, Alternative 4 
would result in 6.8 tons per day fewer NOx reduction emissions and would be the closest 
Alternative to meeting the federal 8-hour ozone standard, other than Alternative 3. Therefore, an 
additional 6.8 tons per day of NOx emission reductions through implementing CAA Section 
182(e)(5) measures would be required. Alternative 4 would achieve most of the project 
objectives with the exception of: attainment of the 2015 federal 8-hour ozone standard (70 ppb); 
seeking substantial funding for incentives to implement early deployment and commercialization 
of zero and low NOx emission technologies; and prioritizing distribution of incentive funding to 
environmental justice areas, as the Alternative 4 would not include incentive funding.  

Based on the above information and discussion, the proposed project has been proven to be the 
most effective project that achieves the all the project objectives relative to environmental 
impacts generated. While adverse secondary impacts will be difficult to avoid, mitigation 
measures are proposed and an overall air quality benefit will result along with reductions in 
toxics and GHGs. The proposed project will satisfy the CAA and not put the region in legal 
vulnerability that could harm the environment, communities and businesses. 

1.7 EXECUTIVE SUMMARY: CHAPTERS 6 AND 7  
 
Chapter 6 provides the references relied upon to prepare this Program EIR. Chapter 7 provides 
the acronyms that are used throughout this Program EIR. 

 



 

 

CHAPTER 2 

PROJECT DESCRIPTION  

Introduction 
History of Previous AQMPs and Attainment Strategies  
Agency Authority 
Project Location 
Development of 2022 AQMP and Proposed Attainment Strategy 
Project Objectives 
Project Description 
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2.1 INTRODUCTION 

The California Legislature created the South Coast AQMD in 19771 as the agency responsible 
for developing and enforcing air pollution control rules and regulations in the South Coast Air 
Basin (Basin) and portions of the Salton Sea Air Basin (SSAB) and Mojave Desert Air Basin 
(MDAB). By statute, the South Coast AQMD is required to adopt an Air Quality Management 
Plan (AQMP) demonstrating compliance with all federal and state ambient air quality standards 
for the areas under the jurisdiction of the South Coast AQMD2. Furthermore, the South Coast 
AQMD must adopt rules and regulations that carry out the AQMP3. The AQMP is a regional 
blueprint for how the South Coast AQMD will achieve air quality standards and healthful air; it 
contains multiple goals promoting reductions of criteria air pollutants including nitrogen oxides 
(NOx) and volatile organic compounds (VOC), as well as co-benefits of reducing greenhouse 
gases (GHGs) and toxic air contaminants (TACs).  
 
In 1977, amendments to the Federal Clean Air Act (CAA) included requirements for submitting 
State Implementation Plans (SIPs) for nonattainment areas that failed to meet all federal ambient 
air quality standards (CAA Section 172), and similar requirements exist in state law. [Health and 
Safety Code Section 40462]. The Federal CAA was amended in 1990 to specify attainment dates 
and SIP requirements for ozone, carbon monoxide (CO), nitrogen dioxide (NO2), and particulate 
matter (PM) with an aerodynamic diameter of less than 10 microns (PM10). In 1997, the United 
States Environmental Protection Agency (U.S. EPA) promulgated ambient air quality standards 
for PM with an aerodynamic diameter less than 2.5 microns (PM2.5 or fine particulate matter). 
U.S. EPA is required to periodically update the national ambient air quality standards (NAAQS). 
 
In addition, the California Clean Air Act (CCAA), which was adopted in 1988, requires the 
South Coast AQMD to achieve and maintain state ambient air quality standards for ozone, CO, 
sulfur dioxide (SO2), and NO2 by the earliest practicable date.4 The CCAA requires air districts, 
including South Coast AQMD, to achieve and maintain state standards by the earliest practicable 
date and for extreme nonattainment areas, to include all feasible measures pursuant to Health and 
Safety Code Sections 40913, 40914, and 40920.5. While not defined in these sections of the 
Health and Safety Code, the term “feasible” is defined in the California Environmental Quality 
Act (CEQA) pursuant to Public Resources Code Section 21061.1 and CEQA Guidelines5 Section 
15364, as a measure capable of being accomplished in a successful manner within a reasonable 
period of time, taking into account economic, environmental, legal, social, and technological 
factors. 
 
In 2015, the U.S. EPA lowered the primary and secondary 8-hour ozone standard from 75 to 70 
parts per billion (ppb) for ground-level ozone. As such, the South Coast AQMD developed the 
2022 AQMP (referred to herein as the proposed project) which contains a variety of control 
measures designed to bring the region into attainment with this standard by 2037 for the Basin 
and the Coachella Valley and comply with the federal and state ambient air quality standards for 
ozone. NOx emissions are a precursor to the formation of ozone and reductions in NOx remain 

 
1 The Lewis-Presley Air Quality Management Act, 1976 Cal. Stats., Ch. 324 (codified at Health and Safety Code Section 40400-

40540). 
2 Health and Safety Code Sections 40460(a); 40001 
3 Health and Safety Code Section 40440(a). 
4 Health and Safety Code Section 40910 
5 The CEQA Guidelines are codified at Title 14 California Code of Regulations Section 15000 et seq. 
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key to achieve attainment of the 2015 8-hour ozone standard. The proposed control measures in 
the 2022 AQMP therefore primarily focus on reducing NOx emissions from existing emission 
sources and promoting the use of the cleanest available new emission sources. Specifically, the 
proposed control measures focus on maximizing the implementation of existing zero, low, or 
ultra-low NOx technologies in combination with the potential for the ongoing development of 
additional zero emission and low NOx technologies.  
 
Implementation of the proposed control measures which comprise the 2022 AQMP may affect 
existing and new development as well as stationary and mobile sources within South Coast 
AQMD’s jurisdiction and may result in emission reductions, an environmental benefit, but may 
also cause potential environmental impacts which are required to be evaluated pursuant to 
CEQA. As such, the South Coast AQMD has prepared this Final Program Environmental Impact 
Report (Final Program EIR).  
 
2.2 HISTORY OF PREVIOUS AQMPS AND ATTAINMENT 

STRATEGIES 

The Federal CAA requires areas that do not meet the health-based NAAQS to develop and 
implement an emission reduction strategy to attain healthful levels of air quality in a timely 
manner. California also requires areas that do not meet the California ambient air quality 
standards (CAAQS or state standards) to take all feasible measures towards achieving the 
CAAQS at the earliest practicable date. AQMPs provide the strategy and the underlying 
technical analysis for how the region will meet federal standards by the required dates and 
continue progress to achieve the state standards. As the U.S. EPA is required by law to review 
the NAAQS every five years, an AQMP is usually developed every four to six years to address 
requirements of a new NAAQS. 
 
2.2.1 TIMELINE OF PREVIOUS AQMPS AND AQMP-RELATED ACTIVITIES 
 
The South Coast AQMD Governing Board adopted the first AQMP in 1979 and the 2022 AQMP 
will be the twelfth plan prepared by the South Coast AQMD. In between the adoption and 
amendment of the various AQMPs over the years, other AQMP-related actions were taken to 
modify the SIP for specific pollutants, e.g., PM10 for the Coachella Valley and for the Basin, 
CO, and lead for Los Angeles County. The following bullets provide a historical summary of the 
main components of the AQMP development activities, including updates and revisions, that 
have occurred over the years: 

• The 1982 AQMP was developed to reflect better data and modeling tools. However, in 
1987, a federal court ordered the U.S. EPA to disapprove the 1982 AQMP because it did 
not demonstrate attainment of all NAAQS by 1987 as required by the Federal CAA. This, 
in part, led to the preparation of the 1989 AQMP. 

• The 1989 AQMP was specifically designed to attain all NAAQS and included three 
“tiers” of control measures needed to attain all standards by relying on significant future 
technology advancement to attain these standards. 

• The 1991 AQMP was developed to comply with the CCAA. Shortly after its adoption, 
the 1991 AQMP was amended to add a control measure containing market incentive 
programs which was subsequently adopted as South Coast AQMD’s Regulation XX - 
Regional Clean Air Incentives Market (RECLAIM). 
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• The 1994 AQMP was developed to comply with the CCAA three-year update 

requirement and to meet the Federal CAA requirement for an ozone SIP, and included the 
following: 
o All geographical areas under the jurisdiction of the South Coast AQMD, compared to 

just the Basin; 
o While the basic control strategies remained the same, an updated reference to the 

three-tiered structure of control measures, which were previously referred to as Tiers 
I, II, and III, was replaced with short-term, intermediate-term, and long-term; 

o Updated and refined control measures carried over from the 1991 AQMP; 
o Best Available Control Measure PM10 Plan; 
o Ozone Attainment Demonstration Plan; 
o Amendments to the federal Reactive Organic Compound Rate-of-Progress Plan (also 

referred to as the VOC Rate-of-Progress Plan); and 
o Attainment Demonstration Plans for the federal PM10, NO2, and CO air quality 

standards. 
 

• The 1997 AQMP was designed to comply with the three-year update requirements 
specified in the CCAA as well as to include an attainment demonstration for PM10 as 
required by the Federal CAA. When compared to the 1994 AQMP relative to ozone, the 
1997 AQMP contained the following changes to the control strategies: 
o Less reliance on transportation control measures (TCMs); 
o Less reliance on long-term control measures that rely on future technologies as 

allowed under Federal CAA Section 182(e)(5); and 
o Removal of other infeasible control measures and indirect source measures that had 

been substantially impacted by the state legislature in enacting new provisions in the 
Health and Safety Code. 

 
• The 1999 Amendment to the 1997 AQMP revised the ozone portion of plan in response 

to U.S. EPA’s partial disapproval, a settlement of litigation by environmental groups 
challenging the 1997 AQMP, and to address the state’s requirements for a triennial plan 
update. The 1999 amendment was approved by U.S. EPA in 2000 and provided the 
following:  
o Greater emission reductions in the near-term than would occur under the 1997 

AQMP; 
o Early adoption of the measures that would otherwise be contained in the next three-

year update of the AQMP; and 
o Additional flexibility relative to substituting new measures for infeasible measures 

and recognition of the relevance of cost effectiveness in determining feasibility. 
 

• The 2003 AQMP was approved and adopted by the South Coast AQMD Governing 
Board but was never fully approved by the U.S. EPA as part of the SIP. Instead, the 2003 
AQMP was partially approved and partially disapproved by U.S. EPA, based on the 
California Air Resources Board’s (CARB’s) withdrawal of mobile source measures after 
the 1-hour ozone standard was revoked. The 2003 AQMP addressed the following 
control strategies: 
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o Attaining the federal PM10 ambient air quality standard for the Basin and Coachella 
Valley and these portions were initially approved by the U.S. EPA but then the 
attainment demonstration was disapproved for both areas after the CARB withdrew 
its measures; 

o Attaining the federal 1-hour ozone standard; 
o Control measures from the 1997 AQMP and 1999 AQMP that were not yet 

implemented; 
o Revisions to the Post-1996 VOC Rate-of-Progress Plan and SIP for CO; and 
o Initial analysis of emission reductions necessary to attain the PM2.5 and 8-hour ozone 

standards. 
 

• The 2007 AQMP focused on reducing ozone and PM10. When CARB adopted their State 
Strategy for the 2007 SIP, they also adopted the 2007 AQMP as part of the SIP which 
was forwarded to U.S. EPA for approval. The following summarizes the major 
components of the 2007 AQMP: 
o Used the most current air quality setting at the time (i.e., 2005 data); 
o Updated emission inventories using 2002 as the base year, which also incorporated 

measures adopted since adopting the 2003 AQMP; 
o Updated emission inventories of stationary and mobile on-road and off-road sources; 
o 2003 AQMP control measures not yet implemented (eight of the control measures 

originally contained in the 2003 AQMP were updated or revised for inclusion into the 
2007 AQMP); 

o 24 new measures which were incorporated into the 2007 AQMP based on replacing 
the South Coast AQMD’s long-term control measures from the 2003 AQMP with 
more defined or new control measures and control measure adoption and 
implementation schedules; 

o South Coast AQMD’s recommended control measures to reduce emissions from 
sources that are primarily under state and federal jurisdiction, including on-road and 
off-road mobile sources, and consumer products; 

o Southern California Association of Governments’ (SCAG) regional transportation 
strategy and control measures; and 

o Analysis of emission reductions necessary and attainment demonstrations to achieve 
the federal 8-hour ozone and PM2.5 air quality standards. 

 
• The March 2011 Revisions to the 2007 PM2.5 and Ozone SIP for the Basin and 

Coachella Valley were adopted which consisted of the following: 
o Updated implementation status of South Coast AQMD control measures necessary to 

meet the 2015 PM2.5 attainment date; 
o Revised the control measure adoption schedule; 
o Changed the emission inventory resulting from CARB’s December 2010 revisions to 

the on-road truck and off-road equipment rules; and 
o A South Coast AQMD commitment to its “fair share” of additional NOx emission 

reductions, if needed, in the event U.S. EPA does not voluntarily accept the “federal 
assignment.” 
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• The October 2011 Further Revisions to the PM2.5 and Ozone SIP for the Basin and 
Coachella Valley followed a three-prong approach for identifying contingency measures 
which: 
o Identified equivalent emission reductions achieved through improvements in air 

quality; 
o Relied on committed emissions reductions for the 2007 ozone plan; and 
o Quantified excess emissions reductions achieved by existing rules and programs that 

were not originally included in the 2007 PM2.5 SIP. 
 

• The 2012 AQMP was primarily designed to meet all requirements to demonstrate 
attainment of the 2006 24-hour PM2.5 standard of 35 micrograms per cubic meter 
(µg/m3). In 2013, Control Measure IND-01 – Backstop Measure for Indirect Sources of 
Emissions from Ports and Port-Related Facilities, was incorporated into the Final 2012 
AQMP. The following summarizes the major components of the 2012 AQMP :  
o Incorporated the most current science and analytical tools; 
o Contained a comprehensive strategy aimed at controlling pollution from stationary 

(point) sources, on-road and off-road mobile sources and area sources; 
o Demonstrated attainment with the federal 24-hour PM2.5 standard by 2014 in the 

Basin through adoption of control measures; 
o Updated the U.S. EPA approved 8-hour ozone control plan with new measures 

designed to reduce reliance on Federal CAA Section 182 (e)(5) long-term measures 
for achieving NOx and VOC reductions; 

o Addressed several state and federal planning requirements by incorporating new 
scientific information, primarily in the form of updated emissions inventories, 
ambient measurements, and new meteorological air quality models; 

o Updated the air quality status of the SSAB in the Coachella Valley; 
o Discussed the emerging issues of ultrafine particles and near-roadway exposures; 
o Analyzed the energy supply and demand issues that face the Basin and their 

relationship to air quality; 
o Demonstrated attainment with the 1-hour ozone standard and vehicle miles travelled 

(VMT) emission offsets, per U.S. EPA requirements based on the court case of 
Association of Irritated Residents (AIR) vs. U.S. EPA (2012); and 

o Specified measures to further implement the ozone strategy in the 2007 AQMP. 
 

• The 2015 Supplement to the 24-Hour PM2.5 (35 µg/m3) SIP demonstrated attainment 
with the 2006 24-hour PM2.5 NAAQS by 2015 pursuant to the Federal CAA (Title 1, 
Part D, Subpart 4) by including a discussion of the effects of the drought on the 
attainment date, in response to a court case. The 2015 Supplement also included new 
transportation conformity budgets for 2015.  

 
• In January 2016, the South Coast AQMD requested and received from the U.S. EPA a 

redesignation of the 24-hour PM2.5 standard to serious nonattainment area with a new 
attainment deadline of 2019. 
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• The 2016 AQMP was developed to demonstrate attainment of the 1-hour and 8-hour 
ozone NAAQS, as well as the latest 24-hour and annual PM2.5 standards. The following 
summarizes the major components of the 2016 AQMP: 
o Promoted emission reductions in criteria pollutants, GHG, and toxic air contaminants 

to improve human health in the region; 
o Recognized the importance of reducing emissions from mobile sources and worked 

closely with CARB and the U.S. EPA to reduce mobile source emissions, especially 
along transportation corridors and related to goods movement; 

o Encouraged transition of vehicles, building, and industrial facilities to cleaner 
technologies; and  

o Included TCMs developed by SCAG from the 2016 Regional Transportation 
Plan/Sustainable Communities Strategies (RTP/SCS). 

 
• The 2018 Update to the 1-hour Ozone Standard Attainment Demonstration from the 2016 

AQMP included: 1) a revised emission inventory; 2) revised air quality modeling; and 3) 
an updated attainment strategy to be consistent with the final emissions inventory in the 
2016 AQMP that was used for the 8-hour ozone and PM2.5 standards attainment 
demonstrations.  

 
• The November 2019 Contingency Measure Plan addressed the contingency measure 

requirements for the 1997 8-hour ozone NAAQS for the Basin so as to achieve the 108 
tons per day (tpd) of NOx reductions allocated to Federal CAA Section 182(e)(5) 
measures needed to attain the 1997 8-hour ozone standard in 2023 and includes: 1) newly 
identified emission reduction strategies; 2) additional incentive funding to further 
accelerate the transition to the cleanest available technologies; and 3) federal measures 
and/or significant level of funding to achieve the required reductions from sources under 
federal responsibility. 

 
• The 2019 Reclassification of the Coachella Valley from a Severe nonattainment area to 

an Extreme nonattainment area for the 1997 8-hour ozone standard extended the 
attainment date to June 15, 2024 from June 15, 2019.  

 
• The June 2020 Reasonably Available Control Technology (RACT) Demonstration and 

Emissions Statement Certification for 2015 8-Hour Ozone Standard was developed to be 
consistent with the Federal CAA and the U.S. EPA’s guidelines, and is required as part of 
the 2022 AQMP. 

 
• The December 2020 the Coachella Valley Extreme Area Plan was developed to 

demonstrate attainment of the 1997 8-hour ozone standard before the required deadline of 
June 15, 2024, and to address the new Federal CAA requirements for the Extreme 
nonattainment areas. In addition, the December 2020 Attainment Plan for the 2006 24-
hour PM2.5 Standard for the Basin was developed to demonstrate attainment of the 2006 
24-hour PM2.5 standard by 2023 and to address other federal Clean Air Act requirements 
through the continued implementation of existing regulations and programs. 

 
• In June 2021, the 2021 PM10 Maintenance Plan for the Basin was developed because the 

Basin was redesignated in 2013 as attainment for the 24-hour average PM10 NAAQS and 
the Federal CAA requires California to submit a subsequent maintenance plan eight years 



Final Program Environmental Impact Report Chapter 2 – Project Description 
 

2022 AQMP 2-7 November 2022 

after an attainment redesignation to provide for maintenance of the NAAQS for the next 
10 years after the period covered by the first maintenance plan (2023-2033). The 2021 
PM10 Maintenance Plan included a maintenance demonstration that the Basin will 
continue to attain the standard, verification of continued attainment, a commitment to a 
future monitoring network, a contingency plan, and provisions for contingency plan 
implementation. 

 
• In November 2021, the 2021 Redesignation Request and Maintenance Plan for the 2006 

and 1997 PM2.5 Standards for the Basin sought to redesignate the Basin as attainment, 
and included the following: 1) a maintenance demonstration that the Basin will maintain 
attainment through 2035; 2) a mechanism to verify continued attainment; 3) a 
commitment to continue monitoring PM2.5; 4) a contingency plan in case the standard is 
violated in the future; and 5) provisions for contingency plan implementation. 

 
2.2.2 PROGRESS IMPLEMENTING THE 2016 AQMP 
 
The 2016 AQMP was adopted in March 2017, approved by CARB the same month, and 
submitted to the U.S. EPA in April 2017. The 2016 AQMP included a comprehensive control 
strategy with specific control measures to attain ozone and PM2.5 NAAQS. The ozone portion 
and the 24-hour PM2.5 standard elements of the 2016 AQMP have been approved by the U.S. 
EPA into the SIP. The “moderate” annual PM2.5 elements of the 2016 AQMP have also been 
approved by the U.S. EPA, and in 2020, the U.S. EPA approved the Basin’s re-designation as a 
“serious” nonattainment area for the annual PM2.5 standard. These approvals include SIP 
revisions submitted in response to the U.S. EPA’s initial findings. 

Since its adoption, the South Coast AQMD has continued to implement the controls described 
in the 2016 AQMP control strategy. Progress toward fulfilling the 2016 AQMP commitments is 
tracked by emissions reductions that have occurred and are expected to occur from the 
implementation of adopted regulations. A particular area of focus the past several years has 
been on implementing Control Measure CMB-05 for transitioning facilities from the 
RECLAIM Program to Best Available Retrofit Control Technology (BARCT) level controls. 
That transition is expected to achieve five tons per day of NOx reductions in addition to the 
reduction on the RECLAIM allocation cap as specified in the 2015 Regulation XX amendment. 
The recent amendments of rules applicable to the RECLAIM facilities also address in part the 
requirements set by the AB 617 Community Emissions Reductions Programs. From 2018 to 
2021, a total of twelve rules (Rules 1109.1, 1110.2, 1117, 1118.1, 1134, 1135, 1146, 1146.1, 
1146.2, 1147.1, 1150.3, and 1179.1) were adopted/amended to establish BARCT NOx emission 
limits.  

With the exception of Rule 1109.1, the total emission reductions resulting from these rules are 
about 5.9 tons per day, which are anticipated to be achieved by 2024 (reductions from Rule 
1118.1 are allocated to CMB-03). Implementation of Rule 1109.1, adopted on November 5, 
2021, is estimated to reduce NOx emissions by approximately 7.7 to 7.9 tons per day upon final 
implementation, with 3.7 to 3.8 tons per day expected by 2023. 2.6 tons per day out of the total 
7.7 to 7.9 tons per day reductions will be used to fulfill the RECLAIM shave commitment set by 
the 2015 amendment of Regulation XX. Furthermore, four additional rules (Rules 1147, 1147.2, 
1153.1, and 1159.1) are currently under development and are scheduled for amendment/adoption 
in calendar year 2022. 
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Table 1-2 in the 2022 AQMP lists the South Coast AQMD’s 2016 AQMP commitments and the 
control measures or rules that were adopted through 2021. Emission reduction commitments and 
reductions achieved through adopted measures are based on the emission inventories and 
milestone years from the 2016 AQMP. The new control strategy and attainment demonstrations 
in the 2022 AQMP are expected to supersede any previous commitments not achieved and not 
re-introduced in the proposed control strategy.  

TABLE 2.2-1 
2022 AQMP Emission Reductions for South Coast AQMD Control Measures (tons/day) 

Pollutant Commitment Achieved 
2021 2025 2021 2025 

NOx 23.1 31.0 22.3 to 23.1 13.6 to 15.1 
VOC 6.4 9.6 2.4 -- 
PM2.5 TBD 3.3 -- -- 
Source: Revised Draft 2022 AQMP, Chapter 1, Table 1-2 
TBD = to be determined 
 
2.3 AGENCY AUTHORITY 

2.3.1 AGENCY AUTHORITY – 2022 AQMP 

The 2022 AQMP sets forth emission reduction programs which require the cooperation of all 
levels of government: local, regional, state, and federal, as well as public engagement. Each level 
is represented in the AQMP by the appropriate agency or jurisdiction that has the authority over 
specific emissions sources. Accordingly, each agency or jurisdiction commits to specific 
planning and implementation responsibilities. 
 
At the federal level, U.S. EPA is charged with establishing emission standards including motor 
vehicle standards; train, airplane, and ship pollutant exhaust and fuel standards; and regulation of 
non-road engines less than 175 horsepower. CARB, representing the state level, also oversees 
development of 2022 AQMP control measures for on-road vehicle emission standards in 
California; motor vehicle fuel specifications; some off-road source emission standards and fuel 
standards, including marine vessels; and consumer product standards. At the regional level, the 
South Coast AQMD is responsible primarily for non-vehicular sources and has limited authority 
over mobile sources (e.g., fleet regulations, incentives for accelerated vehicle turnover, reduction 
in average vehicle ridership, etc.). In addition, the South Coast AQMD has lead responsibility for 
developing stationary, some area, and indirect source control measures and coordinating the 
development and adoption of the 2022 AQMP. Lastly, at the local level, the cities and counties 
and their various departments (e.g., harbors and airports) have a dual role related to 
transportation and land use. Their efforts are coordinated through the regional metropolitan 
planning organization for the Basin, SCAG, which is responsible for preparing the TCM 
component of the 2022 AQMP. Interagency commitment and cooperation are keys to success of 
the 2022 AQMP. 
 
2.3.2 AGENCY AUTHORITY – CEQA 
 
The California Environmental Quality Act (CEQA) is comprised of Public Resources Code 
Section 21000 et seq. and CEQA Guidelines which are codified at Title 14 California Code of 
Regulations, Section 15000 et seq. CEQA requires all potential adverse environmental impacts 
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of proposed projects be evaluated and methods to reduce or avoid identified significant adverse 
environmental impacts of these projects be implemented, if feasible. [Public Resources Code 
Section 21061.1 and CEQA Guidelines Section 15364]. The purpose of the CEQA process is to 
inform decision makers, public agencies, and interested parties of potential adverse 
environmental impacts that could result from implementing a proposed project and to identify 
feasible mitigation measures or alternatives, when an impact is significant. 
 
The proposed adoption of the 2022 AQMP is a discretionary action subject to South Coast 
AQMD Governing Board consideration, which has the potential for resulting in direct or indirect 
change to the environment and, therefore, is considered a “project” as defined by CEQA. [CEQA 
Guidelines Section 15378]. The lead agency is the “public agency that has the principal 
responsibility for carrying out or approving a project that may have a significant effect upon the 
environment.” [Public Resources Code Section 21067]. Since the South Coast AQMD 
Governing Board has the primary responsibility for approving the entire project as a whole, the 
South Coast AQMD is the most appropriate public agency to act as lead agency for the proposed 
project. [CEQA Guidelines Section 15051(b)]. 
 
A Program Environmental Impact Report (Program EIR) for the 2022 AQMP is considered to be 
the appropriate document pursuant to CEQA Guidelines Section 15168(a)(3), because the 2022 
AQMP constitutes a series of actions that can be characterized as one large project in connection 
with the issuance of rules, regulations, plans, or other general criteria required to govern the 
conduct of a continuing program. The use of a Program EIR provides several advantages 
including: 
 

• Providing an occasion for a more exhaustive consideration of effects and alternatives than 
would be practical in an EIR on an individual action; 

• Ensuring a consideration of cumulative impacts that might be slighted in a case-by-case 
analysis; 

• Avoiding duplicative reconsideration of basic policy considerations; 

• Allowing consideration of broad policy alternatives and program-wide mitigation 
measures at an early time when the Lead Agency has greater flexibility to deal with basic 
problems of cumulative impacts; and 

• Allowing its use with a later activity if the later activity is within the scope of the project 
analyzed in the Program EIR without requiring further environmental documents. 

 
As the lead agency for the proposed project, South Coast AQMD released the Notice of 
Preparation/Initial Study (NOP/IS) for the 2022 AQMP on May 13, 2022 for a 32-day public 
review and comment period. A copy of the NOP/IS can be found in Appendix A. Comments and 
responses to comments received on the NOP/IS can be found in Appendix B.  
 
2.4 PROJECT LOCATION 
 
The proposed project is located with South Coast AQMD’s jurisdiction, which covers an area of 
approximately 10,743 square miles, and includes the four-county Basin (all of Orange County 
and the non-desert portions of Los Angeles, Riverside and San Bernardino counties), and the 
Riverside County portion of the SSAB and the non-Palo Verde, Riverside County portion of the 
MDAB. The Basin is a subarea of South Coast AQMD’s jurisdiction; it is bounded by the Pacific 
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Ocean to the west and the San Gabriel, San Bernardino, and San Jacinto mountains to the north 
and east. The Riverside County portion of the SSAB, which is a federal nonattainment area 
known as the Coachella Valley Planning Area, is bounded by the San Jacinto Mountains to the 
west and spans the eastern boundary of the Coachella Valley up to the Palo Verde Valley (see 
Figure 2-1). 
 

 

FIGURE 2-1 
Southern California Air Basins and South Coast AQMD’s Jurisdiction 

 
2.5 DEVELOPMENT OF 2022 AQMP AND PROPOSED ATTAINMENT 

STRATEGY 
 
In 2015, the U.S. EPA strengthened the 8-hour NAAQS for ground-level ozone by lowering the 
primary and secondary ozone standard levels to 70 ppb. The Basin is classified as an “extreme” 
nonattainment area and the Coachella Valley is classified as a “severe-15” nonattainment area 
for the 2015 ozone NAAQS. The South Coast AQMD is requesting a voluntary reclassification 
of the Coachella Valley Portion of the Salton Sea Air Basin from “severe-15” to “extreme” 
nonattainment for the 2015 8-hour ozone standard, with an extension of the ozone attainment 
date from August 3, 2033 to August 3, 2038. The Coachella Valley is also pending a voluntary 
reclassification from “severe” to “extreme” nonattainment for the 2008 8-hour ozone standard 
which is scheduled to be consideredwas approved by the South Coast AQMD Governing Board 
at the public hearing scheduled for held on November 4, 2022 (subject to change). The 2022 
AQMP focuses on attaining the 2015 8-hour ozone NAAQS by 2037, and addressing the state 
Clean Air Act requirements.  
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The 2022 AQMP is designed to reduce emissions from existing emission sources and promote 
the use of the cleanest available new emission sources. The proposed control measures in the 
2022 AQMP focus on maximizing the implementation of existing zero emission and low NOx 
technologies. It also recognizes that new low NOx and zero emitting technologies and ultra-low 
NOx technologies may still need to be invented or may not yet be commercially available to 
achieve the necessary reductions in order to achieve the ambient air quality standards for ozone 
(e.g., 70 ppb for both the federal and state standards). Because NOx emissions are a precursor to 
the formation of ozone and a key component to reduce ozone levels low enough to meet the 
standard, the 2022 AQMP primarily focuses on achieving NOx emission reductions in order to 
attain the ozone standard. Preliminary analyses indicate that in order to achieve the ozone 
standards by 2037, approximately 67 percent of additional NOx emission reductions will be 
needed, above and beyond the previously adopted measures in the 2016 AQMP. 
 
VOC emissions are also a precursor to the formation of ozone such that achieving emission 
reductions of VOCs can help contribute to the overall goal of attaining the ozone standard and 
reduce exposure to harmful air pollutants. As such, some of the proposed control measures in the 
2022 AQMP focus on achieving VOC emission reductions. However, VOC emission reductions 
are much less effective at reducing ozone at the low NOx levels needed for attainment.  
 
Traditional air quality planning relies on a combination of controlling emissions at the tailpipe or 
exhaust stack, new engine technologies, and improvements to existing fuels. These traditional 
approaches are effective to an extent but since most affected sources are already equipped with 
NOx control equipment, traditional approaches are not expected to be able to achieve the 
additional reduction of 71 percent needed to achieve the ozone standard. Under the 2022 AQMP, 
the proposed control measures would: 

• accelerate the replacement of high-emitting mobile sources with zero emission or low 
NOx technologies;  

• encourage the use of lower-emitting alternative fuels;  

• affect stationary sources at existing commercial/industrial facilities and residential 
developments; 

• develop incentives to remove/replace higher-emitting equipment;  

• establish greater control of industrial stationary sources;  

• control indirect sources of emissions;  

• improve detection and procedures; and 

• establish educational and outreach programs. 
 
In order to attain the ozone standards, the majority of NOx emission reductions must come from 
mobile sources, including ships, aircraft, and locomotive engines, all of which are primarily 
regulated by federal and international laws, depending on the applicable jurisdiction, with limited 
authority by CARB at the state level and the South Coast AQMD at the local level. Attainment is 
not possible without significant reductions from these sources. The South Coast AQMD will 
continue to work closely with CARB in their efforts to further control mobile source emissions 
where federal or state actions do not meet regional needs. 
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2.6 PROJECT OBJECTIVES 
 
CEQA Guidelines Section 15124(b) requires an EIR to include a statement of objectives, which 
describes the underlying purpose of the proposed project. The purpose of the statement of 
objectives is to aid the lead agency in identifying alternatives and the decision-makers in 
preparing a statement of findings and a statement of overriding considerations, if necessary. The 
objectives of the proposed 2022 AQMP are summarized in the following bullet points. These 
objectives may be refined or modified as part of the Program EIR preparation process. 

• Reduce ozone and its precursors on an expeditious implementation schedule. 

• Demonstrate attainment of the 2015 federal 8-hour federal ozone standard (70 ppb) in the 
South Coast Air Basin by 2037. 

• Redesignate the Coachella Valley to “extreme” nonattainment and demonstrate 
attainment of the 2015 federal 8-hour federal ozone standard (70 ppb) by 2037. 

• Reduce the population’s exposure to nonattainment pollutants (e.g., ozone and ozone 
precursor pollutants) according to the prescribed schedule and minimize adverse health 
impacts. 

• Update planning assumptions and the best available information such as SCAG’s 2020 
Connect SoCal RTP/SCS.  

• Utilize SCAG’s growth forecast to project future baseline emissions. Update emission 
inventories using 2018 as the base year and incorporate emission reductions achieved 
from all applicable rules and regulations and the latest demographic forecasts. 

• Achieve widespread adoption of zero emission and low NOx technologies across all 
mobile sectors and stationary sources large and small.  

• Seek substantial funding for incentives to implement early deployment and 
commercialization of zero and low NOx emission technologies. 

• Update any remaining control measures from the 2016 AQMP and incorporate into the 
2022 AQMP as appropriate. 

• Calculate and take credit for co-benefits from other planning efforts (e.g., GHG reduction 
targets, energy efficiency, and transportation). 

• Prioritize distribution of incentive funding in environmental justice areas and see 
opportunities to focus benefits on the most disadvantaged communities.  

• Continue to work closely with businesses and industry groups to identify the most cost 
effective and efficient path to meeting clean air goals while being sensitive to economic 
concerns. 

• Develop a strategy with fair-share emission reductions at the federal, state, and local 
levels. 

• Comply with federal contingency measure requirements. 
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• Enhance the socioeconomic analysis and pursue the most efficient and cost-effective path 
to achieve multi-pollutant and multi-deadline targets. 

• Prioritize regulatory opportunities and innovative non-regulatory “win-win” approaches 
for emission reduction. 

 
2.7 PROJECT DESCRIPTION 
 
The 2022 AQMP control measures consist of three main components: 1) the stationary and 
mobile source control measures that would be implemented by the South Coast AQMD; 2) 
CARB-developed control measures and strategies from CARB’s 2022 Strategy for the State 
Implementation Plan which include state and federal mobile source control measures; and 3) 
SCAG-developed TCMs from SCAG’s 2020 RTP/SCS.  
 
The 2022 AQMP control measures primarily rely on the acceleration of zero emission and low 
NOx technologies, incentive programs, and advanced technologies. A summary of the proposed 
control measures is provided in the following subsections. The following bullet points 
summarize the major components of the 2022 AQMP: 

• The air pollutant emissions baseline (e.g., 2018 data); 

• Updated emission inventories using 2018 as the baseline year and reflecting control 
measures that have been implemented since the 2016 AQMP; 

• New South Coast AQMD measures for stationary and mobile sources to be incorporated 
into the 2022 AQMP; 

• SCAG’s 2020 RTP/SCS based on Final 2020-2045 RTP/SCS, and related TCMs; 

• CARB’s Proposed 2022 State Strategy; 

• Analysis of emission reductions necessary to achieve the federal 8-hour ozone air quality 
standard; 

• Overview of state and federal planning requirements; and, 

• Implementation schedule for adoption of the proposed control measures. 
 
2.7.1 SOUTH COAST AQMD STATIONARY SOURCE CONTROL MEASURES 
 
A control measure is an emission reduction program based on specific technologies and methods 
identified for potential implementation to achieve reductions in air pollutant emissions to attain 
an air quality standard. The proposed stationary source ozone measures are designed to assist to 
attain the 2015 8-hour ozone standard (70 ppb) via reductions in emissions of NOx and VOC. 
Since NOx and VOC are primary precursor pollutants to form ground-level ozone, the stationary 
source ozone measures are identified by the primary pollutant targeted to achieve emission 
reductions (e.g., primarily NOx but some focus on VOC). These measures target a number of 
source categories, including Combustion Sources (CMB), Energy and Climate Change Programs 
(ECC), Petroleum Operations and Fugitive VOC Emissions (FUG), Coatings and Solvents 
(CTS), Compliance Flexibility Programs and Public Outreach (FLX), Multiple Component 
Sources (MCS), and Biogenic Sources (BIO). Combustion Sources are further divided into 
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Residential Combustion Sources (R-CMB), Commercial Combustion Sources (C-CMB), and 
Large Combustion Sources (L-CMB). Each control measure may rely on several control 
methods. For the 2022 AQMP, the South Coast AQMD proposed a total of 48 control measures. 
Out of the 48 proposed control measures, 30 target reductions from stationary sources with the 
majority anticipated to be developed in the next several years and implemented prior to 2037. 
Table 2.7-1 provides a list of the South Coast AQMD proposed ozone measures for stationary 
sources along with the proposed adoption date, proposed implementation timeframe, and 
emission reductions in 2032 and 2037.  

TABLE 2.7-1 
South Coast AQMD Proposed Stationary Source 8-Hour Ozone Control Measures 

Control 
Measure 
Number 

Control Measure Title 
Proposed 
Adoption 

Date 

Proposed 
Implementation 

Timeframe 

Emission 
Reductions 

(tpd) 
(2032/2037) 

R-CMB-01 

Emission Reductions from Replacement 
with Zero Emission or Low NOx 
Appliances - Residential Water Heating 
[NOx] 

2024 2029 0.46 / 1.25 

R-CMB-02 
Emission Reductions from Replacement 
with Zero Emission or Low NOx 
Appliances – Residential Space Heating 

2024 2029 0.44 / 1.17 

R-CMB-03 Emission Reductions from Residential 
Cooking 2024 2029 0.29 / 0.79 

R-CMB-04 

Emission Reductions from Replacement 
with Zero Emission or Low NOx 
Appliances – Residential Other 
Combustion Sources 

2024 2029 1.15 / 3.09 

C-CMB-01 
Emission Reductions from Replacement 
with Zero Emission or Low NOx 
Appliances - Commercial Water Heating 
[NOx] 

2025 2031 0.04 / 0.25 

C-CMB-02 
Emission Reductions from Replacement 
with Zero Emission or Low NOx 
Appliances - Commercial Space Heating 
[NOx] 

2025 2031 0.04 / 0.21 

C-CMB-03 Emission Reductions from Commercial 
Cooking Devices [NOx] 

2025 2031 0.21 / 0.64 

C-CMB-04 Emission Reductions from Small Internal 
Combustion Engines [NOx] 

2025 2026 0 / 2.25 

C-CMB-05 
NOx Reductions from Small 
Miscellaneous Commercial Combustion 
Equipment (Non-Permitted) [NOx] 

2027 2037 0 / 5.14 

L-CMB-01 NOx Reductions from RECLAIM 
Facilities [NOx] 2022 2025 0 / 0.31 

L-CMB-02 Reductions from Boilers and Process 
Heaters (Permitted) [NOx] 2027 2037 0 / 0.45 

L-CMB-03 
NOx Emission Reductions from Permitted 
Non-Emergency Internal Combustion 
Engines [NOx] 

2026 2031 0 / 0.34 

 



Final Program Environmental Impact Report Chapter 2 – Project Description 
 

2022 AQMP 2-15 November 2022 

TABLE 2.7-1 (concluded) 
South Coast AQMD Proposed Stationary Source 8-Hour Ozone Control Measures 

Control 
Measure 
Number 

Control Measure Title 
Proposed 
Adoption 

Date 

Proposed 
Implementation 

Timeframe 

Emission 
Reductions 

(tpd) 
(2032/2037) 

L-CMB-04 Emission Reductions from Emergency 
Standby Engines (Permitted) [NOx, VOC] 2025 2031 

0.0 / 2.04 
[NOx] 

0.0 / 0.1 
[VOC] 

L-CMB-05 NOx Emission Reductions from Large 
Turbines [NOx] 2027 2037 0 / 0.07 

L-CMB-06 NOx Emission Reductions from Electric 
Generating Facilities [NOx] 2027 2037 0.09 / 0.91 

L-CMB-07 Emission Reductions from Petroleum 
Refineries [NOx] 2027 2037 0 / 0.89 

L-CMB-08 
NOx Emission Reductions from 
Combustion Equipment at Landfills and 
Publicly Owned Treatment Works [NOx] 

2025 2037 0 / 0.33 

L-CMB-09 NOx Reductions from Incinerators [NOx] 2024 2029 0 / 0.90 

L-CMB-10 NOx Reductions from Miscellaneous 
Permitted Equipment [NOx] 2027 2037 0 / 1.01 

ECC-01 
Co-Benefits from Existing and Future 
Greenhouse Gas Programs, Policies, and 
Incentives [NOx] 

2023 2023 TBD / TBDb 

ECC-02 
Co-Benefits from Existing and Future 
Residential and Commercial Building 
Energy Efficiency Measures [NOx, VOC] 

2024 2024 TBD / TBD 

ECC-03 
Additional Enhancements in Reducing 
Existing Residential Building Energy Use 
[NOx, VOC] 

2025 2029 TBD / TBD 

FUG-01 Improved Leak Detection and Repair 
[VOC] 2023 2028 0.6 / 0.6 

FUG-02 Emission Reductions from Industrial 
Cooling Towers [VOC] 2026 2031 TBD / TBD 

CTS-01 
Further Emission Reductions from 
Coatings, Solvents, Adhesives, and 
Lubricants [VOC] 

2023 2031 0.5 / 0.5 

FLX-02 Stationary Source VOC Incentives [VOC] 2024 2025 TBD / TBD 

BIO-01 Assessing Emissions from Urban 
Vegetation [VOC] 2025 2025 TBD / TBD 

MCS-01 Application of All Feasible Measures [All 
Pollutants] 2023 2037 TBD / TBD 

MCS-02 Wildfire Prevention [NOx, PM] 2026 2031 N/A / N/A 

FLX-01 Improved Education and Public Outreach 
[All Pollutants] 2023 2023 N/A / N/A 

Key: tpd = tons per day; TBD = to be determined; N/A = not applicable 
 
The following text provides a brief description of the proposed control measures presented in 
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Table 2.7-1. Details of the following control measures are in Appendix IV-A6 of the 2022 
AQMP. 
 
R-CMB-01: Emission Reductions from Replacement with Zero Emission or Low NOx 
Appliances – Residential Water Heating: This control measure seeks to reduce NOx emissions 
from residential building water heating sources that are subject to Rule 1121 – Control of Oxides 
of Nitrogen (NOx) from Residential Type, Natural Gas-Fired Water Heaters. The measure 
proposes to: 1) develop a rule to require zero emission water heating units for installations in 
both new and existing residences; and 2) allow low NOx technologies as a transitional alternative 
when installing a zero emission unit is determined to be infeasible (e.g., colder climate zones, or 
architecture design obstacles). This control measure would include incentive funds to facilitate 
the transition to zero emission technologies and promote further emission reductions earlier than 
required. A primary zero emission residential water heating technology is currently available 
with the all-electric heat pump water heater. 
 
R-CMB-02: Emission Reductions from Replacement with Zero Emission or Low NOx 
Appliances – Residential Space Heating: This control measure seeks to reduce NOx emissions 
from residential space heating sources regulated by Rule 1111 – Reduction of NOx Emissions 
from Natural-Gas-Fired, Fan-Type Central Furnaces (Rule 1111). This control measure proposes 
to: 1) develop a rule to require zero emission space heating units for installations in both new and 
existing residences; and 2) allowing low NOx technologies as a transitional alternative when 
installing a zero emission unit is determined to be infeasible. This control measure would also 
provide incentive funds to facilitate adoption of zero emission technologies that would promote 
further emission reductions earlier than required. 
  
R-CMB-03: Emissions Reductions from Residential Cooking Devices: This control measure 
seeks to reduce NOx emissions from residential cooking devices including stoves, ovens, 
griddles, broilers, and others in new and existing buildings. Replacing gas burners with electric 
cooking devices, induction cooktops, or low NOx gas burner technologies will reduce NOx 
emissions. NOx reductions will be pursued through a combination of regulatory approaches and 
incentive programs. Proposed method of control consists of two steps: step one includes a 
technology assessment of emissions testing of various cooking devices to establish emissions 
rates. Once emissions rates are defined, step two supports future rule development and incentive 
programs. The rule would apply to manufacturers, distributors, and installers establishing 
emission limits. The incentive programs would provide funds to encourage and promote 
adoption of zero and low NOx emission technologies. 
 
R-CMB-04: Emission Reductions from Replacement with Zero Emission or Low NOx 
Appliances – Residential Other Combustion Sources: This control measure seeks to reduce 
NOx emissions from residential combustion sources that are not water heating (see R-CMB-01), 
space heating (see R-CMB-02) and cooking equipment (see R-CMB-03). The types of sources 
subject to Control Measure R-CMB-04 are miscellaneous, but are primarily comprised of natural 
gas and liquefied petroleum gas (LPG) fired swimming pool heaters, laundry dryers, and 
barbecue grills. The measure proposes to: 1) develop a rule to require zero emission technologies 
for some emission sources in both new and existing residences; and 2) allow low NOx 

 
6 Revised Draft 2022 AQMP Appendix IV-A: South Coast AQMD’s Stationary and Mobile Source Control Measures. 

http://www.aqmd.gov/2022aqmp. 

http://www.aqmd.gov/2022aqmp
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technologies as an alternative for the rest of emission sources. Mitigation fees may be required 
for certain lower NOx technology applications which will be evaluated during the future 
rulemaking process. During the rulemaking, staff will assess the universe of equipment. 
Incentive funds will be considered to facilitate adoption of zero emission technologies that would 
promote further emission reductions earlier than required. 
 
C-CMB-01: Emission Reductions from Replacement with Zero Emission or Low NOx 
Appliances – Commercial Water Heating: This control measure seeks to reduce NOx 
emissions from commercial building water heating sources that are subject to Rule 1146.2 – 
Emissions of Oxides of Nitrogen from Large Water Heaters and Small Boilers and Process 
Heaters (Rule 1146.2). The measure proposes to: 1) develop a rule to require zero emission 
commercial water heating units for installations in both new and existing buildings; and 2) allow 
low NOx technologies as a transitional alternative when installing a zero emission unit is 
determined to be infeasible. This control measure would also provide incentive funds to facilitate 
adoption of zero emission technologies that would promote further emission reductions earlier 
than required. 
 
C-CMB-02: Emission Reductions from Replacement with Zero Emission or Low NOx 
Appliances – Commercial Space Heating: This control measure seeks to reduce NOx 
emissions from commercial building space heating sources. (i.e., forced air furnaces) with a rated 
heat input capacity between 175,000 and 2,000,000 British Thermal Units per hour (BTU/hr). 
Those sources are currently not subject to the South Coast AQMD NOx rules. The measure 
proposes to: 1) develop rules to require zero emission commercial space heating units for 
installations in both new and existing buildings; and 2) allow low NOx technologies as a 
transitional alternative when installing a zero emission unit is determined to be infeasible. This 
control measure would also provide incentive funds to facilitate adoption of zero emission 
technologies that would promote further emission reductions earlier than required. Heat pumps 
have been broadly applied in commercial applications as the primary zero emission technology. 
 
C-CMB-03: Emission Reductions from Commercial Cooking Devices: This control measure 
seeks to reduce NOx emissions from commercial cooking devices including stoves, ovens, 
griddles, broilers, and others in new and existing buildings. Replacing gas burners with electric 
cooking devices, induction cooktops, or low NOx gas burner technologies will reduce NOx 
emissions. NOx reductions will be pursued through a combination of regulatory approaches and 
incentive programs. Proposed method of control consists of two steps: step one includes a 
technology assessment of emissions testing of various cooking devices to establish emissions 
rates. Once emissions rates are defined, step two supports future rule development and incentive 
programs. The rule will apply to manufacturers, distributors, and installers establishing emission 
limits. The incentive programs would provide funds to encourage and promote adoption of zero 
and low NOx emission technologies. 
 
C-CMB-04: Emission Reductions from Small Internal Combustion Engines: This control 
measure seeks to reduce NOx emissions from non-permitted engines rated 50 brake horsepower 
(bhp) or less. Such engines may be used in generators, pumps, or air compressors. Operators of 
these engines can include private residences or business and governmental entities. Because 
these small engines are not subject to South Coast AQMD regulations, approaches to reducing 
emissions will focus on education and outreach and incentive programs to encourage consumers 
to purchase zero emission technologies. Improved technologies and resulting cost reductions are 
anticipated to ease the transition towards zero emission alternative technologies. 
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C-CMB-05: NOx Reductions from Small Miscellaneous Commercial Combustion 
Equipment (Non-Permitted): This control measure seeks to reduce NOx emissions by 
replacing combustion with zero and low NOx emission technologies on miscellaneous 
unpermitted combustion equipment. Such equipment includes ovens, furnaces, dryers, and other 
fuel combustion equipment too small to require a permit. Zero emission technologies, including 
electrification will be used where and when such technology is feasible and cost-effective. This 
control measure will develop rules to require zero and low NOx emission technologies at point-
of-sale, establish incentive programs to facilitate adoption of cleaner technologies, and reassess 
permit and source-specific exemption thresholds. 
 
L-CMB-01: NOx Reductions for RECLAIM Facilities: This control measure reduces NOx 
emissions by transitioning NOx RECLAIM facilities to a command-and-control regulatory 
structure requiring BARCT level controls. Source categories covered by this control measure 
include metal melting and heating furnaces, food ovens, and nitric acid tanks. The following 
rules would implement this control measure: Proposed Amended Rule 1147.2 – NOx Reductions 
from Metal Melting and Heating Furnaces (PAR 1147.2); Proposed Amended Rule 1153.1 – 
Emissions of Oxides of Nitrogen from Commercial Food Ovens (PAR 1153.1); and Proposed 
Rule 1159.1 – Control of NOx Emissions from Nitric Acid Tanks (PR 1159.1). Staff is proposing 
to evaluate a variety of different NOx control technologies depending on the type of NOx source. 
 
L-CMB-02: Reductions from Boilers and Process Heaters (Permitted): This control measure 
reduces NOx emissions by replacing or retrofitting boilers and process heaters used in industrial, 
institutional, and commercial operations with zero and low NOx emission technologies. It would 
apply to units with a rated heat input greater than or equal to 2 million British Thermal Units per 
hour (MMBtu/hr). Boilers and process heaters used in industrial, institutional, and commercial 
operations with a rated heat input greater than or equal to 2 MMBTU/hr are currently regulated 
under Rules 1146 and 1146.1. This control measure will establish rules to set standards for new 
equipment, replacements, or retrofits of boilers and process heaters. 
 
L-CMB-03: NOx Emission Reductions from Permitted Non-Emergency Internal 
Combustion Engines: This control measure targets emission reductions from permitted non-
emergency internal combustion engines rated over 50 bhp regulated by Rule 1110.2 – Emissions 
from Gaseous- and Liquid-Fueled Engines (Rule 1110.2). Low NOx and zero emission 
technologies may be available in the future and will be evaluated to determine feasibility of 
implementation. 
 
L-CMB-04: Emission Reductions from Emergency Standby Engines (Permitted): This 
control measure seeks reductions of NOx emissions from emergency standby engines rated over 
50 bhp. Over 12,000 internal combustion engines are permitted for emergency standby power in 
the South Coast AQMD, however due to the essential nature, limited operations of these engines, 
and high replacement costs, multiple approaches are proposed to reduce emissions from this 
source category. The approaches involve an education and outreach program to encourage the 
transition to zero-emission technologies. Regulatory strategies include replacing older, higher 
emitting engines with cleaner engines or with alternative technologies, requiring the use of lower 
emission fuels, and a future prohibition of the use of internal combustion engines for emergency 
backup power. As alternative technologies mature and new technologies emerge, the South Coast 
AQMD will undertake rulemaking to maximize emission reductions utilizing zero emission 
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equipment where cost-effective and feasible and low NOx emission equipment in all other 
applications. 
 
L-CMB-05: NOx Emission Reductions from Large Turbines: This control measure aims to 
reduce NOx from turbines in the South Coast AQMD subject to Rule 1134 – Emissions of 
Oxides of Nitrogen from Stationary Gas Turbines (Rule 1134). Fuel cells and electrification are 
ways to shift away from combustion sources generating NOx emissions, wherever feasible. As 
older higher emitting turbines reach the end of their equipment life, it is expected that some 
facilities will opt to replace turbines with fuel cells or electrify facility operations. 
 
L-CMB-06: NOx Emission Reductions from Electricity Generating Facilities: This control 
measure reduces NOx emissions from electric generating units regulated by Rule 1135 – 
Emissions of Oxides of Nitrogen from Electricity Generating Facilities (Rule 1135). This 
measure proposes to develop a rule to implement low NOx and zero emission technologies at 
electricity generating facilities. The target of this approach is to replace boiler units with lower-
emitting turbines, implement zero emission technologies such as fuel cells or electrification for 
10 percent of gas-fired sources and other lower NOx emission technologies for the rest of gas-
fired sources, and require stricter emission requirements from diesel internal combustion 
engines. 
 
L-CMB-07: Emission Reductions from Petroleum Refineries: The goal of this measure is to 
assess and identify potential actions to further reduce NOx emissions by 20 percent for large 
refinery heaters and boilers with a maximum rated heat input of 40 MMBTU/hour. This would 
be accomplished by developing a rule requiring a lower NOx concentration limit of two parts per 
million (ppm). South Coast AQMD staff identified three potential technological approaches to 
further reduce emissions for the large heaters and boilers category. The three approaches include 
next-generation ultra-low NOx burners, advanced SCR, and transition to zero emission 
technology. 
 
L-CMB-08: NOx Emission Reductions from Combustion Equipment at Landfills and 
Publicly Owned Treatment Works: This control measure aims to reduce NOx emissions 
through a regulatory approach. The source categories for this control measure are biogas fueled 
combustion equipment, specifically boilers, turbines, and engines, which are regulated by Rule 
1150.3 – Emissions of Oxides of Nitrogen from Combustion Equipment at Landfills (Rule 
1150.3) and Rule 1179.1 – Emission Reductions from Combustion Equipment at Publicly 
Owned Treatment Works Facilities (Rule 1179.1). 
 
L-CMB-09: NOx Reductions from Incinerators: This control measure seeks emission 
reductions of NOx by replacing or retrofitting incinerators and other combustion equipment 
associated with incinerators with zero and low NOx emission technologies. Incinerators are used 
to burn waste material at high temperatures until reduced to ash. This control measure will 
achieve reductions by developing a rule, and implementation of low NOx burner systems or 
ultra-low NOx burner systems. 
 
L-CMB-10: NOx Reductions from Miscellaneous Permitted Equipment: The goal of this 
measure is to assess and identify potential actions to further reduce NOx emissions associated 
with miscellaneous permitted equipment located in the South Coast AQMD jurisdiction. South 
Coast AQMD staff will convene a stakeholder working group to discuss and identify actions or 
approaches to further reduce NOx emissions from these sources. Miscellaneous permitted 
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equipment is regulated under Rule 1147 – NOx Reductions from Miscellaneous Sources (Rule 
1147) with NOx emission limits depending on equipment category. 
 
ECC-01: Co-Benefits from Existing and Future Greenhouse Gas Programs, Policies, and 
Incentives: This control measure seeks to quantify and take credit for the criteria pollutant co-
benefits associated with programs to reduce GHG emissions. The processes that emit criteria 
pollutants and their precursors also typically emit GHGs. Mandates and programs that reduce 
GHG emissions will also reduce criteria pollutant emissions. Significant efforts are currently 
being planned and implemented to reduce GHG emissions under state programs such as 
California Governor Executive Order B-55-18 and Senate Bill (SB) 100 California Renewables 
Portfolio Standard Program: Emissions of Greenhouse Gases, which established reduction goals 
for 2030, 2045, and 2050. 
 
ECC-02: Co-Benefits from Existing and Future Residential and Commercial Building 
Energy Efficiency Measures: This control measure seeks to quantify and take credit for criteria 
pollutant co-benefits resulting from the implementation of energy efficiency mandates such as 
California’s Title 24 program. In addition, there are multiple programs that provide incentives, 
rebates, and loans for residential and commercial building efficiency projects. Improvements in 
weatherization and other efficiency measures provide emission reductions through reduced 
energy use for heating, cooling, lighting, cooking, and other needs. South Coast AQMD staff 
will work with agencies, utilities, and other stakeholders to implement innovative measures that 
provide energy savings along with emission reductions. 
 
ECC-03: Additional Enhancements in Reducing Existing Residential Building Energy Use: 
This control measure seeks to provide incentive funding to enhance the objectives of ECC-02. 
Incentives will be used to further promote programs reducing energy use associated with space 
heating, water heating, and other large residential energy sources, achieving emission reductions 
beyond the levels expected from program mandates. Residential incentive programs would be 
developed to facilitate weatherization, replace older appliances with highly efficient technologies 
and encourage renewable energy adoption. Incorporating efficient appliance technologies, 
improving weatherization, and encouraging renewables such as solar thermal heating and 
photovoltaic panels will reduce energy demand and provide additional emission reductions 
within the residential sector. The South Coast AQMD will collaborate with utilities, agencies, 
and organizations to help leverage funding and coordinate incentives with existing programs. 
 
FUG-01: Improved Leak Detection and Repair: This proposed control measure seeks to 
reduce emissions of VOCs from fugitive leaks from process and storage equipment located at a 
variety of sources including, but not limited to, oil and gas production, petroleum refining, 
chemical products processing, storage and transfer, marine terminals, and other. Some of these 
facilities are subject to leak detection and repair (LDAR) requirements established by the South 
Coast AQMD and the U.S. EPA that include periodic VOC concentration measurements using 
an approved portable organic vapor analyzer (OVA) to identify leaks. This measure would 
implement the use of advanced leak detection technologies including optical gas imaging devices 
(OGI), open path detection devices, and gas sensors for earlier detection of VOC emissions from 
leaks. 
 
FUG-02: Emission Reductions from Industrial Cooling Towers: This proposed control 
measure seeks to reduce VOC emissions from industrial cooling towers through enhanced leak 
identification and repair requirements. Industrial cooling towers remove heat absorbed in the 
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circulating cooling water systems at power plants, petroleum refineries, petrochemical plants, 
natural gas processing plants, and a wide variety of industrial operations. This control measure 
proposes to first assess the need for additional monitoring and practices to reduce industrial 
cooling tower VOC emissions. The assessment will include a review of the emissions inventory, 
costs for monitoring equipment, and the control requirements established by other governmental 
agencies. Findings from this assessment will be the basis of potential future rulemaking 
activities. 
 
CTS-01: Further Emission Reductions from Coatings, Solvents, Adhesives, and 
Lubricants: This proposed control measure seeks VOC emission reductions by focusing on 
select coating, adhesive, solvent, and sealant categories by further limiting the allowable VOC 
content in formulations or incentivizing the use of super-compliant technologies. Categories to 
be considered include but are not limited to, metal part and product coatings, automotive 
refinishing coatings, adhesives, and sealants. Use of super-compliant zero and low VOC 
materials, such as powder coating, aqueous coatings, and some ultraviolet light, electron beam, 
and light emitting diode cured coatings, eliminate or substantially reduce emissions compared to 
similar products that are not zero or low VOC products. There are several product categories 
where these materials perform as well as traditional products and are widely available in the 
market. The proposal is anticipated to be accomplished with a multi-phase adoption and 
implementation schedule. Tightening regulatory exemptions that may be used as loopholes and 
enhanced enforcement can also lead to reduced emissions. 
 
FLX-02: Stationary Source VOC Incentives: This control measure seeks to provide incentive 
funding to facilitate the adoption of clean, low VOC emission technologies from stationary 
sources. Facilities would be able to qualify for incentive funding if they use equipment or accept 
permit conditions which result in cost-effective emission reductions that are beyond existing 
requirements. The program would establish procedures for quantifying emission benefits from 
clean technology implementation and develop cost-effectiveness thresholds for funding 
eligibility. Mechanisms will be explored to incentivize businesses to choose the cleanest 
technologies as they replace equipment and upgrade facilities, and to provide incentives to 
encourage businesses to move into these technologies sooner. Potential incentive concepts 
include incentive funding, permitting and fee incentives and enhancements, New Source Review 
(NSR) incentives and enhancements, branding incentives, and recordkeeping and reporting 
incentives. 
 
BIO-01: Assessing Emissions from Urban Vegetation: This control measure seeks to improve 
the understanding of VOCs emitted by trees and vegetation (biogenic sources) and their 
contribution to PM and ozone formation. Certain VOCs emitted by biogenic sources are highly 
reactive and potent ozone precursors. A recent analysis of municipal tree inventories across the 
Basin demonstrated that many recently planted species are either high emitters (e.g., Quercus 
ilex, Quercus agrifolia, Platanus species) or are trees for which emission factors are unknown or 
highly uncertain (e.g., Koelreuteria bipinnata, Cercis canadensis, Pistacia chinensis, 
Podocarpus gracilor, Hymenosporum flavum). High resolution data combined with accurate 
emissions factor measurements of common tree species will be used to improve the biogenic 
VOC emissions inventory. Based on these findings, the South Coast AQMD will explore the 
need for tree planting programs that promote the planting of low VOC emitting tree species.  
 
MCS-01: Application of All Feasible Measures: This control measure is to address the state’s 
requirement to take all feasible measures to reduce ozone. Existing rules and regulations for 
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pollutants including VOC and NOx reflect current BARCT. However, BARCT continually 
evolves as new technology becomes available that is feasible and cost-effective. South Coast 
AQMD staff will continue to review new emission limits or controls introduced through federal, 
state or local regulations to determine if South Coast AQMD regulations remain equivalent or 
more stringent than rules in other regions. If not, a rulemaking process will be initiated to 
perform a BARCT analysis and potential rule amendments if deemed feasible. In addition, the 
South Coast AQMD will consider adopting and implementing new retrofit technology control 
standards, based on research and development and other information, that are feasible and cost-
effective. 
 
MCS-02: Wildfire Prevention: This proposed control measure will seek to reduce the impacts 
of wildfires on PM and ozone levels from efforts to reduce wildfire fuel. Fuel reduction efforts 
include hand-thinning, mechanical thinning, and the use of chipping equipment (chipping) to 
mitigate excess fuels at properties located in the residential urban-wild-interface areas of the San 
Bernardino National Forest. To support efforts of wildfire prevention and aid compliance with 
Zone 0 defensible space requirements of California Assembly Bill (AB) 3074, incentive funding 
will be provided for a pilot project of approximately 1,400 acres. The South Coast AQMD will 
identify and coordinate implementation of the pilot project with established organizations and 
their contractors such as the Inland Empire Fire Safe Alliance, Mountain Rim Fire Safe Council, 
and Big Bear Fire Authority to provide fuel load reducing curbside chipping services to residents 
of these urban-wild-interface areas. 
 
FLX-01: Improved Education and Public Outreach: This control measure seeks to provide 
education, outreach, and incentives for consumers, business owners, and residences to contribute 
to clean air efforts. Examples include informing consumer choices such as the use of energy 
efficient products and appliances, new lighting technology, and “super-compliant” coatings. In 
addition, this measure intends to increase the effectiveness of energy conservation programs 
through public education and awareness as to the environmental and economic benefits of 
conservation. Educational and incentive tools to be used include social comparison applications 
such as comparing your personal environmental impacts with other individuals, social media, 
and public/private partnerships. These efforts will be complemented with currently available 
incentive programs. 
 
2.7.2 SOUTH COAST AQMD MOBILE SOURCE CONTROL MEASURES 
 
The proposed South Coast AQMD mobile source measures are based on a variety of control 
technologies that are commercially available and/or technologically feasible to implement prior 
to the attainment year of 2037. The focus of these measures includes accelerated retrofits or 
replacement of existing vehicles or equipment, acceleration of vehicle turnover through 
voluntary vehicle retirement programs, and greater use of cleaner fuels in the near-term. The 
measures will encourage greater deployment of low NOx and zero emission vehicle and 
equipment technologies to the maximum extent feasible as such technologies are commercialized 
and available everywhere else. In the longer-term, there is a need to significantly increase the 
penetration and deployment of low NOx and zero emission vehicles, greater use of cleaner 
technologies, and substantial emission reductions from federal and international sources such as 
locomotives, ocean-going vessels (OGVs), and aircraft. While shifting to zero emission is 
necessary where feasible and available, low NOx and ultra-low NOx technology are inevitable 
for sectors where zero emission technologies are not available or mature commercially. 
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A total of 18 measures are proposed as actions to reduce mobile source emissions (see Table 2.7-
2). Three emission growth management measures (EGM-01 to EGM-03) are proposed to identify 
actions to help mitigate and potentially provide emission reductions due to new development and 
redevelopment projects, projects subject to general conformity requirements, and clean 
construction policy. Four facility-based mobile source measures (FBMSMs) (MOB-01 to MOB-
04) seek to identify actions that will result in additional emission reductions at commercial 
marine ports, rail yards and intermodal facilities, warehouse distribution centers, and commercial 
airports. FBMSMs for marine ports and intermodal rail yards are currently undergoing an 
Indirect Source Rule development process. Six on-road and off-road mobile measures focus on 
on-road light/medium/heavy-duty vehicles, international shipping vessels, passenger locomotives 
and small off-road engines. Additionally, incentive-based measures such as MOB-11 will use 
established protocols such as Carl Moyer Program guideline and report to the Governing Board 
periodically. MOB-12, Pacific Rim Initiative for Maritime Emission Reductions seeks NOx 
emission reductions from partnership with local, state, federal and international entities. Three 
other measures (MOB-13 to MOB-15) focus on fugitive VOC emissions from tanker vessels, 
fleet vehicles mitigation options, and the development of a work plan to support and accelerate 
the deployment of zero emission infrastructure needed for the widespread adoption of zero 
emission vehicles and equipment that is described in more detail in Appendix IV-A7 of the 2022 
AQMP. A summary of the mobile source control measures to be implemented as part of the 2022 
AQMP is provided in Table 2.7-2.  
 

TABLE 2.7-2 
South Coast AQMD Proposed Mobile Source 8-Hour Ozone Control Measures 

Control 
Measure 
Number 

Control Measure Title 
Proposed 
Adoption 

Date 

Proposed 
Implementation 

Timeframe 

Emission 
Reductions 

(tpd) 
(2032/2037) 

EGM-01 
Emission Reductions from New 
Development and Redevelopment  
[All Pollutants] 

2025 2026-2037 TBD / TBD 

EGM-02 
Emission Reductions from Projects 
Subject to General Conformity 
Requirements [All Pollutants] 

2026 2026-2037 TBD / TBD 

EGM-03 Emission Reductions from Clean 
Construction Policy [All Pollutants] 2025 2025-2037 TBD / TBD 

MOB-01 Emission Reductions at Commercial 
Marine Ports [NOx] 2023 2023-2037  

MOB-02A Emission Reductions at New Rail Yards 
and Intermodal Facilities [NOx, PM] 2022-2024 2023-2037 TBD / TBD 

MOB-02B 
Emission Reductions at Existing Rail 
Yards and Intermodal Facilities [NOx, 
PM] 

2022-2024 2023-2037 TBD / TBD 

MOB-03 Emission Reductions at Warehouse 
Distribution Centers [NOx] 

Adopted 
2021 

(Reassess 
every 3 
years) 

2022-2037 TBD / TBD 

 
7  Revised Draft 2022 AQMP Appendix IV-A: South Coast AQMD’s Stationary and Mobile Source Control Measures. 

http://www.aqmd.gov/2022aqmp. 

http://www.aqmd.gov/2022aqmp


Final Program Environmental Impact Report Chapter 2 – Project Description 
 

2022 AQMP 2-24 November 2022 

 
TABLE 2.7-2 (concluded) 

South Coast AQMD Proposed Mobile Source 8-Hour Ozone Control Measures 

Control 
Measure 
Number 

Control Measure Title 
Proposed 
Adoption 

Date 

Proposed 
Implementation 

Timeframe 

Emission 
Reductions 

(tpd) 
(2032/2037) 

MOB-04 Emission Reductions at Commercial 
Airports [All Pollutants] 

Approved 
2019 

(Reassess  
in 2027) 

2020-2037 TBD / TBD 

MOB-05 
Accelerated Retirement of Older Light-
Duty and Medium-Duty Vehicles [NOx, 
PM] 

N/A Ongoing 0.20 / 0.11 
[NOx] 

MOB-06 Accelerated Retirement of Older On-
Road Heavy-Duty Vehicles [NOx, PM] N/A Ongoing TBD / TBD 

MOB-07 
On-Road Mobile Source Emission 
Reduction Credit Generating Program 
[NOx, PM] 

TBD TBD TBD / TBD 

MOB-08 Small Off-Road Engine Equipment 
Exchange Program [VOC, NOx, PM] N/A Ongoing TBD / TBD 

MOB-09 Further Emission Reductions from 
Passenger Locomotives [NOx, PM] N/A Ongoing TBD / TBD 

MOB-10 
Off-Road Mobile Source Emission 
Reduction Credit Generation Program 
[NOx, PM] 

TBD TBD TBD / TBD 

MOB-11 Emission Reductions from Incentive 
Programs [NOx, PM] N/A Ongoing 7.11 / 6.69 

[NOx] 

MOB-12 Pacific Rim Initiative for Maritime 
Emission Reductions N/A Ongoing TBD / TBD 

MOB-13 Fugitive VOC Emissions from Tanker 
Vessels [VOC] 2024 2024-2037 TBD / TBD 

MOB-14 Rule 2202 – On-Road Motor Vehicle 
Mitigation Options [VOC, NOx, CO] 2023 2023-2037 TBD / TBD 

MOB-15 Zero-Emission Infrastructure for Mobile 
Sources [All Pollutants] N/A Ongoing TBD / TBD 

Key: tpd = tons per day; TBD = to be determined 
 
The following text provides a brief description of the proposed mobile source control measures 
presented in Table 2.7-2. Details of the measures are in Appendix IV-A8 of the 2022 AQMP.  
 
EGM-01: Emission Reductions from New Development and Redevelopment: The goal of 
this measure is to identify emission reduction opportunities and to mitigate and, where 
appropriate, reduce emissions from new development or redevelopment projects such as 
residential, commercial, and industrial projects that are otherwise not included in other FBMSMs 
identified in the 2022 AQMP. Based on Governing Board direction, South Coast AQMD staff 
has held three Working Group meetings for the development of EGM-01 and released a Request 
for Proposal in 2019 to profile the universe of off-road construction equipment available in the 
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South Coast Air Basin and identify the incremental cost to upgrade existing off-road construction 
equipment to Tier 4 standards; no proposals were received on the Request for Proposal. South 
Coast AQMD staff will re-convene the Working Group to continue the information gathering 
process and work towards the development of a method of control for EGM-01. The amount of 
emission reductions that can be achieved and their SIP creditability will be determined 
dependent on the final method of control to be implemented. 
 
EGM-02: Emission Reductions from Projects Subject to General Conformity 
Requirements: General conformity is a process intended to prevent the air quality impacts of a 
proposed federal project from causing or contributing to new violations of the air quality 
standards, exacerbating existing violations, or interfering with the purpose of the applicable 
implementation plan. The 2016 AQMP established a SIP set-aside account, with an initial 
balance of 2.0 tons per day of NOx and 0.5 ton per day of VOC each year from 2017 to 2030, 
and 0.5 ton per day of NOx and 0.2 ton per day of VOC in 2031, to accommodate projects with a 
positive conformity determination (i.e., emissions that exceed the de minimis threshold). This 
measure seeks to undertake a rulemaking process in order to accommodate general conformity 
determinations using mechanisms other than the current set-aside account. Mitigation or offset 
mechanisms including those adopted by other air districts in California will be explored during 
the rulemaking process. Such mechanisms may include the imposition of fees to fund air quality 
improvement programs or a requirement to purchase surplus emission reduction credits. 
 
EGM-03: Emission Reductions from Clean Construction Policy: The purpose of this control 
measure is to identify potential approaches to mitigate and control emissions from construction 
activities in the South Coast Air Basin. This control measure will seek to develop a Clean 
Construction Policy (CCP) which can be utilized for reference and voluntary implementation by 
local municipalities and public agencies. The South Coast AQMD will work in collaboration 
with local municipalities and agencies, construction industry, and other affected stakeholders to 
develop such a policy and will consider existing control measures and best management 
practices that are currently being implemented by entities throughout California. 
 
MOB-01: Emission Reductions at Commercial Marine Ports: This measure seeks to reduce 
NOx, VOC, and PM emissions related to on-road heavy-duty vehicles, OGVs, cargo handling 
equipment, locomotives, and harbor craft that go to and from the Ports of Los Angeles and Long 
Beach (Ports). As a follow up to implementation of MOB-01 from the 2016 AQMP, the South 
Coast AQMD is working on an indirect source rule (Proposed Rule 2304) to address emissions 
from marine ports. Through a public rulemaking process, rule concepts will be proposed to 
address emissions from these sources. Rule development will continue to focus on deploying the 
cleanest technologies possible and supporting zero emissions fuel charging infrastructure as 
quickly as feasible. Incentive funding that supports the transition to cleaner technologies will 
also continue to be pursued to assist in implementing this measure. 
 
MOB-02A: Emission Reductions at New Rail Yards and Intermodal Facilities: This 
measure seeks to reduce NOx and PM emissions related to on-road heavy-duty vehicles, off-road 
equipment, and locomotives at new rail yards and intermodal facilities. Through the public 
process, the South Coast AQMD will assess and identify potential actions that limit additional 
emissions created by the new operations. To implement this measure, staff will continue rule 
development for Proposed Rule 2306 for new railyards. Rule development will continue to focus 
on implementation of cleanest locomotives, switchers, on-road heavy-duty trucks, cargo-
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handling equipment, and transportation refrigeration units requiring necessary infrastructure to 
support zero and low NOx emission technologies. 
 
MOB-02B: Emission Reductions at Existing Rail Yards and Intermodal Facilities: The goal 
of this measure is to reduce NOx and PM emissions related to on-road heavy-duty vehicles, off-
road equipment, and locomotives located at existing rail yards and intermodal facilities. Through 
a public rulemaking process, rule concepts will be proposed to address emissions from these 
sources. Rule development will focus on transitioning locomotives, switchers, on-road heavy-
duty trucks, cargo-handling equipment, transportation refrigeration units to zero and low NOx 
emission technologies. The rule development will include necessary infrastructure measures to 
support the transition. 
 
MOB-03: Emission Reductions at Warehouse Distribution Centers: The goal of this measure 
is to reduce NOx and PM emissions related to mobile sources and other equipment associated 
with warehouses. The strategy utilizes a menu-based point system in Rule 2305 – Warehouse 
Indirect Source Rule - Warehouse Actions and Investments to Reduce Emissions (WAIRE) 
Program, adopted in May 2021 to implement MOB-03 from the 2016 AQMP (Rule 2305) where 
warehouses subject to the rule must annually earn points based on the amount of truck traffic at 
their facility. The menu includes actions that warehouse operators can take to reduce emissions, 
or to facilitate emission reductions from their operations. The menu of actions may result in 
emission reductions when compared to conventional diesel technology, assist in implementation 
of other related measures, promote the demand for zero emission and low NOx technology, 
foster early actions of compliance, and encourage infrastructure installation to support new or 
emerging zero emission technologies. Implementation of this measure will include ensuring that 
applicable warehouses comply with Rule 2305, quantifying the air quality benefits of Rule 2305 
as they occur and seeking to incorporate those benefits as SIP-creditable emission reductions, 
and evaluating the state of technology every three years to identify if Rule 2305 should 
potentially be amended to increase the air quality benefits. 
 
MOB-04: Emission Reductions at Commercial Airports: The FBMSM for Commercial 
Airports, which controls non-aircraft mobile sources at commercial airports, was adopted by the 
South Coast AQMD on December 6, 2019. The measure consists of MOUs between the South 
Coast AQMD and five commercial airports in the Basin to develop and implement air quality 
improvement plans. The MOUs were executed with Los Angeles International Airport, John 
Wayne Orange County Airport, Hollywood Burbank Airport, Ontario International Airport, and 
Long Beach Airport. Each MOU contains performance targets for cleaner ground support 
equipment, airport shuttle buses, and heavy-duty trucks. Based on the measures in the MOUs, the 
South Coast AQMD committed to achieve 0.52 and 0.37 ton per day NOx reductions in 2023 
and 2031, respectively. This measure seeks to estimate emission reductions through 2037, 
beyond the term of the MOUs, based on continued implementation of the airports’ Air Quality 
Improvement Plans/Measures. Opportunities for additional feasible emission reductions will be 
explored through the Airport MOU Working Group.  
 
MOB-05: Accelerated Retirement of Older Light-Duty and Medium-Duty Vehicles: The 
purpose of this control measure is to achieve emission reductions by accelerating retirement of 
older gasoline- and diesel-powered vehicles with up to 8,500 lbs. gross vehicle weight rating 
(GVWR). These vehicles include passenger cars, sports utility vehicles, vans, and light-duty 
pick-up trucks. The South Coast AQMD has been implementing the Replace Your Ride Program 
since 2015 which provides a rebate to low- and moderate-income applicants for replacing their 
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existing cars with newer, cleaner conventionally powered vehicles, plug-in hybrid electric 
vehicles or dedicated zero emission vehicles. This measure seeks to retire up to 2,000 light- and 
medium-duty vehicles annually through continued implementation of the Replace Your Ride 
Program with incentives up to $9,500 provided which includes $5,000 for residents in a 
disadvantaged community zip code. For plug-in hybrid and battery electric vehicles, an 
additional incentive of up to $2,000 is also provided for the installation of electric vehicle 
charging equipment. As an alternative, the Replace Your Ride program also offers a voucher of 
up to $7,500 for other clean modes of transportation, such as car-sharing, public transportation or 
e-bikes, in exchange for the retirement of an old vehicle. 
 
MOB-06: Accelerated Retirement of Older On-Road Heavy-Duty Vehicles: This proposed 
control measure seeks additional emission reductions from existing heavy-duty vehicles with 
GVWR greater than 8,500 lbs through an accelerated vehicle replacement program with zero 
emission or low NOx vehicles. A new pilot program, the Trade Up Program for On-Road Heavy-
Duty Vehicles, is proposed to achieve enforceable emission reductions by replacing old, high-
polluting vehicles with a new, low-NOx CNG powered vehicles through a three-way exchange 
approach. Under this pilot program, qualified participants can trade in their model year 2014 or 
newer heavy-duty diesel truck to a South Coast AQMD-approved dealership and receive an 
incentive toward the purchase of a new low NOx emission (0.02 gram NOx) natural gas-powered 
truck. The dealer then sells the trade-in diesel truck to an owner or fleet with a model year 2009 
or older truck that will be scrapped by an approved dismantler to ensure permanent and 
enforceable reductions. The objective of this pilot program is to accelerate the turnover of 2009 
and older heavy-duty diesel trucks while also increasing the deployment of low NOx natural gas-
powered heavy-duty trucks and maximizing emission reductions. If proven successful, this 
program can be further expanded to include other alternative-fuel vehicles including battery 
electric and fuel cell trucks. 
 
MOB-07: On-Road Mobile Source Emission Reduction Credit Generating Program: This 
proposed measure seeks to accelerate the early deployment of low NOx and zero emission on-
road heavy-duty trucks through the generation of mobile source emission reduction credits 
(MSERCs) which can be used as an alternative means of compliance with certain South Coast 
AQMD regulations. These MSERCs will be used only by entities affected by the 2022 AQMP 
control measures MOB-01 through MOB-04, EGM-01, and EGM-03. The need for MOB-07 will 
be evaluated as these other control measures are implemented. South Coast AQMD staff will 
develop amendments to Rule 1612 – Credits for Clean On-Road Vehicles (Rule 1612) and Rule 
1612.1 – Mobile Source Credit Generation Pilot Program (Rule 1612.1) to reflect the latest 
advanced low NOx and zero emission technologies and quantification methodologies. MSERCs 
generated will be discounted to provide additional benefits to the environment and to help meet 
air quality standards. 
 
MOB-08: Small Off-Road Engine Equipment Exchange Program: This measure seeks to 
reduce NOx emissions by promoting and expanding the accelerated turn-over of in-use small off-
road engines and other engines, through expanded voluntary exchange programs. Examples of 
these types of engines include those used in larger diesel-powered lawn and garden equipment. 
Since 2003, the South Coast AQMD has sponsored lawn mower buyback programs for 
residential users of old lawn mowers. This program has resulted in over 57,000 high polluting 
gasoline-powered lawn mowers taken out of service from 2003 to the present. The South Coast 
AQMD also launched the Commercial Electric Lawn and Garden Equipment Incentive and 
Exchange Program (Commercial L&G Equipment Program) in 2018 to accelerate the 
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replacement of old gasoline- or diesel-powered commercial lawn and garden equipment with 
zero emission, battery electric technology. This program provides a point-of-sale discount of up 
to 75 percent off the purchase price of a variety of new electric equipment. More recently, the 
South Coast AQMD has also started a new battery rebate program for commercial lawn and 
garden equipment that funds up to 75 percent of the rechargeable battery cost with a maximum 
limit of three batteries per equipment. Moving forward, the South Coast AQMD will increase the 
number of outreach and exchange events as well as continue to seek additional funding 
opportunities and resources to expand the scope and types of equipment and engines that can be 
funded by these programs. 
 
MOB-09: Further Emission Reductions from Passenger Locomotives: This measure seeks to 
promote voluntary replacement or upgrade of existing passenger locomotives with Tier 4 or 
cleaner locomotives including zero emission locomotives. The South Coast AQMD continues to 
work collaboratively with technology providers and other stakeholders to explore the feasibility 
of zero and low NOx emission locomotive technologies such as battery electric or fuel cell 
engine-driven systems. For example, since 2018, the South Coast AQMD has been actively 
participating in the development and demonstration of zero emission battery-operated switcher 
locomotives in CARB-funded projects in the San Pedro Bay Ports. Through this measure, the 
South Coast AQMD will continue to promote accelerated replacement or upgrade of existing 
passenger trains with Tier 4 locomotives and support the development and adoption of zero 
emission or low NOx technologies. 
 
MOB-10: Off-Road Mobile Source Emission Reduction Credit Generation Program: This 
measure seeks to develop mechanisms to incentivize the early deployment of Tier 4, low NOx, 
and zero emissions off-road equipment, where applicable, through the generation of MSERCs. 
These MSERCs will be used only by entities affected by the 2022 AQMP control measures 
MOB-01 through MOB-04, EGM-01, and EGM-03; and cannot be used to offset emissions from 
stationary sources. These MSERCs will be discounted to provide additional emission reductions 
to help meet air quality standards. South Coast AQMD staff will develop amendments to Rule 
1620 – Credits for Clean Off-Road Mobile Equipment (Rule 1620) to reflect the latest advanced 
low NOx and zero emission technologies and revise the quantification methodologies in Rule 
1620. 
 
MOB-11: Emission Reductions from Incentive Programs: This control measure seeks to 
quantify and take credit for the emission reductions achieved through the implementation of 
South Coast AQMD-administered incentive programs for SIP purposes. The South Coast AQMD 
has been implementing a variety of incentive programs including, but not limited to, Carl Moyer 
Memorial Air Quality Standards Attainment Program, Proposition 1B, Lower Emission School 
Bus, Community Air Protection Program, and Volkswagen Environmental Mitigation Trust. 
Examples of projects funded by these programs include heavy-duty vehicle/equipment 
replacements, installation of retrofit units, and engine repowers. The emission reductions from 
these incentive programs are calculated in two parts. First, the actual emission reductions 
associated with existing projects that will have remaining useful life in 2031, 2032, and 2037 are 
quantified. Second, potential reductions that are projected from the implementation of future 
projects are quantified. These reductions are estimated based on the projected level of funding 
for these incentive programs and average emission reductions from existing projects, discounted 
by control factors for future years. These incentive programs result in substantial emission 
reductions that are typically not eligible for credit in plans to attain ozone standards because they 
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are not required by regulation. However, actual emission reductions that are realized and 
quantified may qualify for credit. 
 
MOB-12: Pacific Rim Initiative for Maritime Emission Reductions: This measure seeks to 
reduce emissions from OGV through an incentive-based program to encourage the deployment 
of cleaner OGV to the Ports. This approach includes collaborating with international port 
authorities and shipping lines to establish common goals to reduce criteria pollutants from OGV. 
Incentives could be monetary (e.g., a per-visit payment for cleaner ships) or non-monetary (e.g., 
preferred berthing for cleaner ships). The cleanest commercially available OGV currently meet 
Tier III emission standards, however this class of vessels is not expected to be widely deployed 
for many years, in part due to the high cost of constructing new vessels and the difficulty in 
retrofitting existing vessels to Tier III standards. This measure would quicken the return on 
investment for these cleaner vessels by ensuring that shipping lines receive a benefit for every 
clean ship visit to a port with an incentive program. Clean ships could include Tier III vessels, 
retrofitted vessels that surpass Tier II standards, and eventually zero emissions shipping when it 
becomes available. 
 
MOB-13: Fugitive VOC Emissions from Tanker Vessels: The goal of this measure is to 
quantify fugitive VOC emissions from petroleum tanker vessels during venting events and from 
other leaks and to better control these VOC emissions through enhanced monitoring and 
reporting, and inspections as well as changes to vessel operating procedures. Ocean-going 
petroleum tankers and barges transport approximately 400 million barrels per year of crude oil, 
refined petroleum products and unfinished petroleum products through the Ports. While these 
tanker vessels are in transit and at anchorage, temperature variations from day to night and other 
operational factors can cause pressure fluctuations in the vessels’ cargo storage tanks. Vessels 
that transport volatile products such as crude oil and gasoline are most susceptible to pressure 
increases and these vessels must vent to the atmosphere to control cargo tank pressure that may 
result in the release of several tons of VOCs in a 15-to-30-minute period. The South Coast 
AQMD will collaborate with industry representatives, pressure vent valve manufacturers, 
environmental/community organizations and other stakeholders to develop control strategies and 
best management practices to control these VOC emissions. 
 
MOB-14: Rule 2202 – On-Road Motor Vehicle Mitigation Options: This control measure 
proposes to reduce emissions by evaluating potential amendments to Rule 2202. Rule 2202 has 
been developed to reduce emissions associated with work commute trips. Specifically, larger 
employers in the region with more than 250 employees are required to mitigate employee 
commute trips into the worksite. Rule 2202 provides employers with a menu of options to select 
from to implement a combination of emission reduction strategies in order to meet the emission 
reduction target for their worksite. During the Coronavirus Disease 2019 (COVID-19) pandemic 
in 2020 and 2021, many Rule 2202 regulated employers (where applicable) incorporated 
widespread telecommuting practices which can further reduce emissions by reducing commute 
trips into the worksite. While Rule 2202 currently provides credit for telecommuting, future rule 
amendments may include a larger focus on telecommuting strategies and provide additional 
incentives for regulated employers to adopt telecommuting policies. Other future rule 
amendments may include enhancements on current basic support and direct strategies, as well as 
streamlined compliance and reporting options. Options for gaining credit for emission reductions 
associated with Rule 2202 for the purposes of plans to meet ozone standards will also be 
explored. 
 



Final Program Environmental Impact Report Chapter 2 – Project Description 
 

2022 AQMP 2-30 November 2022 

MOB-15: Zero Emission Infrastructure for Mobile Sources: This control measure proposes 
to develop a work plan to support and accelerate the deployment of zero emission infrastructure 
needed for the widespread adoption of zero emission vehicles and equipment. The work plan 
will, in conjunction with the California Energy Commission, the California Public Utilities 
Commission, and other partner agencies, assess the present and future zero emission 
infrastructure needs of the air basin and use information gathered to support market acceptance 
of zero emission vehicles and equipment. The work plan will further investigate the basin-wide 
costs of the infrastructure needed to support a widespread adoption of zero emission vehicles and 
equipment, including on-road, off-road and stationary applications. The work plan is anticipated 
to require coordination with all stakeholders and identify informational gaps and challenges in 
the planning and development of zero emission infrastructure. This plan will also aim to support 
the state’s goals and requirements for zero emission vehicles and equipment. Information 
gathered can then be used to create or support policies and incentives that will ease this 
transition. AB 2127 estimated that the state will need 157,000 electric vehicle charging stations 
for medium and heavy-duty vehicles by 2030. AB 8 assessed the fueling needs for hydrogen fuel 
cell vehicles and found that 1,700 hydrogen stations will be needed to support 1.8 million fuel 
cell electric vehicles statewide by 2035. The proposed measure seeks to address these concerns 
and identify the unique challenges and opportunities for zero emission infrastructure 
development in the South Coast Air Basin, particularly as it relates to zero emission medium and 
heavy vehicle deployments.  
 
2.7.3 FEDERAL AND STATE REGIONAL MOBILE SOURCE CONTROL 

MEASURES 
 
2.7.3.1  State Measures 
 
As previously discussed, in order to attain the 8-hour federal ozone standard, the majority of 
NOx emission reductions must come from mobile sources, including ships, aircraft, and 
locomotive engines, that are primarily regulated under federal and international jurisdiction, with 
limited authority for CARB and the South Coast AQMD. Attainment is not possible without 
significant reductions from these sources. For California to achieve the ambient air quality 
standards, it is imperative that the federal government act to reduce emissions from regulated 
sources of air pollution which are primarily regulated at the federal level. Absent federal action, 
in 2020, NOx emissions from primarily federally-regulated sources exceeded emissions from 
California-regulated mobile sources statewide and by 2030, NOx emissions from primarily 
federally-regulated sources will be double California-regulated mobile sources.  
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CARB has prepared the Proposed 2022 State Strategy for the State Implementation Plan 
(Proposed 2022 State Strategy) which describes the state’s strategy and commitments to reduce 
emissions from state-regulated sources needed to support attainment of the 70 ppb 8-hour ozone 
standard (see Table 2.7-3).9 The 2022 State Strategy was approved by CARB’s Board on 
September 22, 2022. With the Proposed 2022 State Strategy, CARB is exploring and proposing 
an unprecedented variety of new measures to reduce emissions from sources under their 
authority using all mechanisms available. Since mobile sources account for about two-thirds of 
the NOx emissions statewide, significant mobile source emission reductions are needed to meet 
the 70 ppb ozone standard. While the Proposed 2022 State Strategy is being developed primarily 
as a roadmap for attaining the 70 ppb ozone standard, the emissions reductions will also support 
attainment of other ozone and fine particulate matter national air quality standards and make 
progress towards the state air quality standards.  
 
 

 
9  Proposed 2022 State Strategy for the State Implementation Plan, August 12, 2022. Available at: 

https://ww2.arb.ca.gov/sites/default/files/2022-08/2022_State_SIP_Strategy.pdf.  

https://ww2.arb.ca.gov/sites/default/files/2022-08/2022_State_SIP_Strategy.pdf
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TABLE 2.7-3 
CARB Proposed 2022 State Strategy Measures and Estimated Emission Reductions  

CARB Proposed Measures 

2037 Estimated 
Emission 

Reductions (tpd) 
NOx VOC 

On-Road Heavy-Duty 
Advanced Clean Fleets Regulation  19.3 1.7 
Zero Emissions Trucks Measure 14.3 1.3 

On-Road Light-Duty 
On-Road Motorcycle New Emissions Standards 2.3 5.8 
Clean Miles Standard <0.1 0.2 

Off-Road Equipment 
Tier 5 Off-road Vehicles and Equipment 10.4 NYQ 
Amendments to the In-Use Off-road Diesel-Fueled Fleets Regulation 4.0 0.3 
Transport Refrigeration Unit Regulation Part 2 15.2 2.0 
Commercial Harbor Craft Amendments 8.7 0.5 
Cargo Handling Equipment Amendments 0.7 0.5 
Off-Road Zero Emission Targeted Manufacturer Rule NYQ NYQ 
Clean off-Road Fleet Recognition Program NYQ NYQ 
Spark-Ignition Marine Engine Standards 2.1 4.2 

Other Categories 
Consumer Products Standards - 20.0 
Zero Emission Standard for Space and Water Heaters 13.5 1.5 
Enhanced Regional Emission Analysis in SIP NYQ NYQ 
Pesticides: 1,3-Dichloropropene Health Risk Mitigation - NYQ 

Primarily-Federally and Internationally Regulated Sources – CARB Measures 
In-Use Locomotive Regulation 63.2 2.5 
Future Measures for Aviation Emission Reductions NYQ NYQ 
Future Measures for OGV Emission Reductions NYQ NYQ 

Primarily-Federally and Internationally Regulated Sources – Federal Action Needed 
On-Road Heavy-Duty Vehicle Low NOx Engine Standards 3.8 <0.1 
On-Road Heavy-Duty Vehicle Zero-Emission Requirements NYQ NYQ 
Off-Road Equipment Tier 5 Standard for Preempted Engines 1.5 NYQ 
Off-Road Equipment Zero Emission Standards Where Feasible 2.2 NYQ 
More Stringent Aviation Engine Standards NYQ NYQ 
Cleaner Fuel and Visit Requirements for Aviation 10.2 NYQ 
Zero Emission On-Ground Operation Requirements at Airports NYQ NYQ 
Airport Aviation Emissions Cap 9.1 NYQ 
More Stringent National Locomotive Emission Standards NYQ NYQ 
Zero Emission Standards for Locomotives NYQ NYQ 
Address Unlimited Locomotives Remanufacturing  NYQ NYQ 
More Stringent NOx and PM Standards for OGVs 0.8 NYQ 
Cleaner Fuel and Vessel Requirements for OGVs 23.6 NYQ 

AGGREGATE EMISSION REDUCTIONS: 205.6 40.9 
Key: tpd = tons per day; NYQ = not yet quantified 
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The Proposed 2022 State Strategy effort builds on the measures and commitments already made 
in the 2016 State SIP Strategy and expands on the scenarios and concepts included in the 2020 
Mobile Source Strategy, CARB’s multi-pollutant planning effort that identifies the pathways 
forward to achieve the state’s air quality, climate, and community risk reduction goals. CARB 
finalized the 2020 Mobile Source Strategy in October 2021, as a conceptual road map for 
potential future measures. The measure concepts in the 2020 Mobile Source Strategy form the 
basis for the measures in the Proposed 2022 State Strategy. CARB estimates that the mobile 
source control measures will achieve almost 50 percent reduction in total NOx emissions needed 
to attain the standard in 2037. Those reductions include a variety of on-road mobile, off-road 
mobile and other sources and reflect CARB’s commitment identified in the 2016 State SIP 
Strategy and the Proposed 2022 State Strategy. However, more NOx emission reductions from 
sources under local, state, and federal jurisdiction will be needed to attain the 8-hour ozone 
standard. Table 2.7-3 summarizes the Proposed 2022 State Strategy measures and the expected 
emission reductions. 
 
The Proposed 2022 State Strategy measures are summarized below. 
 
2.7.3.1.1  On-Road Heavy-Duty 
 
Control measures in this class are summarized in the following bullet points: 
 

• Advanced Clean Fleets Regulation: This measure accelerates zero emission vehicle 
adoption in the medium- and heavy-duty sectors by setting zero emission requirements 
for fleets and 100 percent zero emission vehicle sales requirements in California for 
manufacturers of Class 2b through 8 vehicles, using a phased-in approach. All drayage 
trucks operating at seaports and intermodal railyards would be required to be zero 
emission by 2035. The Advanced Clean Fleets Regulation would also include a 
requirement that 100 percent of Class 2b and above vehicle manufacturer sales in 
California be zero emissions starting in 2040.  

• Zero Emission Trucks Measure: This measure would increase the number of zero 
emission vehicles and require cleaner engines to achieve emission reductions from fleets 
that are not affected by the proposed Advanced Clean Fleets measure. This would be a 
transitional strategy to achieve zero emissions medium- and heavy-duty vehicles 
wherever feasible by 2045. 

 
2.7.3.1.2  On-Road Light–Duty 
 
Control measures in this class are summarized in the following bullet points: 
 

• On-Road Motorcycles New Emissions Standards: This measure would reduce emissions 
from new, on-road motorcycles by adopting more stringent exhaust and evaporative 
emissions standards along with limited on-board diagnostics requirements and zero 
emissions sales thresholds with an associated credit program to help accelerate the 
development of zero emissions motorcycles. This measure also proposes significant zero 
emission motorcycle sales thresholds beginning in 2028 and increasing gradually through 
2035. 
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• Clean Miles Standard: The Clean Miles Standard was adopted by CARB on May 20, 
2021. The primary goals of this measure are to reduce GHG emissions from ride-hailing 
services offered by transportation network companies and promote electrification of the 
fleet by setting an electric vehicle mile target, while achieving criteria pollutant co-
benefits. Transportation network companies would be required to achieve zero grams 
CO2 emissions per passenger mile traveled and 90 percent electric vehicle miles traveled 
by 2030. 

 
2.7.3.1.3  Off-Road Equipment 
 
Control measures in this class are summarized in the following bullet points:.  
 

• Tier 5 Off-Road Vehicles and Equipment: This measure would reduce NOx and PM 
emissions from new off-road compression-ignition engines by adopting more stringent 
exhaust standards for all power categories, including those that do not currently utilize 
exhaust after treatment such as diesel particulate filters and selective catalytic reduction. 
It is expected that this off-road Tier 5 regulation would rely heavily on technologies 
manufacturers are developing to meet the recently approved low NOx standards for on-
road heavy-duty engines. 

 
• Amendments to the In-Use Off-Road Diesel-Fueled Fleets Regulation: This measure 

would further reduce emissions from the in-use off-road diesel equipment sector by 
adopting more stringent regulations. These amendments would phase-out the oldest 
engines, add provision for Tier 3 and 4 vehicles, include requirements for fleets to use 
renewable diesel, and provide flexibility provisions for fleet adoption of zero emission 
vehicles.  
 

• Transport Refrigeration Unit Regulation Part 2 (Non-Truck TRUs): This measure is the 
second part of a two-part rulemaking to transition diesel-powered transport refrigeration 
units (TRUs) to zero emission technologies. This measure would require zero emission 
equipment for non-truck TRUs (trailer TRUs, domestic shipping container TRUs, railcar 
TRUs, TRU generator sets, and direct-drive refrigeration units). 

 
• Commercial Harbor Craft Amendments: This measure proposes that starting in 2023 and 

phasing in through 2031, most commercial harbor crafts (except for commercial fishing 
vessels) would be required to meet the cleanest possible standard (Tier 3 or 4) and retrofit 
with diesel particulate filters based on a compliance schedule. The amendments would 
also remove the current exemption for engines less than 50 hp.  

 
• Cargo Handling Equipment Amendments: This measure would start transitioning Cargo 

Handling Equipment to full zero emission in 2026, with over 90 percent penetration of 
zero emission equipment by 2036.  

 
• Off-Road Zero Emission Targeted Manufacturer Rule: This measure would accelerate the 

development and production of zero emission off-road equipment and powertrains. 
Existing zero emission regulations and regulations currently under development target a 
variety of sectors (e.g., forklifts, cargo handling equipment, off road fleets, Small Off-
Road Engines (SORE), etc.). As technology advancements occur, more sectors including 
wheel loaders, excavators, and bulldozers could be accelerated. Fully addressing control 
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of emissions from new farm and construction equipment under 175 horsepower that are 
preempted, will require partnership on needed Federal zero emission standards for off-
road equipment. 

 
• Clean Off-Road Fleet Recognition Program: This measure would create a non-monetary 

incentive to encourage off-road fleets to go above and beyond existing regulatory fleet 
rule compliance and adopt advanced technology equipment with a strong emphasis on 
zero emission technology. The Clean Off-Road Fleet Recognition Program would 
encourage entities with fleets to incorporate advanced technology and zero emission 
vehicles into their fleets, prior to or above and beyond regulatory mandates based on fleet 
size.  

 
• Spark-Ignition Marine Engine Standards: For this measure, CARB will develop and 

propose catalyst-based standards for outboard and personal watercraft engines less than 
or equal to 40 kilowatts in power that will gradually reduce emission standards to 
approximately 70 percent below current levels. In addition, CARB is considering actions 
consistent with Executive Order N-79-20 that would require a percentage of outboard and 
personal watercraft vessels to be propelled by zero emission technologies for certain 
applications. 

 
2.7.3.1.4  Other Equipment 
 
Control measures in this category are summarized in the following bullet points: 
 

• Consumer Products Standards: This measure will further reduce VOC and equivalent 
VOC emissions from consumer products to expedite attainment of NAAQS for ozone. 
Staff will consider the merits of proposing VOC content standards as well as reactivity 
limits. Staff will work with stakeholders to explore mechanisms that would encourage the 
development, distribution, and sale of cleaner, very low, or zero-emitting products.  

• Zero Emission Standard for Space and Water Heaters: For this measure, CARB would 
develop and propose zero GHG emission standards for space and water heaters sold in 
California. Beginning in 2030, 100 percent of sales of new space and water heaters (for 
either new construction or replacement of equipment that has reached its end-of-life in 
existing buildings) would need to meet zero emission standards. It is expected that this 
regulation would rely heavily on heat pump technologies currently being sold to electrify 
new and existing homes.  

• Enhanced Regional Emissions Analysis in SIPs: The primary goal of this measure is to 
reduce criteria pollutant and GHG emissions that come from on-road mobile sources 
through reductions in VMT by: 1) evaluating the development of the Motor Vehicle 
Emissions Budget requirement to meet NAAQS; 2) assessing and improving the 
Reasonably Available Control Measures (RACM) analysis in the SIP by providing a 
comprehensive list of TCMs; and 3) updating the guidelines for the California Motor 
Vehicle Registration Fee Program and the Congestion Mitigation and Air Quality 
Improvement Program to fund a broader range of transportation and air quality projects 
that advance new approaches and technologies in reducing air pollution. 

• 1,3-Dichloropropene Health Risk Mitigation: 1,3-Dichloropropene is a soil fumigant used 
to control for pests and is commonly injected into soil or applied through drip irritation 
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prior to planting. Due to the chemical’s potential for volatilization and therefore, off-site 
transport and human exposure, the California Department of Pesticide Regulation is 
developing a regulation to address cancer and acute risk to non-occupational bystanders. 
The regulation would require applicators to use totally impermeable film tarpaulins or 
other mitigation measures that would provide comparable protection from exposure.  

 
2.7.3.1.5  Primarily-Federally and Internationally Regulated Sources (CARB Measures) 
 
In addition to reducing emissions from the above sources, it is critical to achieve emission 
reductions from sources that are primarily regulated at the federal and international level. CARB 
and the air districts in California have taken actions to not only petition federal agencies for 
action, but also to directly reduce emissions using programmatic mechanisms. CARB continues 
to explore additional actions, many of which may require a waiver or authorization under the 
Clean Air Act, as described in the following bullet points: 
 

• In-Use Locomotive Regulation: This measure would accelerate the adoption of advanced, 
cleaner technologies, and include zero emission technologies, for locomotive operations. 
The In-Use Locomotive Regulation would apply to most locomotives operating in 
California with engines that have a total rated power of greater than 1,006 horsepower 
(with a few exceptions). The measure reduces emissions by phasing in the use of cleaner 
diesel locomotives and zero emission locomotives through a spending account, in-use 
operational requirements, and by an idling limit.  

• Future Measures for Aviation Emission Reductions: CARB would work with the U.S. 
EPA, air districts, airports, and industry stakeholders in a collaborative effort to develop 
regulations, voluntary measures, and incentive programs to reduce emissions from main 
aircraft engines, auxiliary power units, and airport ground transportation. Emission 
reductions can be achieved by pursuing incentive and regulatory measures, e.g., cleaner 
engines and fuels.  

• Future Measures for Ocean-Going Vessel (OGVs) Emissions Reductions: Future 
measures for OGVs could achieve additional reductions through the use of operational 
changes and new technologies currently in development, including advances in exhaust 
capture and control, mobile shore power connections, cleaner fuels (such as liquefied 
natural gas, hydrogen, methanol, ammonia, etc.), alternative power sources (including 
batteries and fuel cells), as well as potential vessel side technologies (such as water-in-
fuel emulsion). In pursuing regulatory measures, CARB would work with the U.S. EPA, 
California air districts, seaports, and industry stakeholders in a collaborative effort to 
determine which measure would provide the most effective emission reductions, as well 
as CARB’s ability to implement each potential measure. Advocacy at the federal and 
international levels may be necessary to achieve additional emission reductions from 
OGVs given the international nature of sea trade.  

 
2.7.3.1.6  Primarily-Federally and Internationally Regulated Sources (Federal Actions 

Needed) 
 
For California to meet air quality standards, it is imperative that the federal government and 
other relevant regulatory entities act to reduce emissions from these primarily-federally and 
internationally regulated sources of air pollution. Absent further action, statewide NOx emissions 
from primarily-federally regulated sources will be double the emissions from California-
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regulated mobile sources by 2030. For the following measures, CARB would petition and/or 
advocate to the U.S. EPA and other federal and international entities for actions to control 
emissions as described below. 

• On-Road Heavy-Duty Vehicle Low-NOx Engine Standards: In the 2016 State SIP 
Strategy, CARB included a measure to petition for federal low-NOx standards that would 
apply to all new heavy-duty trucks sold nationwide starting in 2024 or later. In June 
2016, the South Coast, San Joaquin Valley and Bay Area air districts and nine other state 
and local air control agencies formally petitioned the U.S. EPA to adopt 0.02 g/bhp-hr 
NOx standards for medium- and heavy-duty truck engines nationally. In November 2018, 
the U.S. EPA announced the national program, known as the Cleaner Trucks Initiative, 
which was updated on August 5, 2021 to the Clean Trucks Plan (CTP). On March 3, 
2022, the U.S. EPA published a Notice of Proposed Rulemaking that includes two 
proposed options for levels at which the emissions standard could be set and 
implementation timelines. CARB will advocate to align the federal CTP with CARB’s 
low-NOx omnibus regulations to the maximum degree possible.  

• On-Road Heavy-Duty Vehicle Zero Emission Requirements: CARB would petition 
and/or advocate to the U.S. EPA for federal zero emission on-road heavy-duty vehicle 
requirements, along with more stringent GHG standards for medium- and heavy-duty 
vehicles that would apply to new heavy-duty trucks sold nationwide. Additionally, 
CARB would advocate that the U.S. EPA enable state leadership on zero emission trucks 
by prioritizing federal grants toward zero emission technology and their associated 
infrastructure. 

• More Stringent Emission Standards for Preempted Off-Road Engines: CARB would 
petition and/or advocate to U.S. EPA to promulgate off-road equipment Tier 5 
compression-ignition standards and new spark-ignition standards for preempted engines 
to achieve the needed NOx emissions reductions for the South Coast in 2037, akin to 
those that CARB is pursuing for equipment under state authority to prevent the 
availability of equipment meeting a less stringent standard. 

• Off-Road Equipment Zero Emission Standards Where Feasible: CARB would also 
petition and/or advocate to the U.S. EPA to require zero emission standards for off-road 
equipment where the technology is feasible. Zero emission technology is maturing and 
penetrating the off-road equipment categories, and federal zero emission standards for 
off-road equipment would provide a clear path for zero emission technology to continue 
maturing. 

• More Stringent Aviation Engine Standards: CARB would petition and/or advocate to the 
U.S. EPA/International Civil Aviation Organization for more stringent criteria and GHG 
standards for aircraft engines. With innovative research and advanced optimization of 
engine design, it has been demonstrated that NOx emissions can be further reduced 
beyond the Committee on Aviation Environmental Protection No. 8 standards as seen 
under the Federal Aviation Agency’s Continuous Lower Energy, Emissions, and Noise 
Phase II Program. 

• Cleaner Fuel and Visit Requirements for Aviation: In addition to needing more stringent 
engine standards, there are other mechanisms by which regulatory entities could require 
emission reductions from aircraft in California. CARB would petition and/or advocate to 
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the U.S. EPA to require aircraft to use cleaner fuels when travelling through California, 
and to require visits from cleaner aircraft. 

• Zero Emission On-Ground Operation Requirements at Airports: The on-ground 
operations at airports present additional opportunities for emission reductions for 
aviation. Requirements could include airplanes to switch to on-board rechargeable 
batteries as the power supply to reduce the use of the gas turbines and the related 
emissions. Emissions from taxiing could be reduced through reduced power during 
taxiing, improved taxi-time, and the use of new technologies such as Taxi-bot. Taxi-bot is 
utilized during pushback operations and allows immediate taxiing with the engines 
stopped. CARB would petition and/or advocated to the U.S. EPA to require zero 
emission on-ground operation at California airports. 

• Airport Aviation Emissions Cap: In addition to the three proposed aviation actions above, 
CARB would petition and/or advocate to appropriate agencies, including the U.S. EPA, 
for additional actions to control emissions from aviation, such as requiring an aviation 
emissions cap at each California airport to achieve the needed NOx emissions reductions 
for the South Coast in 2037. This emissions cap would set an emissions level for all 
aircraft activities related to the airports preventing emissions to increase with airport 
growth and reduce existing emissions by replacing airport activities with cleaner 
combustion and zero emission technologies. These additional reductions could potentially 
also be achieved through incentivized turnover of aircraft or upgrades to cleaner engines, 
or other available regulatory mechanisms. 

• More Stringent National Locomotive Emission Standards: The goal of a more stringent 
national locomotive emission standard is to reduce emissions from locomotives in order 
to meet air quality and climate change goals. On April 13, 2017, CARB petitioned the 
U.S. EPA to promulgate both Tier 5 national emission standards for newly manufactured 
locomotives, and more stringent national requirements for remanufactured locomotives, 
to reduce criteria and toxic pollutants, fuel consumption, and GHG emissions. CARB is 
waiting for the U.S. EPA to act on the petition to promulgate Tier 5 national emission 
standards for newly manufactured locomotives and more stringent national requirements 
for remanufactured locomotives. 

• Zero Emission Standards for Locomotives: Switchers move railcars and sections of trains 
in and around railyards. Switchers that account for about 10 percent of freight diesel use 
could be converted to electric. For this measure, CARB would petition and/or advocate to 
the U.S. EPA to promulgate national zero emission standards for switchers to reduce 
criteria and toxic pollutants, fuel consumption, and GHG emissions. 

• Address Locomotive Remanufacturing: Federal rules currently define remanufactured 
locomotives as “new” when they are remanufactured, and do not set limits on how often 
locomotives can be remanufactured. The result is continued remanufacturing of old and 
polluting locomotives to the same pollution tier standards, and persistent pollution from 
these sources. For this measure, CARB would petition and/or advocate to the U.S. EPA 
to remove this regulatory loophole. 

• More Stringent NOx and PM Standards for Ocean-Going Vessels: CARB would petition 
and/or advocate to the U.S. EPA and International Maritime Organization for cleaner 
marine standards. While marine Tier 3 is considerably cleaner than Tier 2, the Tier 3 
NOx standard is still 5 to 10 times higher than the standards for other diesel equipment 
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sectors. CARB will work with the U.S. EPA, U.S. Coast Guard, and other partners to 
urge the International Maritime Organization to adopt more stringent Tier 4 marine 
standard and establish efficiency requirements for existing vessels. 

• Cleaner Fuel and Vessel Requirements for Ocean-Going Vessels: CARB would petition 
and/or advocate to the U.S. EPA to require vessels to use cleaner fuels and visits from 
cleaner OGVs. To the maximum extent possible all Tier 0, Tier 1, and Tier 2 vessel visits 
should be replaced with visits made by Tier 3 or cleaner vessels by 2031. These 
reductions may be achieved by incentivizing visits from Tier 2 vessels that have been 
retrofitted to reduce NOx emissions. Current retrofit technologies for marine engines 
include water-in-fuel emulsion, exhaust gas recirculation, and SCR. Both exhaust gas 
recirculation and SCR technologies have shown potential to reduce emissions by up to 80 
percent. Biofuels, renewable hydrogen, and other hydrogen-derived fuels such as 
ammonia, methanol, batteries, and fuel cells are being considered as potential fuel 
choices for vessels. All options need to be considered to achieve the needed emission 
reductions. 

 
2.7.4 SCAG’s REGIONAL TRANSPORTATION PLAN/SUSTAINABLE 

COMMUNITIES STRATEGY (RTP/SCS) AND TRANSPORTATION CONTROL 
MEASURES  

 
SCAG, the Metropolitan Planning Organization (MPO) for the Southern California region, is 
mandated to comply with federal and state transportation and air quality regulations. In 
consultation with federal, state, and local transportation and air quality planning agencies and 
other stakeholders, SCAG developed the Final 2020–2045 2020 RTP/SCS, also known as 
Connect SoCal, and the 2021 Federal Transportation Improvement Program (FTIP), with TCMs 
to address the 2015 8-hour ozone standards in the Basin and these are included in three sections 
of Appendix IV-C of the 2022 AQMP10 which are described in the following subsections. SCAG 
is in the process of updating the RTP/SCS and is currently preparing the 2024-2050 RTP/SCS 
(Connect SoCal 2024) for the region, which will expand on the policies, strategies and projects 
established in Connect SoCal 2020. The updated plan is anticipated to be adopted in April 2024. 
 
2.7.4.1  Section I - Introduction 
 
As required by federal and state laws, SCAG is responsible for ensuring that the regional 
transportation plan, program, and projects are supportive of the goals and objectives of 
applicable AQMPs and State Implementation Plans (AQMPs/SIPs). SCAG is also required to 
develop demographic projections and regional transportation strategy and control measures for 
the South Coast AQMD’s AQMP/SIP. 
 
SCAG is obligated to develop an RTP/SCS every four years. The RTP/SCS is a long-range 
regional transportation plan that provides for the development and integrated management and 
operation of transportation systems and facilities that will function as an intermodal 
transportation network for the SCAG region (which includes all of the South Coast AQMD 
jurisdiction and the non-South Coast AQMD-jurisdiction portions of Los Angeles and San 
Bernardino counties, and all of Ventura and Imperial counties). The RTP/SCS also outlines 

 
10 Revised Draft 2022 AQMP Appendix IV-C: South Coast AQMD’s Stationary and Mobile Source Control Measures. 

http://www.aqmd.gov/2022aqmp. 

http://www.aqmd.gov/2022aqmp
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certain land use growth strategies that provide for more integrated land use and transportation 
planning and enhances transportation investments. The RTP/SCS is required by federal laws to 
demonstrate transportation conformity and under state law is also required to achieve regional 
GHG reduction targets set by the CARB pursuant to SB 375. Pursuant to the California Health 
and Safety Code, the RTP/SCS constitutes the RTP/SCS and TCMs of the South Coast AQMD’s 
AQMPs. 
 
In addition, SCAG biennially develops the FTIP, which contains a list of multimodal capital 
improvement projects to be implemented over a six-year period. The FTIP implements the 
programs and projects in the RTP/SCS.  
 
2.7.4.2 Section II - Regional Transportation Plan/Sustainable Communities Strategy 

and Transportation Control Measures (TCMs) 
 
Connect SoCal was developed to provide a blueprint to integrate land use and transportation 
strategies to help achieve a coordinated and balanced regional transportation system. Connect 
SoCal was adopted by SCAG’s governing board, the Regional Council on May 7, 2020 for 
transportation conformity purposes only and on September 3, 2020 for all purposes. 
 
Connect SoCal includes a Core Vision that centers on maintaining and better managing the 
transportation network for moving people and goods, while expanding mobility choices by 
locating housing, jobs and transit closer together and increasing investment in transit and 
complete streets; five Key Connections that augment the Core Vision to address trends and 
emerging challenges while closing the gap between what can be accomplished through 
intensification of core planning strategies alone and what must be done to meet increasingly 
aggressive greenhouse gas reduction goals; as well as action-oriented transportation strategies 
and Sustainable Communities Strategy. 
 

Core Vision 

• Sustainable Development 
• System Preservation and Resilience 
• Demand and System Management 
• Transit Backbone 
• Complete Streets 
• Goods Movement 

Key Connections 

• Smart Cities and Job Centers 
• Housing Supportive Infrastructure 
• Go Zones 
• Accelerated Electrification 
• Shared Mobility and Mobility as a Service 

Transportation Strategies 

• Preserve and Optimize Our Current System 



Final Program Environmental Impact Report Chapter 2 – Project Description 
 

2022 AQMP 2-41 November 2022 

o Congestion Management 
o Congestion Pricing 
o Transportation Demand Management (TDM) 
o Transportation System Management (TSM) 

• Completing Our Transportation System 
o Transit 
o Passenger Rail 
o Active Transportation 
o Transportation Safety 
o Highway and Arterial Network 
o Regional Express Lane Network 
o Goods Movement 
o Aviation 
o Technological Innovations and Emerging Technology 

Sustainable Communities Strategy 

• Focus Growth Near Destinations & Mobility Options 
• Promote Diverse Housing Choices 
• Leverage Technology Innovations 
• Support Implementation of Sustainability Policies 
• Promote a Green Region 

2.7.4.2.1 Transportation Control Measures (TCMs) 
 
Connect SoCal includes, as a subset of transportation strategies, SIP-committed transportation 
programs and projects that reduce vehicle use or change traffic flow or congestion conditions for 
the purposes of reducing emissions from transportation sources and improving air quality, better 
known as Transportation Control Measures or “TCMs.” In the Basin, TCMs include the 
following three main categories of transportation improvement projects and programs that have 
funding programmed for right-of-way and/or construction in the first two years of the 2021 
FTIP: 

1. Transit and non-motorized modes; 
2. High Occupancy Vehicle (HOV) Lanes and their pricing alternatives; and 
3. Information-based strategies (e.g., traffic signal synchronization). 

Attachment A of Appendix IV-C of the 2022 AQMP contains a list of TCM projects that are 
from SCAG’s 2021 FTIP and specifically identified and committed to in the 2022 AQMP. Per 
the Federal CAA, these committed TCMs are required to receive funding priority and be 
implemented in a timely manner. In the event that a committed TCM cannot be delivered or will 
be significantly delayed, there must be a substitution for the TCM. It is important to note that as 
the SCAG’s FTIP is updated every two years, new committed TCMs are automatically added to 
the applicable SIP from the previous FTIP. 
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2.7.4.2.2 Plan Emissions Reduction Benefits 
 
The Connect SoCal Plan is estimated to yield a reduction in NOx emissions by about 1.5 tpd in 
2025, 4.1 tpd in 2035, and 6.8 tpd in 2045 compared with their respective baselines without the 
Connect SoCal Plan. However, if accounting for mandated future improvement in vehicle fleet 
mix and emission factors, the estimated NOx emission reduction from Connect SoCal is reduced 
by 60 to 73 percent, because the vehicles as a whole are becoming much cleaner and reduction of 
every vehicle mile traveled from Connect SoCal yields less reduction in NOx emissions.  
 
2.7.4.2.3 Plan Investment 
 
The total expenditure for the various strategies in Connect SoCal is forecasted to be $638.9 
billion for the entire six-county SCAG region. Connect SoCal has identified the same amount of 
total revenues from both existing and several new funding sources that are reasonably expected 
to be available.  
 
2.7.4.2.4 Cost-Benefit Analysis 
 
To demonstrate how effective Connect SoCal would be toward achieving regional goals, SCAG 
conducted a Connect SoCal vs. Connect SoCal Baseline cost-benefit analysis utilizing the Cal-
B/C Model to calculate regional network benefits by essentially comparing how the region 
would perform with and without implementation of the Connect SoCal. Compared with the 
alternative without the Plan, Connect SoCal would result in significant benefits to the SCAG 
region, not only with respect to mobility and accessibility, but also in the areas of air quality, 
economic growth and job creation, sustainability, and environmental justice.  
 
2.7.4.3 Section III - TCM Reasonably Available Control Measure (RACM) Analysis 
 
As required by the Federal CAA, a RACM analysis must be included as part of the overall 
control strategy in the ozone SIP to ensure that all potential control measures are evaluated for 
implementation and that justification is provided for those measures that are not implemented. 
Appendix IV-C of the 2022 AQMP contains the TCM RACM component for the South Coast 
ozone control strategy. In accordance with the U.S. EPA procedures, this analysis considers 
TCMs in Connect SoCal, measures identified by the Federal CAA, and relevant measures 
adopted in other ozone nonattainment areas of the country. Based on this comprehensive review, 
it is determined that the TCMs being implemented in the Basin are inclusive of all TCM RACM. 
 
2.7.5 OVERALL EMISSION REDUCTIONS 
 
Tables 2.7-4 and 2.7-5 identify projected reductions for the South Coast Air Basin based on the 
summer planning inventory for NOx and VOC emissions for the year of 2032 and 2037, 
respectively. These reductions reflect the emission reductions associated with implementation of 
control measures under local, state, and federal jurisdiction. Emission reductions represent the 
difference between the projected baseline and the remaining emissions.  
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TABLE 2.7-4 
Emission Reductions For 2032 Based On Summer Planning Inventory (tons per day)  

Sources NOx VOC 
Year 2032 Baseline a 199 345 
Emission Reductions:   

South Coast AQMD Stationary Sources 3 1 
South Coast AQMD Mobile Sources 7 0 

Sources under CARB’s Direct Authority 24 5.5 
Primarily Federally and Internationally 
Regulated Sources – CARB Measures 10 0.5 

Primarily Federally and Internationally 
Regulation Sources – Federal Action Needed b 41 2 

Total Reductions (all measures)c 85 10 
2032 Remaining Emissions 114 336 

a Emission assumptions from SCAG’s 2020 RTP/SCS are already reflected in the AQMP baseline, including 
TCMs 

b 182(e)(5) reductions from federal measures are allowed only for “extreme” nonattainment area. Include 26.2 
tons per day NOx reduction from Ocean Going Vessel and 14.6 tons per day NOx reduction from aircraft 
emissions interpolated from 2022 to 2037. 

c Numbers may not sum due to rounding  
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TABLE 2.7-5 
Emission Reductions For 2037 Based On Summer Planning Inventory (tons per day) 

Sources NOx VOC 
Year 2037 Baseline a 184 339 
Emission Reductions:   

South Coast AQMD Stationary Sources b 22 1 
South Coast AQMD Mobile Sources 7 0 

Sources under CARB’s Direct Authority c 30 17.5 
Primarily Federally and Internationally 
Regulated Sources – CARB Measures 11 0.5 

Primarily Federally and Internationally 
Regulation Sources – Federal Action Needed 51 3 

South Coast Stationary Sources – Further 
Deployment of Cleaner Technology 3 0 

Total Reductions (all measures) 125 22 
Set-Aside Accounts d -0.5 -4 

2037 Remaining Emissions e 63 321 
a Emission assumptions from SCAG’s 2020 RTP/SCS are already reflected in the AQMP baseline, including 

TCMs. 
b Count 3.2 tons per day as the combined reduction from CARB and South Coast AQMD measures for Zero 

Emission building. South Coast AQMD measures C-CMB-01, C-CMB-02, R-CMB-01 and R-CMB-02 
provides aggregated total 2.88 tons per day reductions. cap. 

c Exclude 3.2 tons per day reduction from CARB proposed Zero Emission Standard for Space and Water 
Heaters control measure to avoid double counting. See detail in Chapter 4 Table 4-9. 

d SIP reserve for potential technology assessment and phase-out of toxics for VOC. 
e Numbers may not sum due to rounding. 

 
2.7.6 SOUTH COAST AQMD PROPOSED CONTINGENCY MEASURES  
 
Pursuant to Federal CAA Section 172(c)(9), contingency measures are emission reduction 
measures that are to be automatically triggered and implemented if an area fails to attain the 
NAAQS by the applicable attainment date, or fails to make reasonable further progress toward 
attainment. To address contingency measure requirements given recent court decisions and 
current U.S. EPA guidance, CARB and local air districts would need to develop a measure or 
measures that, when triggered by a failure to attain or failure to meet RFP, will achieve one 
year’s worth of emission reductions for the given nonattainment area, or approximately 3 percent 
of total baseline emissions. In the Proposed 2022 State Strategy, CARB’s three largest NOx 
reduction measures, In-Use Locomotive Regulation, Zero Emission Standards for Space and 
Water Heaters and Advanced Clean Fleets, rely on accelerated turnover of older engines/trucks. 
Buildup of infrastructure and equipment options limit the availability to have significant 
emission reductions in a short amount of time. Unless the U.S. EPA changes its historic stance 
calling for one year’s worth if reductions, or finds a reasoned justification for requiring less than 
the stated amount, adopting a single triggered measure that can be implemented and achieve the 
necessary reductions in the time frame required is scarce in California and may not be possible. 
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There are few sources remaining without a control measure implemented by CARB, and those 
that do remain are primarily-federally regulated sources. This includes interstate trucks, ships, 
locomotives, aircraft, and certain categories of off-road equipment, constituting a large source of 
potential emission reductions. Since these are primarily regulated at the federal and, in some 
cases, international level, options to implement a contingency measure with reductions 
approximately equivalent to one year’s worth of emission reductions are limited. 
 
For the 2022 AQMP, attainment contingency measures rely on Federal CAA Section 182(e)(5) 
and will be developed three years prior to attainment. RFP contingency measures will be 
addressed separately in a parallel process. Chapter 4 of the 2022 AQMP discusses in detail how 
the contingency measure requirements are addressed for the 8-hour ozone NAAQS. 
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3.1 INTRODUCTION 

To determine the significance of the impacts associated with a proposed project, it is necessary to 
evaluate the proposed project’s impacts against the backdrop of the environment as it exists at 
the time the environmental analysis is commenced. CEQA Guidelines Section 15360 defines 
environment as “the physical conditions that exist within the area which will be affected by a 
proposed project including land, air, water, minerals, flora, fauna, ambient noise, and objects of 
historical or aesthetic significance.” [See also Public Resources Code Section 21060.5]. 
Furthermore, a CEQA document must include a description of the physical environment in the 
vicinity of the proposed project, as it exists at the time the environmental analysis is commenced, 
from both a local and regional perspective. [CEQA Guidelines Section 15125]. This 
environmental setting will normally constitute the baseline physical conditions by which a lead 
agency determines whether an impact is significant. The description of the environmental setting 
shall be no longer than is necessary to provide an understanding of the significant effects of the 
proposed project and its alternatives. 

The existing setting is the physical environmental conditions as they existed at the time the NOP 
was published, or if no NOP is published, at the time the environmental analysis is commenced. 
[CEQA Guidelines Section 15125]. The NOP for the Draft Program EIR for the 2022 AQMP 
was published on May 13, 2022 and generally serves as the existing setting. The environmental 
setting (or existing setting) serves as the baseline to determine the impacts of the proposed 
project. For this Program EIR, the existing setting uses the most representative, published, 
verifiable, available data to establish the baseline for each environmental topic area to represent 
the conditions at the time the NOP was released. 
 
This chapter is organized into subchapters for each environmental topic area identified in the 
NOP/IS (see Appendix A) as being expected to have potentially significant adverse impacts if 
the proposed project is implemented. Each subchapter includes a description of the existing 
environmental setting for the following environmental topic areas: air quality and GHG 
emissions; energy; hazards and hazardous materials; hydrology and water quality; noise; and 
solid and hazardous waste. 
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3.2 AIR QUALITY AND GREENHOUSE GAS EMISSIONS 

Ambient air quality standards have been adopted at the state and federal levels for criteria air 
pollutants. In addition, both the state and federal government regulate the release of toxic air 
contaminants and GHG emissions. Projects within South Coast AQMD’s jurisdiction are subject 
to the rules and regulations imposed by the South Coast AQMD as well as regulations adopted 
by CARB and U.S. EPA. Federal, state, regional, and local laws, regulations, plans, or guidelines 
that are potentially applicable to the proposed project are summarized in this section. 

3.2.1 CRITERIA AIR POLLUTANTS 

The 2022 AQMP is designed to build upon measures already in place from previous AQMPs by 
identifying further opportunities for reducing emissions from existing emission sources and 
promoting the use of the cleanest available new emission sources. The proposed control 
measures focus on maximizing the implementation of existing zero emission and low NOx 
technologies, recognizing that new zero emission and ultra-low NOx technologies may still need 
to be invented or made commercially available to achieve the necessary reductions required to 
attain the federal 8-hour ozone standard of 70 ppb. The 2022 AQMP would accelerate the 
replacement of high-emitting mobile sources with low NOx and zero emission mobile sources; 
encourage the use of lower-emitting alternative fuels; affect stationary sources at existing 
commercial and industrial facilities, and residential developments; develop incentives to 
remove/replace higher emitting equipment; establish greater control of industrial stationary 
sources; control indirect sources of emissions; improve energy efficiency; improve detection and 
procedures; and establish educational and outreach programs. 
The emissions inventory is divided into two major source classifications: stationary and mobile 
sources. Stationary sources include point sources and area sources. The 2018 base year point 
source emissions from the facilities subject to South Coast AQMD’s Rule 301 are reported 
emissions through the South Coast AQMD’s Annual Emissions Reporting (AER) Program. Area 
source emissions are estimated jointly by CARB and the South Coast AQMD using established 
inventory methods. See 2022 AQMP Appendix III for details. 
Emissions data from mobile sources include on-road emissions and off-road emissions. On-road 
emissions are calculated using CARB’s EMFAC2017 model and travel activity data provided by 
the Southern California Association of Governments (SCAG) from their adopted 2020 Regional 
Transportation Plan/Sustainable Communities Strategy (RTP/SCS, also called SoCal Connect). 
CARB’s regulations adopted by December 2021 and since the release of EMFAC2017 were 
reflected on the baseline emissions using off-model adjustments. CARB provides emissions 
inventories for off-road sources, which include construction and mining equipment, industrial 
and commercial equipment, lawn and garden equipment, agricultural equipment, ocean-going 
vessels, commercial harbor craft, locomotives, cargo handling equipment, pleasure craft, 
recreational vehicles, and fuel storage and handling. Aircraft emissions are based on an updated 
analysis by the South Coast AQMD developed in conjunction with commercial airports in the 
region.  
Future emissions forecasts are primarily based on demographic and economic growth projections 
provided by SCAG as well as the energy consumption projections by Southern California Gas 
Company (SoCalGas). In addition, emission reductions resulting from the South Coast AQMD’s 
regulations amended or adopted by October 2020 and Rule 1109.1, and CARB regulations 
adopted by December 2021 are included in the future projections. The South Coast AQMD’s 
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Rule 1109.1 - Emissions of Oxides of Nitrogen from Petroleum Refineries and Related 
Operations, was adopted in November 2021. Considering the substantial emission reductions 
from the implementation of the rule, its rule impact is reflected in the baseline emissions 
inventory. 
3.2.1.1  Assumptions Used to Develop Current Emission Inventories 

Two inventories are prepared for the 2022 AQMP for the purpose of regulatory and State 
Implementation Plan (SIP) performance tracking, including transportation conformity: an annual 
average inventory and a summer planning inventory. The summer planning inventory is used to 
capture emission levels during the high ozone season (May to October) when higher evaporative 
VOC emissions and more sunlight favor ozone formation. Baseline emissions data presented in 
this chapter are based on seasonally adjusted summer planning inventory emissions. The 2022 
AQMP uses the summer planning inventories to develop an attainment strategy, estimate the 
cost-effectiveness of ozone control measures, and to report emissions reductions progress as 
required by the federal and California Clean Air Acts.  

Detailed information regarding the emissions inventory development for base and future years 
and emissions by major source category in the base year and future baseline emission inventories 
are presented in Appendix III of the 2022 AQMP. In an emissions inventory, base year is the 
year from which the future emissions are projected. Attachments A and B to Appendix III of the 
2022 AQMP list annual average and summer planning emissions by major source category for 
2018, 2023, 2024, 2025, 2031, 2032, 2035, and 2037. Attachment C to Appendix III of the 2022 
AQMP lists the top VOC and NOx point source facilities that emitted greater than or equal to 10 
tons per year in 2018. Attachment D to Appendix III of the 2022 AQMP contains on-road 
emissions by vehicle class and pollutant. Attachment E to Appendix III of the 2022 AQMP 
shows emissions associated with diesel fuel internal combustion engines for various source 
categories. Attachment F to Appendix III of the 2022 AQMP provides a summary of road 
construction dust emissions in the South Coast Air Basin. 

3.2.1.1.1 Stationary Sources 

Stationary sources are divided into two major subcategories: point sources and area sources. 
Point sources are permitted facilities with one or more emission sources at an identified location 
(e.g., power plants, refineries, and industrial processes factories). These facilities generally have 
annual emissions of four tons or more of either VOC, nitrogen oxides (NOx), sulfur oxides 
(SOx), or total particulate matter (PM), or annual emissions of over 100 tons of carbon monoxide 
(CO). As set forth in South Coast AQMD Rule 301(e), facilities are required to report their 
criteria pollutant emissions and selected air toxics to the South Coast AQMD on an annual basis, 
subject to audit, if any of the annual thresholds in Rule 301(e)(5) are exceeded. This Program 
EIR relies on the 2018 AER data for the stationary source emission inventory.  

Area sources consist of many small emission sources (e.g., residential water heaters, architectural 
coatings, consumer products, and permitted sources with emissions less than the annual 
thresholds established in Rule 301(e)(5)) which are distributed across the basins and are not 
required to individually report their emissions. CARB and the South Coast AQMD jointly 
develop emissions estimates for approximately 400 area source categories. Emissions from these 
area sources are estimated using latest activity information and representative emission factors, if 
available. Activity data are obtained from survey data or scientific reports such as U.S. Energy 
Information Administration (EIA) reports for fuel consumption other than natural gas fuel, 
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natural gas consumption data from Southern California Gas Company (SoCalGas), and solvent, 
sealant and architectural coatings sales reports required under the South Coast AQMD rules 
(Rules 314, 1113 and 1168). Some activity data, such as population, housing, and VMT, as well 
as a large portion for area sources are from SCAG. Emission factors are based on rule 
compliance factors, source tests, manufacturer’s product or technical specification data, default 
values which are mostly from U.S. EPA’s AP-42 – Compilation of Air Emissions Factors, or 
weighted emission factors derived from point source facilities’ annual emissions reports. 
Additionally, emissions within a given area or region may be calculated using socioeconomic 
data, such as population, number of households, or employment in different industry sectors.  

Appendix III of the 2022 AQMP provides further details on emissions from specific source 
categories such as architectural coatings, dairy cattle, oil and gas production operations, gasoline 
dispensing facilities, green waste composting, and livestock. Since the 2016 AQMP was 
finalized, the following updates to the area source inventory include: 

• Consumer Products: Consumer product emissions were updated by CARB using data 
from the latest survey conducted in 2015. Consumer products survey categories were 
grouped into seven different series. The “Personal Care Products” series followed by the 
“Household and Institutional Products” series showed the largest quantity of VOC 
emissions with the potential to form ozone. Baseline VOC emissions in 2018 increased 
by around 20 tons per day compared with projected 2018 emissions of 87.56 tons per day 
in the 2016 AQMP. 

• Fugitive Emissions from Tanker Ships: A new emission category was created to estimate 
the pressure-related fugitive VOC emissions through the mast riser, pressure vacuum 
(P/V) valves, and other components of ocean-going vessel (OGV) tankers during marine 
transit of crude oil and other petroleum products. This category does not include fugitive 
emissions occurring when the tanker ships are at-berth. VOC emissions in 2018 from this 
category are estimated to be 7.83 tons per day. 

• Paved and Unpaved Road Dust: PM emissions from paved road dust were updated using 
2018 traffic volume data for road segments within the South Coast AQMD jurisdiction 
provided by SCAG. Emissions were adjusted according to the time of day (morning, 
midday, afternoon, evening, and night) using the U.S. EPA’s AP-42 emission factors. PM 
emissions from unpaved (non-farm) road dust were calculated according to the 
methodology outlined in CARB’s unpaved (non-farm) roads guidance document. 
Unpaved road mileage for each source category was calculated using publicly available 
Geographic Information System (GIS) data. 

• Architectural Coatings: Annual quantity and emissions data reported pursuant to Rule 
314 were used to determine annual reported VOC emissions for 62 subcategories of 
emissions source (CES) codes in the architectural coatings category. Sales volumes for 
solvent-based and waterborne coatings reported annually per Rule 314 were used to 
estimate the total volume of thinning, additive, and cleanup solvents using typical usage 
ratios. Emissions from colorants were estimated by applying the assumption that colorant 
is added to 80 percent of all coatings, with four ounces of colorant added to each liter of 
coating according to the current VOC quantity limit (with the unit grams per liter) per 
Rule 1113. See 2022 AQMP Appendix III, Attachment H for details. 
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• Adhesives and Sealants: VOC emissions from adhesive and sealant applications were 
updated based on reported solvent- and water-based adhesive and sealants sales data for 
2018. The South Coast AQMD Rule 1168 requires annual sales data to be reported. VOC 
emissions were calculated based on the volume and percent VOC by weight contained in 
each product sold. 

• Natural Gas Combustion - Commercial and Industrial: Natural gas consumption data for 
2018 was provided by SoCalGas for six emission source categories in the industrial and 
commercial sectors, including industrial/commercial internal combustion engines, space 
heating, water heating, and other/unspecified sectors. To eliminate point source 
contributions, the sector-specific Annual Emissions Reporting (AER) throughput was 
subtracted from the total. The internal/external combustion ratio derived from AER 
throughput data was then applied to calculate the throughputs for the respective 
categories. The most current NOx emission factors, which reflect the applicable emission 
standards set forth in several South Coast AQMD rules, including Rules 1146.2, 1110.2, 
and 1147, were applied in the emission calculations. 

• Natural Gas Combustion – Residential: PM, SOx, NOx, total organic gases (TOG), and 
CO emissions from natural gas combustion in residential space heating, water heating, 
cooking, and other sectors were estimated from 2018 natural gas throughput data 
provided by SoCalGas. The most current NOx emission factors, which reflect the 
applicable emission standards set forth in South Coast AQMD Rules 1111 and 1121, 
were applied. 

• Green Waste Composting, Co-Composting, and Chipping and Grinding: VOC and 
ammonia (NH3) emissions from green waste composting operations and co-composting 
operations were estimated according to the methodology developed in the AER guideline 
document for green waste composting operations11 and the South Coast AQMD Rule 
1133.3 requirements.12 Emissions from chipped and ground mulch were estimated 
following the methodology developed for the 2016 AQMP Control Measure BCM-10.13 
Annual throughput data for 2018 was reported directly by facilities according to reporting 
requirements set forth in South Coast AQMD Rule 1133. 

• LPG combustion - Industrial, Commercial and Residential: The total liquefied petroleum 
gas (LPG) consumed in California in both the industrial and commercial sectors was 
obtained from the Energy Information Administration (EIA) of the U.S. Department of 
Energy for 2018. LPG combustion emissions were determined by multiplying the 
estimated area source consumption in external and internal combustion portions of the 
industrial and commercial sectors by their respective AP-42 default emission factors. 

 
11 South Coast AQMD, 2020. Guidelines for Calculating Emission from Greenwaste Composting and Co-Composting 

Operations, https://www.aqmd.gov/docs/default-source/planning/annual-emission-reporting/guidelines-for-calculating-
emissions-from-greenwaste-composting-and-co-composting-operations---december-2020.pdf, accessed on June 10, 2022. 

12 South Coast AQMD, 2011. Rule 1133.3 – Emission Reductions from Greenwaste Composting Operations, 
http://www.aqmd.gov/docs/default-source/rule-book/reg-xi/rule-1133-3.pdf, accessed on June 10, 2022. 

13 South Coast AQMD, 2017. 2016 AQMP, http://www.aqmd.gov/home/air-quality/clean-air-plans/air-quality-mgt-plan/final-
2016-aqmp, accessed on June 10, 2022. 

https://www.aqmd.gov/docs/default-source/planning/annual-emission-reporting/guidelines-for-calculating-emissions-from-greenwaste-composting-and-co-composting-operations---december-2020.pdf
https://www.aqmd.gov/docs/default-source/planning/annual-emission-reporting/guidelines-for-calculating-emissions-from-greenwaste-composting-and-co-composting-operations---december-2020.pdf
http://www.aqmd.gov/docs/default-source/rule-book/reg-xi/rule-1133-3.pdf
http://www.aqmd.gov/home/air-quality/clean-air-plans/air-quality-mgt-plan/final-2016-aqmp
http://www.aqmd.gov/home/air-quality/clean-air-plans/air-quality-mgt-plan/final-2016-aqmp
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• LPG Transfer Dispensing-Fugitive Loss: VOC emissions from LPG transfer and 
dispensing–fugitive losses at residential, commercial, industrial, chemical, agricultural, 
and retail sales facilities were estimated using activity data for 2018. See 2022 AQMP 
Appendix III, Attachment H for details. 

• Livestock: PM10, NH3, and VOC emissions from dairy cattle, layers (i.e., chickens 
raised to produce eggs), and swine were updated using the latest available head count 
from the Santa Ana Water Control Board for 2018, and emission factors from the South 
Coast AQMD 2011 Technology Assessment report. 

3.2.1.1.2 Mobile Sources 

Mobile sources consist of two subcategories: on-road sources and off-road sources. On-road 
vehicle emissions were calculated with CARB’s EMFAC2017 model and travel activity data 
provided by SCAG from their adopted 2020 RTP/SCS. The Emission Spatial and Temporal 
Allocator (ESTA, https://github.com/mmb-carb/ESTA) tool developed by CARB was used to 
spatially and temporally distribute emissions to generate inputs for attainment demonstration air 
quality simulations. Off-road emissions were calculated using CARB’s category-specific 
inventory models. 

3.2.1.1.3 On-Road 

CARB’s EMFAC2017 model has undergone extensive revisions from the previous version 
(EMFAC2014) to make it more user-friendly and flexible and to allow incorporation of larger 
amounts of data demanded by current regulatory and planning processes. The U.S. EPA 
approved the EMFAC2017 emissions model for SIP and conformity purposes in August 2019. 
EMFAC2017 calculates exhaust and evaporative emission rates by vehicle type for different 
vehicle speeds and environmental conditions. Temperature and humidity profiles are used to 
produce monthly, annual, and episodic inventories. Emission rate data in EMFAC2017 is 
collected from various sources, such as individual vehicles in a laboratory setting, tunnel studies, 
and certification data. The EMFAC2017 model interface and overall design has not significantly 
changed as compared to EMFAC2014, however, EMFAC2017 includes more state-of-the-art 
information to better represent the real-world emissions from on-road sources. Major 
improvements include:  

• New data and significant methodology changes for motor vehicle emission calculations and 
revisions to implementation data for control measures;  

• Updated emission factors and activity data for cars and trucks, including emission reductions 
associated with new regulations on heavy-heavy duty diesel trucks and buses. New emission 
factors were developed based on data from U.S. EPA's In-Use Vehicle Program, CARB's 
Vehicle and Truck and Bus Surveillance Programs, CARB's Portable Emissions 
Measurement Systems and Transit Bus testing, and Integrated Bus Information Systems of 
West Virginia and Altoona; and,  

• Updates to the motor vehicle fleet age, vehicle types, and vehicle population based on 2013-
2016 California Department of Motor Vehicle (DMV) data, International Registration Plan 
data, Truck Regulation Upload, Compliance, and Reporting System data, Port Vehicle 
Identification Number data, California Highway Patrol School Bus Inspections, and National 

https://github.com/mmb-carb/ESTA
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Transit Database information. Each of these changes affects emission factors for each area in 
California. 

More detailed information on the changes incorporated in EMFAC2017 can be found at 
https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/msei-modeling-
tools-emfac-software-and. https://ww3.arb.ca.gov/msei/msei.htm. The 2022 AQMP on-road 
emissions incorporated regulations adopted post EMFAC2017, such as Advanced Clean Trucks 
(ACT)14, Heavy-Duty Low NOx Omnibus Regulations15 and Heavy-Duty Inspection and 
Maintenance Regulation.16 

Figure 3.2-1 shows 2018 on-road emissions estimated using EMFAC2014 in the 2016 AQMP 
and EMFAC2017 in the 2022 AQMP (top panel), as well as estimated emissions for 2037 for the 
2022 AQMP only (bottom panel). It should be noted that the comparison for on-road emissions 
reflects changes in EMFAC model update as well as the updated vehicle miles traveled (VMT) 
from SCAG’s 2020 RTC/SCS. 

The estimates presented in the 2022 AQMP indicate fewer emissions of NOx and VOCs in 2018 
than projected levels from the 2016 AQMP based on EMFAC2014. For 2037, emissions are 
substantially less than base-year 2018 emissions. These emission reductions can be attributed to 
ongoing implementation of regulations and programs such as CARB’s 2010 Truck and Bus rule, 
Advanced Clean Cars Program, Federal Phase 2 GHG Standards, Advanced Clean Truck and 
Low NOx Omnibus Regulations and Heavy Duty Inspection and Maintenance. Despite growth in 
the number of vehicles and their use, emissions from on-road mobile sources are expected to 
decrease in future years. NOx and VOC emissions in 2037 are 76 and 56 percent lower than in 
2018, respectively. 

3.2.1.1.4 Off-Road 

As explained in the 2022 AQMP, emissions from off-road vehicle categories are primarily based 
on estimated activity levels and emission factors for a suite of category-specific models or, 
where a new model was not available, the OFFROAD2007 model. Separate models have been 
developed for estimating emissions from different categories of off-road mobile sources. More 
information on these models can be found at the following link: 
https://ww3.arb.ca.gov/msei/msei.htm. Several of the newer models have been updated to 
support recent regulations since the adoption of the 2016 AQMP. Major updates have been made 
to the inventories for aircraft, ocean-going vessels, locomotives, in-use off-road equipment, 
harbor craft, small off-road engines and others. Updates made by CARB to specific off-road 
categories are summarized below: 

• Aircraft: An updated aircraft emissions inventory was developed for the 2018 base year 
and 2037 attainment year based on the latest available activity data from airports and 
Federal Aviation Administration (FAA) databases and application of the FAA’s Aviation 
Environmental Design Tool for airports with detailed aircraft activity data for 
commercial air carrier/taxi operations. For smaller general aviation and military airports, 

 
14 Advanced Clean Trucks, https://ww2.arb.ca.gov/our-work/programs/advanced-clean-trucks. 
15 Heavy-Duty Low NOx Omnibus Regulations, Available at: https://ww2.arb.ca.gov/rulemaking/2020/hdomnibuslownox. 
16 Heavy-Duty Inspection and Maintenance Regulations, Available at: 

https://ww2.arb.ca.gov/rulemaking/2021/hdim2021. 

https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/msei-modeling-tools-emfac-software-and
https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/msei-modeling-tools-emfac-software-and
https://ww3.arb.ca.gov/msei/msei.htm
https://ww2.arb.ca.gov/our-work/programs/advanced-clean-trucks
https://ww2.arb.ca.gov/rulemaking/2020/hdomnibuslownox
https://ww2.arb.ca.gov/rulemaking/2021/hdim2021
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the U.S. EPA’s average landing and takeoff emission factors were used to calculate 
emissions. Further details are available in Appendix III of the 2022 AQMP Aircraft 
Emissions Inventory Report.17 

 
  

FIGURE 3.2-1 
Comparison of On-Road Emissions Between 2016 AQMP and Revised Draft 2022 AQMP 

Summer Planning Inventory  

 
17  South Coast AQMD, 2022. Revised Draft 2022 AQMP Aircraft Emissions Inventory Report. 

http://www.aqmd.gov/docs/default-source/Agendas/aqmp/2022-aqmp-ag/revised-draft-2022-aqmp-aircraft-emissions-
inventory-report.pdf, accessed on June 10, 2022. 

 

http://www.aqmd.gov/docs/default-source/Agendas/aqmp/2022-aqmp-ag/revised-draft-2022-aqmp-aircraft-emissions-inventory-report.pdf
http://www.aqmd.gov/docs/default-source/Agendas/aqmp/2022-aqmp-ag/revised-draft-2022-aqmp-aircraft-emissions-inventory-report.pdf
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• Ocean-Going Vessels (OGVs): OGV emissions were updated in 2021 based on 
Automatic Identification System transponder data. This data, along with vessel 
information supplied by the South Coast AQMD and the company IHS Fairplay, provides 
vessel visit counts, speed, engine size, and other vessel characteristics. The inventory 
relies on the U.S. EPA’s methodology for emissions based on vessel speed, engine model 
year, and horsepower. The inventory includes transit, maneuvering, anchorage, and at-
berth emissions. The comprehensive national model Freight Analysis Framework was 
used to develop growth rates for forecasting.18 

• Locomotives: All locomotive inventories were updated in 2020 and include linehaul 
(large national companies), switchers (used in railyards), passenger, and Class 3 
locomotives (smaller regional companies). Data for each sector was supplied by rail 
operations, including Union Pacific and Burlington Northern, and Santa Fe Railway 
(BNSF) for linehaul and switcher operations. Data for other categories was supplied by 
the locomotive owners. Emission factors for all categories were based on the U.S. EPA 
emission factors for locomotives. The inventory reflects the 2005 Memorandum of 
Understanding (MOU) with Union Pacific and BNSF. Growth rates were primarily 
developed from the comprehensive national model Freight Analysis Framework. A new 
category includes military and industrial locomotive emission inventory and relies on the 
annual fuel consumption and engine information collected from 2011 to 2018. The 
military and industrial locomotive data was supplied by 39 private companies and four 
military rail groups, with a total of 85 locomotives. The subject locomotives typically 
consist of smaller, older switchers and medium horsepower (e.g., 2,301 to 3,999 
horsepower) locomotives operating within the boundaries of a granary, plant, or 
industrial facility. CARB is in the process of updating the military and industrial 
locomotive methodology which, upon its completion, will be available on CARB’s 
website. 

• Commercial Harbor Craft (CHC): CHC are grouped into 18 vessel types: articulated tug 
barge (ATB), bunker barge, towed petrochemical barge, other barge, dredge, commercial 
passenger fishing, commercial fishing, crew and supply, catamaran ferry, monohull ferry, 
short run ferry, excursion, ATB tug, push and tow tug, escort/ship assist tug, pilot boat, 
research boat, and work boat.  

The CHC inventory was updated in 2021 and includes vessels used around harbors such 
as tug and tow boats, fishing vessels, research vessels, barges, and similar. The inventory 
was updated based on CARB’s reporting data for these vessels, as well as inventories 
from the Ports of Los Angeles, Long Beach, Oakland, and Richmond. This supplied 
vessel characteristics, and the population was scaled up to match U.S. Coast Guard data 
on the annual number of vessels in California waters. Activity and load factors were 
based on a mix of reporting data and port-specific inventories. Emission factors were 

 
18  CARB, 2022. 2021 Ocean Going Vessels Emission Inventory, Marcy 3, 2022, https://ww2.arb.ca.gov/sites/default/files/2022-

03/CARB_2021_OGV_Documentation_ADA.pdf, accessed August 5, 2022. 

https://ww2.arb.ca.gov/sites/default/files/2022-03/CARB_2021_OGV_Documentation_ADA.pdf
https://ww2.arb.ca.gov/sites/default/files/2022-03/CARB_2021_OGV_Documentation_ADA.pdf
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based on certification data for harbor craft engines. Population and activity growth 
factors were estimated based on historical trends in the past decade.19 

• Small Off-Road Engines (SORE): SORE are spark-ignition engines rated at or below 19 
kilowatts (which is equivalent to 25 horsepower). Typical engines in this category are 
used in lawn and garden equipment as well as other outdoor power equipment and cover 
a broad range of equipment. The majority of this equipment belongs to the Lawn and 
Garden (e.g., lawnmower, leaf blower, trimmer) and Light Commercial (e.g., compressor, 
pressure washer, generator) categories of CARB’s 2020 Emissions Model for Small Off-
Road Engines (SORE2020).  

The newly developed, stand-alone SORE2020 Model reflects the recovering California 
economy from the 2008 economic recession and incorporates emission results from 
CARB’s recent in-house testing as well as CARB’s most recent Certification Database. 
CARB also has conducted an extensive survey of SORE operating within California 
through the Social Science Research Center at the California State University, Fullerton. 
Data collected through this survey provides the most up-to-date information regarding the 
population and activity of SORE equipment in California. The final SORE emissions 
included the adopted SORE rule in December 2021 as well as the 15-day changes after 
the CARB Governing Board hearing which allowed the pressure washers (rated at greater 
than five horsepower) extra time for meeting the regulation. The SORE annual sales were 
forecasted using historic growth of the number of California households (California 
Department of Finance household forecasts, 2000–2008 and 2009–2018). For the t 2022 
AQMP, the emission benefits of adopted SORE rule are reflected into the baseline 
emissions update. 

• Diesel Agricultural Equipment: The agricultural equipment inventory includes all off-
road vehicles used on farms or first processing facilities for all fuel types and was 
updated in 2021 with data from a 2019 survey of California farmers and rental facilities, 
and the 2017 U.S. Department of Agriculture (USDA) agricultural census. Emission 
factors are based on the 2017 off-road diesel emission factor update. The inventory 
reflects incentive programs for agricultural equipment that were implemented prior to 
August 2019. Agricultural growth rates were developed using historical data from the 
County Agricultural Commissioners’ reports. 

• In-Use Off-Road Equipment: The category of in-use off-road equipment includes off-
road diesel vehicles rated at great than 25 horsepower for use in the construction, mining, 
industrial, and oiling drilling categories. CARB’S Off-Road Diesel (ORD) Regulation 
requires reporting to the DOORS online tool, which was established for registering 
vehicle inventories. The inventory was updated in 2022 with data from the DOORS 
registration program. The activity data was updated based on a 2021 survey of registered 
equipment owners, and emission factors were based on the 2017 off-road diesel emission 
factor update. The inventory reflects the In-Use Off-Road Equipment Regulations, as 
amended in 2011. 

 
19  CARB, 2021. Public Hearing to Consider the Proposed Amendments to the Commercial Harbor Craft Regulation Staff 

Report: Initial Statement of Reasons, Appendix H, September 21 2021, available at: 
https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2021/chc2021/apph.pdf, accessed August 5, 2022. 

https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2021/chc2021/apph.pdf,
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• Cargo Handling Equipment (CHE): The CHE inventory covers equipment for all fuel 
types used at California ports and intermodal railyards, such as cranes, forklifts, container 
handling equipment, and more. The inventory population and activity were updated in 
2021 based on the inventories for the Ports of Los Angeles, Long Beach, and Richmond, 
and the CARB reporting data for other ports and railyards. Load factors were based on 
the previous inventory in 2007, and emission factors were based on the 2017 off-road 
diesel emission factor update. The inventory reflects the CHE Airborne Toxic Control 
Measures (ATCM) adopted by CARB in 2005 and completed in 2017. 

• Transportation Refrigeration Units (TRU): The TRU inventory was updated in 2020 
based on CARB’s TRU reporting program. The activity data was developed from the 
2010 surveys of facilities served by TRUs and from 2017 to 2019 telematics data 
purchased from TRU manufacturers. Emission factors were developed specifically for 
TRUs based on TRU engine certification data reported to the U.S. EPA as of 2018. The 
inventory reflects the TRU ATCM and 2021 amendments adopted by CARB. Forecasting 
was based on IBISWorld reports forecast for related industries, and turnover forecasting 
was based on the past 20 years of equipment population trends. 

• Portable Equipment: The portable equipment inventory includes non-mobile diesel 
equipment, such as generators, pumps, air compressors, chippers, and other 
miscellaneous equipment rate at or greater than 50 horsepower. This inventory was 
developed in 2017 based on CARB’s registration program, the 2017 survey of registered 
owners for activity and fuel, and the 2017 off-road diesel emission factor update. The 
inventory also reflects the Portable ATCM and 2017 amendments adopted by CARB. 

Because registration in Portable Equipment Registration Program (PERP) is voluntary, 
the PERP registration data were used as the basis for the equipment population, with an 
adjustment factor used to represent the remaining portable equipment in the state. 
Estimates of future emissions beyond the base year were made by adjusting base year 
estimates for population growth, activity growth, and the purchases of new equipment 
(i.e., natural and accelerated turnover). 

• Large Spark Ignition/Forklifts: The large spark ignition (LSI) inventory includes gasoline 
and propane forklifts, sweeper/scrubbers, and tow tractors. The inventory was updated in 
2020 based on the LSI/forklift registration in CARB’s DOORS online reporting tool, and 
the sales data was provided by the Industrial Truck Association. Activity data was based 
on a survey of equipment owners in the DOORS system, and emission factors were based 
on the U.S. EPA’s latest guidance for gasoline and propane engines. The inventory 
reflects the CARB’s LSI regulation requirements and 2016 amendments. 

• Recreational Marine Vessels (RMV): Pleasure craft or RMV is a broad category of 
marine vessels that includes gasoline-powered spark-ignition marine watercraft, diesel-
powered marine watercraft, outboards, sterndrives, personal watercraft, jet boats, and 
sailboats with auxiliary engines. This emissions inventory was last updated in 2014 to 
support CARB’s evaporative control measures. The population, activity, and emission 
factors were revised using new surveys, DMV registration information, and emissions 
testing data. Economic data from a 2014 UCLA Economic Forecast was relied upon to 
estimate the near-term annual sales of RMV (from 2014 to 2019). To forecast long-term 
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annual sales from 2020 and later, an estimate of California’s annual population growth 
was utilized as a surrogate. 

• Recreational Vehicles: Off-highway recreational vehicles include off-highway 
motorcycles (OHMC), all-terrain vehicles (ATV), off-road sport vehicles, off-road utility 
vehicles, sand cars, golf carts, and snowmobiles. A new model was developed by CARB 
in 2018 to update emissions from recreational vehicles. Input factors such as population, 
activity, and emission factors were re-assessed using new surveys, DMV registration 
information, and emissions testing. OHMC population growth was calculated from 
incoming population as estimated by future annual sales and the scrapped vehicle 
population as estimated by the survival rate. 

• Fuel Storage and Handling: Emissions from portable fuel storage containers (gas cans) 
were estimated based on past surveys and CARB in-house testing. This inventory uses a 
composite growth rate that depends on occupied household (or business units), percent of 
households (or businesses) with gas cans, and average number of gas cans per household 
(or business) units.  

Figure 3.2-2 presents the estimated off-road baseline emissions for 2018 in the 2016 AQMP and 
the 2022 AQMP, as well as projected emissions for 2037 (2022 AQMP only). Overall, estimated 
off-road VOC emissions and off-road NOx emissions for 2018 are 6 percent and 3 percent higher 
in the 2022 AQMP compared to the 2016 AQMP, respectively. SOx and PM2.5 emissions are 23 
percent and 21 percent lower, respectively. It should be noted that the comparison for 2018 
reflects changes in methodology and activity data.  

Estimated emissions in 2037 are less than 2018 emissions for all pollutants, except SOx, due to 
ongoing implementation of regulations and programs, and anticipated growth. SOx emissions are 
expected to increase by 25 percent from 2018 to 2037 due to increased emissions from aircraft, 
ships, and commercial boats. However, this seemingly large increase corresponds to less than 
one ton per day of additional SOx. The growth in SOx emissions from the OGV sector is 
expected to dominate the marginal growth in SOx emissions from stationary sources. 

3.2.1.1.5 Uncertainty in the Inventory 

An effective AQMP relies on a complete and accurate emissions inventory. Methods for 
quantifying different emission sources continue to improve, allowing for development of more 
effective control measures. Increased use of continuous monitoring and source testing has 
contributed to improved point source inventories. Providing technical assistance to facilities 
combined with conducting audits of reported emissions have also improved the accuracy of the 
emissions inventory. Area source inventories that rely on average emission factors and regional 
activities have inherent uncertainty. Industry-specific surveys and source-specific studies during 
rule development have provided much-needed refinement to these emissions estimates. Emission 
factors for many area sources are adapted from the U.S. EPA’s AP-42, but some categories have 
not been updated for extended periods of time, posing additional uncertainties in estimated 
emissions. Mobile source inventories are also continuously updated and improved. As described 
earlier, many improvements are included in the on-road mobile source model EMFAC2017, 
which estimates emissions from trucks, automobiles, and buses. Improvements and updates are 
also included in the off-road emissions models for locomotives, ocean going vessels, commercial 
harbor craft, pleasure craft and off-highway recreational vehicles, cargo handling equipment, and 
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farm equipment. Overall, the 2022 AQMP inventory is based on the most current data and 
methodologies, resulting in the most accurate inventory available. 

 

 

FIGURE 3.2-2 
Comparison of Off-Road Emissions Between 2016 AQMP and Revised Draft 2022 AQMP 

 Summer Planning Inventory  
(No Emission Projection for 2037 in 2016 AQMP) 
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There are many challenges inherent in making accurate projections based on future growth, such 
as where vehicle trips will occur, the distribution between various modes of transportation (such 
as trucks and trains), as well as estimates for population growth and the number and type of jobs. 
Forecasts are made with the best information available; nevertheless, there is uncertainty in 
emissions projections. AQMP updates are generally developed every three to four years, thereby 
allowing for frequent updates and improvements to the inventories. 

3.2.1.1.6 Gridded Emissions 

The air quality modeling domain extends to southern Kern County in the north, the Arizona and 
Nevada borders to the east, northern Mexico to the south and more than 100 miles offshore to the 
west. The modeling domain is divided into a grid system comprised of 4 kilometer (km) by 4 km 
grid cells. Both stationary and mobile source emissions are allocated to individual grid cells 
within this system. In general, emissions are modeled as total daily emissions. Variations in 
temperature, hours of operation, speed of motor vehicles, or other factors are considered in 
developing gridded motor vehicle emissions. The “gridded” emissions data used for the ozone 
attainment demonstration differ from the annual average day or planning inventory emission data 
in several ways: 1) the modeling region covers larger geographic areas than the Basin; 2) 
emissions represent day-specific instead of average or seasonal conditions; and 3) emissions are 
adjusted with daily meteorological conditions such as temperature and humidity. The summer 
planning inventory is used to generate the gridded emission ozone modeling applications. The 
summer planning inventory reflects emissions for an operating day during the high ozone season 
from May to October. This season typically has higher evaporative VOC emissions and more 
sunlight playing an important role in ozone formation. 

3.2.1.2  Base Year Emissions - 2018 Emission Inventory 

Table 3.2-1A compares the summer planning emissions in the 2022 AQMP base year inventory 
and projected 2018 emissions in the Final 2016 AQMP by major source category for VOC and 
NOx. Table 3.2-1B shows this comparison for SOx and PM2.5 emissions. Emission comparisons 
for 2018 reflect updates in methodology, activity data, differences between growth projections 
and actual data, and adopted rules since the release of the 2016 AQMP. 

Overall, the VOC emissions stay almost unchanged between the 2016 AQMP and the 2022 
AQMP projections. Estimates of stationary source and mobile source VOC emissions show three 
percent increase and three percent decrease, respectively. Among stationary sources, fuel 
combustion and consumer products emissions source categories show the largest changes, with 
52 percent lower and 23 percent higher VOC emissions compared to 2016 AQMP projected 
emissions, respectively. The increase in consumer products source category emissions reflects 
updated estimates based on category-wide 2015 survey data, which led to approximately 20 tons 
per day higher VOC emissions in 2018. Architectural coatings emissions were updated for the 
2022 AQMP using information provided as part of the South Coast AQMD Rule 314 – Fees for 
Architectural Coatings annual reports, resulting in reduced VOC emission estimates (eight 
percent). Total NOx emissions show a modest four percent decrease between 2016 AQMP 
projections and the 2022 AQMP inventory. Stationary source NOx emissions have decreased by 
almost 14 percent. Notable emission changes are attributed to the stationary source categories 
associated with South Coast AQMD Regulation XX - Regional Clean Air Incentives Market 
(RECLAIM) source categories and natural gas and LPG combustion sources. The RECLAIM 
emissions cap was used to project NOx emissions for future years. The 2018 RECLAIM 
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emissions from the 2016 AQMP inventory were the allocation caps as defined in Rule 2002, 
while the 2022 AQMP uses actual reported emissions for 2018, which were less than the cap by 
six tons per day for NOx. Use of additional actual reported information in lieu of projected 
emissions explains most of the remaining emission differences. Further detail can be found in 
Appendix III of the 2022 AQMP. 

TABLE 3.2-1A 
Comparison of VOC and NOx Emissions by Major Source Category of  

2018 Base Year in Revised Draft 2022 AQMP and Projected 2018 in Final 2016 AQMP 
Summer Planning Inventory (tons/day1) 

Source Category 
2016 

AQMP 
2022 

AQMP 
% 

Change 
2016 

AQMP 
2022 

AQMP 
% 

Change 

VOC NOx 

Stationary Sources 
Fuel Combustion 11.3 5.4 -52% 22.8 20.1 -12% 
Waste Disposal 15.4 16.6 8% 2.5 1.5 -38% 
Cleaning and Surface Coatings 42.3 38.1 -10% 0.1 0.0 -69% 
Petroleum Production and 
Marketing 21.1 20.6 -2% 0.3 0.3 -10% 

Industrial Processes 12.3 10.8 -12% 0.1 0.1 13% 
Solvent Evaporation: 
  Consumer Products 87.6 107.4 23% 0.0 0.0 0% 
  Architectural Coatings 11.5 10.6 -8% 0.0 0.0 0% 
  Others 2.7 2.3 14% 0.0 0.0 0% 
Misc. Processes 7.1 5.7 -20% 10.3 11.5 11% 
RECLAIM Sources 0.0 0.0 0% 24.2 18.2 -25% 
Total Stationary Sources 211 218 3% 60 52 -14% 
Mobile Sources 
On-Road Vehicles 93 81 -13% 167 156 -7% 
Off-Road Vehicles 101 107 6% 139 143 3% 
Total Mobile Sources 194 188 -3% 306 299 -2% 

Total 405 406 0% 366 351 -4% 
1 Values may not sum due to rounding  
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TABLE 3.2-1B 
Comparison of SOx and PM2.5 Emissions by Major Source Category of 

2018 Base Year in Revised Draft 2022 AQMP and Projected 2018 in 2016 AQMP 
Summer Planning Inventory (tons per day1) 

Source Category 
2016 

AQMP 
2022 

AQMP 
% 

Change 
2016 

AQMP 
2022 

AQMP 
% 

Change 

SOx PM2.5 

Stationary Sources 
Fuel Combustion 2.0 2.5 22% 5.6 5.4 -3% 
Waste Disposal 0.6 0.5 -22% 0.3 0.3 8% 
Cleaning and Surface Coatings 0.0 0.0 0% 1.7 1.6 -9% 
Petroleum Production and 
Marketing 

0.4 0.3 -30% 1.5 0.9 -40% 

Industrial Processes 0.12 0.14 18% 7.4 5.0 -32% 
Solvent Evaporation: 
 Consumer Products 0 0 0% 0 0 0% 
 Architectural Coatings 0 0 0% 0 0 0% 
 Others 0 0 0% 0 0 0% 
Misc. Processes 0.3 0.2 -55% 27.8 29.1 5% 
RECLAIM Sources 6.8 5.5 -19% 0 0 0% 
Total Stationary Sources 10 9 -12% 44 42 -4% 
Mobile Sources 
On-Road Vehicles 1.9 1.7 -9% 10.9 11.0 1% 
Off-Road Vehicles 3.7 3.8 4% 5.5 5.8 6% 
Total Mobile Sources 6 6 -1% 16 17 3% 

Total 17 15 -15% 62 59 -5% 
1 Values may not sum due to rounding 

For the mobile source category, updates to EMFAC2017 and travel activity data from the SCAG 
2020 RTP/SCS resulted in 13 percent and seven percent reductions in VOC and NOx emissions 
from on-road sources, respectively. Updates for off-road sources resulted in a six percent 
increase in off-road VOC emissions and three percent increase in off-road NOx emissions 
compared to projected emissions from the 2016 AQMP. The increase of VOC emission from off-
road sources was mainly driven by an update to the emission estimates methodology for the 
SORE sector. The new emission category, tanker transit loss, which added 8 tons per day 
emissions to the OGV VOC, contributed to the increased VOC emissions compared to 2016 
AQMP. 

Due to the use of actual reported information in lieu of the allocation cap for RECLAIM sources, 
estimates of SOx emissions in the 2022 AQMP emissions inventory are 15 percent lower when 
compared to 2016 AQMP projections. Due to the increases in the paved and unpaved road dust 
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emission estimates and decreases in industrial process and petroleum production and marketing 
emission estimates, direct PM2.5 emissions from stationary and mobile sources are five percent 
lower in the 2022 AQMP when compared to 2016 AQMP projections. 

Table 3.2-2 presents the 2018 summer planning emissions inventory by major source category. 
Stationary sources are subdivided into point sources (e.g., petroleum production and electric 
utilities) and area sources (e.g., architectural coatings, residential water heaters, consumer 
products, and permitted sources with emissions less than the annual emission reporting threshold 
– generally four tons per year). Mobile sources consist of on-road (e.g., passenger cars and 
heavy-duty trucks) and off-road sources (e.g., locomotives and ships). 

TABLE 3.2-2 
Summary of Emissions by Major Source Category: 2018 Base Year 

 Summer Planning (Tons Per Day1) 

Source Category 
Summer Planning 

VOC NOx CO SOx PM2.5 NH3 

Fuel Combustion 5 20 81 6 5 8 
Waste Disposal 17 2 1 0 0 6 
Cleaning and Surface Coatings 38 0 0 0 2 0 
Petroleum Production and 
Marketing 

21 0 3 1 1 0 

Industrial Processes 11 0 1 0 5 9 
Solvent Evaporation:  
 Consumer Products 107 0 0 0 0 0 
 Architectural Coatings 11 0 0 0 0 0 
 Others 2 0 0 0 0 1 
Misc. Processes2 6 11 19 0 29 36 
RECLAIM Sources 0 18 0 6 0 0 
Total Stationary Sources 218 52 104 9 42 61 
On-Road Vehicles 81 156 747 2 11 16 
Off-Road Vehicles 107 143 807 4 6 0 
Total Mobile Sources 188 299 1553 6 17 16 

Total 406 351 1658 15 59 77 
1 Values may not sum due to rounding  
2 Includes entrained road dust 
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Figure 3.2-3 illustrates the relative contribution of each source category to the 2018 inventory. 
Area sources, including architectural coatings and consumer products subcategories, are the 
major contributor to VOC emissions. Mobile sources, stationary point source, and stationary area 
source categories are the top contributors to NOx, SOx, and PM2.5 emissions, respectively. 
Overall, total mobile source emissions account for almost 46 percent of VOC emissions and 85 
percent of NOx emissions, as well as 89 percent of CO emissions. The on-road mobile category 
alone contributes over 20 percent and 44 percent of VOC and NOx emissions, respectively. For 
directly emitted PM2.5, mobile sources represent 29 percent of total emissions with an additional 
18 percent from vehicle-related entrained dust from paved and unpaved roads. Stationary sources 
are responsible for most of the SOx emissions in the Basin, with the point source category (larger 
facilities subject to AER requirements) contributing 49 percent of total SOx emissions. Non-
vehicle related area sources, such as commercial cooking are the predominant source of directly 
emitted PM2.5 emissions, contributing 41 percent of total emissions. 

Figure 3.2-4 presents the fraction of the 2018 inventory by agency with primary responsibility or 
authority for regulating for VOC, NOx, SOx, and directly emitted PM2.5 emissions. NOx and 
VOC are important precursors to ozone and PM2.5 formation, and SOx and directly emitted 
PM2.5 contribute to the region’s PM2.5 nonattainment challenges. The U.S. EPA and CARB 
have primary authority to regulate emissions from mobile sources, while the South Coast AQMD 
has limited authority to regulate some mobile source emissions via fleet rules and facility-based 
mobile source measures. The U.S. EPA’s authority applies to aircraft, locomotives, ocean-going 
vessels, military harbor craft, and other mobile categories, including California International 
Registration Plan and out-of-state medium and heavy-duty trucks and pre-empted off-road 
equipment rated at less than 175 horsepower. CARB has authority over the remainder of mobile 
sources and consumer products, portions of area sources related with fuel combustion, and 
petroleum production and marketing. The South Coast AQMD has authority over most area 
sources and all point sources. As shown in Figure 3.2-4, most NOx and VOC emissions in the 
Basin are from sources that are under the primary jurisdiction of the U.S. EPA or CARB. For 
example, 86 percent of NOx and 77 percent of VOC emissions are from sources primarily 
regulated by CARB and the U.S. EPA. Conversely, 61 percent of SOx emissions and 72 percent 
of directly emitted PM2.5 emissions are from sources primary regulated by the South Coast 
AQMD. The differences in regulatory authority illustrate how actions at the local, state, and 
federal level are needed to ensure the region attains the federal ambient air quality standards. 
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FIGURE 3.2-3 
Relative Contribution by Source Category to 2018 Emissions Inventory  

(AC = Architectural Coatings and Related Solvent, CP = Consumer Products) 
(Summer Planning, values are rounded to nearest integer and may not sum due to rounding)  



 Chapter 3 – Existing Setting 
Final Program Environmental Impact Report Subchapter 3.2– Air Quality and Greenhouse Gas Emissions 
 

2022 AQMP 3.2-19 November 2022  

 

 

 

FIGURE 3.2-4 
2018 Emission Inventory Agency Primary Responsibility 

(Summer Planning, values are rounded to nearest integer and may not sum due to rounding) 
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3.2.1.3  Future Emissions 

3.2.1.3.1 Inventory Development 

Inventories were developed for 2018, the base year for attainment demonstration, 2037, the 
attainment year for the 2015 National Ambient Air Quality Standard (NAAQS) 8-hour ozone 
standard of 70 ppb, and milestone years to demonstrate Reasonable Further Progress (RFP). 
Detailed emissions inventories for RFP years are provided in Appendix III of the 2022 AQMP. 

Future-year emissions in 2037 were derived using: 1) emissions from the 2018 base year; 2) 
expected controls after implementation of the South Coast AQMD rules adopted after the 2016 
AQMP through October 2020 plus Rule 1109.1 and CARB regulations adopted by December 
2021; and 3) activity growth in various source categories between the base and future years.  

One of the major changes to stationary source emission projections between the 2016 AQMP and 
2022 AQMP is the treatment of point source NOx and SOx emissions under the RECLAIM 
program, which mainly include fuel combustion emissions from power plants, oil and gas 
production, petroleum refining, and manufacturing and industrial and service sectors. In the 2016 
AQMP, RECLAIM source emissions were projected using allocation caps prescribed by the 
South Coast AQMD Rule 2002. The 2016 AQMP inventory reflects the December 2015 
amendments to the NOx RECLAIM program which reduced the NOx allocation cap by 12 tons 
per day by 2022. Following the Governing Board’s direction, NOx emissions from RECLAIM 
are subject to an additional five tons per day of reductions by 2025 under the 2016 AQMP CMB-
05 - Further NOx Reductions from RECLAIM Assessment. The South Coast AQMD Governing 
Board also directed the RECLAIM program to be converted to a traditional command and-
control regulatory structure. Years 2025 and 2026 will be the first years with no RECLAIM 
programs for NOx and SOx, respectively. In the 2022 AQMP, stationary source emission 
projections for attainment year 2037 are all subject to conventional control and growth, as there 
will be no RECLAIM universe in the emissions inventory reporting. However, to be transparent 
and consistent with the 2016 AQMP, emission projections under the previous RECLAIM 
program are provided here separately and are identified as “former-RECLAIM” emissions. The 
South Coast AQMD adopted Rule 1109.1 in November 2021 to reduce NOx emissions from 
petroleum refineries and related operations in the Basin, which are the main drivers of former-
RECLAIM NOx emission reductions in post-RECLAIM years. Former-RECLAIM SOx 
emission projections for 2037 were not subject to any additional controls since SOx is not an 
ozone precursor per U.S. EPA.  

Future growth projections were based on demographic growth forecasts for various 
socioeconomic categories (e.g., population, housing, employment by industry) developed by 
SCAG for their 2020 RTP/SCS. Industry growth factors for 2018 and 2037 were also provided 
by SCAG. Table 3.2-3 summarizes key socioeconomic parameters used in the 2022 AQMP 
emissions inventory development. Appendix III of the 2022 AQMP provides further detail on 
growth surrogates for different source sectors. 
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TABLE 3.2-3 
Baseline Demographic Forecasts in the Revised Draft 2022 AQMP 

Category (Millions) 2018 2037 2037 % Growth from 2018 
Population 16.7 18.6 12% 
Housing Units 5.3 6.2 17% 
Total Employment 7.7 8.6 11% 
Daily VMT 388 406 5% 
 
Current forecasts indicate that this region will experience population growth of 12 percent 
between 2018 and 2037, with a five percent increase in VMT. Housing units show the largest 
change of the socioeconomic indicators with a projected 17 percent increase from 2018 to 2037. 

3.2.1.3.2 Summary of Future Baseline Emissions 

To illustrate trends in future baseline summer planning inventories, emissions data by source 
category and pollutant for 2037 are presented in Table 3.2-4. Future baseline inventories are 
projected future emissions that reflect already adopted regulations and programs but do not 
incorporate additional controls proposed in the 2022 AQMP. The 2018 base year emission 
inventory, which captures actual 2018 emissions, is used as the basis for future projections. 

Without any additional control measures, VOC and NOx emissions are expected to decrease due 
to existing South Coast AQMD and CARB regulations and programs, such as controls for on- 
and off-road equipment, new vehicle standards, and Rule 1109.1 for refinery emissions. SOx and 
NH3 baseline emissions increase by four percent and 10 percent, respectively, between 2018 and 
2037. These emission increases are driven by increases in population and economic activity that 
outpace emission reductions from introducing cleaner equipment and vehicles. The increase in 
NH3 emissions is primarily driven by increased on-road NH3 emissions from adoption of NOx 
control from heavy-duty vehicles. Figure 3.2-5 shows relative contributions to the 2037 baseline 
inventory by source category. A comparison of Figures 3.2-3 and 3.2-5 indicates that area 
sources, including the consumer products category, continue to be the major contributor to VOC 
emissions. Contribution of mobile sources decline from 46 percent of Basin total VOC emissions 
in 2018 to 27 percent in 2037; both off-road and on-road sources show approximately 10 percent 
decline in their contribution to VOC emissions in 2037. Mobile sources continue to be a major 
contributor to total NOx emissions. On-road contributions decrease from 44 percent to 20 
percent in 2037, while contributions from off-road sources increase from 41 percent to 58 
percent. The off-road source category also accounts for a larger fraction of CO emissions in 2037 
(53 percent) compared to 2018 (49 percent), indicating that off-road mobile sources, including 
aircraft, OGV, and locomotives, account for a larger fraction of the entire inventory.  
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TABLE 3.2-4 
Summary of Emissions by Major Source Category: 2037 Baseline  

Summer Planning (tons per day1) 

Source Category 
Summer Planning 

VOC NOx CO SOx PM25 NH3 

Fuel Combustion 6 28 72 6 5 7 
Waste Disposal 18 2 1 0 0 7 
Cleaning and Surface Coatings 41 0 0 0 2 0 
Petroleum Production and Marketing 20 1 3 2 1 0 
Industrial Processes 11 1 1 1 6 9 
Solvent Evaporation:  
  Consumer Products 132 0 0 0 0 0 
  Architectural Coatings 12 0 0 0 0 0 
  Others 3 0 0 0 0 1 
Misc. Processes2 5 10 19 0 32 37 
Total Stationary Sources 249 41 96 9 46 61 
On-Road Vehicles 36 37 336 1 9 23 
Off-Road Vehicles 54 106 492 5 4 0 
Total Mobile Sources 90 143 827 6 13 24 
TOTAL 339 184 923 15 59 85 
1 Values are rounded to nearest integer and may not sum due to rounding 
2 Includes entrained road dust 
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FIGURE 3.2-5 
Relative Contribution by Source Category to 2037 Emissions Inventory 

(AC = Architectural Coatings and Related Solvent, CP = Consumer Products) 
(Summer Planning, values are rounded to nearest integer and may not sum due to rounding)  
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For directly emitted PM2.5, mobile sources account for 22 percent of total emissions in the 2037 
inventory, a seven percent decrease from the total mobile source contribution in 2018. This does 
not account for entrained dust emissions from paved and unpaved road, which shows a modest 
increase from 18 percent in the 2018 inventory to 20 percent in the 2037 inventory. Area sources 
excluding paved/unpaved road dust sources are projected to remain the predominant source of 
directly emitted PM2.5, contributing 41 percent of emissions in 2018 and 45 percent in 2037. 
Stationary sources are projected to remain the predominant source of SOx, with point sources 
contributing more than half of total SOx emissions in the Basin in 2037. However, OGVs are 
significant source of SOx emissions in the Basin, and growing OGV activity in future years is 
expected to increase SOx emissions at a faster rate than growth in point source emissions. The 
highest-ranking source categories in the 2018 and 2037 inventories are discussed in a later 
section.  

Figure 3.2-6 shows the fraction of the 2037 inventory by responsible agency for VOC, NOx, 
SOx, and directly emitted PM2.5 emissions. In 2037, slightly larger fractions of NOx and VOC 
emissions will fall under the South Coast AQMD control (30 percent for VOC and 20 percent for 
NOx) due to different relative rates of emission reductions among sources controlled by the three 
agencies. However, the majority of VOC and NOx emissions will remain primarily under CARB 
and EPA jurisdiction. NOx sources under federal control, such as OGVs (31 tons per day), 
locomotives (16 tons per day), aircraft (28 tons per day), out-of-state and international heavy-
duty trucks (five tons per day), military portion of commercial harbor craft (1 ton per day), and 
pre-empted off-road equipment (four tons per day) contribute 46 percent of total NOx emissions 
in the Basin in 2037, compared to 28 percent in 2018, indicating growing disparity between 
regulations on federal sources and sources under state and local control. VOC emissions from 
consumer products, which are regulated by CARB, are projected to reach 132 tons per day in 
2037, representing 39 percent of total VOC emissions in the Basin. This increase in emissions, 
which mostly originate from the use of personal care, hygiene, and cleaning products, indicates 
population growth in the region. The fraction of SOx emissions that falls under the South Coast 
AQMD regulatory authority will remain largely unchanged from the 2018 base year inventory. 
Area sources, including entrained road dust, are projected to remain the largest contributor to 
PM2.5 emissions.  
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FIGURE 3.2-6 

2037 Emissions Inventory Agency Responsibility 
(Summer Planning, values are rounded to nearest integer and may not sum due to rounding) 
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3.2.1.4  Air Quality Monitoring 

South Coast AQMD has the responsibility to ensure that state and federal ambient air quality 
standards (AAQS or standards) are achieved and maintained in its geographical jurisdiction. 
Health-based air quality standards have been established by California and the federal 
government for the following criteria air pollutants: ozone (O3), carbon monoxide (CO), 
nitrogen dioxide (NO2), particulate matter (PM, which includes PM10 and PM2.5), sulfur 
dioxide (SO2), and lead (Pb). These standards were established to protect sensitive receptors 
with a margin of safety from adverse health impacts due to exposure to air pollution. The 
California standards are sometimes more stringent than the federal standards, and in the case of 
PM10 and SO2, far more stringent. However, for ozone, the current 8-hour California Ambient 
Air Quality Standard (CAAQS) and the 2015 8-hour NAAQS are at an equivalent level and for 
PM2.5, the current annual CAAQS and the 2012 annual NAAQS are also at an equivalent level. 
As a result, the South Coast AQMD relies on the same measures to meet both federal and state 
ozone and PM2.5 standards. California has also established standards for sulfates, visibility 
reducing particles, hydrogen sulfide, and vinyl chloride. The state and federal standards for each 
of these pollutants and their effects on health are summarized in Table 3.2-5.  

South Coast AQMD monitors levels of various criteria pollutants at 38 monitoring stations. The 
2020 air quality data (the latest data available) from South Coast AQMDs monitoring stations are 
presented in Tables 3.2-6 through 3.2-12 for the individual criteria air pollutants monitored by 
South Coast AQMD. 
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TABLE 3.2-5 
State and Federal Ambient Air Quality Standards 

 
  

Pollutant Averaging 
Time State Standarda 

Federal 
Primary 

Standardb 
Most Relevant Effects 

Ozone (O3)  

1-hour 0.09 ppm 
(180 μg/m3) 0.12 ppm 

(a) Short-term exposures: 1) Pulmonary 
function decrements and localized lung edema 
in humans and animals; and 2) Risk to public 
health implied by alterations in pulmonary 
morphology and host defense in animals; (b) 
Long-term exposures: Risk to public health 
implied by altered connective tissue 
metabolism and altered pulmonary morphology 
in animals after long-term exposures and 
pulmonary function decrements in chronically 
exposed humans; (c) Vegetation damage; and 
(d) Property damage. 

8-hour 0.070 ppm 
(137 μg/m3) 

0.070 ppm 
(137 μg/m3) 

Suspended 
Particulate 

Matter 
(PM10)  

24-hour  50 μg/m3 150 μg/m3 
(a) Excess deaths from short-term exposures 
and exacerbation of symptoms in sensitive 
patients with respiratory disease; and (b) 
Excess seasonal declines in pulmonary 
function, especially in children.  Annual 

Arithmetic 
Mean 

20 μg/m3  No Federal 
Standard  

Suspended 
Particulate 

Matter 
(PM2.5)  

24-hour  No State Standard 35 μg/m3 

(a) Increased hospital admissions and 
emergency room visits for heart and lung 
disease; (b) Increased respiratory symptoms 
and disease; and (c) Decreased lung functions 
and premature death.  

Annual 
Arithmetic 

Mean  
12 μg/m3  12 μg/m3 

Carbon 
Monoxide 

(CO)  

1-Hour  20 ppm 
(23 mg/m3) 

35 ppm  
(40 mg/m3) 

(a) Aggravation of angina pectoris and other 
aspects of coronary heart disease; (b) 
Decreased exercise tolerance in persons with 
peripheral vascular disease and lung disease; 
(c) Impairment of central nervous system 
functions; and (d) Possible increased risk to 
fetuses.  

8-Hour  9 ppm 
(10 mg/m3) 

9 ppm 
(10 mg/m3) 
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TABLE 3.2-5 (concluded) 
State and Federal Ambient Air Quality Standards 

Pollutant Averaging 
Time State Standarda 

Federal 
Primary 

Standardb 
Most Relevant Effects 

Nitrogen 
Dioxide 
(NO2) 

1-Hour 0.18 ppm 
(339 μg/m3) 

0.100 ppm 
(188 μg/m3) 

(a) Potential to aggravate chronic respiratory 
disease and respiratory symptoms in sensitive 
groups; (b) Risk to public health implied by 
pulmonary and extra-pulmonary biochemical 
and cellular changes and pulmonary structural 
changes; and (c) Contribution to atmospheric 
discoloration. 

Annual 
Arithmetic 

Mean 

0.030 ppm 
(57 μg/m3) 

0.053 ppm 
(100 μg/m3) 

Sulfur 
Dioxide 
(SO2) 

1-Hour 0.25 ppm 
(655 μg/m3) 

75 ppb (196 
μg/m3) 

Broncho-constriction accompanied by 
symptoms which may include wheezing, 
shortness of breath and chest tightness, during 
exercise or physical activity in persons with 
asthma. 24-Hour 0.04 ppm 

(105 μg/m3) 
No Federal 
Standard 

Sulfates 24-Hour 25 μg/m3 No Federal 
Standard 

(a) Decrease in ventilatory function; (b) 
Aggravation of asthmatic symptoms; (c) 
Aggravation of cardio-pulmonary disease; (d) 
Vegetation damage; (e) Degradation of 
visibility; and (f) Property damage 

Hydrogen 
Sulfide (H2S) 1-Hour 0.03 ppm 

(42 μg/m3) 
No Federal 
Standard Odor annoyance. 

Lead (Pb) 

30-Day 
Average 1.5 μg/m3 No Federal 

Standard 

(a) Increased body burden; and (b) Impairment 
of blood formation and nerve conduction. 

Calendar 
Quarter No State Standard 1.5 μg/m3 

Rolling 3-
Month 

Average 
No State Standard 0.15 μg/m3 

Visibility 
Reducing 
Particles 

8-Hour 

Extinction coefficient of 
0.23 per kilometer -

visibility of ten miles or 
more due to particles 

when relative humidity 
is less than 70 percent. 

No Federal 
Standard 

The statewide standard is intended to limit the 
frequency and severity of visibility impairment 
due to regional haze. This is a visibility-based 
standard not a health-based standard. 
Nephelometry and AISI Tape Sampler; 
instrumental measurement on days when 
relative humidity is less than 70 percent. 

Vinyl 
Chloride 24-Hour 0.01 ppm 

(26 μg/m3) 
No Federal 
Standard 

Highly toxic and a known carcinogen that 
causes a rare cancer of the liver. 

ppb  = parts per billion parts of air, by volume 
ppm  = parts per million parts of air, by volume 

μg/m3  = micrograms per cubic meter 
mg/m3  = milligrams per cubic meter 

a The California ambient air quality standards for O3, CO, SO2 (1-hour and 24-hour), NO2, PM10, and PM2.5 are values not to be exceeded. 
All other California standards shown are values not to be equaled or exceeded. 

b The national ambient air quality standards, other than O3 and those based on annual averages are not to be exceeded more than once a year. 
The O3 standard is attained when the expected number of days per calendar year with maximum hourly average concentrations above the 
standards is equal to or less than one.  
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Carbon Monoxide 
CO is a primary pollutant, meaning that it is directly emitted into the air, not formed in the 
atmosphere by chemical reaction of precursors, as is the case with ozone and other secondary 
pollutants. Ambient concentrations of CO in the Basin exhibit large spatial and temporal 
variations due to variations in the rate at which CO is emitted and in the meteorological 
conditions that govern transport and dilution. Unlike ozone, CO tends to reach high 
concentrations in the fall and winter months. The highest concentrations frequently occur on 
weekdays at times consistent with rush hour traffic and late night during the coolest, most stable 
portion of the day.  

Individuals with a deficient blood supply to the heart are the most susceptible to the adverse 
effects of CO exposure. The effects observed include earlier onset of chest pain with exercise 
and electrocardiograph changes indicative of worsening oxygen supply to the heart. Inhaled CO 
has no direct toxic effect on the lungs but exerts its effect on tissues by interfering with oxygen 
transport by competing with oxygen to combine with hemoglobin present in the blood to form 
carboxyhemoglobin (COHb). Hence, conditions with an increased demand for oxygen supply 
can be adversely affected by exposure to CO. Individuals most at risk include patients with 
diseases involving heart and blood vessels, fetuses, and patients with chronic hypoxemia (oxygen 
deficiency) as seen in high altitudes. Reductions in birth weight and impaired neurobehavioral 
development have been observed in animals chronically exposed to CO resulting in COHb levels 
similar to those observed in smokers. Recent studies have found increased risks for adverse birth 
outcomes with exposure to elevated CO levels. These include preterm births and heart 
abnormalities.20,21,22 

On August 12, 2011, U.S. EPA issued a decision to retain the existing NAAQS for CO, 
determining that those standards provided the required level of public health protection. 
However, U.S. EPA added a monitoring requirement for near-road CO monitors in urban areas 
with population of one million or more, utilizing stations that would be implemented to meet the 
2010 NO2 near-road monitoring requirements. The two new CO monitors are at the I-5 near-
road site, located in Orange County near Anaheim, and the I-10 near-road site, located near 
Etiwanda Avenue in San Bernardino County near Ontario, Rancho Cucamonga, and Fontana.  

As summarized in Table 3.2-6, CO concentrations were measured at 23 locations in the South 
Coast Air Basin and neighboring Salton Sea Air Basin in 2020 but did not exceed the state or 
federal standards in 2020. The highest 1-hour average CO concentration recorded was 4.5 ppm 
(at the South Central Los Angeles County station), less than the federal and state 1-hour CO 
standards of 35 ppm and 20 ppm, respectively. The highest 8-hour average CO concentration 
recorded was 3.1 ppm at the South Central Los Angeles County station, less than the federal and 
state 8-hour CO standards of 9.0 ppm. All areas within the South Coast AQMD’s jurisdiction are 
in attainment for both the federal and state 1-hour and 8-hour CO standards.  

 
20 U.S. Environmental Protection Agency. 2020. Criteria Air Pollutants. https://www.epa.gov/criteria-air-pollutants, accessed on 

June 10, 2022. 
21 South Coast AQMD. 2015. Health Effects of Air Pollution. http://www.aqmd.gov/docs/default-

source/publications/brochures/the-health-effects-of-air-pollution-brochure.pdf, accessed on June 10, 2022. 
22 South Coast AQMD. 2005, May. Guidance Document for Addressing Air Quality Issues in General Plans and Local Planning. 

https://www.aqmd.gov/home/research/guidelines/planning-guidance/guidance-document, accessed on June 10, 2022. 

https://www.epa.gov/criteria-air-pollutants
http://www.aqmd.gov/docs/default-source/publications/brochures/the-health-effects-of-air-pollution-brochure.pdf
http://www.aqmd.gov/docs/default-source/publications/brochures/the-health-effects-of-air-pollution-brochure.pdf
https://www.aqmd.gov/home/research/guidelines/planning-guidance/guidance-document
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TABLE 3.2-6 
South Coast AQMD – 2020 Air Quality Data – CO23 

CARBON MONOXIDE (CO)a 

Source 
Receptor Area 

No. 

Location of Air 
Monitoring Station 

No. Days 
of Data 

Max. Conc. in 
ppm 

1-hour 

Max. Conc. in ppm, 
8-hour 

LOS ANGELES COUNTY 
1 Central Los Angeles 359 1.9 1.5 
2 Northwest Coastal Los Angeles County 365 2.0 1.2 
3 Southwest Coastal Los Angeles County 364 1.6 1.3 
6 West San Fernando Valley 363 2.0 1.7 
8 West San Gabriel Valley 361 2.6 2.2 
9 East San Gabriel Valley 1 349 2.4 2.0 
9 East San Gabriel Valley 2 310 2.3 1.9 

10 Pomona/Walnut Valley 363 1.5 1.1 
11 South San Gabriel Valley 362 3.1 1.7 
12 South Central Los Angeles County 364 4.5 3.1 
13 Santa Clarita Valley 363 1.2 0.8 

ORANGE COUNTY 
16 North Orange County 347 2.1 1.2 
17 Central Orange County 361 2.3 1.7 
17 I-5 Near Road## 359 2.4 2.0 
19 Saddleback Valley 366 1.7 0.8 

RIVERSIDE COUNTY 
23 Metropolitan Riverside County 1 361 1.9 1.4 
23 Metropolitan Riverside County 3 359 1.8 1.5 
25 Elsinore Valley 358 0.9 0.7 
30 Coachella Valley 1** 365 0.8 0.5 

SAN BERNARDINO COUNTY 
32 Northwest San Bernardino Valley 364 1.5 1.1 
33 I-10 Near Road## 363 1.5 1.2 
34 Central San Bernardino Valley 1 358 1.7 1.2 
34 Central San Bernardino Valley 2 360 1.9 1.4 

DISTRICT MAXIMUM(b)  4.5 3.1 
SOUTH COAST AIR BASIN(c)  4.5 3.1 
ppm = parts per million of air, by volume **Salton Sea Air Basin 
## Four near-road sites measuring one or more of the pollutants PM2.5, CO, and/or NO2 are operating near the following freeways: I-5, I-10, CA-60, and I-710. 
a  The federal 8-hour standard (8-hour average CO > 9 ppm) and state 8-hour standard (8-hour average CO > 9.0 ppm) were not exceeded.  
 The federal and state 1-hour standards (35 ppm and 20 ppm) were not exceeded either. 
b District Maximum is the maximum value calculated at any station in the South Coast AQMD jurisdiction. 
c Concentrations are the maximum value observed at any station in the South Coast Air Basin. Number of daily exceedances are the total number of 

days that the indicated concentration is exceeded at any station in the South Coast Air Basin. 

 
Ozone 
Ozone (O3), a colorless gas with a sharp odor, is a highly reactive form of oxygen. High ozone 
concentrations exist naturally in the stratosphere. Some mixing of stratospheric ozone downward 
through the troposphere to the earth’s surface does occur; however, the extent of ozone transport 
is limited. At the earth’s surface in sites remote from urban areas ozone concentrations are 
normally very low (e.g., from 0.03 ppm to 0.05 ppm).  

 
23 South Coast AQMD, 2021. “2020 Air Quality - South Coast Air Quality Management District – CO,” Historical Air Quality 

Data for Year 2020 at locations where CO was monitored; http://www.aqmd.gov/docs/default-source/air-quality/historical-
data-by-year/aq2020card_final.pdf, accessed on June 10, 2022 

http://www.aqmd.gov/docs/default-source/air-quality/historical-data-by-year/aq2020card_final.pdf
http://www.aqmd.gov/docs/default-source/air-quality/historical-data-by-year/aq2020card_final.pdf
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Ozone is highly reactive with organic materials, causing damage to living cells and ambient 
ozone concentrations in the Basin are frequently sufficient to cause health effects. Ozone enters 
the human body primarily through the respiratory tract and causes respiratory irritation and 
discomfort, makes breathing more difficult during exercise, and reduces the respiratory system’s 
ability to remove inhaled particles and fight infection. Individuals exercising outdoors, children, 
and people with preexisting lung disease, such as asthma and chronic pulmonary lung disease, 
are considered to be the most susceptible subgroups for ozone effects. Short-term exposures 
(lasting for a few hours) to ozone at levels typically observed in Southern California can result in 
breathing pattern changes, reduction of breathing capacity, increased susceptibility to infections, 
inflammation of the lung tissue, and some immunological changes. In recent years, a correlation 
between elevated ambient ozone levels and increases in daily hospital admission rates, as well as 
mortality, has also been reported. An increased risk for asthma has been found in children who 
participate in multiple sports and live in high ozone communities. Elevated ozone levels are also 
associated with increased school absences. Ozone exposure under exercising conditions is known 
to increase the severity of the previously mentioned observed responses. Animal studies suggest 
that exposures to a combination of pollutants which include ozone may be more toxic than 
exposure to ozone alone. Although lung volume and resistance changes observed after a single 
exposure diminish with repeated exposures, biochemical and cellular changes appear to persist, 
which can lead to subsequent lung structural changes.24,25,26 

As summarized in Table 3.2-7, O3 concentrations were measured at 29 locations in the South 
Coast Air Basin and the Coachella Valley portion of the Salton Sea Air Basin in 2020. Maximum 
ozone concentrations for all areas monitored were below the stage 1 episode level (0.20 ppm) 
and below the health advisory level (0.15 ppm). All counties in the Basin, as well as the 
Coachella Valley, exceeded the level of the 2015 federal 8-hour O3 (0.070 ppm), the state 1-hour 
O3 standard (0.09 ppm), and the state 8-hour O3 standard (0.070 ppm) in 2020. All but one 
station (Southwest Coast LA County) exceed the former 2008 federal 8-hour O3 standard (0.075 
ppm). 

Maximum 1-hour average and 4th highest 8-hour27 average ozone concentrations were 0.185 ppm 
and 0.125 ppm, respectively (at the Central LA station and East San Bernardino Valley station, 
respectively), which are greater than the federal 1-hour and 8-hour ozone NAAQS of 0.12 ppm 
and 0.070 ppm, respectively. The federal 8-hour standard is met at an air quality monitor when 
the 3-year average of the annual fourth-highest daily maximum 8-hour average is less than 0.070 
ppm. The maximum 1-hour concentration also exceeded the state 1-hour ozone standard of 0.09 
ppm. All areas within South Coast AQMD’s jurisdiction are in nonattainment for both the 
federal and state 1-hour and 8-hour ozone standards. 

 
24  U.S. Environmental Protection Agency. 2020. Criteria Air Pollutants https://www.epa.gov/criteria-air-pollutants, accessed on 

June 10, 2022. 
25  South Coast AQMD. 2015. Health Effects of Air Pollution. http://www.aqmd.gov/docs/default-

source/publications/brochures/the-health-effects-of-air-pollution-brochure.pdf, accessed on June 10, 2022. 
26  South Coast AQMD. 2005, May. Guidance Document for Addressing Air Quality Issues in General Plans and Local Planning. 

https://www.aqmd.gov/home/research/guidelines/planning-guidance/guidance-document, accessed on June 10, 2022. 
27 The 4th highest 8-hour average concentration is the design value form of 8-hour NAAQS for Ozone. 

https://www.epa.gov/criteria-air-pollutants
http://www.aqmd.gov/docs/default-source/publications/brochures/the-health-effects-of-air-pollution-brochure.pdf
http://www.aqmd.gov/docs/default-source/publications/brochures/the-health-effects-of-air-pollution-brochure.pdf
https://www.aqmd.gov/home/research/guidelines/planning-guidance/guidance-document
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TABLE 3.2-7 
South Coast AQMD – 2020 Air Quality Data – O328 

OZONE (O3)(a) 

Source 
Receptor 
Area No. 

Location of Air 
Monitoring Station 

No. 
Days of 

Data 

Max. 
Conc. 

in ppm 
1-hr 

Max. 
Conc. 

in ppm 
8-hr 

4th 
High 
Conc. 
ppm 
8-hr 

No. Days Standard Exceeded 
Federal (ppm) State (ppm) 

Old  
> 0.124 

1-hr 

Current 
> 0.070  
8-hr* 

2008  
> 0.075  

8-hr 

Current 
> 0.09  
1-hr 

Current 
> 0.070  

8-hr 
LOS ANGELES COUNTY 

1 Central LA 332 0.185 0.118 0.093 1 22 16 14 22 
2 Northwest Coastal LA County 357 0.134 0.092 0.078 1 8 5 6 8 
3 Southwest Coastal LA County 350 0.117 0.074 0.066 0 2 0 1 2 
4 South Coastal LA County 4 332 0.105 0.083 0.071 0 4 2 4 4 
6 West San Fernando Valley 345 0.142 0.115 0.097 0 49 23 14 49 
7 East San Fernando Valley 359 0.133 0.108 0.102 5 49 33 31 49 
8 West San Gabriel Valley 354 0.163 0.115 0.108 9 60 44 41 60 
9 East San Gabriel Valley 1 347 0.168 0.125 0.105 11 61 43 53 61 
9 East San Gabriel Valley 2 348 0.173 0.138 0.124 17 97 71 76 97 

10 Pomona/Walnut Valley 353 0.180 0.124 0.106 10 84 53 51 84 
11 South San Gabriel Valley 356 0.169 0.114 0.089 3 23 15 20 23 
12 South Central LA County 354 0.152 0.115 0.072 1 4 3 3 4 
13 Santa Clarita Valley 348 0.148 0.122 0.106 10 73 56 44 73 

ORANGE COUNTY 
16 North Orange County 340 0.171 0.133 0.088 3 23 19 15 23 
17 Central Orange County 356 0.142 0.097 0.079 2 15 4 6 15 
19 Saddleback Valley 364 0.171 0.122 0.090 1 32 25 20 32 

RIVERSIDE COUNTY 
23 Metropolitan Riverside County 1 348 0.143 0.115 0.102 6 81 59 46 81 
23 Metropolitan Riverside County 3 350 0.140 0.117 0.103 7 89 62 51 89 
24 Perris Valley 358 0.125 0.106 0.097 1 74 48 34 74 
25 Elsinore Valley 355 0.130 0.100 0.093 1 52 30 18 52 
26 Temecula Valley 364 0.108 0.091 0.084 0 37 20 5 37 
29 San Gorgonio Pass 358 0.150 0.115 0.104 3 68 48 29 68 
30 Coachella Valley 1** 360 0.119 0.094 0.089 0 49 28 9 49 
30 Coachella Valley 2** 358 0.097 0.084 0.081 0 42 17 2 42 

SAN BERNARDINO COUNTY 
32 Northwest San Bernardino Valley 360 0.158/ 0.123 0.116 15 114 87 82 114 
34 Central San Bernardino Valley 1 348 0.151 0.111 0.105 8 89 65 56 89 
34 Central San Bernardino Valley 2 359 0.162 0.128 0.122 15 128 110 89 128 
35 East San Bernardino Valley 361 0.173 0.136 0.125 16 141 127 104 141 
37 Central San Bernardino Mountains 364 0.159 0.139 0.117 7 118 97 69 118 

DISTRICT MAXIMUM(b)   0.185 0.139 0.125 17 141 127 104 141 
SOUTH COAST AIR BASIN(c)   0.185 0.139 0.125 27 157 142 132 157 
ppm = parts per million of air, by volume **Salton Sea Air Basin 
a The current (2015) O3 federal standard was revised effective December 28, 2015. 
b District Maximum is the maximum value calculated at any station in the South Coast AQMD jurisdiction. 
c Concentrations are the maximum value observed at any station in the South Coast Air Basin. Number of daily exceedances are the total number of days that the 

indicated concentration is exceeded at any station in the South Coast Air Basin. 

 
28  South Coast AQMD, 2021. 2020 Air Quality, South Coast Air Quality Management District, Historical Air Quality Data for 

Year 2020 at locations where O3 was monitored; http://www.aqmd.gov/docs/default-source/air-quality/historical-data-by-
year/aq2020card_final.pdf, accessed on June 10, 2022. 

http://www.aqmd.gov/docs/default-source/air-quality/historical-data-by-year/aq2020card_final.pdf
http://www.aqmd.gov/docs/default-source/air-quality/historical-data-by-year/aq2020card_final.pdf
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Nitrogen Dioxide 
NO2 is a reddish-brown gas with a bleach-like odor. Nitric oxide (NO) is a colorless gas, formed 
from the nitrogen (N2) and oxygen (O2) in air under conditions of high temperature and pressure 
which are generally present during combustion of fuels; NO reacts rapidly with the oxygen in air 
to form NO2. NO2 is responsible for the brownish tinge of polluted air. The two gases, NO and 
NO2, are referred to collectively as NOx. In the presence of sunlight, NO2 reacts to form nitric 
oxide and an oxygen atom. The oxygen atom can react further to form O3, via a complex series 
of chemical reactions involving hydrocarbons. Nitrogen dioxide may also react to form nitric 
acid (HNO3) which reacts further to form nitrates, components of PM2.5 and PM10. 

Population-based studies suggest that an increase in acute respiratory illness, including infections 
and respiratory symptoms in children (not infants), is associated with long-term exposures to 
NO2 at levels found in homes with gas stoves, which are higher than ambient levels found in 
Southern California. Increase in resistance to air flow and airway contraction is observed after 
short-term exposure to NO2 in healthy subjects. Larger decreases in lung functions are observed 
in individuals with asthma and/or chronic obstructive pulmonary disease (e.g., chronic 
bronchitis, emphysema) than in healthy individuals, indicating a greater susceptibility of these 
subgroups. More recent studies have found associations between NO2 exposures and 
cardiopulmonary mortality, decreased lung function, respiratory symptoms, and emergency room 
asthma visits. In animals, exposure to levels of NO2 considerably higher than ambient 
concentrations result in increased susceptibility to infections, possibly due to the observed 
changes in cells involved in maintaining immune functions. The severity of lung tissue damage 
associated with high levels of ozone exposure increases when animals are exposed to a 
combination of ozone and NO2.29,30,31 

With the revised NO2 federal standard in 2010, near-road NO2 measurements were required to 
be phased in for larger cities. The four near-road monitoring stations are: 1) I-5 near-road, 
located in Orange County near Anaheim; 2) I-710 near-road, located at Long Beach Blvd. in Los 
Angeles County near Compton and Long Beach; 3) State Route 60 (SR-60) near-road, located 
west of Vineyard Avenue near the San Bernardino/Riverside County border near Ontario, Mira 
Loma, and Upland; and 4) I-10 near-road, located near Etiwanda Avenue in San Bernardino 
County near Ontario, Rancho Cucamonga, and Fontana. 

As summarized in Table 3.2-8, NO2 concentrations were measured at 27 locations in the South 
Coast Air Basin and neighboring Salton Sea Air Basin in 2020 with one station (CA-60 Near 
Road) exceeding the federal 1-hour standard in 2020. There have been exceedances of the peak 
1-hour standard at the I-710 near-road station in 2017, and the CA-60 near-road in 202; however, 
the 98th percentile value has not exceeded the standard.32 The highest annual average NO2 
concentration recorded was 29.1 ppb (at the CA-60 Near Road station), which is less than the 
federal and state annual NO2 standards of 53 ppb and 30 ppb, respectively. All areas within 

 
29 U.S. Environmental Protection Agency. 2020. Criteria Air Pollutants, https://www.epa.gov/criteria-air-pollutants, accessed on 

June 10, 2022. 
30 South Coast AQMD. 2015. Health Effects of Air Pollution. http://www.aqmd.gov/docs/default-

source/publications/brochures/the-health-effects-of-air-pollution-brochure.pdf, accessed on June 10, 2022. 
31 South Coast AQMD. 2005, May. Guidance Document for Addressing Air Quality Issues in General Plans and Local Planning. 

https://www.aqmd.gov/home/research/guidelines/planning-guidance/guidance-document 
32  See pg. 2-49 of the 2022 Draft Air Quality Management Plan, accessed on June 10, 2022.  

https://www.epa.gov/criteria-air-pollutants
http://www.aqmd.gov/docs/default-source/publications/brochures/the-health-effects-of-air-pollution-brochure.pdf
http://www.aqmd.gov/docs/default-source/publications/brochures/the-health-effects-of-air-pollution-brochure.pdf
https://www.aqmd.gov/home/research/guidelines/planning-guidance/guidance-document


 Chapter 3 – Existing Setting 
Final Program Environmental Impact Report Subchapter 3.2– Air Quality and Greenhouse Gas Emissions 
 

2022 AQMP 3.2-34 November 2022  

South Coast AQMD’s jurisdiction are in attainment for both the federal and state 1-hour and 
annual NO2 standards.  
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TABLE 3.2-8 
South Coast AQMD – 2020 Air Quality Data – NO233 

NITROGEN DIOXIDE (NO2)a 

Source Receptor 
Area No. 

Location of Air 
Monitoring Station 

No. Days of 
Data 

 Max. 
Conc. in 

ppb 
 1-hour 

98th 
Percentile 
Conc. in 

ppb  
1-hour b 

Annual 
Average 

AAM Conc. 
ppb 

LOS ANGELES COUNTY 
1 Central LA 364 61.8 54.7 16.9 
2 Northwest Coastal LA County 360 76.6 43.9 10.6 
3 Southwest Coastal LA County 364 59.7 50.9 9.5 
4 South Coastal LA County 4 357 75.3 56.3 12.8 
4 I-710 Near Road## 355 90.3 79.1 22.3 
6 West San Fernando Valley 365 57.2 50.1 12.1 
7 East San Fernando Valley 357 60.4 52.4 14.5 
8 West San Gabriel Valley 354 61.2 49.7 13.6 
9 East San Gabriel Valley 1 347 64.8 54.1 13.6 
9 East San Gabriel Valley 2 366 50.4 41.9 8.5 

10 Pomona/Walnut Valley 355 67.9 59.8 18.3 
11 South San Gabriel Valley 365 69.2 573.8 17.8 
12 South Central LA County 362 72.3 60.5 14.5 
13 Santa Clarita Valley 361 46.3 35.9 9.4 

ORANGE COUNTY 
16 North Orange County 347 57.2 50.1 12.7 
17 Central Orange County 364 70.9 52.1 13.3 
17 I-5 Near Road## 365 69.9 52.6 18.8 

RIVERSIDE COUNTY 
23 Metropolitan Riverside County 1 359 66.4 54.1 13.6 
23 Metropolitan Riverside County 3 352 58.1 49.9 12.3 
25 Elsinore Valley 345 43.6 37.9 7.4 
29 San Gorgonio Pass 363 51.1 47.1 8.5 
30 Coachella Valley 1** 365 47.4 34.3 6.6 

SAN BERNARDINO COUNTY 
32 Northwest San Bernardino Valley 364 55.4 44.8 13.9 
33 I-10 Near Road## 345 94.2 75.1 28.7 
33 CA-60 Near Road## 346 101.6 78.0 29.1 
34 Central San Bernardino Valley 1 360 66.4 57.9 18.7 
34 Central San Bernardino Valley 2 35 54.0 45.6 14.9 

DISTRICT MAXIMUM(c)   101.6 86.3 29.1 
SOUTH COAST AIR BASIN(d)   101.6 86.3 29.1 

ppb = parts per billion  
AAM  = Annual Arithmetic Mean  
-- Pollutant not monitored 

*Incomplete data  
**Salton Sea Air Basin 

## Four near-road sites measuring one or more of the pollutants PM2.5, CO, and/or NO2 are operating near the following freeways: I-5, I-10, CA-60, 
and I-710. 

a The NO2 federal 1-hour standard is 100 ppb and the annual standard is annual arithmetic mean NO2 > 0.0534 ppm (53.4 ppb). The state 1-hour and 
annual standards are 0.18 ppm (180 ppb) and 0.030 ppm (30 ppb).  

b The design value form of the 1-hour NAAQS is the annual 98th percentile of the daily maximum 1-hour average concentrations. 
c District Maximum is the maximum value calculated at any station in the South Coast AQMD jurisdiction. 
d Concentrations are the maximum value observed at any station in the South Coast Air Basin. Number of daily exceedances are the total number of 

days that the indicated concentration is exceeded at any station in the South Coast Air Basin. 

 
33  South Coast AQMD, 2021. 2020 Air Quality, South Coast Air Quality Management District, Historical Air Quality Data for 

Year 2020 at locations where NO2 was monitored; http://www.aqmd.gov/docs/default-source/air-quality/historical-data-by-
year/aq2020card_final.pdf, accessed on June 10, 2022. 

http://www.aqmd.gov/docs/default-source/air-quality/historical-data-by-year/aq2020card_final.pdf
http://www.aqmd.gov/docs/default-source/air-quality/historical-data-by-year/aq2020card_final.pdf
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Sulfur Dioxide 
SO2 is a colorless gas with a sharp odor. It reacts in the air to form sulfuric acid (H2SO4), which 
contributes to acid precipitation, and sulfates, which are components of PM10 and PM2.5. Most 
of the SO2 emitted into the atmosphere is produced by burning sulfur-containing fuels.  

Exposure of a few minutes to low levels of SO2 can result in airway constriction in some 
asthmatics. All asthmatics are sensitive to the effects of SO2. In asthmatics, increase in 
resistance to air flow, as well as reduction in breathing capacity leading to severe breathing 
difficulties, is observed after acute higher exposure to SO2. In contrast, healthy individuals do 
not exhibit similar acute responses even after exposure to higher concentrations of SO2. Animal 
studies suggest that despite SO2 being a respiratory irritant, it does not cause substantial lung 
injury at ambient concentrations. However, very high levels of exposure can cause lung edema 
(fluid accumulation), lung tissue damage, and sloughing off of cells lining the respiratory tract. 
Some population-based studies indicate that the mortality and morbidity effects associated with 
fine particles show a similar association with ambient SO2 levels. In these studies, efforts to 
separate the effects of SO2 from those of fine particles have not been successful. It is not clear 
whether the two pollutants act synergistically or one pollutant alone is the predominant 
factor.34,35,36  

As summarized in Table 3.2-9, SO2 concentrations were measured at five locations in 2020. No 
exceedances of 1-hour federal or state standards of 75 ppb and 250 ppb respectively, for SO2 
occurred in 2020 at any of the five locations monitored the Basin. The maximum 1-hour SO2 
concentration was 6.0 ppb recorded at the Southwest Coast LA County station. The 99th 
percentile of 1-hour SO2 concentration was 9.4 ppb recorded at the South Coastal Los Angeles 
County 3 station. Though SO2 concentrations remain well below the standards, SO2 is a 
precursor to sulfate, which is a component of fine particulate matter, PM10, and PM2.5. 
Historical measurements showed concentrations to be well below standards and monitoring has 
been discontinued at other stations. All areas within South Coast AQMD’s jurisdiction are in 
attainment for both the federal and state 1-hour SO2 standards. 

  

 
34 U.S. Environmental Protection Agency. 2020. Criteria Air Pollutants, https://www.epa.gov/criteria-air-pollutants, accessed on 

June 10, 2022. 
35 South Coast AQMD. 2015. Health Effects of Air Pollution. http://www.aqmd.gov/docs/default-

source/publications/brochures/the-health-effects-of-air-pollution-brochure.pdf, accessed on June 10, 2022. 
36 South Coast AQMD. 2005. May. Guidance Document for Addressing Air Quality Issues in General Plans and Local Planning. 

https://www.aqmd.gov/home/research/guidelines/planning-guidance/guidance-document, accessed on June 10, 2022. 

https://www.epa.gov/criteria-air-pollutants
http://www.aqmd.gov/docs/default-source/publications/brochures/the-health-effects-of-air-pollution-brochure.pdf
http://www.aqmd.gov/docs/default-source/publications/brochures/the-health-effects-of-air-pollution-brochure.pdf
https://www.aqmd.gov/home/research/guidelines/planning-guidance/guidance-document
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TABLE 3.2-9 
South Coast AQMD – 2020 Air Quality Data – SO237 

SULFUR DIOXIDE (SO2)a 

Source 
Receptor Area No. Location of Air Monitoring Station No. 

Days of Data 

Maximum 
Conc. 

ppb, 1-hour 

99th Percentile 
Conc. 

ppb, 1-hour 
LOS ANGELES COUNTY 

1 Central LA 333 3.8 3.3 
3 Southwest Coastal LA County 361 6.0 3.3 
4 South Coastal LA County 3 -- -- 9.4 

RIVERSIDE COUNTY 
23 Metropolitan Riverside County 1 356 2.2 1.7 
34 Central San Bernardino Valley 1 363 2.5 1.7 

DISTRICT MAXIMUM(b)   6.0 3.3 
SOUTH COAST AIR BASIN(c)   6.0 3.3 
ppb = parts per billion --  = Pollutant not monitored 
a The SO2 federal 1-hour standard is 75 ppb. The state 1-hour and 24-hour standards are 0.25 ppm (250 ppb) and 0.04 ppm (40 ppb), respectively. 
b District Maximum is the maximum value calculated at any station in the South Coast AQMD jurisdiction. 
c Concentrations are the maximum value observed at any station in the South Coast Air Basin.  

 
Particulate Matter (PM10 and PM2.5)  
Of great concern to public health are particles small enough to be inhaled into the deepest parts 
of the lung. Respirable particles (particulate matter less than about 10 micrometers in diameter 
(PM10)) can accumulate in the respiratory system and aggravate health problems such as asthma, 
bronchitis, and other lung diseases. Children, the elderly, exercising adults, and those suffering 
from asthma are especially vulnerable to adverse health effects of particulate matter.  

A consistent correlation between elevated ambient fine particulate matter (PM2.5) levels and an 
increase in mortality rates, respiratory infections, number and severity of asthma attacks, and the 
number of hospital admissions has been observed in different parts of the United States and 
various areas around the world. Studies have reported an association between long-term 
exposure to air pollution dominated by PM2.5 and increased mortality, reduction in lifespan, and 
an increased mortality from lung cancer. Daily fluctuations in PM2.5 concentrations have also 
been related to hospital admissions for acute respiratory conditions, to school and kindergarten 
absences, to a decrease in respiratory function in normal children, and to increased medication 
use in children and adults with asthma. Studies have also shown lung function growth in children 
is reduced with long-term exposure to particulate matter. In addition to children, the elderly and 
people with preexisting respiratory and/or cardiovascular disease appear to be more susceptible 
to the effects of PM10 and PM2.5.38,39,40 

 
37  South Coast AQMD, 2021. 2020 Air Quality, South Coast Air Quality Management District, Historical Air Quality Data for 

Year 2020 at locations where SO2 was monitored; http://www.aqmd.gov/docs/default-source/air-quality/historical-data-by-
year/aq2020card_final.pdf, accessed on June 10, 2022. 

38 U.S. Environmental Protection Agency. 2020. Criteria Air Pollutants, https://www.epa.gov/criteria-air-pollutants, accessed on 
June 10, 2022. 

39 South Coast AQMD. 2015. Health Effects of Air Pollution. http://www.aqmd.gov/docs/default-
source/publications/brochures/the-health-effects-of-air-pollution-brochure.pdf, accessed on June 10, 2022. 

40 South Coast AQMD. 2005, May. Guidance Document for Addressing Air Quality Issues in General Plans and Local Planning. 
https://www.aqmd.gov/home/research/guidelines/planning-guidance/guidance-document, accessed on June 10, 2022. 

http://www.aqmd.gov/docs/default-source/air-quality/historical-data-by-year/aq2020card_final.pdf
http://www.aqmd.gov/docs/default-source/air-quality/historical-data-by-year/aq2020card_final.pdf
https://www.epa.gov/criteria-air-pollutants
http://www.aqmd.gov/docs/default-source/publications/brochures/the-health-effects-of-air-pollution-brochure.pdf
http://www.aqmd.gov/docs/default-source/publications/brochures/the-health-effects-of-air-pollution-brochure.pdf
https://www.aqmd.gov/home/research/guidelines/planning-guidance/guidance-document
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As summarized in Table 3.2-10, PM10 concentrations were measured at 23 locations in 2020. 
While the Coachella Valley Portion of the Salton Sea Air Basin is in nonattainment, the South 
Coast Air Basin has remained in attainment for the federal 24-hour PM10 standard (150 µg/m3) 
since 2006, and it was not exceeded in 2020. The maximum 24-hour PM10 concentration of 259 
µg/m3 was recorded at the Coachella Valley 3 station, but this high reading was attributed to high 
winds and is excluded in accordance with the U.S. EPA Exceptional Event Rule. Also, due to 
rounding considerations, the federal standard is technically 155 µg/m3. The state 24-hour PM10 
(50 µg/m3) standard was exceeded at several of the monitoring stations. All areas within South 
Coast AQMD’s jurisdiction are in nonattainment for the state 24-hour PM10 standard, which 
was exceeded at 19 of the monitoring stations in 2020.  

The maximum annual average PM10 concentration of 52.2 µg/m3 was recorded at the 
Metropolitan Riverside County 3 station. The federal annual PM10 standard has been revoked. 
The state annual PM10 standard (20 μg/m3) was exceeded in most stations in each county in the 
Basin and in the Coachella Valley. All areas within South Coast AQMD’s jurisdiction are in 
nonattainment for the state annual PM10 standard, which was exceeded at most stations in each 
county in the South Coast Air Basin and in the Coachella Valley in 2020. 

On December 14, 2012, U.S. EPA strengthened the annual NAAQS for PM2.5 to 12 µg/m3 and, 
as part of the revisions, a requirement was added to monitor near the most heavily trafficked 
roadways in large urban areas. Particle pollution is expected to be higher along these roadways 
because of direct emissions from cars and heavy-duty diesel trucks and buses. South Coast 
AQMD installed the two required PM2.5 monitors at locations selected based upon the heavy-
duty diesel traffic, which are: 1) I-710, located at Long Beach Blvd. in Los Angeles County near 
Compton and Long Beach; and 2) SR-60 or CA-60 near-road, located west of Vineyard Avenue 
near the San Bernardino/Riverside County border near Ontario, Mira Loma, and Upland.  

As summarized in Table 3.2-11, PM2.5 concentrations were measured at 19 locations in 2020. 
While the Coachella Valley Portion of the Salton Sea Air Basin is in attainment, the South Coast 
Air Basin is in nonattainment for federal and state PM2.5 standards. The maximum 98th 
percentile 24-hour PM2.5 concentration of 34.7 µg/m3 was recorded at the Metropolitan 
Riverside County station, less than the federal 24-hour PM2.5 standard of 35 µg/m3. There is no 
state 24-hour standard for PM2.5. The maximum annual average PM2.5 concentration of 14.36 
µg/m3 was recorded at the CA-60 Near Road station, greater than the federal and state annual 
PM2.5 standard of 12 µg/m3.  
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TABLE 3.2-10 
South Coast AQMD – 2020 Air Quality Data – PM1041 

SUSPENDED PARTICULATE MATTER PM10a+ 

Source Receptor 
Area No. 

Location of Air  
Monitoring Station 

No. 
Days of 

Data 

Max. 
Conc. 
µg/m3, 

24-hour 

No. (%) Samples Exceeding Standard Annual Average 
AAM Conc.b 

µg/m3 

Federal  
> 150 µg/m3,  

24-hour 

State 
> 50 µg/m3,  

24-hour 
LOS ANGELES COUNTY 

1 Central LA 337 77 0 24 (7%) 23.0 
3 Southwest Coastal LA County 37 43 0 0 22.3 
4 South Coastal LA County 2 42 59 0 2 (5%) 24.9 
4 South Coastal LA County 3 12 54 0 2 (17%) 27.8 
9 East San Gabriel Valley 1 43 95 0 8 (19%) 37.7 
9 East San Gabriel Valley 2 333 105 0 9 (3%) 25.2 

13 Santa Clarita Valley 36 48 0 0 22.5 
ORANGE COUNTY 

17 Central Orange County 329 120 0 13 (4%) 23.9 
19 Saddleback Valley 42 53 0 1 (2%) 16.8 

RIVERSIDE COUNTY 
22 Corona/Norco Area 44 100 0 10 (23%) 39.1 
23 Metropolitan Riverside County 1 320 104 0 110 (34%) 30.0 
23 Metropolitan Riverside County 3 304 124 0 154 (51%) 52.2 
24 Perris Valley 37 77 0 6 (16%) 35.9 
25 Elsinore Valley 334 84 0 7 (2%) 22.0 
29 San Gorgonio Pass 42 46 0 0 19.2 
30 Coachella Valley 1** 251 48 0 0 20.4 
30 Coachella Valley 2** 317 77 0 8 (3%) 29.1 
30 Coachella Valley 3** 320 259 1 (0%) 69 (22%) 38.0 

SAN BERNARDINO COUNTY 
32 Northwest San Bernardino Valley 305 63 0 12 (4%) 30.5 
34 Central San Bernardino Valley 1 40 61 0 6 (15%) 35.8 
34 Central San Bernardino Valley 2 320 80 0 81 (25%) 38.7 
35 East San Bernardino Valley 40 57 0 1 (3%) 23.4 
37 Central San Bernardino Mountains 40 51 0 1 (3%) 18.1 

DISTRICT MAXIMUM(c)   259 1 154 52.2 
SOUTH COAST AIR BASIN(d)   124 0 173 52.2 

µg/m3 = micrograms per cubic meter of air  
AAM  = Annual Arithmetic Mean  
**Salton Sea Air Basin 

+  High PM10 (≥ 155 µg/m3) data recorded in Coachella Valley (due to high winds) and the 
Basin (due to Independence Day fireworks) are excluded in accordance with the U.S. EPA 
Exceptional Event Rule.  

a PM10 statistics listed above are based on combined Federal Reference Method (FRM) and Federal Equivalent Method (FEM) data. Filter-based measurements for 
PM 10 from March 28, 2020 to June 2, 2020 are not available due to COVID-19 Pandemic. 

b State annual average (AAM) PM10 standard is > 20 µg/m3. Federal annual PM10 standard (AAM > 50 µg/m3) was revoked in 2006.  
c District Maximum is the maximum value calculated at any station in the South Coast AQMD jurisdiction. 
d Concentrations are the maximum value observed at any station in the South Coast Air Basin.  

 
41  South Coast AQMD, 2021. 2020 Air Quality, South Coast Air Quality Management District, Historical Air Quality Data for 

Year 2020 at locations where PM10 was monitored; http://www.aqmd.gov/docs/default-source/air-quality/historical-data-by-
year/aq2020card_final.pdf, accessed on June 10, 2022. 

http://www.aqmd.gov/docs/default-source/air-quality/historical-data-by-year/aq2020card_final.pdf
http://www.aqmd.gov/docs/default-source/air-quality/historical-data-by-year/aq2020card_final.pdf


 Chapter 3 – Existing Setting 
Final Program Environmental Impact Report Subchapter 3.2– Air Quality and Greenhouse Gas Emissions 
 

2022 AQMP 3.2-40 November 2022  

TABLE 3.2-11 
South Coast AQMD – 2020 Air Quality Data – PM2.542 

SUSPENDED PARTICULATE MATTER PM2.5 a 

Source 
Receptor 
Area No. 

Location of Air 
Monitoring Station 

No. 
Days of 

Data 

Max. 
Conc. 

µg/m3, 24-
hour 

98th 
Percentile 
Conc. in 

µg/m3 
24-hr 

No. (%) Samples 
Exceeding Federal 

Std  
> 35 µg/m3,  

24-hour 

Annual Average 
AAM Conc.b 

µg/m3 

LOS ANGELES COUNTY 
1 Central LA 353 47.30 28.00 2 (1%) 12.31 
4 South Coastal LA County 1 117 28.10 26.10 0 11.26 
4 South Coastal LA County 2 357 39.00 28.00 1 (0%) 11.38 
4 I-710 Near Road## 356 44.00 31.50 2 (1%) 12.93 
6 West San Fernando Valley 116 27.60 26.40 0 10.13 
8 West San Gabriel Valley 117 34.90 31.20 0 11.06 
9 East San Gabriel Valley 1 116 33.00 25.80 0 11.13 
11 South San Gabriel Valley 116 35.40 30.50 0 13.22 
12 South Central LA County 352 43.20 34.10 7 (2%) 13.57 

ORANGE COUNTY 
17 Central Orange County 355 41.40 27.10 1 (0%) 11.27 
19 Saddleback Valley 120 35.00 32.70 0 8.81 

RIVERSIDE COUNTY 
23 Metropolitan Riverside County 1 357 41.00 29.60 4 (1%) 12.63 
23 Metropolitan Riverside County 3 358 38.70 34.70 5 (1%) 14.03 
30 Coachella Valley 1** 122 23.90 16.90 0 6.42 
30 Coachella Valley 2** 121 25.60 20.20 0 8.41 

SAN BERNARDINO COUNTY 
33 CA-60 Near Road## 356 53.10 3.70 4 (1%) 14.36 
34 Central San Bernardino Valley 1 117 46.10 27.40 1 (1%) 11.95 
34 Central San Bernardino Valley 2 115 25.70 24.70 0  11.66 
38 East San Bernardino Mountains 58 24.30 20.40 0 7.62 

DISTRICT MAXIMUM(c)   53.1 34.1 7 14.36 
SOUTH COAST AIR BASIN(d)   53.1 34.1 13 14.36 
µg/m3 = micrograms per cubic meter of air  
**Salton Sea Air Basin 

AAM  = Annual Arithmetic Mean 
 

a PM2.5 statistics listed above are for the FRM data only with the exception of Central Orange County, I-710 Near Road, Metropolitan Riverside County 1 and 3, CA-60 Near 
Road, and South Coastal LA Count 2 where FEM PM2.5 measurements are used to supplement missing FRM measurements because they pass the screening criteria for the South 
Coast AQMD Continuous Monitor Comparability Assessment and Request for Waiver dated July 1, 2021. 

b Federal and State standards are annual average (AAM) > 12.0 µg/m3.  
c District Maximum is the maximum value calculated at any station in the South Coast AQMD jurisdiction. 
d Concentrations are the maximum value observed at any station in the South Coast Air Basin. Number of daily exceedances are the total number of days that the indicated 

concentration is exceeded at any station in the South Coast Air Basin. 

 
Lead  
Under the federal Clean Air Act, lead is classified as a “criteria pollutant.” Lead causes observed 
adverse health effects at ambient concentrations. Lead is also deemed a carcinogenic toxic air 
contaminant (TAC) by the Office of Environmental Health Hazard Assessment (OEHHA). Lead 
in the atmosphere is a mixture of several lead compounds. Leaded gasoline and lead smelters 
have been the main sources of lead emitted into the air. Due to the phasing out of leaded 
gasoline, there was a dramatic reduction in atmospheric lead in the Basin over the past three 
decades. In fact, there were no violations of the lead standards at South Coast AQMD’s regular 
air monitoring stations from 1982 to 2020, primarily due to the removal of lead from gasoline. 

 
42  South Coast AQMD, 2021. 2020 Air Quality, South Coast Air Quality Management District, Historical Air Quality Data for 

Year 2020 at locations where PM2.5 was monitored; http://www.aqmd.gov/docs/default-source/air-quality/historical-data-by-
year/aq2020card_final.pdf, accessed on June 10, 2022. 

http://www.aqmd.gov/docs/default-source/air-quality/historical-data-by-year/aq2020card_final.pdf
http://www.aqmd.gov/docs/default-source/air-quality/historical-data-by-year/aq2020card_final.pdf
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Fetuses, infants, and children are more sensitive than others to the adverse effects of lead 
exposure. Exposure to low levels of lead can adversely affect the development and function of 
the central nervous system, leading to learning disorders, distractibility, inability to follow 
simple commands, and lower intelligence quotient. In adults, increased lead levels are associated 
with increased blood pressure. Lead poisoning can cause anemia, lethargy, seizures, and death. It 
appears that there are no direct effects of lead on the respiratory system. Lead can be stored in 
the bone from early-age environmental exposure, and elevated blood lead levels can occur due to 
breakdown of bone tissue during pregnancy, hyperthyroidism (increased secretion of hormones 
from the thyroid gland), and osteoporosis (breakdown of bone tissue). Fetuses and breast-fed 
babies can be exposed to higher levels of lead because of previous environmental lead exposure 
of their mothers.43, 44 45 

As summarized in Table 3.2-12, South Coast AQMD monitored lead concentrations at eight 
monitoring stations in 2020. The South Coast Air Basin (Los Angeles County area) is currently 
in nonattainment for lead. This nonattainment designation was due to the operations of specific 
stationary sources of lead emissions. The Mojave Desert Air Basin and Salton Sea Air Basin are 
both in attainment for lead. The South Coast AQMD has petitioned U.S. EPA for a redesignation 
to attainment for the federal lead standard for the Los Angeles County nonattainment area. 
Stringent South Coast AQMD rules governing lead-producing sources will help to ensure that 
there are no future violations of the federal standard. At the time of this report, South Coast 
AQMD has not yet received a response from U.S. EPA regarding the petition. The current lead 
concentrations in Los Angeles County are below the federal 3-month rolling average standard of 
0.15 µg/m3. Further, the state 30-day standard of 1.5 µg/m3 was not exceeded in any areas under 
the jurisdiction of the South Coast AQMD in 2020. 

 

 
43   U.S. Environmental Protection Agency. 2020. Criteria Air Pollutants, https://www.epa.gov/criteria-air-pollutants, accessed on 

June 10, 2022. 
44 South Coast AQMD. 2015. Health Effects of Air Pollution. http://www.aqmd.gov/docs/default-

source/publications/brochures/the-health-effects-of-air-pollution-brochure.pdf, accessed on June 10, 2022. 
45 South Coast AQMD. 2005, May. Guidance Document for Addressing Air Quality Issues in General Plans and Local Planning. 

https://www.aqmd.gov/home/research/guidelines/planning-guidance/guidance-document, accessed on June 10, 2022. 

https://www.epa.gov/criteria-air-pollutants
http://www.aqmd.gov/docs/default-source/publications/brochures/the-health-effects-of-air-pollution-brochure.pdf
http://www.aqmd.gov/docs/default-source/publications/brochures/the-health-effects-of-air-pollution-brochure.pdf
https://www.aqmd.gov/home/research/guidelines/planning-guidance/guidance-document
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TABLE 3.2-12 
South Coast AQMD – 2020 Air Quality Data – Lead and Sulfates46 

 
Sulfates 
Sulfates are chemical compounds which contain the sulfate ion and are part of the mixture of 
solid materials which make up PM10. Most of the sulfates in the atmosphere are produced by 
oxidation of SO2. Oxidation of sulfur dioxide yields sulfur trioxide (SO3), which reacts with 
water to form sulfuric acid, which then contributes to acid deposition. The reaction of sulfuric 
acid with basic substances such as ammonia yields sulfates, a component of PM10 and PM2.5. 

Most of the health effects associated with fine particles and SO2 at ambient levels are also 
associated with sulfates. Thus, both mortality and morbidity effects have been observed with an 
increase in ambient sulfate concentrations. However, efforts to separate the effects of sulfates 
from the effects of other pollutants have generally not been successful.47,48,49  

 
46  South Coast AQMD, 2021. 2020 Air Quality, South Coast Air Quality Management District, Historical Air Quality Data for 

Year 2020 at locations where lead and sulfates were monitored; http://www.aqmd.gov/docs/default-source/air-
quality/historical-data-by-year/aq2020card_final.pdf. 

47 U.S. Environmental Protection Agency. 2020. Criteria Air Pollutants, https://www.epa.gov/criteria-air-pollutants, accessed on 
June 10, 2022. 

 LEADa++ SULFATESb 

Source 
Receptor 
Area No. 

Location of Air Monitoring 
Station 

Max. Monthly 
Average Conc. m  

µg/m3 

Max. 3-
Month 
Rolling 

Average m  
µg/m3 

No. Days of 
Data  

Max. Conc. 
µg/m3,  

24-hour 

LOS ANGELES COUNTY 
1 Central LA 0.013 0.011 45 3.3 
3 Southwest Coastal LA County 0.008 0.005 -- -- 
4 South Coastal LA County 2 0.008 0.006 -- -- 
4 South Coastal LA County 3 -- -- 14 2.3 
9 East San Gabriel Valley 1 0.010 0.007 45 3.1 

11 South San Gabriel Valley 0.012 0.011 -- -- 
12 South Central LA County 0.010 0.009 -- -- 

ORANGE COUNTY 
17 Central Orange County -- -- 44 3.3 

RIVERSIDE COUNTY 
23 Metropolitan Riverside County 1 0.016 0.010 84 5.2 
30 Coachella Valley 2** -- -- 89 2.7 

SAN BERNARDINO COUNTY 
34 Central San Bernardino Valley 1 -- -- 44 3.0 
34 Central San Bernardino Valley 2 0.010 0.09 -- -- 

DISTRICT MAXIMUM(c) 0.016 0.011   5.2 
SOUTH COAST AIR BASIN(d) 0.016 0.011   5.2 
µg/m3 = micrograms per cubic meter of air 
-- Pollutant not monitored 
** Salton Sea Air Basin 

++ Higher lead concentrations were recorded at near-source monitoring 
sites immediately downwind of stationary lead sources. Maximum 
monthly and 3-month rolling averages recorded were 0.96 µ/m3 and 0.059 
µ/m3. 

a Federal lead standard is 3-months rolling average > 0.15 µg/m3; state standard is monthly average ≥ 1.5 µg/m3. Lead standards 
were not exceeded. 

b State sulfate standard is 24-hour ≥ 25 µg/m3. There is no federal standard for sulfate. 
c District Maximum is the maximum value calculated at any station in the South Coast AQMD jurisdiction. 
d Concentrations are the maximum value observed at any station in the South Coast Air Basin. Number of daily exceedances are 

the total number of days that the indicated concentration is exceeded at any station in the South Coast Air Basin.  

http://www.aqmd.gov/docs/default-source/air-quality/historical-data-by-year/aq2020card_final.pdf
http://www.aqmd.gov/docs/default-source/air-quality/historical-data-by-year/aq2020card_final.pdf
https://www.epa.gov/criteria-air-pollutants
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As summarized in Table 3.2-12, South Coast AQMD monitored sulfate at seven monitoring 
stations in 2020. The state 24-hour sulfate standard of 25 µg/m3 was not exceeded in the South 
Coast Air Basin, which is in attainment for sulfate. The Mojave Desert Air Basin and Salton Sea 
Air Basin are also in attainment for sulfate. There are no federal sulfate standards.  

Vinyl Chloride 
Vinyl chloride is a colorless, flammable gas at ambient temperature and pressure. It is also 
highly toxic and is classified by the American Conference of Governmental Industrial Hygienists 
(ACGIH) as A1 (confirmed carcinogen in humans) and by the International Agency for Research 
on Cancer (IARC) as 1 (known to be a human carcinogen).50 At room temperature, vinyl 
chloride is a gas with a sickly-sweet odor that is easily condensed. However, it is stored as a 
liquid. Due to the hazardous nature of vinyl chloride to human health there are no end products 
that use vinyl chloride in its monomer form. Vinyl chloride is a chemical intermediate, not a final 
product. It is an important industrial chemical chiefly used to produce polymer polyvinyl 
chloride (PVC). The process involves vinyl chloride liquid fed to polymerization reactors where 
it is converted from a monomer to a polymer PVC. The final product of the polymerization 
process is PVC in either a flake or pellet form. Billions of pounds of PVC are sold on the global 
market each year. From its flake or pellet form, PVC is sold to companies that heat and mold the 
PVC into end products such as PVC pipe and bottles.  

In the past, vinyl chloride emissions have been associated primarily with sources such as 
landfills. Risks from exposure to vinyl chloride are considered to be localized impacts rather than 
regional impacts. Because landfills in the South Coast AQMD are subject to Rule 1150.1 – 
Control of Gaseous Emissions from Municipal Solid Waste Landfills, which contain stringent 
requirements for landfill gas collection and control, potential vinyl chloride emissions are 
expected to be below the level of detection. Therefore, South Coast AQMD does not monitor for 
vinyl chloride at its monitoring stations. 

Volatile Organic Compounds 
There are no state or NAAQS for VOCs because they are not classified as criteria pollutants. 
VOCs are regulated, however, because VOCs are a precursor to the formation of ozone in the 
atmosphere. VOCs are also transformed into organic aerosols in the atmosphere, contributing to 
higher PM10 and lower visibility levels.  

Although health-based standards have not been established for VOCs, health effects can occur 
from exposures to high concentrations of VOCs because of interference with oxygen uptake. In 
general, ambient VOC concentrations in the atmosphere are suspected to cause coughing, 
sneezing, headaches, weakness, laryngitis, and bronchitis, even at low concentrations. Some 
hydrocarbon components classified as VOC emissions are thought or known to be hazardous. 
Benzene, for example, one hydrocarbon component of VOC emissions, is known to be a human 
carcinogen.  

 
48 South Coast AQMD. 2015. Health Effects of Air Pollution. http://www.aqmd.gov/docs/default-

source/publications/brochures/the-health-effects-of-air-pollution-brochure.pdf, accessed on June 10, 2022. 
49 South Coast AQMD. 2005, May. Guidance Document for Addressing Air Quality Issues in General Plans and Local Planning. 

https://www.aqmd.gov/home/research/guidelines/planning-guidance/guidance-document, accessed on June 10, 2022. 
50 International Agency for Research on Cancer. Vinyl Chloride Exposure Data, https://monographs.iarc.who.int/wp-

content/uploads/2018/06/mono100F-31.pdf, accessed on June 10, 2022. 

http://www.aqmd.gov/docs/default-source/publications/brochures/the-health-effects-of-air-pollution-brochure.pdf
http://www.aqmd.gov/docs/default-source/publications/brochures/the-health-effects-of-air-pollution-brochure.pdf
https://www.aqmd.gov/home/research/guidelines/planning-guidance/guidance-document
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Non-Criteria Pollutants  
Although South Coast AQMD’s primary mandate is attaining the state and NAAQS for criteria 
pollutants within the Basin, South Coast AQMD also has a general responsibility pursuant to 
Health and Safety Code Section 41700 to control emissions of air contaminants and prevent 
endangerment to public health. Additionally, state law requires South Coast AQMD to 
implement ATCMs adopted by CARB and to implement the Air Toxics “Hot Spots” Act. As a 
result, South Coast AQMD has regulated pollutants other than criteria pollutants such as TACs, 
GHGs, and stratospheric ozone depleting compounds. South Coast AQMD has developed 
several rules which are designed to control non-criteria pollutants from both new and existing 
sources. These rules originated through state directives, CAA requirements, or the South Coast 
AQMD rulemaking process.  

In addition to promulgating non-criteria pollutant rules, South Coast AQMD has been evaluating 
control measures in the 2016 AQMP as well as existing rules to determine whether they would 
affect, either positively or negatively, emissions of non-criteria pollutants. For example, rules 
which target the VOC components of coating materials and that allow for the replacement of the 
VOC components with a non-photochemically reactive chlorinated substance would reduce the 
impacts resulting from ozone formation, but could increase emissions of toxic compounds or 
other substances that may have adverse impacts on human health. 

Carcinogenic Health Risks from TACs: One of the primary health risks of concern due to 
exposure to TACs is the risk of contracting cancer. The carcinogenic potential of TACs is a 
public health concern because it is currently believed by many scientists that there is no ‘safe’ 
level of exposure to carcinogens. Any exposure to a carcinogen poses some risk of causing 
cancer. It is currently estimated that about one in four deaths in the United States is attributable 
to cancer. The proportion of cancer deaths attributable to air pollution has not been estimated 
using epidemiological methods.  

Non-cancer Health Risks from TACs: Unlike carcinogens, for most non-carcinogens it is 
believed that there is a threshold level of exposure to the compound below which it will not pose 
a health risk. CalEPA’s OEHHA develops Reference Exposure Levels (RELs) for TACs are 
health-conservative estimates of the levels of exposure at or below which health effects are not 
expected. The non-cancer health risk due to exposure to a TAC is assessed by comparing the 
estimated level of exposure to the REL. The comparison is expressed as the ratio of the estimated 
exposure level to the REL, called the hazard index (HI). 

Multiple Air Toxics Exposure Study (MATES): In 1986, South Coast AQMD conducted the 
first MATES report to determine the risks associated with major airborne carcinogens in the 
South Coast Air Basin. The most current version (MATES V51) consists of a monitoring 
program, an updated emissions inventory of TACs, and a modeling effort to characterize risk 
across the South Coast Air Basin. The study focuses on the carcinogenic risk from exposure to 
air toxics but does not estimate mortality or other health effects from criteria pollutant exposures 
which are conducted as part of the 2016 AQMP. Two key updates were implemented in MATES 
V. First, cancer risk estimations now take into account multiple exposure pathways. Previous 
MATES studies quantified the cancer risks based on the inhalation pathway only; a cumulative 

 
51 South Coast AQMD, MATES V, Multiple Air Toxics Exposure Study in the South Coast AQMD, Final Report, August 2021. 

http://www.aqmd.gov/docs/default-source/planning/mates-v/mates-v-final-report.pdf, accessed on June 10, 2022. 

http://www.aqmd.gov/docs/default-source/planning/mates-v/mates-v-final-report.pdf
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cancer risk accounting for inhalation and non-inhalation pathways is approximately 8% higher 
than the inhalation-only calculation for the MATES V data. Second, along with cancer risk 
estimates, MATES V includes information on the chronic non-cancer health impacts from 
inhalation and non-inhalation pathways for the first time. The cumulative chronic hazard index 
accounting for the inhalation and non-inhalation pathways is approximately twice the inhalation-
only calculation for the MATES V data. 

3.2.1.5  Regulatory Setting 

3.2.1.5.1 Agency Responsibilities 

The federal and state Clean Air Acts provide the principal framework for national, state, and 
local efforts to protect public health from harmful air pollution. Authority to reduce emissions 
from various sectors is spread across different agencies. 

South Coast AQMD: Local air districts are responsible for preparing the portion of the State 
Implementation Plan (SIP) applicable within their boundaries. SIPs are comprehensive plans that 
describe how an area will attain NAAQS. The 2022 AQMP will be the portion of the SIP for the 
Basin and Coachella Valley.52 The South Coast AQMD has primary authority to reduce local 
emissions by adopting control regulations for stationary sources. Stationary sources include point 
sources, such as power plants and refineries, and selected area sources, such as gas stations, dry 
cleaners, and paints and coatings. The South Coast AQMD also has limited authority to address 
mobile sources through fleet rules such as Rule 1191, 1194 and 1195, incentive programs and 
implementation of indirect source and transportation control measures (e.g., employee 
ridesharing rules and fleet rules). Mobile source emissions such as cars, trucks, trains, and off-
road vehicles and equipment are instead regulated primarily by state and federal authorities. 
Ships and airplanes are regulated by international authorities. 

Southern California Association of Governments (SCAG): Under federal law (23 U.S. Code 
Section 134 and 49 U.S. Code Section 5303), SCAG is designated as the Metropolitan Planning 
Organization (MPO) and is designated as a Regional Transportation Planning Agency and a 
Council of Governments under state law (California Government Code Section 29532 et. seq.). 
SCAG is responsible for preparing the portion of the SIP that addresses transportation control 
measures, land use, and growth projections. SCAG is responsible for the portion of SIP that 
addresses transportation control measures, land use, and growth projections within certain 
districts that have not met air quality standards. In particular, SCAG develops long-range 
regional transportation plans including sustainable communities strategy and growth forecast 
components, regional transportation improvement programs, regional housing needs allocations, 
and a portion of the South Coast AQMD’s AQMPs. SCAG provides plans for six counties and 
26 planning areas according to the attainment status of ozone, PM10, and PM2.5 NAAQS. South 
Coast Air Basin and Coachella Valley are both included in their planning areas. 

California Air Resources Board (CARB): CARB is a state level agency primarily responsible 
for adopting motor vehicle emission standards, promulgating Airborne Toxic Control Measures 
(ATCMs), compiling the SIP for submission to the U.S. EPA, approving district air quality plans 

 
52 The Riverside portion of the MDAB is not classified as nonattainment for 2015 8-hour ozone standard and so does 

not need a SIP. https://www3.epa.gov/airquality/greenbook/jbtcw.html, accessed on June 10, 2022. 

http://www.arb.ca.gov/capcoa/roster.htm
http://www.arb.ca.gov/
https://www3.epa.gov/airquality/greenbook/jbtcw.html
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as sufficient to meet state legal requirements, and providing general oversight of districts. CARB 
establishes state air quality regulations addressing certain categories of consumer products and 
mobile sources such as heavy-duty trucks, light-duty cars, construction equipment, and small off-
road engines. CARB has also established state ambient air quality standards for criteria 
pollutants which are generally more stringent than the national ambient air quality standards. 

United States Environmental Protection Agency (U.S. EPA): The federal Clean Air Act 
requires the U.S. EPA to set standards, also known as NAAQS, for pollutants which are 
considered harmful to human health and the environment. The U.S. EPA is also responsible for 
ensuring that these air quality standards are met, or attained (in cooperation with state, Tribal, 
and local governments) through national standards and strategies to control pollutant emissions 
from selected on-road mobile sources, facilities, and other mobile sources. In addition, the 
federal CAA requires states or the U.S. EPA (depending on the program) to set emissions 
standards or limits for air pollution sources such as power plants, industrial facilities, and motor 
vehicles. For example, the U.S. EPA is responsible for setting federal emission standards for 
mobile sources such as light-duty vehicles, heavy-duty engines and vehicles, and non-road 
engines and vehicles. 

In the South Coast Air Basin, mobile sources account for over 80 percent of smog-forming 
pollution. This means that the South Coast AQMD lacks direct authority to regulate the sources 
of emissions responsible for high levels of air pollution. Given each agency’s primary 
responsibilities, the South Coast AQMD, CARB, the U.S. EPA, international agencies, and other 
public agencies must all work together to achieve the needed reductions to ensure that air quality 
standards are met in the region. 

3.2.1.5.2 Ambient Air Quality Standards Addressed in the 2022 AQMP 

The U.S. EPA is required by law to review the NAAQS every five years. The purpose of the 
review is for the U.S. EPA to evaluate the latest scientific data to ensure that the NAAQS are set 
at levels that are protective of public health. In the review, the U.S. EPA considers the most 
recent scientific and health effects information, air quality information, and quantitative risk 
(e.g., size of at-risk groups affected). The U.S. EPA must consider the uncertainties and 
limitations of the scientific evidence as well as conclusions from the U.S. EPA experts and 
advice from the Clean Air Scientific Advisory Committee (CASAC). At the conclusion of the 
review, the U.S. EPA determines if the current standards are “requisite to protect public health 
with an adequate margin of safety.”53 

In 1979, the U.S. EPA approved a 1-hour ozone standard (120 ppb) that was replaced in 1997 
with a more stringent 8-hour ozone standard (80 ppb). The U.S. EPA subsequently revoked the 
1-hour standard entirely, effective in 2005 based on research demonstrating that the 1-hour 
standard was inadequate for protecting public health, and that ozone can affect human health at 
lower levels and over longer exposure times than one hour. Still, in order to avoid losing clean 
air progress achieved under the 1-hour standard, the U.S. EPA requires that certain emissions 
control requirements for areas designated as nonattainment or maintenance for the revoked 1-
hour standard must remain in place. The 8-hour ozone standard was subsequently lowered to 75 
ppb in 2008 and to 70 ppb in 2015. The U.S. EPA concluded that the 70 ppb ozone standard was 

 
53 https://www.epa.gov/sites/default/files/2015-10/documents/overview_of_2015_rule.pdf. 

http://www.arb.ca.gov/
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sufficient to protect health in 2020. However, the U.S. EPA is currently in the process of 
revisiting that determination. 

Within two years of setting a new or revised NAAQS, Title I of the CAA requires the U.S. EPA 
to designate areas as meeting (attainment) or not meeting (nonattainment) the standard. Areas are 
classified based on their design values for each standard. Figure 3.2-7 illustrates the 
nonattainment classifications for the 2015 8-hour ozone standard based on design values.  

FIGURE 3.2-7 
Ozone Nonattainment Classifications for 2015 8-Hour Standard Based on Design Values 

As shown in Table 3.2-13, South Coast Air Basin and Coachella Valley have been classified as 
“extreme” and “severe” nonattainment for the 2015 ozone standard, respectively. As an 
“extreme” ozone nonattainment area, the South Coast AQMD has until August 3, 2038 to attain 
the 2015 ozone standard for the Basin, which is 20 years from the designation as an “extreme” 
nonattainment area. The U.S. EPA requires that all control measures in the attainment 
demonstration must be implemented no later than the beginning of the attainment year ozone 
season. The U.S. EPA also defines the attainment year ozone season as the ozone season 
immediately preceding a nonattainment area’s maximum attainment date, which is August 3, 
2038. Therefore, 2037 is considered the attainment year for the Basin and 2032 is the attainment 
year for Coachella Valley. Chapter 3 of the 2022 AQMP provides the emission inventory for the 
attainment year and Chapter 5 of the 2022 AQMP provides the modeled projected air quality in 
that year to demonstrate attainment of the standard. The 2022 AQMP focuses on developing 
plans to address the 2015 ozone standard (highlighted in Table 3.2-13). Other ozone and PM 
standards have been addressed in prior AQMPs.  
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TABLE 3.2-13 
Ozone Nonattainment Classifications for South Coast Air Basin and Coachella Valley 

^ Pending voluntary reclassification from “severe” to “extreme” in November 2022. 
* Voluntary reclassification from “severe” to “extreme” in July 2019. 

3.2.1.5.3 South Coast AQMD Rules and Regulations 

Under the federal CAA, the U.S. EPA establishes health-based air quality standards that all states 
must achieve. The CCAA also establishes statewide requirements for cities and counties. South 
Coast AQMD was created by the state legislature to facilitate compliance with the federal CAA 
and to implement the state air quality program. Toward that end, South Coast AQMD develops 
regulations designed to achieve these public health standards by reducing emissions from 
stationary sources and implementation of indirect source and transportation control measures 
(e.g., employee ridesharing rules). 

At South Coast AQMD, a regulation is composed of rules, each of which deals with a specific 
topic within that regulation. South Coast AQMD staff develops rules based on control measures 
identified in the AQMP and which are designed to reduce air pollution from specific sources.  

The 2016 AQMP was adopted in March 2017, approved by CARB the same month, and 
submitted to the U.S. EPA in April 2017. The 2016 AQMP included a comprehensive control 
strategy with specific control measures to attain ozone and PM2.5 NAAQS. The ozone portion 
and the 24-hour PM2.5 standard elements of the 2016 AQMP have been approved by the U.S. 
EPA into the SIP.54 The “moderate” annual PM2.5 elements of the 2016 AQMP have also been 
approved by the U.S. EPA, and in 2020 the U.S. EPA approved the Basin’s re-designation as a 
“serious” nonattainment area for the annual PM2.5 standard.55 These approvals include SIP 
revisions submitted in response to the U.S. EPA’s initial findings. 

Since the 2016 AQMP adoption, South Coast AQMD has continued to implement the controls 
described in the 2016 AQMP control strategy. Progress toward fulfilling the 2016 AQMP 
commitments is tracked by emissions reductions that have occurred and are expected to occur 

 
54 84 FR 52005. 
55 85 FR 71264. 

Standard Level South Coast 
Classification 

Coachella 
Valley 

Classification 
Attainment Date 

2015 8-hour Ozone 70 ppb Extreme Severe August 3, 2038 (South Coast) 
August 3, 2033 (Coachella Valley) 

2008 8-hour Ozone 75 ppb Extreme Severe^ July 20, 2032 (South Coast) 
July 20, 2027 (Coachella Valley) 

1997 8-hour Ozone 80 ppb Extreme Extreme* 
June 15, 2024 

(both South Coast and Coachella 
Valley) 

1979 1-hour Ozone 120 ppb Extreme Attainment December 31, 2022  
(South Coast) 
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from the implementation of adopted regulations. In the past several years, a particular area of 
focus has been implementing Control Measure CMB-05 for transitioning facilities from the 
Regional Clean Air Incentives Market (RECLAIM) Program to Best Available Retrofit Control 
Technology (BARCT) level controls. That transition is expected to achieve five tons per day of 
NOx reductions in addition to the reduction on the RECLAIM allocation cap as specified in the 
2015 Regulation XX amendment. The recent amendments of rules applicable to the RECLAIM 
facilities also address in part the requirements set by the AB 617 Community Emissions 
Reductions Programs. From 2018 to 2021, South Coast AQMD adopted/amended a total of 
twelve rules to establish BARCT NOx emission limits (e.g., Rules 1109.1, 1110.2, 1117, 
1118.1, 1134, 1135, 1146, 1146.1, 1146.2, 1147.1, 1150.3, and 1179.1).  

Excluding Rule 1109.1, the total emission reductions resulting from these rules are about 5.9 
tons of NOx per day, which are anticipated to be achieved by 2024 (reductions from Rule 
1118.1 are allocated to CMB-03). Implementation of Rule 1109.1, adopted on November 5, 
2021, is estimated to reduce NOx emissions by approximately 7.7 to 7.9 tons per day upon final 
implementation, with 3.7 to 3.8 tons per day expected by 2023. 2.6 tons per day out of the total 
7.7 to 7.9 tons per day reductions will be used to fulfill the RECLAIM shave commitment set 
by the 2015 amendment of Regulation XX. Further reductions in NOx are anticipated by 
developing four additional rules (Rules 1147, 1147.2, 1153.1, and 1159.1). These rules are 
scheduled for amendment/adoption in calendar year 2022. More details on the RECLAIM 
Program and associated emissions can be found in Chapter 3 of the 2022 AQMP. 

South Coast AQMD has taken several innovative actions to implement the facility-based mobile 
source measures included in the 2016 AQMP to achieve further reductions from mobile 
sources. These are measures aimed at reducing emissions from indirect sources, which are 
facilities which do not themselves directly emit significant air pollution, but attract substantial 
mobile sources. Rules focused on emissions reductions from indirect sources are referred to as 
indirect source rules (ISR). South Coast AQMD has been pursuing implementation of facility-
based mobile source measures in five key areas as described below: 

• Marine Ports: On May 4, 2018, the South Coast AQMD Governing Board directed 
staff to pursue both regulatory and voluntary approaches for some of the Basin’s 
largest indirect sources, which include marine ports and airports. In August 2021, the 
South Coast AQMD Governing Board directed staff to pursue a Memorandum of 
Understanding (MOU) with the ports of Los Angeles and Long Beach for another four 
months and, if a draft MOU (or draft MOUs) is not ready for full execution by all 
parties, to begin evaluation of a marine ports ISR in December 2021. Per the South 
Coast AQMD Governing Board’s direction, emissions reductions from marine ports 
pivoted fully to an ISR approach in February 2022 due to the lack of progress in 
developing MOUs with the ports. 

• Commercial Airports: Following South Coast AQMD Governing Board’s direction 
given on May 4, 2018, emissions reductions from the operations of commercial 
airports were pursued using a collaborative and voluntary approach with five major 
commercial airports in the Basin. As a result, MOUs with five commercial airports 
were developed and adopted at the December 6, 2019 Governing Board meeting, with 
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a projected NOx emission reduction of 0.52 and 0.37 ton per day in 2023 and 2031, 
respectively. 

• Warehouses/Distribution Centers: Rule 2305 Warehouse Indirect Source Rule – 
Warehouse Actions and Investments to Reduce Emissions (WAIRE) Program was 
adopted in May 2021 to reduce NOx and diesel emissions associated with 
warehousing activities, with estimated NOx reductions of 1.5 to three tons per day by 
2031. 

• Railyards: Rulemaking is currently underway for new rail yards. 

• New and Re-development: The measure is currently under development. 

The 2022 AQMP facilitates new regulatory development to advance the emission reductions 
necessary to meet attainment with the ozone standards. 



 Chapter 3 – Existing Setting 
Final Program Environmental Impact Report Subchapter 3.2– Air Quality and Greenhouse Gas Emissions 
 

2022 AQMP 3.2-51 November 2022 

3.2.2 GREENHOUSE GAS EMISSIONS 

Greenhouse gases (GHGs) trap heat in the atmosphere, which in turn heats the surface of the 
Earth. Some GHGs occur naturally and are emitted to the atmosphere through natural processes, 
while others are created and emitted solely through human activities. The latter, anthropogenic 
sources of GHGs, is the focus of impacts under CEQA. Traditionally, GHGs and other global 
warming pollutants are perceived as solely global in their impacts, and that increasing emissions 
anywhere in the world contributes to climate change anywhere in the world. A study conducted 
on the health impacts of CO2 ‘domes’ that form over urban areas showed that they cause 
increases in local temperatures and local criteria pollutants, which have adverse health effects.56 
 
3.2.2.1  Climate Change 
Global climate change is a change in the average weather of the Earth, which can be measured 
by wind patterns, storms, precipitation, and temperature. Historical records have shown that 
temperature changes have occurred in the past, such as during previous ice ages. Data indicate 
that the current temperature record differs from previous climate changes in rate and magnitude. 

Gases that trap heat in the atmosphere are often called greenhouse gases (GHGs), comparable to 
a greenhouse, which captures and traps radiant energy. GHGs are emitted by natural processes 
and human activities. The accumulation of greenhouse gases in the atmosphere regulates the 
earth’s temperature. Global warming is the observed increase in average temperature of the 
earth’s surface and atmosphere. The primary cause of global warming is an increase of GHGs in 
the atmosphere. The six major GHGs are carbon dioxide (CO2), methane (CH4), nitrous oxide 
(N2O), sulfur hexafluoride (SF6), hydrofluorocarbons (HFCs), and perfluorocarbon (PFCs). The 
GHGs absorb longwave radiant energy emitted by the Earth, which warms the atmosphere. The 
GHGs also emit longwave radiation both upward to space and back down toward the surface of 
the Earth. The downward part of this longwave radiation emitted by the atmosphere is known as 
the “greenhouse effect.” Emissions from human activities such as fossil fuel combustion for 
electricity production and vehicles have elevated the concentration of these gases in the 
atmosphere. 

• Carbon dioxide (CO2) is an odorless, colorless greenhouse gas. Natural sources include 
the following: decomposition of dead organic matter; respiration of bacteria, plants, 
animals, and fungus; evaporation from oceans; and volcanic outgassing. Anthropogenic 
(human caused) sources of CO2 include burning coal, oil, gasoline, natural gas, and 
wood. 

• Methane (CH4) is a flammable gas and is the main component of natural gas.  

• Nitrous Oxide (N2O), also known as laughing gas, is a colorless greenhouse gas. Some 
industrial processes such as fossil fuel-fired power plants, nylon production, nitric acid 
production, and vehicle emissions also contribute to the atmospheric load of N2O.  

• Sulfur hexafluoride (SF6) is an inorganic, odorless, colorless, nontoxic, nonflammable 
gas. SF6 is used for insulation in electric power transmission and distribution equipment, 

 
56 Jacobsen, Mark Z. “Enhancement of Local Air Pollution by Urban CO2 Domes,” Environmental Science and Technology, as 

described in Stanford University press release on March 16, 2010 available at: 
http://news.stanford.edu/news/2010/march/urban-carbon-domes-031610.html, accessed on June 10, 2022. 

http://news.stanford.edu/news/2010/march/urban-carbon-domes-031610.html
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in the magnesium industry, in semiconductor manufacturing, and as a tracer gas for leak 
detection. 

• Hydrofluorocarbons (HFCs) are synthetic man-made chemicals composed of hydrogen, 
fluorine, and carbon that are used as a substitute for chlorofluorocarbons (whose 
production was stopped as required by the Montreal Protocol) for use in automobile air 
conditioners and refrigerants. 

• Perfluorocarbons (PFCs) are synthetic man-made chemicals composed of fluorine and 
carbon that are used as a substitute for chlorofluorocarbons in producing aluminum and 
manufacturing semiconductors.  

 
Scientific consensus, as reflected in recent reports issued by the United Nations 
Intergovernmental Panel on Climate Change, is that the majority of the observed warming over 
the last 50 years can be attributable to increased concentration of GHGs in the atmosphere due to 
human activities. Human activities are directly altering the chemical composition of the 
atmosphere through the buildup of climate change pollutants. In the past, gradual changes in 
temperature changed the distribution of species, availability of water, etc. However, human 
activities are accelerating this process so that environmental impacts associated with climate 
change no longer occur in a geologic time frame but in a human’s lifetime. Industrial activities, 
particularly increased consumption of fossil fuels (gasoline, diesel, coal, etc.), have heavily 
contributed to the increase in atmospheric levels of GHGs. The United Nations 
Intergovernmental Panel on Climate Change constructed several emission trajectories of 
greenhouse gases needed to stabilize global temperatures and climate change impacts. It 
concluded that a stabilization of greenhouse gases at 400 to 450 ppm carbon dioxide-equivalent 
(CO2eq) concentration is required to keep global mean warming below two degrees Celsius, 
which has been identified as necessary to avoid dangerous impacts from climate change.57 

The potential health effects from global climate change may arise from temperature increases, 
climate-sensitive diseases, extreme events, air quality impacts, and sea level rise. There may be 
direct temperature effects through increases in average temperature leading to more extreme heat 
waves and less extreme cold spells. Those living in warmer climates are likely to experience 
more stress and heat-related problems (e.g., heat rash and heat stroke). In addition, climate 
sensitive diseases may increase, such as those spread by mosquitoes and other insects. Those 
diseases include malaria, dengue fever, yellow fever, and encephalitis. Extreme events such as 
flooding, hurricanes, and wildfires can displace people and agriculture, which would have 
negative consequences. Drought in some areas may increase, which would decrease water and 
food availability. Global warming may also contribute to air quality problems from increased 
frequency of smog and particulate air pollution.58 Effects of climate change include rising sea 
levels and changes in snowpack.59 The extent of climate change impacts at specific locations 
remains unclear.  

 
57 Intergovernmental Panel on Climate Change (IPCC). 2014. Fifth Assessment Report: Climate Change 2014. New York: 

Cambridge University Press, https://issuu.com/unipcc/docs/syr_ar5_final_full_wcover, accessed on June 10, 2022. 
58 Center for Disease Control. 2016. Climate Change Decreases the Quality of the Air We Breathe. 

https://www.cdc.gov/climateandhealth/pubs/AIR-QUALITY-Final_508.pdf, accessed on June 10, 2022. 
59 Office of Environmental Health Hazards Assessment, 2018. Indicators of Climate Change in California. 

https://oehha.ca.gov/media/downloads/climate-change/report/2018caindicatorsreportmay2018.pdf, accessed on June 10, 2022. 

https://issuu.com/unipcc/docs/syr_ar5_final_full_wcover
https://www.cdc.gov/climateandhealth/pubs/AIR-QUALITY-Final_508.pdf
https://oehha.ca.gov/media/downloads/climate-change/report/2018caindicatorsreportmay2018.pdf


 Chapter 3 – Existing Setting 
Final Program Environmental Impact Report Subchapter 3.2 – Air Quality and Greenhouse Gas Emissions 
 

2022 AQMP 3.2-53 November 2022 

Federal, state, and local agencies are working towards more precisely quantifying impacts in 
various regions. As an example, the California Department of Water Resources is expected to 
formalize a list of foreseeable water quality issues associated with various degrees of climate 
change. Once state government agencies make these lists available, they could be used to more 
precisely determine to what extent a project creates global climate change impacts. 

3.2.2.1.1 Statewide Inventory 

GHG emissions in the state have been inventoried by CARB. As shown in Figure 3.2-8, CO2 
accounts for 83 percent of the total 418.2 million metric tons (MT) of CO2eq emissions in the 
state in 2019. Figure 3.2-9 illustrates that transportation (primarily on-road travel) is the single 
largest source of CO2 emissions in the state. Upstream transportation emissions from the refinery 
and oil and gas sectors are categorized as CO2 emissions from industrial sources and constitute 
about 50 percent of the industrial source emissions. When these emissions sources are attributed 
to the transportation sector, the emissions from the transportation sector amount to 
approximately half of statewide GHG emissions. In addition to transportation, electricity 
production, and industrial and residential sources also are important contributors to CO2 
emissions. Figures 3.2-8 and 3.2-9 show state GHG emission contributions by GHG and sector 
based on the 2019 Greenhouse Gas Emission Inventory. The emissions presented in Figure 3.2-9 
are depicted by Scoping Plan sector, which includes separate categories for high-global warming 
potential (GWP) and recycling/waste emissions that are otherwise typically included within other 
economic sectors.  

 

FIGURE 3.2-8 
2019 Statewide GHG Emission Contributions by GHG60 

 
 

60  CARB, 2022. Draft 2022 Scoping Plan Update, Figure 1-7, page 33, https://ww2.arb.ca.gov/sites/default/files/2022-05/2022-
draft-sp.pdf, accessed on June 10, 2022. 

https://ww2.arb.ca.gov/sites/default/files/2022-05/2022-draft-sp.pdf
https://ww2.arb.ca.gov/sites/default/files/2022-05/2022-draft-sp.pdf
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FIGURE 3.2-9 

2019 Statewide GHG Emission Contributions by Scoping Plan Sector61 

The GHG emission inventory encompasses emission sources within the state’s border, as well as 
imported electricity consumed in the state. Statewide GHG emissions calculations use many data 
sources, including data from other state and federal agencies. However, the primary source of 
data comes from reports submitted to CARB through the CARB Regulation for the Mandatory 
Reporting of GHG Emissions, which requires facilities and entities with more than 10,000 metric 
tons of CO2eq to report emissions directly to CARB. Reported emissions greater than 25,000 
metric tons are required to be verified by a CARB-accredited third-part verification body. 

3.2.2.2  Regulatory Setting 
3.2.2.2.1 Federal 
Greenhouse Gas Endangerment Findings: On December 7, 2009, the U.S. EPA Administrator 
signed two distinct findings regarding greenhouse gases pursuant to the federal Clean Air Act 
(CAA) Section 202(a). The Endangerment Finding stated that CO2, CH4, N2O, HFCs, PFCs, and 
SF6 taken in combination endanger both the public health and the public welfare of current and 
future generations. The Cause or Contribute Finding stated that the combined emissions from 
motor vehicles and motor vehicle engines contribute to the greenhouse gas air pollution that 
endangers public health and welfare. These findings were a prerequisite for implementing GHG 
standards for vehicles. The U.S. EPA and the National Highway Traffic Safety Administration 
(NHTSA) finalized emission standards for light-duty vehicles in May 2010 and for heavy-duty 
vehicles in August of 2011. Subsequently, the U.S. EPA rolled back the light duty GHG 

 
61  CARB, 2022. Draft 2022 Scoping Plan Update, Figure 1-8, page 34, https://ww2.arb.ca.gov/sites/default/files/2022-05/2022-

draft-sp.pdf, accessed on June 10, 2022. 

https://ww2.arb.ca.gov/sites/default/files/2022-05/2022-draft-sp.pdf
https://ww2.arb.ca.gov/sites/default/files/2022-05/2022-draft-sp.pdf
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standards, a decision which is currently under litigation. In August 2021, the U.S. EPA proposed 
replacement GHG standards for light-duty vehicles and announced plans to reduce GHG 
emissions from heavy-duty trucks through a series of major rulemakings over the next three 
years with the first to be finalized in 2022.62 On March 7, 2022, the U.S. EPA proposed the first 
step in the U.S. EPA’s “Clean Trucks Plan” that would revise existing GHG standards for model 
year 2027 and beyond trucks in subsectors where electrification is advancing at a more rapid 
pace. The sectors include school buses, transit buses, commercial delivery trucks, and short-haul 
tractors. 

Renewable Fuel Standard: The Renewable Fuel Standard (RFS) program was established 
under the Energy Policy Act (EPAct) of 2005 and required 7.5 billion gallons of renewable fuel 
to be blended into gasoline by 2012. Under the Energy Independence and Security Act (EISA) of 
2007, the RFS program was expanded to include diesel, required that the volume of renewable 
fuel blended into transportation fuel be increased from nine billion gallons in 2008 to 36 billion 
gallons by 2022, established new categories of renewable fuel, and required U.S. EPA to apply 
lifecycle GHG performance threshold standards so that each category of renewable fuel emits 
fewer greenhouse gases than the petroleum fuel it replaces. In a separate measure, the U.S. EPA 
will be setting new GHG emission standards for heavy-duty vehicles as soon as model year 
2030, which will more comprehensively address the long-term trend towards zero emission 
vehicles across the heavy-duty sector.63 

GHG Tailoring Rule: On May 13, 2010, U.S. EPA finalized the GHG Tailoring Rule to phase 
in the applicability of the Prevention of Significant Deterioration (PSD) and Title V operating 
permit programs for GHGs. The GHG Tailoring Rule was tailored to include the largest GHG 
emitters, while excluding smaller sources (restaurants, commercial facilities and small farms). 
The first phase (from January 2, 2011 to June 30, 2011) addressed the largest sources that 
contributed 65 percent of the stationary GHG sources. Title V GHG requirements were triggered 
only when affected facility owners/operators were applying, renewing or revising their permits 
for non-GHG pollutants. PSD GHG requirements were applicable only if sources were 
undergoing permitting actions for other non-GHG pollutants and the permitted action would 
increase GHG emission by 75,000 metric tons of CO2 equivalent emissions (CO2eq) per year or 
more. The Tailoring Rule originally included a second phase for sources that were not otherwise 
major sources but had the potential to emit 100,000 metric tons of CO2eq per year. In 2014, the 
U.S. Supreme Court held that U.S. EPA was limited to phase 1.  

GHG Reporting Program: U.S. EPA issued the Mandatory Reporting of Greenhouse Gases 
Rule (40 CFR Part 98) under the 2008 Consolidated Appropriations Act. The Mandatory 
Reporting of Greenhouse Gases Rule requires reporting of GHG data from large sources and 
suppliers under the Greenhouse Gas Reporting Program. Suppliers of certain products that would 
result in GHG emissions if released, combusted or oxidized; direct emitting source categories; 
and facilities that inject CO2 underground for geologic sequestration or any purpose other than 

 
62 U.S. EPA, 2021. EPA to Overhaul Pollution Standards for Passenger Vehicles and Heavy-Duty Trucks, Paving Way for Zero-

Emission Future, News Release, August 5, 2021. https://www.epa.gov/newsreleases/epa-overhaul-pollution-standards-
passenger-vehicles-and-heavy-duty-trucks-paving-way, accessed on June 10, 2022. 

63 U.S. EPA, 2022. EPA Proposes Stronger Standards for Heavy-Duty Vehicles to Promote Clean Air, Protect Communities, and 
Support Transition to Zero-Emissions Future, News Release, March 7, 2022. https://www.epa.gov/newsreleases/epa-proposes-
stronger-standards-heavy-duty-vehicles-promote-clean-air-protect, accessed on June 10, 2022. 

https://www.epa.gov/newsreleases/epa-overhaul-pollution-standards-passenger-vehicles-and-heavy-duty-trucks-paving-way
https://www.epa.gov/newsreleases/epa-overhaul-pollution-standards-passenger-vehicles-and-heavy-duty-trucks-paving-way
https://www.epa.gov/newsreleases/epa-proposes-stronger-standards-heavy-duty-vehicles-promote-clean-air-protect
https://www.epa.gov/newsreleases/epa-proposes-stronger-standards-heavy-duty-vehicles-promote-clean-air-protect
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geologic sequestration are included. Facilities that emit 25,000 metric tons or more per year of 
GHGs as CO2eq are required to submit annual reports to U.S. EPA. 

Ozone-Depleting Substances: Under the CAA Title VI, the U.S. EPA is assigned responsibility 
for implementing programs that protect the stratospheric ozone layer. 40 CFR Part 82 contains 
U.S. EPA’s regulations specific to protecting the ozone layer. These U.S. EPA regulations phase 
out the production and import of ozone-depleting substances (ODSs) consistent with the 
Montreal Protocol.64 ODSs are typically used as refrigerants or as foam-blowing agents. ODS 
are regulated as Class I or Class II controlled substances. Class I substances have a higher ozone-
depleting potential and have been completely phased out in the United States, except for 
exemptions allowed under the Montreal Protocol. Class II substances are HCFCs, which are 
transitional substitutes for many Class I substances and are being phased out. 

3.2.2.2.2 State 
Statewide GHG Reduction Targets 
Executive Order S-3-05: In June 2005, Governor Schwarzenegger signed Executive Order S-3-
05, which established emission reduction targets. The goals would reduce GHG emissions to 
2000 levels by 2010, then to 1990 levels by 2020, and to 80 percent below 1990 levels by 2050. 

Assembly Bill (AB) 32 – Global Warming Solutions Act: On September 27, 2006, AB 32, the 
California Global Warming Solutions Act of 2006, was signed by Governor Schwarzenegger. 
AB 32 expanded on Executive Order S-3-05. The California legislature stated that “global 
warming poses a serious threat to the economic well-being, public health, natural resources, and 
the environment of California.” AB 32 represented the first enforceable statewide program in the 
U.S. to cap all GHG emissions from major industries that includes penalties for non-compliance. 
While acknowledging that national and international actions will be necessary to fully address 
the issue of global warming, AB 32 laid out a program to inventory and reduce GHG emissions 
in California and from power generation facilities located outside the state that serve California 
residents and businesses. 

Consistent with the requirement to develop an emission reduction plan, CARB prepared a 
Scoping Plan indicating how GHG emission reductions will be achieved through regulations, 
market mechanisms, and other actions. The 2008 Scoping Plan called for reducing GHG 
emissions to 1990 levels by 2020. This means cutting approximately 30 percent from business-
as-usual (BAU) emission levels projected for 2020, or about 15 percent from 2005 to 2008 
levels.65 

Senate Bill (SB) 32 and AB 197: In September 2016, Governor Brown signed Senate Bill 32 
and Assembly Bill 197, making the Executive Order goal of reducing GHG emissions to 40 
percent below 1990 levels by 2030 into a statewide, mandated legislative target. AB 197 
established a joint legislative committee on climate change policies and requires the CARB to 
prioritize direct emissions reductions rather than the market-based cap-and-trade program for 

 
64 The Montreal Protocol on Substances that Deplete the Ozone Layer (Montreal Protocol) is an international treaty designed to 

phase out halogenated hydrocarbons such as chlorofluorocarbons (CFCs) and hydrochlorofluorocarbons (HCFCs), which are 
considered ODSs. The Montreal Protocol was first signed on September 16, 1987 and has been revised seven times. The U.S. 
ratified the original Montreal Protocol and each of its revisions. 

65 California Air Resources Board. 2008, December. Climate Change Scoping Plan, A Framework for Change. 
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large stationary, mobile, and other sources. CARB prepared a 2017 Climate Change Scoping 
Plan Update, which outlines potential regulations and programs, including strategies consistent 
with AB 197 requirements, to achieve the 2030 target. The 2017 Scoping Plan establishes a new 
emissions limit of 260 million MTCO2eq for the year 2030, which corresponds to a 40 percent 
decrease in 1990 levels by 2030.66  

California’s climate strategy will require contributions from all sectors of the economy, 
including enhanced focus on zero emission and near-zero emission (ZE/NZE) vehicle 
technologies; continued investment in renewables such as solar roofs, wind, and other types of 
distributed generation; greater use of low carbon fuels; integrated land conservation and 
development strategies; coordinated efforts to reduce emissions of short-lived climate pollutants 
(methane, black carbon, and fluorinated gases); and an increased focus on integrated land use 
planning to support livable, transit-connected communities and conserve agricultural and other 
lands. Requirements for GHG reductions at stationary sources complement local air pollution 
control efforts by the local air districts to tighten criteria air pollutants and TACs emissions 
limits on a broad spectrum of industrial sources. Major elements of the 2017 Scoping Plan 
framework include:  

• Implementing and/or increasing the stringency of the standards for the various strategies 
covered under the Mobile Source Strategy, which include increasing ZE buses and trucks. 

• Low Carbon Fuel Standard (LCFS), with an increased stringency (18 percent by 2030).  

• Implementation of SB 350, which expands the Renewables Portfolio Standard (RPS) to 50 
percent RPS and doubles energy efficiency savings by 2030.  

• California Sustainable Freight Action Plan, which improves freight system efficiency and 
utilizes near-zero emission technology and deployment of ZE trucks.  

• Implementing the proposed Short-Lived Climate Pollutant Strategy, which focuses on 
reducing methane and hydrofluorocarbon emissions by 40 percent and anthropogenic black 
carbon emissions by 50 percent by year 2030. 

• Post-2020 Cap-and-Trade Program that includes declining caps. 

• Continued implementation of SB 375. 

• Development of a Natural and Working Lands Action Plan to secure California’s land base 
as a net carbon sink.67 

In addition to the statewide strategies listed above, the 2017 Climate Change Scoping Plan also 
identified local governments as essential partners in achieving the state’s long-term GHG 
reduction goals and recommended local actions to reduce GHG emissions—for example, 
statewide targets of no more than six MTCO2eq or less per capita by 2030 and two MTCO2eq or 
less per capita by 2050. CARB recommends that local governments evaluate and adopt robust 
and quantitative locally appropriate goals that align with the statewide per capita targets and 
sustainable development objectives and develop plans to achieve the local goals. The statewide 
per capita goals were developed by applying the percent reductions necessary to reach the 2030 

 
66 CARB, 2017, Californiaˈs 2017 Climate Change Scoping Plan: The Strategy for Achieving Californiaˈs 2030 Greenhouse Gas 

Target, https://www.arb.ca.gov/cc/scopingplan/2030sp_pp_final.pdf, accessed on June 10, 2022. 
67 CARB, 2017. California’s 2017 Climate Change Scoping Plan: The Strategy for Achieving California’s 2030 Greenhouse Gas 

Target, https://www.arb.ca.gov/cc/scopingplan/2030sp_pp_final.pdf, accessed on June 10, 2022. 

https://www.arb.ca.gov/cc/scopingplan/2030sp_pp_final.pdf
https://www.arb.ca.gov/cc/scopingplan/2030sp_pp_final.pdf
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and 2050 climate goals (i.e., 40 percent and 80 percent, respectively) to the state’s 1990 
emissions limit established under AB 32. For CEQA projects, CARB states that lead agencies 
have discretion to develop evidenced-based numeric thresholds (mass emissions, per capita, or 
per service population) consistent with the Scoping Plan and the state’s long-term GHG goals. 
To the degree a project relies on GHG mitigation measures, CARB recommends that lead 
agencies prioritize on-site design features that reduce emissions, especially from VMT, and 
direct investments in GHG reductions within the project’s region that contribute potential air 
quality, health, and economic co-benefits. Where further project design or regional investments 
are infeasible or not proven to be effective, CARB recommends mitigating potential GHG 
impacts through purchasing and retiring carbon credits.68 
The Scoping Plan scenario is set against what is called the business-as-usual (BAU) yardstick—
that is, what would the GHG emissions look like if the state did nothing at all beyond the 
existing policies that are required and already in place to achieve the 2020 limit. It includes the 
existing renewables requirements, advanced clean cars, the LCFS, and the SB 375 program for 
more vibrant communities, among others. However, it does not include a range of new policies 
or measures that have been developed or put into statute over the past two years. The known 
commitments are expected to result in emissions that are 60 million MTCO2eq above the target 
in 2030. If the estimated GHG reductions from the known commitments are not realized due to 
delays in implementation or technology deployment, the post-2020 Cap-and-Trade Program 
would deliver the additional GHG reductions in the sectors it covers to ensure the 2030 target is 
achieved. 

On May 10, 2022, CARB released the Draft 2022 Scoping Plan Update for public review and 
assessed progress toward the statutory 2030 target, while laying out a path to achieving carbon 
neutrality no later than 2045. As mentioned in the Executive Summary, the major elements of the 
Draft 2022 Scoping Plan Update include: 1) “the aggressive reduction of fossil fuels wherever 
they are currently used in California, building on and accelerating carbon reduction programs 
that have been in place here for a decade and a half”; and 2) “re-envisioning of our forests, 
shrublands/chaparral, croplands, wetlands, and other lands (referred to as Natural and Working 
Lands) to ensure that they play as robust a role as possible in incorporating and storing more 
carbon in the trees, plants, soil, and wetlands that cover 90 percent of the state’s 105 million 
acres.” Specifically, the Draft 2022 Scoping Plan: 

• Identifies a path to keep California on track to meet its SB 32 GHG reduction target of at 
least 40 percent below 1990 emissions by 2030. 

• Identifies a technologically feasible, cost-effective path to achieve carbon neutrality by 2045 
or earlier. 

• Focuses on strategies for reducing California’s dependency on petroleum to provide 
consumers with clean energy options that address climate change, improve air quality, and 
support economic growth and clean sector jobs. 

• Integrates equity and protecting California’s most impacted communities as a driving 
principle throughout the document. 

 
68 CARB, 2017. California’s 2017 Climate Change Scoping Plan: The Strategy for Achieving California’s 2030 Greenhouse Gas 

Target, https://www.arb.ca.gov/cc/scopingplan/2030sp_pp_final.pdf, accessed on June 10, 2022. 

https://www.arb.ca.gov/cc/scopingplan/2030sp_pp_final.pdf
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• Incorporates the contribution of natural and working lands to the state’s GHG emissions, as 
well as its role in achieving carbon neutrality. 

• Relies on the most up to date science, including the need to deploy all viable tools to address 
the existential threat that climate change presents, including carbon capture and sequestration 
as well a direct air capture. 

• Evaluates multiple options for achieving our GHG and carbon neutrality targets, as well as 
the public health benefits and economic impacts associated with each.69  

Mobile Sources 
AB 1493 Vehicular Emissions: Prior to the U.S. EPA and NHTSA joint rulemaking in 2012, 
Governor Schwarzenegger signed Assembly Bill AB 1493 (2002). AB 1493 requires that CARB 
develop and adopt, by January 1, 2005, regulations that achieve “the maximum feasible 
reduction of greenhouse gases emitted by passenger vehicles and light-duty trucks and other 
vehicles determined by CARB to be vehicles whose primary use is noncommercial personal 
transportation in the state.”70 CARB originally approved regulations to reduce GHGs from 
passenger vehicles in September 2004, with the regulations to take effect in 2009 (see 
amendments to CCR Title 13 Sections 1900 and 1961, and the adoption of CCR Title 13 Section 
1961.1 (13 CCR 1961.1)). California’s first request to the U.S. EPA to implement GHG 
standards for passenger vehicles was made in December 2005 and subsequently denied by the 
U.S. EPA in March 2008. The U.S. EPA then granted California the authority to implement 
GHG emission reduction standards for new passenger cars, pickup trucks, and sport utility 
vehicles on June 30, 2009. On April 1, 2010, CARB filed amended regulations for passenger 
vehicles as part of California’s commitment toward the national program to reduce new 
passenger vehicle GHGs from 2012 through 2016. In 2012, CARB approved the Low-Emission 
Vehicle (LEV) III regulations which include increasingly stringent emission standards for both 
criteria pollutants and greenhouse gases for new passenger vehicles of manufacture years 2017 
through 2025.71 

Low Carbon Fuel Standard (LCFS): In the 2008 Scoping Plan, CARB identified the LCFS as 
one of the nine discrete early action GHG reduction measures. The LCFS is designed to decrease 
the carbon intensity of California’s transportation fuel pool and provide an increasing range of 
low-carbon and renewable alternatives, which reduce petroleum dependency and achieve air 
quality benefits. CARB approved the LCFS regulation in 2009 and began implementation on 
January 1, 2011 and has been amended several times since adoption. In 2018, CARB approved 
amendments to the regulation, which included strengthening and smoothing the carbon intensity 
benchmarks through 2030 in-line with California’s 2030 GHG emission reduction target enacted 
through SB 32, adding new crediting opportunities to promote zero emission vehicle adoption, 
alternative jet fuel, carbon capture and sequestration, and advanced technologies to achieve deep 
decarbonization in the transportation sector. The LCFS is designed to encourage the use of 
cleaner low-carbon transportation fuels in California, encourage the production of those fuels, 
and therefore, reduce GHG emissions and decrease petroleum dependence in the transportation 

 
69  CARB 2022, Draft 2022 Scoping Plan Update, May 10, 2022, Executive Summary, 

https://ww2.arb.ca.gov/sites/default/files/2022-05/2022-draft-sp.pdf, accessed on August 5, 2022. 
70  California Legislative Information, AB-1493 Vehicular Emissions: Greenhouse Gases, 

https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=200120020AB1493, accessed on June 10, 2022. 
71  CARB, Low-Emission Vehicle Greenhouse Gas Program, https://ww2.arb.ca.gov/our-work/programs/advanced-clean-cars-

program/lev-program/low-emission-vehicle-greenhouse-gas, accessed on June 10, 2022. 

https://ww2.arb.ca.gov/sites/default/files/2022-05/2022-draft-sp.pdf
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=200120020AB1493
https://ww2.arb.ca.gov/our-work/programs/advanced-clean-cars-program/lev-program/low-emission-vehicle-greenhouse-gas
https://ww2.arb.ca.gov/our-work/programs/advanced-clean-cars-program/lev-program/low-emission-vehicle-greenhouse-gas
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sector. The LCFS standards are expressed in terms of the “carbon intensity” of gasoline and 
diesel fuel and their respective substitutes. The program is based on the principle that each fuel 
has lifecycle greenhouse gas emissions that include CO2, CH4, N2O, and other GHG 
contributors. This lifecycle assessment examines the GHG emissions associated with the 
production, transportation, and use of a given fuel. The lifecycle assessment includes direct 
emissions associated with producing, transporting, and using the fuels, as well as significant 
indirect effects on GHG emissions, such as changes in land use for some biofuels. The carbon 
intensity scores assessed for each fuel are compared to a declining carbon intensity benchmark 
for each year. Low carbon fuels below the benchmark generate credits, while fuels above the 
carbon intensity benchmark generate deficits. Providers of transportation fuels must demonstrate 
that the mix of fuels they supply for use in California meets the LCFS carbon intensity standards, 
or benchmarks, for each annual compliance period. A deficit generator meets its compliance 
obligation by ensuring that the amount of credits it earns or otherwise acquires from another 
party is equal to, or greater than, the deficits it has incurred. 

EO S-1-07: Governor Schwarzenegger signed Executive Order S-1-07 in 2007 which 
established the transportation sector as the main source of GHG emissions in California. 
Executive Order S-1-07 proclaims that the transportation sector accounts for over 40 percent of 
statewide GHG emissions. Executive Order S-1-07 also establishes a goal to reduce the carbon 
intensity of transportation fuels sold in California by a minimum of 10 percent by 2020. 
Executive Order S-1-07 established the LCFS and directed the Secretary for Environmental 
Protection to coordinate the actions of the CEC, CARB, the University of California, and other 
agencies to develop and propose protocols for measuring the life-cycle carbon intensity of 
transportation fuels. The analysis supporting development of the protocols was included in the 
State Alternative Fuels Plan adopted by CEC on December 24, 2007 and was submitted to 
CARB for consideration as an early action item under AB 32. CARB adopted the LCFS on April 
23, 2009. 

EO B-16-2012: Executive Order B-16-2012 establishes long-term targets of reaching 1.5 million 
zero emission vehicles on California’s roadways by 2025 and sets zero emission vehicle 
purchasing requirements for state government fleets. Executive Order B-16-2012 also sets a 
target for 2050 to achieve a reduction of GHG emissions from the transportation sector equaling 
80 percent less than 1990 levels. In February 2013, an interagency working group developed the 
“Zero-Emission Vehicle Action Plan,” which identified specific strategies and actions that state 
agencies needed to take to meet the milestones of this Executive Order. The Zero-Emission 
Vehicle Action Plan states: “Zero-Emission Vehicles are crucial to achieving the state’s 2050 
greenhouse gas goal of 80 percent emission reductions below 1990 levels, as well as meeting federal 
air quality standards. Achieving 1.5 million Zero-Emission Vehicles by 2025 is essential to advance 
the market and put the state on a path to meet these requirements.” The 2013 ZEV Action Plan was 
later updated in 2016 and 2018 to reflect the significant progress in ZEV market and reaffirm 
California’s commitment to ZEVs. 
EO N-79-20: On September 23, 2020, Governor Newsom signed Executive Order N-79-20 
which included the following goals: 1) 100 percent of in-state sales of new passenger cars and 
trucks transition to zero emission vehicles by 2035; 2) 100 percent of drayage trucks transition to 
zero emission vehicles by 2035; 3) 100 percent of medium- and heavy-duty vehicles transition to 
zero emission vehicles by 2045 for all operations in California, where feasible; and 4) 100 
percent of off-road vehicles and equipment to transition to zero emission vehicles and equipment 
by 2035, where feasible. 
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SB 44: The California Legislature passed SB 44, acknowledging the ongoing need to evaluate 
opportunities for mobile source emissions reductions and requires CARB to update the 2016 
Mobile Source Strategy by January 1, 2021, and every five years thereafter. Specifically, SB 44 
requires CARB to update the 2016 Mobile Source Strategy to include a comprehensive strategy 
for the deployment of medium- and heavy-duty vehicles for meeting air quality standards and 
reducing GHG emissions. It also directs CARB to set reasonable and achievable goals for 
reducing emissions by 2030 and 2050 from medium- and heavy-duty vehicles that are consistent 
with the California’s overall goals and maximizes the reduction of criteria air pollutants. 

SB 375: SB 375, signed into law in September 2008, aligns regional transportation planning 
efforts, regional GHG reduction targets, and land use and housing allocation. As part of the 
alignment, SB 375 requires Metropolitan Planning Organizations (MPOs) to adopt a Sustainable 
Communities Strategy (SCS) or Alternative Planning Strategy (APS) which prescribes land use 
allocation in that MPOˈs Regional Transportation Plan (RTP). CARB, in consultation with 
MPOs, is required to provide each affected region with reduction targets for GHGs emitted by 
passenger cars and light trucks in the region for the years 2020 and 2035. These reduction targets 
will be updated every eight years but can be updated every four years if advancements in 
emissions technologies affect the reduction strategies to achieve the targets. CARB is also 
charged with reviewing each MPOˈs SCS or APS for consistency with its assigned GHG 
emission reduction targets. If MPOs do not meet the GHG reduction targets, transportation 
projects located in the MPO boundaries would not be eligible for funding programmed after 
January 1, 2012. 

CARB appointed the Regional Targets Advisory Committee (RTAC), as required under SB 375, 
on January 23, 2009. The RTACˈs charge was to advise CARB on the factors to be considered 
and methodologies to be used for establishing regional targets. The RTAC provided its 
recommendation to CARB on September 29, 2009. CARB was required to adopt final targets by 
September 30, 2010.72 

CARB is required to update the targets for the MPOs every eight years. CARB adopted revised 
SB 375 targets for the MPOs in March 2018.73,74 The updated targets became effective on 
October 1, 2018. The targets consider the need to further reduce VMT, as identified in the 2017 
Scoping Plan Update (for SB 32), while balancing the need for additional and more flexible 
revenue sources to incentivize positive planning and action toward sustainable communities. 
Like the 2010 targets, the updated SB 375 targets are in units of percent per capita reduction in 
GHG emissions from automobiles and light trucks relative to 2005; this excludes reductions 
anticipated from implementation of state technology and fuels strategies, and any potential future 
state strategies, such as statewide road user pricing. The targets also call for greater per-capita 
GHG emission reductions from SB 375 than what were previously in place, which for 2035 
translate into targets that either match or exceed the emission reduction levels in the MPOsˈ 
currently adopted SCS to achieve the SB 375 targets. For the next round of SCS updates, 

 
72 California Air Resources Board 2010, August. Staff Report Proposed Regional Greenhouse Gas Emission Reduction Targets 

for Automobiles and Light Trucks Pursuant to Senate Bill 375. 
73 California Air Resources Board, 2018, SB 375 Regional Greenhouse Gas Emissions Reduction Targets 

https://ww2.arb.ca.gov/sites/default/files/2020-06/SB375_Final_Targets_2018.pdf, accessed on June 10, 2022. 
74 California Air Resources Board, 2018, Updated Final Staff Report: Proposed Update to the SB 375 Greenhouse Gas Emissions 

Reduction Targets, https://ww2.arb.ca.gov/sites/default/files/2020-06/SB375_Updated_Final_Target_Staff_Report_2018.pdf, 
accessed on June 10, 2022.  

https://ww2.arb.ca.gov/sites/default/files/2020-06/SB375_Final_Targets_2018.pdf
https://ww2.arb.ca.gov/sites/default/files/2020-06/SB375_Updated_Final_Target_Staff_Report_2018.pdf
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CARBˈs updated targets for the SCAG region are an eight percent per capita GHG reduction in 
2020 from 2005 levels (unchanged from the 2010 target) and a 19 percent per capita GHG 
reduction in 2035 from 2005 levels (compared to the 2010 target of 13 percent).75 CARB 
adopted the updated targets and methodology on March 22, 2018. All SCSs adopted after 
October 1, 2018, are subject to these revised targets. 

SCAGˈs Regional Transportation Plan / Sustainable Communities Strategy: SB 375 
requires each MPO to prepare a sustainable communities strategy in its regional transportation 
plan. SCAG released the draft 2020-2045 RTP/SCS (Connect SoCal) on November 7, 2019. On 
September 3, 2020, SCAGˈs Regional Council unanimously voted to approve and fully adopt the 
Connect SoCal Plan.76 In general, the SCS outlines a development pattern for the region that, 
when integrated with the transportation network and other transportation measures and policies, 
would reduce vehicle miles traveled from automobiles and light duty trucks and thereby reduce 
GHG emissions from these sources.  
Connect SoCal focuses on the continued efforts of the previous RTP/SCSs to integrate 
transportation and land uses strategies in development of the SCAG region through horizon year 
2045. Connect SoCal forecasts that the SCAG region will meet its GHG per capita reduction 
targets of eight percent by 2020 and 19 percent by 2035. Additionally, Connect SoCal also 
forecasts that implementation of the plan will reduce VMT per capita in year 2045 by 4.1 percent 
compared to baseline conditions for that year. Connect SoCal includes a “Core Vision” that 
centers on maintaining and better managing the transportation network for moving people and 
goods while expanding mobility choices by locating housing, jobs, and transit closer together, 
and increasing investments in transit and complete streets. SCAG is in the process of updating 
the RTP/SCS and is currently preparing the 2024-2050 RTP/SCS (Connect SoCal 2024) for the 
region, which will expand on the policies, strategies and projects established in Connect SoCal 
2020. The updated plan is anticipated to be adopted in April 2024. 
Adaptation 
EO S-13-08: Governor Schwarzenegger signed Executive Order S-13-08 on November 14, 2008 
which directed California to develop methods for adapting to climate change through preparation 
of a statewide plan. Executive Order S-13-08 directed OPR, in cooperation with the Resources 
Agency, to provide land use planning guidance related to sea level rise and other climate change 
impacts by May 30, 2009. Executive Order S-13-08 also directed the Resources Agency to 
develop a state Climate Adaptation Strategy by June 30, 2009 and to convene an independent 
panel to complete the first California Sea Level Rise Assessment Report. The assessment report 
was required to be completed by December 1, 2010 and required to meet the following four 
criteria: 

1. Project the relative sea level rise specific to California by considering issues such as coastal 
erosion rates, tidal impacts, El Niño and La Niña events, storm surge, and land subsidence 
rates; 

2. Identify the range of uncertainty in selected sea level rise projections; 

 
75 California Air Resources Board. 2018, February. Proposed Update to the SB 375 Greenhouse Gas Emission Reduction 

Targets. https://www.arb.ca.gov/cc/sb375/sb375_target_update_final_staff_report_feb2018.pdf, accessed on June 10, 2022. 
76 Southern California Association of Governments (SCAG). 2020, September. Adopted Final Connect SoCal. 

https://scag.ca.gov/read-plan-adopted-final-plan, accessed on June 10, 2022. 

https://www.arb.ca.gov/cc/sb375/sb375_target_update_final_staff_report_feb2018.pdf
https://scag.ca.gov/read-plan-adopted-final-plan
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3. Synthesize existing information on projected sea level rise impacts to state infrastructure 
(e.g., roads, public facilities, beaches), natural areas, and coastal and marine ecosystems; 
and 

4. Discuss future research needs relating to sea level rise in California. 

Energy 
SB 1078, SB 107 and EO S-14-08: SB 1078 (Chapter 516, Statutes of 2002) requires retail 
sellers of electricity, including investor-owned utilities and community choice aggregators, to 
provide at least 20 percent of their supply from renewable sources by 2017. SB 107 (Chapter 
464, Statutes of 2006) changed the target date from 2017 to 2010. In November 2008, Governor 
Schwarzenegger signed Executive Order S-14-08, which expands the state’s Renewable 
Portfolio Standard from 20 percent by 2010 to 33 percent renewable power by 2020. 

SB X1-2: SB X1-2 was signed by Governor Brown in April 2011. SB X1-2 created a new 
Renewables Portfolio Standard (RPS), which pre-empted CARB’s 33 percent Renewable 
Electricity Standard. The new RPS applies to all electricity retailers in the state including 
publicly owned utilities (POUs), investor-owned utilities, electricity service providers, and 
community choice aggregators. These entities must adopt the new RPS goals of 20 percent of 
retails sales from renewables by the end of 2013, 25 percent by the end of 2016, and the 33 
percent requirement by the end of 2020. 

SB 1368: SB 1368 is the companion bill of AB 32 and was signed by Governor Schwarzenegger 
in September 2006. SB 1368 required the CPUC to establish a GHG emission performance 
standard for baseload generation from investor-owned utilities (IOUs) by February 1, 2007. The 
California Energy Commission (CEC) was also required to establish a similar standard for local 
publicly owned utilities by June 30, 2007. These standards cannot exceed the greenhouse gas 
emission rate from a baseload combined-cycle natural gas fired power plant. The legislation 
further required that all electricity provided to California, including imported electricity, must be 
generated from power plants that meet the standards set by the Public Utilities Commission 
(PUC) and CEC. 

SB 350: Senate Bill 350 (de León) was signed into law September 2015 and establishes tiered 
increases to the RPS with 40 percent by 2024, 45 percent by 2027, and 50 percent by 2030. SB 
350 also set a new goal to double the energy-efficiency savings in electricity and natural gas 
through energy efficiency and conservation measures.  

SB 100: On September 10, 2018, Governor Brown signed SB 100. Under SB 100, the RPS for 
public-owned facilities and retail sellers consist of 44 percent renewable energy by 2024, 52 
percent by 2027, and 60 percent by 2030. Additionally, SB 100 also established a new RPS 
requirement of 50 percent by 2026. Furthermore, the bill establishes an overall state policy that 
eligible renewable energy resources and zero-carbon resources supply 100 percent of all retail 
sales of electricity to California end-use customers and 100 percent of electricity procured to 
serve all state agencies by December 31, 2045. Under the bill, the state cannot increase carbon 
emissions elsewhere in the western grid or allow resource shuffling to achieve the 100 percent 
carbon-free electricity target. 

EO B-55-18: Executive Order B-55-18, signed September 10, 2018, sets a goal “to achieve 
carbon neutrality as soon as possible, and no later than 2045, and achieve and maintain net 
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negative emissions thereafter.” Executive Order B-55-18 directed CARB to work with relevant 
state agencies to ensure future Scoping Plans identify and recommend measures to achieve the 
carbon neutrality goal. The goal of carbon neutrality by 2045 is in addition to other statewide 
goals, meaning not only should emissions be reduced to 80 percent below 1990 levels by 2050, 
but that, by no later than 2045, the remaining emissions be offset by equivalent net removals of 
CO2eq from the atmosphere, including through sequestration in forests, soils, and other natural 
landscapes. 

AB 2127: This bill was approved in 2018 and requires the California Energy Commission 
(CEC), working with CARB and the California Public Utilities Commission (CPUC), to prepare 
and biennially update a statewide assessment of the electric vehicle charging infrastructure 
needed to support the levels of electric vehicle adoption required for the state to meet its goals of 
putting at least five million zero emission vehicles on California roads by 2030 and of reducing 
emissions of greenhouse gases to 40 percent below 1990 levels by 2030. The bill requires the 
CEC to regularly seek data and input from stakeholders relating to electric vehicle charging 
infrastructure.77 

California Building Code – Building Energy Efficiency Standards: Energy conservation 
standards for new residential and non-residential buildings were adopted by the California 
Energy Resources Conservation and Development Commission (now the CEC) in June 1977 
(Title 24, Part 6, of the California Code of Regulations [CCR]). Title 24 requires the design of 
building shells and building components to conserve energy. The CEC updates building energy 
efficiency standards in Title 24 (Parts 6 and 11) every three years to allow for consideration and 
possible incorporation of new energy efficiency technologies and methods. The 2019 Building 
Energy Efficiency Standards were adopted on May 9, 2018 and went into effect on January 1, 
2020. The 2019 standards move toward cutting energy use in new homes by more than 50 
percent and require installation of solar photovoltaic systems for single-family homes and 
multifamily buildings of three stories and less. The 2019 standards focus on four key areas: 1) 
smart residential photovoltaic systems; 2) updated thermal envelope standards (preventing heat 
transfer from the interior to exterior and vice versa); 3) residential and nonresidential ventilation 
requirements; 4) and nonresidential lighting requirements.78  

In addition, the CEC adopted the 2022 Building Energy Efficiency Standards on August 11, 
2021 but they do not go into effect until January 1, 2023. The 2022 Energy Code encourages 
efficient electric heat pumps, establishes electric-ready requirements for new homes, expands 
solar photovoltaic and battery storage standards, strengthens ventilation standards, and more. 
Buildings whose permit applications are submitted on or after January 1, 2023, must comply 
with the 2022 Energy Code. 

California Building Code – CALGreen: On July 17, 2008, the California Building Standards 
Commission adopted the nation’s first green building standards. The California Green Building 
Standards Code (24 CCR Part 11, known as “CALGreen”) was adopted as part of the California 
Building Standards Code. CALGreen established planning and design standards for sustainable 

 
77 California Legislative Information, September 14, 2018, AB-2127 Electric Vehicle Charging Infrastructure: Assessment, 

https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201720180AB2127, accessed on June 10, 2022.  
78 California Energy Commission (CEC). 2018. News Release: Energy Commission Adopts Standards Requiring Solar Systems 

for New Homes, First in Nation. https://www.energy.ca.gov/news/2018-05/energy-commission-adopts-standards-requiring-
solar-systems-new-homes-first, accessed on June 10, 2022. 

https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201720180AB2127
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site development, energy efficiency (in excess of the California Energy Code requirements), 
water conservation, material conservation, and internal air contaminants.79 The mandatory 
provisions of the California Green Building Code Standards became effective January 1, 2011 
and were last updated in 2019. The 2019 CALGreen standards became effective January 1, 2020. 
Section 5.408 of CALGreen also requires that at least 65 percent of the nonhazardous 
construction and demolition waste from nonresidential construction operations be recycled 
and/or salvaged for reuse. 
 
Short-Lived Climate Pollutants 
SB 1383: On September 19, 2016, the Governor signed SB 1383 to supplement the GHG 
reduction strategies in the Scoping Plan to consider short-lived climate pollutants, including 
black carbon and methane. Black carbon is the light-absorbing component of fine particulate 
matter produced during incomplete combustion of fuels. SB 1383 required CARB, no later than 
January 1, 2018, to approve and begin implementing a comprehensive strategy to reduce 
emissions of short-lived climate pollutants to achieve a reduction in methane by 40 percent, 
hydrofluorocarbon gases by 40 percent, and anthropogenic black carbon by 50 percent below 
2013 levels by 2030, as specified. On March 14, 2017, CARB adopted the “Final Proposed 
Short-Lived Climate Pollutant Reduction Strategy,” which identifies the state’s approach to 
reducing anthropogenic and biogenic sources of short-lived climate pollutants. Anthropogenic 
sources of black carbon include on- and off-road transportation, residential wood burning, fuel 
combustion (charbroiling), and industrial processes. According to CARB, ambient levels of 
black carbon in California are 90 percent lower than in the early 1960s despite the tripling of 
diesel fuel use. In-use on-road rules are expected to reduce black carbon emissions from on-road 
sources by 80 percent between 2000 and 2020.  
 
Ozone Depleting Substances (ODSs) 
Refrigerant Management Program: As part of implementing AB 32, CARB also adopted a 
Refrigerant Management Program in 2009. The Refrigerant Management Program is designed to 
reduce GHG emissions from stationary sources through refrigerant leak detection and 
monitoring, leak repair, system retirement and retrofitting, reporting and recordkeeping, and 
proper refrigerant cylinder use, sale, and disposal.  

HFC Emission Reduction Measures for Mobile Air Conditioning – Regulation for Small 
Containers of Automotive Refrigerant: The Regulation for Small Containers of Automotive 
Refrigerant applies to the sale, use, and disposal of small containers of automotive refrigerant 
with a GWP greater than 150. Emission reductions are achieved through implementation of four 
requirements: 1) use of a self-sealing valve on the container; 2) improved labeling instructions; 
3) a deposit and recycling program for small containers; and 4) an education program that 
emphasizes best practices for vehicle recharging. This regulation went into effect on January 1, 
2010 with a one-year sell-through period for containers manufactured before January 1, 2010. 
The target recycle rate is initially set at 90 percent and rose to 95 percent beginning January 1, 
2012. 

 
79 The green building standards became mandatory in the 2010 edition of the code. 



 Chapter 3 – Existing Setting 
Final Program Environmental Impact Report Subchapter 3.2 – Air Quality and Greenhouse Gas Emissions 
 

2022 AQMP 3.2-66 November 2022 

 
3.2.2.2.3 South Coast AQMD 
The South Coast AQMD adopted a "Policy on Global Warming and Stratospheric Ozone 
Depletion" on April 6, 1990. The policy commits the South Coast AQMD to consider global 
impacts in rulemaking and in drafting revisions to the AQMP. In March 1992, the South Coast 
AQMD Governing Board reaffirmed this policy and adopted amendments to the policy to 
include support of the adoption of a California GHG emission reduction goal. 

Basin GHG Policy and Inventory: The South Coast AQMD has established a policy, adopted 
by the South Coast AQMD Governing Board at its September 5, 2008 meeting, to actively seek 
opportunities to reduce emissions of criteria, toxic, and climate change pollutants. The policy 
includes the intent to assist businesses and local governments implementing climate change 
measures, decrease the agency’s carbon footprint, and provide climate change information to the 
public. 
Policy on Global Warming and Stratospheric Ozone Depletion: The South Coast AQMD 
adopted a “Policy on Global Warming and Stratospheric Ozone Depletion” on April 6, 1990. The 
policy targeted a transition away from CFCs as an industrial refrigerant and propellant in aerosol 
cans. In March 1992, the South Coast AQMD Governing Board reaffirmed this policy and 
adopted amendments to the policy to include the following directives for ODSs: 

• Phase out the use and corresponding emissions of CFCs, methyl chloroform (1,1,1-
trichloroethane or TCA), carbon tetrachloride, and halons by December 1995. 

• Phase out the large quantity use and corresponding emissions of HCFCs by the year 2000. 

• Develop recycling regulations for HCFCs. 

• Develop an emissions inventory and control strategy for methyl bromide. 
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3.3 ENERGY  

The goal of the 2022 AQMP is to address the federal 2015 eight-hour ozone standard, to satisfy 
the planning requirements of the federal CAA by identifying ways to reduce emissions from 
existing emission sources and promoting the use of the cleanest available new emission sources 
and technologies. Several of the proposed control measures focus on maximizing the 
implementation of existing zero emission and low NOx technologies, recognizing that new zero 
emissions and ultra-low NOx technologies may still need to be invented or made commercially 
available in order to achieve the necessary reductions to attain the 70 ppb ozone standard.  
 
In particular, the 2022 AQMP is comprised of an assortment of control measures that are 
designed to accelerate the replacement of high-emitting mobile sources with low NOx and zero 
emission mobile sources; encourage the use of lower-emitting alternative fuels; affect stationary 
sources at existing and new commercial/industrial facilities and residential developments; 
develop incentives to remove/replace higher emitting equipment; establish greater control of 
industrial stationary sources; control indirect sources of emissions; improve energy efficiency; 
improve detection and procedures; and establish educational and outreach programs. 
 
While the proposed control measures are intended to improve overall air quality in the region, 
direct or indirect energy impacts associated with their implementation may occur such as 
increasing energy demand in the region by encouraging the use of more electricity, natural gas, 
and cleaner, alternative fuels such as hydrogen. 
 
The Initial Study for the 2022 AQMP control measures identified the following as potentially 
contributing to significant adverse energy impacts: 1) increase in regional energy demand, even 
after implementing energy efficiency and energy conservation measures, which may result in the 
need for new or substantially altered power or natural gas utility systems, create significant 
effects on peak and base period demands for electricity and other forms of energy; 2) increase 
the use of natural gas and alternative fuels; and 3) consume energy (e.g., gasoline, diesel, and 
electricity) during construction activities.  
 
This subchapter describes the existing setting related to energy production and demand within 
California and South Coast AQMD’s jurisdiction.  
 
3.3.1 ENERGY REGULATIONS 
 
3.3.1.1  Federal Regulations 
 
Federal and state agencies regulate energy use and consumption through various means and 
programs. On the federal level, the United States Department of Transportation (U.S. DOT), 
United States Department of Energy (U.S. DOE), and United States Environmental Protection 
Agency (U.S. EPA) are three agencies with substantial influence over energy policies and 
programs. Generally, federal agencies influence transportation energy consumption through: 1) 
establishing and enforcing fuel economy standards for automobiles and light trucks; 2) funding 
energy-related research and development projects; and 3) funding transportation infrastructure 
projects. 
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Energy Policy and Conservation Act, and CAFE Standards: The Energy Policy and 
Conservation Act (EPCA) of 1975 established nationwide fuel economy standards in order to 
conserve oil. Pursuant to this Act, the National Highway Traffic and Safety Administration, part 
of the U.S. DOT, is responsible for revising existing fuel economy standards and establishing 
new vehicle fuel economy standards. The Corporate Average Fuel Economy (CAFE) program 
was established to determine vehicle manufacturer compliance with the government’s fuel 
economy standards. Compliance with CAFE standards is determined based on each 
manufacturer’s average fuel economy for the portion of their vehicles produced for sale in the 
United States. The U.S. EPA calculates a CAFE value for each manufacturer based on city and 
highway fuel economy test results and vehicle sales. The CAFE values are a weighted average of 
the U.S. EPA’s city and highway fuel economy test results. Based on information generated 
under the CAFE program, the U.S. DOT is authorized to assess penalties for noncompliance. 
CAFE standards have been established for each model year for passenger cars and light trucks 
which include fuel economy standards in terms of minimum miles per gallon of gasoline. 
 
Energy Policy Act of 1992 (EPACT92): EPACT92 aims to reduce United States dependence 
on petroleum and improve air quality by addressing all aspects of energy supply and demand, 
including alternative fuels, renewable energy, and energy efficiency. EPACT92 established 
regulations requiring certain federal, state, and alternative fuel provider fleets to build an 
inventory of alternative fuel vehicles. “Alternative fuels” were defined as: methanol, ethanol, and 
other alcohols; blends of 85 percent or more of alcohol with gasoline (E85); natural gas and 
liquid fuels domestically produced from natural gas; propane; hydrogen; electricity; biodiesel 
(B100); coal-derived liquid fuels; fuels, other than alcohol, derived from biological materials; 
and P-Series fuels, which were added to the definition in 1999. EPACT92 was amended several 
times in the Energy Conservation and Reauthorization Act of 1998 and via the Energy Policy 
Act in 2005, which emphasized alternative fuel use and infrastructure development. 
 
Energy Policy Act of 2005: The Energy Policy Act of 2005 addresses energy efficiency; 
renewable energy requirements; oil, natural gas, and coal; alternative-fuel use; tribal energy, 
nuclear security; vehicles and vehicle fuels, hydropower and geothermal energy, and climate 
change technology. The Act provides revised annual energy reduction goals (two percent per 
year beginning in 2006), revised renewable energy purchase goals, federal procurement of 
Energy Star or Federal Energy Management Program-designated products, federal green 
building standards, and fuel cell vehicle and hydrogen energy system research and 
demonstration. 
 
Clean Air Act: The federal Clean Air Act (CAA) Section 211(o), as amended by the Energy 
Policy Act of 2005, requires the Administrator of the U.S. EPA to annually determine a 
renewable fuel standard (RFS), which is applicable to refiners, importers, and certain blenders of 
gasoline, and publish the standard in the Federal Register by November 30 of each year. On the 
basis of this standard, each obligated party determines that the volume of renewable fuel it must 
ensure is consumed as motor vehicle fuel. This standard is calculated as a percentage, by 
dividing the amount of renewable fuel that the CAA requires to be blended into gasoline for a 
given year by the amount of gasoline expected to be used during that year, including certain 
adjustments specified by the CAA. 
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Energy Independence and Security Act of 2007 (EISA): The EISA of 2007 was signed into 
law on December 19, 2007. The objectives of the Act are to move the United States toward 
greater energy independence and security, increase the production of clean renewable fuels, 
protect consumers, increase the efficiency of products, buildings, and vehicles, promote 
greenhouse gas research, improve the energy efficiency of the Federal government, and improve 
vehicle fuel economy. 
 
The renewable fuel standard in EISA requires transportation fuel sold in the United States to 
contain a minimum 36 billion gallons of ethanol per year by 2022, with corn-based ethanol 
limited to 15 billion gallons. The CAFE standard for light duty vehicles is 35 miles per gallon by 
2020. EISA also specifies that vehicle attribute-based standards are to be developed separately 
for cars and light trucks. EISA creates a CAFE credit and transfer program among manufacturers 
and across a manufacturer’s fleet. It allowed an extension through 2019 of the CAFE credits 
specified under the Alternative Motor Fuels Act. It established: 1) appliance energy efficiency 
standards for boilers, dehumidifiers, dishwashers, clothes washers, external power supplies, 
commercial walk-in coolers and freezers; 2) energy efficiency standards for federal buildings; 3) 
lighting energy efficiency standards for general service incandescent lighting in 2012; and 4) 
standards for industrial electric motor efficiency. 
 
Other Federal Energy Acts: The American Recovery and Reinvestment Act of 2009 
appropriated nearly $800 billion towards the creation of jobs, economic growth, tax relief, 
improvements in education and healthcare, infrastructure modernization, and investments in 
energy independence and renewable energy technologies. The Tax Relief, Unemployment 
Insurance Reauthorization, and Job Creation Act of 2010, the American Taxpayer Relief Act of 
2012, the Tax Increase Prevention Act of 2014, the Consolidated Appropriations Act of 2016, 
the Further Consolidated Appropriations Act of 2020, and the Consolidated Appropriations Act 
of 2021 extended and reinstated a number of alternative fuel tax credits. 
 
Moving Ahead for Progress in the 21st Century (MAP-21): MAP-21 replaces the Safe, 
Accountable, Flexible, Efficient Transportation Equity Act: A Legacy for Users (SAFETEA-LU) 
as the nation’s surface transportation program and extended the provisions for fiscal year (FY) 
2012 with new provisions for FY 2013. MAP-21 funds surface transportation programs, and is 
intended to create a streamlined, performance-based, and multimodal program to address 
challenges facing the United States transportation system. These challenges include improving 
safety, maintaining infrastructure condition, reducing traffic congestion, improving efficiency of 
the system and freight movement, protecting the environment, and reducing delays in project 
delivery. MAP-21 addresses economic growth, accessibility, social equity, energy security, and 
public health by setting transparent performance benchmarks. 
 
National Program for Medium- and Heavy-Duty Engines and Vehicles: The U.S. EPA 
adopted a national program for medium- and heavy-duty engines and vehicles on August 9, 2011 
which established the first fuel efficiency requirements for medium- and heavy-duty vehicles 
beginning with the model year 2014. In addition, the U.S. DOT’s National Highway Traffic 
Safety Administration finalized standards for medium- and heavy-duty vehicles that would 

https://afdc.energy.gov/laws/key_legislation#recovery
https://afdc.energy.gov/laws/key_legislation#taxrelief
https://afdc.energy.gov/laws/key_legislation#taxrelief
https://afdc.energy.gov/laws/key_legislation#taxrelief2012
https://afdc.energy.gov/laws/key_legislation#taxrelief2012
https://afdc.energy.gov/laws/key_legislation#tipa2014
https://afdc.energy.gov/laws/key_legislation#conap2016
https://afdc.energy.gov/laws/key_legislation#conap2020
https://afdc.energy.gov/laws/key_legislation#conap2021
https://afdc.energy.gov/laws/key_legislation#conap2021
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improve fuel efficiency and cut carbon pollution to reduce the impacts of climate change, while 
bolstering energy security and spurring manufacturing innovation. 

U.S. EPA’s Final Rule for Phase 2 Greenhouse Gas Emission Standards and Fuel Efficiency 
Standards for Medium- and Heavy-Duty Engines and Vehicles promotes cleaner, more fuel-
efficient trucks by encouraging the development and deployment of new and advanced cost-
effective technologies. The vehicle and engine performance standards would cover model years 
2018-2027 for certain trailers and model years 2021-2027 for semi-trucks, large pickup trucks, 
vans, and all types and sizes of buses and work trucks. The final standards are expected to reduce 
carbon dioxide emissions by approximately 1.1 billion metric tons, save vehicle owners fuel 
costs of about $170 billion, and reduce oil consumption by up to two billion barrels over the 
lifetime of the vehicles sold under the program. 

3.3.1.2  State Regulations 
 
On the state level, the California Public Utilities Commission (CPUC) and California Energy 
Commission (CEC) are two agencies with authority over different aspects of energy. The CPUC 
regulates privately-owned electric, natural gas, telecommunications, water, railroad, rail transit, 
and passenger transportation companies. The CEC collects and analyzes energy-related data; 
forecasts future energy needs; promotes energy efficient and conservation by setting appliance 
and building energy efficiency standards; supports energy research; develops renewable energy 
resources, promotes alternative and renewable transportation fuels and technologies; certifies 
thermal power plants 50 megawatts and larger; and plans for and directs state response to energy 
emergencies. Some of the more relevant federal and state transportation-energy-related laws and 
plans are discussed in the following subsections. 
 
California Building Energy Efficiency Standards (Title 24): As the primary energy policy and 
planning agency, the CEC adopts standards every three years to cost-effectively increase energy 
efficiency and lower the carbon footprint of buildings. California established statewide building 
energy efficiency standards following legislative action. The 2019 Building Efficiency Standards 
are currently in place and became effective on January 1, 2020 for construction of new 
residential and non-residential buildings, and improved upon the 2016 Energy Standards.  
 
The 2022 Energy Code was adopted in August 2021 and will become effective on January 1, 
2023 for new buildings, additions, and alterations, replacing the 2019 Standards. The 2022 
Energy Code focuses on four key areas in newly constructed homes and businesses: 1) 
encourages electric heat pump technology for space and water heating; 2) establishes electric 
requirements for single-family homes to position owners to use electric heating, cooking, and 
electric vehicle charging options; 3) expands solar photovoltaic system and battery storage 
standards to make clean energy available onsite; and 4) strengthens ventilation standards to 
improve indoor air quality.  
 
California Green (CALGreen) Building Standards Code: CALGreen is a statewide regulatory 
code for all residential, commercial, hospital, and school buildings and includes both mandatory 
and voluntary components that can be adopted by local jurisdictions. The code was first adopted 
in January 2010 and is updated every three years. CALGreen is intended to encourage more 
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sustainable and environmentally friendly building practices, require low emitting substances that 
do not cause harm to the environment, conserve natural resources, and promote the use of 
energy-efficient materials and equipment. The code covers sustainable aspects including site 
selection, stormwater control, water efficiency of fixtures and appliances, electric vehicle 
charging stations, VOC limits, moisture control, construction waste recycling, indoor air quality, 
and environmental comfort as part of the mandatory measures. CALGreen became mandatory on 
January 1, 2011, for new residential and commercial construction, and the 2019 Green Building 
Standards Code contain the most recent requirements.  
 
AB 1007 – Alternative Fuels Plan: The Alternative Fuels Plan, adopted in 2007 by the State 
Energy Resources Conservation and Development Commission and CARB as required under 
state law AB 1007 (Pavley 2005), recommended that the governor set targets on a gasoline 
gallon equivalent basis for use of ten different alternative motor fuels in the on-road and off-road 
sectors by nine percent by 2012, 11 percent by 2017, and 26 percent by 2022. The final 
Commission report was adopted on December 5, 2007.  
 
AB 2514 – Energy Storage Systems: AB 2514 (Skinner 2010) was amended by AB 2227 
(Bradford 2012) to encourage California to incorporate energy storage into the electricity grid. 
The law required the CPUC to adopt an energy storage system procurement target, if determined 
to be appropriate, to be achieved by each load-serving entity by December 31, 2015, and a 
second target to be achieved by December 31, 2020. The law required the governing board of a 
local publicly-owned electric utility to adopt an energy storage system procurement target, if 
determined to be appropriate, to be achieved by the utility by October 1, 2014. The law required 
each load-serving entity and local publicly-owned electric utility to report certain information to 
the CPUC, for a load-serving entity, or to the CEC, for a local publicly-owned electric utility.  
 
Executive Order B-16-2012: Executive Order B-16-2012 establishes long-term targets of 
reaching 1.5 million zero emission vehicles on California’s roadways by 2025 and sets zero 
emission vehicle purchasing requirements for State Government fleets. Executive Order B-16-
2012 also sets a target for 2050 of a reduction of GHG emissions from the transportation sector 
equaling 80 percent less than 1990 levels. The 2018 Zero Emission Vehicle Action Plan is the 
most recent plan that outlines the steps that need to be taken to realize these goals.  
 
AB 1493 – Vehicle Climate Change Standards: The Advanced Clean Cars Program under AB 
1493 (referred to as Pavley I), requires CARB to develop and adopt standards for vehicle 
manufacturers to reduce GHG emissions coming from passenger vehicles and light-duty trucks at 
a “maximum feasible and cost-effective reduction” by January 1, 2005. Pavley I took effect for 
model years starting in 2009 to 2016 and Pavley II, which is now referred to as “LEV (Low 
Emission Vehicle) III GHG” will cover 2017 to 2025. Fleet average emission standards would 
reach 22 percent reduction by 2012 and 30 percent by 2016. 
 
In January 2012, CARB adopted the Advanced Clean Cars program to extend AB 1493 through 
model years 2017 to 2025. This program will promote all types of clean fuel technologies such 
as plug-in hybrids, battery electric vehicles, compressed natural gas (CNG) vehicles, and 
hydrogen powered vehicles while reducing smog. 
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Renewables Portfolio Standard: California’s renewables portfolio standard (RPS) required 
retail sellers of electricity to increase their procurement of eligible renewable energy resources 
by at least one percent per year so that 20 percent of their retail sales are procured from eligible 
renewable energy resources by 2017. If a seller fell short in a given year, they were required to 
procure more renewables in succeeding years to make up the shortfall. Once a retail seller 
reached 20 percent, they need not increase their procurement in succeeding years. RPS was 
enacted via SB 1078 (Sher 2002), signed in September 2002. The CEC and the CPUC jointly 
implemented the standard. In 2006, RPS was modified by SB 107 (Simitan 2006), to require 
retail sellers of electricity to reach the 20 percent renewables goal by 2010. In 2011, RPS was 
further modified by SB 2 (Atkins 2017) to require retailers to reach 33 percent renewable energy 
by 2020.  
 
On September 10, 2018, Governor Brown signed SB 100. Under SB 100, the RPS for public-
owned facilities and retail sellers consist of 44 percent renewable energy by 2024, 52 percent by 
2027, and 60 percent by 2030. Additionally, SB 100 also established a new RPS requirement of 
50 percent by 2026. Furthermore, the SB 100 established an overall state policy that eligible 
renewable energy resources and zero-carbon resources supply 100 percent of all retail sales of 
electricity to California end-use customers and 100 percent of electricity procured to serve all 
state agencies by December 31, 2045. Under SB 100, the state cannot increase carbon emissions 
elsewhere in the western grid or allow resource shuffling to achieve the 100 percent carbon-free 
electricity target. 
 
AB 327 revised a number of regulations associated with the California Renewables Portfolio 
Standard Program and how it is implemented by the Public Utilities Commission. Such 
modifications included revisions to allow higher rates to be charged for electricity and allowing 
the Public Utilities Commission to procure additional quantities of eligible renewable energy 
resources to achieve the targets established by the program. Previous laws prohibited the 
commission from increasing rates and requiring the procurement of eligible renewable energy 
resources in excess of specified quantities. 
 
California SB 350: SB 350 (de León 2015) was approved on October 7, 2015. The 
promulgation of SB 350: 1) increased the standards of the California RPS program by requiring 
that the amount of electricity generated and sold to retail customers per year from eligible 
renewable energy resources be increased to 50 percent by December 31, 2030; 2) required the 
State Energy Resources Conservation and Development Commission to establish annual targets 
for statewide energy efficiency savings and demand reduction that will achieve a cumulative 
doubling of statewide energy efficiency savings in electricity and natural gas final end uses of 
retail customers by January 1, 2030; 3) provided for the evolution of the Independent System 
Operator (ISO) into a regional organization; and 4) required the state to reimburse local agencies 
and school districts for certain costs mandated by the state through procedures established by 
statutory provisions. An additional objective of SB 350 was to double the energy efficiency 
savings in electricity and natural gas final end uses of retail customers through energy efficiency 
and conservation. 
 
Executive Order B-18-12: Executive Order B-18-12 was signed on April 25, 2012, directing 
state agencies to reduce their grid-based energy purchases by at least 20 percent by 2018, as 
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compared to a 2003 baseline. Pursuant to Executive Order B-18-12, all new state buildings and 
major renovations beginning design after 2025 shall be constructed as Zero Net Energy facilities 
with an interim target for 50 percent of new facilities beginning design after 2020 to be Zero Net 
Energy. State agencies shall also take measures toward achieving Zero Net Energy for 50 percent 
of the square footage of existing state-owned building areas by 2025 and reduce water use by 20 
percent by 2020. Additionally, the following measures relevant to energy are required: 
 

• Any proposed new or major renovation of state buildings larger than 10,000 square feet 
shall use clean, on-site power generation, such as solar photovoltaic, solar thermal and 
wind power generation, and clean back-up power supplies, if economically feasible; 

 
• New or major renovated state buildings and build-to-suit leases larger than 10,000 square 

feet shall obtain Leadership in Energy and Environmental Design (LEED) “Silver” 
certification or higher, using the applicable version of LEED; 

 
• New and existing buildings shall incorporate building commissioning to facilitate 

improved and efficient building operation; and, 
 

• State agencies shall identify and pursue opportunities to provide electric vehicle charging 
stations, and accommodate future charging infrastructure demand, at employee parking 
facilities in new and existing buildings. 

 
3.3.1.3  Local Regulations 
 
Clean Cities Programs: The U.S. DOE Clean Cities Program promotes voluntary, locally based 
government/industry partnerships for the purpose of expanding the use of alternatives to gasoline 
and diesel fuel by accelerating the deployment of alternative fuel vehicles and building a local 
alternative fuel vehicle refueling infrastructure. The mission of the Clean Cities Program is to 
advance the nation’s energy security by supporting local decisions to adopt practices that 
contribute to the reduction of petroleum consumption. Clean Cities carries out this mission 
through a network of more than 75 volunteer coalitions, which develops public/private 
partnerships to promote alternative fuels and vehicles, fuel blends, fuel economy, hybrid 
vehicles, and idle reduction. 
 
Local Sustainability Programs: In addition to the above, a number of cities have development 
sustainability programs, some of which are aimed at reducing energy use. For example, the City 
of Los Angeles has developed a Sustainability Plan that requires that 55 percent of its energy 
requirements be renewable by 2025, 80 percent by 2036, and 100 percent by 2045.80  
 
3.3.2 ENERGY TRENDS AND SETTING 

In 2019, 72 percent of the electricity used within California came from in-state sources, while 28 
percent was imported into the state. In 2019, the electricity generated in-state totaled 200,475 
gigawatt hours (GWh) while imported electricity totaled 77,229 GWh, with 23,930 GWh (31 

 
80  City of Los Angeles, L.A.’s Green New Deal, Sustainability Plan 2019, https://plan.lamayor.org/. 

https://plan.lamayor.org/
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percent) coming from the Pacific Northwest, and 53,299 GWh (69 percent) coming from the 
Southwest (CEC, 2022a). For natural gas in 2019, 42 percent came from the Southwest, 38 
percent came from the Rocky Mountains, with the remainder from California sources. 
[California Gas and Electric Utilities, 2020]. 
 
3.3.2.1  Electricity 
 
Power plants in California provided approximately 72 percent of the total in-state electricity 
demand in 2019 of which 32.1 percent came from renewable sources such as biomass, 
geothermal, small hydro, solar, and wind. The Pacific Northwest provided another nine percent 
of the total electricity demand of which 44 percent came from renewable sources. The Southwest 
provided 19 percent of the total electricity demand, with 31 percent coming from renewable 
sources. In total, approximately 32 percent of the total in-state electricity demand for 2019 came 
from renewable sources. [CEC, 2022a]. 
 
Local electricity distribution service is provided to customers within South Coast AQMD’s 
jurisdiction by both Investor-Owned Utilities (IOUs) and Publicly-Owned Utilities (POUs). The 
two IOUs operating in the region are Southern California Edison (SCE) and San Diego Gas and 
Electric (SDG&E). SCE is the largest electricity utility within South Coast AQMD’s jurisdiction 
with a service area that covers 50,000 square miles and service to more than 15 million people. 
SCE provides service to all or nearly all of Orange and San Bernardino Counties, and most of 
Los Angeles and Riverside Counties. The SCE territory also includes areas outside of South 
Coast AQMD’s jurisdiction region including Ventura, Inyo, Tulare, and Mono County as well as 
portions of Kern, Fresno, and Tuolumne Counties. In addition, portions of San Bernardino and 
Riverside Counties are outside the jurisdiction of the South Coast AQMD. SDG&E provides 
local distribution service to the southern portion of Orange County.81  
 
Also in the region, the Southern California Public Power Authority (SCPPA) members consist of 
the municipal utilities of Anaheim, Azusa, Banning, Burbank, Cerritos, Colton, Glendale, Los 
Angeles, Pasadena, Riverside, and Vernon, and the Imperial Irrigation District. Together, these 
municipal utilities deliver electricity to over two million customers that spans an area of 7,000 
square miles and has a total population that exceeds five million. The Los Angeles Department 
of Water and Power (LADWP) is the largest of the publicly-owned electric utility within South 
Coast AQMD’s jurisdiction, serving a population of four million residents over a 473 square 
mile area.82 
 
Table 3.3-1 shows the amount of electricity delivered in 2020 to residential and non-residential 
entities in the four counties located within the South Coast AQMD’s jurisdiction (e.g., Los 
Angeles, Orange, Riverside and San Bernardino Counties). 
 
  

 
81  Southern California Edison, https://www.sce.com/about-us/who-we-are/leadership/our-service-territory 
82  Southern California Public Power Authority, Available at: http://www.scppa.org/page/About-Us 

https://www.sce.com/about-us/who-we-are/leadership/our-service-territory
http://www.scppa.org/page/About-Us
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TABLE 3.3-1 
2020 Electricity Use by County within South Coast AQMD’s Jurisdiction (GWh) 

Sector Los Angeles Orange Riverside San Bernardino Total 
Residential 22,913 7,765 8,843 6,103 45,624 
Non-Residential 42,737 11,968 8,015 9,866 72,586 
Total 65,650 19,733 16,858 15,969 118,210 
Source: CEC, 2022a 
Note: The data presented is for all of Riverside and San Bernardino Counties, not just those portions of the counties 
within South Coast AQMD jurisdiction.  
 
3.3.2.2  Natural Gas 

Gas supply to Southern California, which encompasses an area larger than South Coast AQMD’s 
jurisdiction, includes sources from California (onshore and offshore), the Southwestern United 
States, the Rocky Mountains, and Canada, with a number of interstate pipelines that currently 
transport natural gas. The Southwestern U.S. sources supply most of natural gas demand to 
South Coast AQMD’s jurisdiction (about 42 percent in 2019), followed by the Rocky Mountains 
(approximately 38 percent in 2019), with most of the remainder from California sources. There 
are numerous pipelines that transport natural gas into California from the out-of-state sources of 
natural gas. In addition to traditional sources of gas supply, multiple renewable gas 
interconnection projects in California are beginning to come online. [California Gas and Electric 
Utilities, 2020]. 
 
Southern California Gas Company (SoCalGas), a gas-only utility, is the primary distributor of 
natural gas service in South Coast AQMD’s jurisdiction, except for the southern portion of 
Orange County, and portions of San Bernardino County. SDG&E provides natural gas service to 
the southern portion of Orange County. In San Bernardino County, Southwest Gas Corporation 
provides natural gas service to Big Bear, Victorville, Barstow, and Needles though the latter 
three cities are outside of South Coast AQMD’s jurisdiction. LADWP utilizes natural gas for 
electricity generation in the City of Los Angeles (California Gas and Electric Utilities, 2020). In 
addition, the Long Beach Energy Resources Department provides natural gas service to 
approximately 500,000 residents and businesses in the cities of Long Beach and Signal Hill, in 
addition to portions of Los Alamitos, Bellflower, Compton, and other portions of Los Angeles 
County through over 1,800 miles of gas pipelines.83 
 
Table 3.3-2 provides the estimated use of natural gas in California by residential, commercial, 
and industrial sectors. In 2020, approximately 30 percent of the natural gas consumed in 
California was for electricity generation purposes and 22 percent was for residential uses.  
 
  

 
83  Long Beach Energy Resources Department, https://www.longbeach.gov/energyresources/. Accessed May 18, 2022, 

https://www.longbeach.gov/energyresources/
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TABLE 3.3-2 
California Natural Gas Demand 2020  

(Million Cubic Feet per Day - MMcf/day) 

Sector Utility Non-Utility Total 
Residential 1,139 -- 1,139 
Commercial 484 -- 484 
Natural Gas Vehicles 54 -- 54 
Industrial 998 -- 998 
Electricity Generation 1,166 318 1,484 
Enhanced Oil Recovery (EOR) Streaming 32 633 665 
Wholesale / International + Exchange 251 -- 251 
Company Use and Unaccounted-for 71 -- 71 
EOR Cogeneration / Industrial -- 60 60 
Total 4,195 1,011 5,206 
Source: 2020 California Gas Report - https://www.socalgas.com/regulatory/cgr 

 

Table 3.3-3 provides the estimated use of natural gas by counties. Located in the South Coast Air 
Basin, Los Angeles County is the largest consumer of natural gas in South Coast AQMD’s 
jurisdiction, accounting for approximately 65 percent of the natural gas used. Residential uses 
consume approximately 53 percent of natural gas, and non-residential uses (industrial, 
commercial, etc.) consume approximately 47 percent of natural gas use in South Coast AQMD’s 
jurisdiction. 

TABLE 3.3-3 
2020 Natural Gas Use by County within South Coast AQMD’s Jurisdiction 

(Millions of Therms) 

Sector Los Angeles Orange Riverside San Bernardino Total 
Residential 1,238 387.1 302 267.4 2,473.8 
Non-Residential 1,698.7 207.5 134.9 259.9 2,197.7 
Total 2,936.7 594.6 436.9 527.3 4,671.5 
Source: CEC Gas Consumption by County, Available at: https://ecdms.energy.ca.gov/gasbycounty.aspx; 
Accessed May 20, 2022. 
Note: The data presented is for all of Riverside and San Bernardino Counties, not just those portions of the 
counties within South Coast AQMD jurisdiction.  

SoCalGas estimates that total gas demand will decline at an annual rate of one percent from 2020 
to 2035. The decline in throughput demand is due to modest economic growth and CPUC-
mandated energy efficiency standards/programs and SB350 goals. Other factors that contribute 
to the downward trend are more stringent standards created by periodic revisions to the Title 24 
Building Codes and Standards, renewable electricity goals, a decline in core commercial and 
industrial demand, and conservation savings linked to advanced metering infrastructure. By 
comparison, the 2018 projected annual decline in gas demand was 0.74 percent over the forecast 
horizon of 2018 to 2035. [California Gas and Utilities Report, 2020].  

https://ecdms.energy.ca.gov/gasbycounty.aspx
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After closure of the San Onofre Nuclear Generating Station in 2012, California has one operating 
nuclear power plant, Diablo Canyon. Diablo Canyon in located near San Luis Obispo and can 
generate approximately 2,160 megawatts of electricity (SCAG 2020). The plant’s two units are 
operating pursuant to a long-term lease extension which allows continued operations through 
November 2024 for one of the units and August 2025 for the other. 

3.3.2.3  Renewable Energy 

Renewable energy includes geothermal plants, solar, small hydroelectric (under 30 MW), wind, 
and biomass. In 2020, California produced 63,655 GWh of renewable electricity, 46 percent of 
which was solar, 22 percent wind, 18 percent geothermal, 9 percent biomass, and five percent 
small hydroelectric. [CEC 2022a]. 

Geothermal Energy: California contains the largest amount of geothermal electricity generation 
capacity in the United States. Geothermal energy in California produced 11,345 GWh of 
electricity in 2020. There are a total of 40 operating geothermal power plants in California with 
an installed capacity of 2,712 MW. The largest concentration of geothermal plants is located 
north of San Francisco in the Geysers Geothermal Resource Area in Lake and Sonoma 
Counties.84  

Solar: Solar electricity production in California falls into two categories: solar thermal, using the 
concentrated heat of sunlight to heat a fluid to make steam to turn a traditional steam turbine to 
convert energy to mechanical energy to drive an electric generator making electricity; and solar 
photovoltaic (PV), the direct conversion of sunlight into electricity. Additionally, the heat from 
the sun is used in solar thermal systems for hot water in homes and businesses and in heating 
swimming pools. Most electricity from PV production is not counted into the total electricity 
production of the utility companies as the solar panels are mounted on individual homes or 
businesses. 

Solar thermal facilities are concentrated in the desert areas of the state in the Mojave area. In 
2020, solar PV and solar thermal power plants produced 29,450 GWh of energy or 15.43 percent 
of California’s in-state generation portfolio. In California, there are a total of 771 operating solar 
power plants, with an installed capacity of approximately about 14,060 megawatts.85 

Hydroelectricity: Hydro facilities in California fall into one of two categories. Facilities smaller 
than 30 MW capacity are generally considered an eligible renewable energy resource and are 
referred to as small hydro. These small hydro facilities must be certified for the net MWh to 
count according to renewable energy portfolio standards. All other hydro facilities are referred to 
as large hydro. In 2020, hydro-produced electricity used by California totaled nearly 21,414 
GWh, or 11.22 percent of California’s in-state generation portfolio. In 2020, a total of 274 
hydroelectric facilities were located in California, with an installed capacity of 14,042 megawatts 
(MW). The amount of hydroelectricity produced varies each year and is largely dependent on 

 
84  California Energy Commission. California Geothermal Energy Statistics and Data. Available online at: 

https://ww2.energy.ca.gov/almanac/renewables_data/geothermal/index_cms.php. Accessed May 18, 2022. 
85  California Energy Commission. California Solar Energy Statistics and Data. Available online at: 

https://ww2.energy.ca.gov/almanac/renewables_data/solar/index_cms.php. Access May 18, 2022. 

https://ww2.energy.ca.gov/almanac/renewables_data/solar/index_cms.php
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snowmelt runoff and rainfall. The annual average hydroelectricity generation in California from 
1983 through 2020 was 34,132.5 GWh. Hydro-produced electricity capacity in Los Angeles, 
Orange, Riverside, and San Bernardino Counties is approximately 2,500 MW, with about 80 
percent of it produced in Los Angeles County and 19 percent in San Bernardino County.86 

Wind Power: In 2020, wind energy generated within California totaled 13,708 GWh or 7.18 
percent of California’s in-state generation portfolio. Wind energy power plants generating in 
California during at least part of the year had a total capacity of 5,983 megawatts.87 The major 
wind farms in California, are located in the San Gorgonio, Altamont, and Tehachapi passes. The 
wind farms in the San Gorgonio pass, located in Riverside County, produce electricity to the grid 
within South Coast AQMD’s jurisdiction.  

Biomass Electricity: A biomass power plant is the general term for waste-to-energy power 
plants that burn organic material. They are comprised of four specific types defined by the fuel 
they burn: Biomass; digester gas (anaerobic digestion); landfill gas; and municipal solid waste. 
In 2020, biomass-produced electricity in California totaled 5,626 GWh. A total of 87 biomass 
power plants with an installed capacity of 1,259 MW are operating in California.88  

One such facility in Los Angeles County is the Southeast Resource Recovery Facility (SERRF) 
in Long Beach, California. The facility is operated under a joint powers agreement between the 
Los Angeles County Sanitation Districts and the City of Los Angeles. Solid waste is sent to the 
SERRF facility where it is processed (burned) through one of three boilers. The heat generated 
by burning the refuse converts water flowing through tubes in the boiler to steam. The steam is 
used to drive the turbine generator producing electricity. The SERRF facility has an extensive air 
pollution control system that includes a thermal DeNOx system, dry scrubber, and baghouses.89 

3.3.2.4  Transportation Fuels 

Petroleum-Based Fuels 
In 2015, 15.1 billion gallons of gasoline (non-diesel) were sold in California. In 2015, California 
reported a total of 29,830,797 registered on-road vehicles, including light-duty cars (54 percent), 
light-duty trucks (43 percent), and medium- and heavy-duty trucks (three percent).90 In 2018, 
approximately 4,456 thousand gallons of gasoline were sold daily. [California Gas and Utilities 
Report, 2020]. 
 
 
 

 
86  California Energy Commission. California Hydroelectric Statistics and Data. Available online at 

https://ww2.energy.ca.gov/almanac/renewables_data/hydro/index_cms.php, accessed May 13, 2022. 
87  California Energy Commission, Electricity from Wind energy Statistics and Data. Available at: 

https://ww2.energy.ca.gov/almanac/renewables_data/wind/index_cms.php. Accessed May 18, 2022. 
88  California Energy Commission. California Biomass and Waste-to-energy Statistics and Data. Available online at: 

https://ww2.energy.ca.gov/almanac/renewables_data/biomass/index_cms.php. Accessed July 27, 2022. 
89  Southeast Resource Recovery Facility (SERRF) Brochure. Available at: https://www.lacsd.org/services/solid-

waste/facilities/southeast-resource-recovery-facility-serrf/southeast-resource-recovery-facility-serrf-brochure. Accessed May 
20, 2022. 

90 California Energy Commission. Summary of California Vehicle and Transportation Energy. Available online at: 
https://www.energy.ca.gov/data-reports/energy-almanac/transportation-energy/summary-california-vehicle-and-transportation. 

https://ww2.energy.ca.gov/almanac/renewables_data/hydro/index_cms.php
https://ww2.energy.ca.gov/almanac/renewables_data/wind/index_cms.php
https://ww2.energy.ca.gov/almanac/renewables_data/biomass/index_cms.php.%20Accessed%20July%2027
https://www.lacsd.org/services/solid-waste/facilities/southeast-resource-recovery-facility-serrf/southeast-resource-recovery-facility-serrf-brochure
https://www.lacsd.org/services/solid-waste/facilities/southeast-resource-recovery-facility-serrf/southeast-resource-recovery-facility-serrf-brochure
https://www.energy.ca.gov/data-reports/energy-almanac/transportation-energy/summary-california-vehicle-and-transportation
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Alternative Clean Transportation Fuels 
Assembly Bill 118 (Núñez 2007) created the Clean Transportation Program which authorized 
CEC to develop and deploy alternative and renewable fuels and advanced transportation 
technologies to help attain the state’s climate change policies. Assembly Bill 8 (Perea 2013) 
reauthorizes the Clean Transportation Program to January 1, 2024. 
 
Biodiesel and Renewable Diesel Fuels 
Biodiesel and renewable diesel fuels are both replacements for diesel fuel. Biodiesel is produced 
by transesterification of vegetable oils and animal fats. Vegetable oils (mainly soybean oil) are 
the main feedstocks for U.S. biodiesel production. Other major U.S. biodiesel feedstocks include 
animal fats from meat processing plants and used/recycled cooking oil and yellow grease from 
restaurants. Rapeseed oil, sunflower oil, and palm oil are major feedstocks for biodiesel 
production in other countries. Biodiesel meets the American Society for Testing and Materials 
(ASTM) specification D6751 and is approved for blending with petroleum diesel/distillate.91 
Biodiesel is generally higher priced than diesel, especially for higher blends of biodiesel. Neat 
(100 percent) biodiesel is often transported via truck or rail for blending, which adds to the cost 
of biodiesel. 
 
Renewable diesel and other (non-fuel ethanol) biofuels and biointermediates can be produced 
from nearly any biomass feedstock, including those used for biodiesel production, through a 
variety of processes such as hydrotreating, gasification, pyrolysis, and other biochemical and 
thermochemical technologies. Renewable diesel is a biomass-based diesel fuel similar to 
biodiesel, but with important differences. Unlike biodiesel, renewable diesel is a hydrocarbon 
that is chemically equivalent to petroleum diesel and can be used as a drop-in biofuel that does 
not require blending with petroleum diesel for use. This also means that it could be used in diesel 
engines without any modifications to the engines and could be transported via existing pipelines. 
Renewable diesel production uses a hydrogenation process rather than the esterification process 
used to produce biodiesel. Because renewable diesel is a drop-in fuel, it meets ASTM D975 
specification for petroleum diesel and can be seamlessly blended, transported, and even co-
processed with petroleum diesel.92 There are a number of renewable fuel projects under 
development at existing refineries in California, including World Energy/Alt Air in Paramount, 
Marathon Martinez Refinery, and Phillips 66 Rodeo Refinery. 

Natural Gas 
Approximately one percent of the entire natural gas demand in California comes from the 
transportation sector, in one of two forms: compressed natural gas and liquefied natural gas. 
Liquified natural gas is used less frequently than compressed natural gas, but it may have 
applications as a fuel for larger trucks where driving range and fuel energy density are important. 
Due to the low temperature required for liquefied natural gas, pipeline transportation is not 
practical, and trucks are often used to transport the gas. Compressed natural gas is typically 
stored at 3,600 pounds per square inch. Natural gas costs are typically lower compared to 
gasoline on a gasoline gallon equivalent basis, and natural gas generally produces lower 

 
91  U.S. Energy Information Administration. Biofuels Explained, Biodiesel, Renewable Diesel, and other Biofuels. Available at: 

https://www.eia.gov/energyexplained/biofuels/biodiesel.php. Accessed May 18, 2022. 
92 Id. 

https://afdc.energy.gov/glossary.html#Transesterification
https://www.astm.org/Standards/D6751.htm
https://www.astm.org/Standards/D975.htm
https://www.eia.gov/energyexplained/biofuels/biodiesel.php
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greenhouse gas emissions. The biggest barrier to natural gas vehicle growth is the higher 
incremental cost of a natural gas vehicle compared to a conventional or flex-fuel vehicle. [CEC, 
2021]. 
 
Electric Charging 
California has the most public electric charging stations of any state; however, not all equipment 
and technologies associated with electric vehicles and electric vehicle support equipment have 
been standardized. California faces challenges and policy choices, including how best to support 
charging infrastructure development, where charging stations should be located, and how to 
support electric vehicle supply equipment expansion compared to vehicle deployment. [CEC, 
2021]. 
 
Hydrogen 
Hydrogen fuel cell electric vehicles are appealing because their tailpipe emissions are simply 
water vapor, and hydrogen can be produced from low-carbon energy resources. Fuel-cell electric 
vehicle refueling times are similar to conventional gasoline refueling times, and hydrogen fuel 
costs are comparable to gasoline on a per mile basis. Hydrogen challenges include the relatively 
expensive retail infrastructure cost ($2-3 million per station) and additional production and 
delivery components associated with the full supply chain, which can also be capital intensive. 
Although high-volume hydrogen pipelines exist for large volume users, hydrogen distribution for 
transportation use is typically done through truck delivery. Currently, most hydrogen is produced 
using a steam methane reforming process with natural gas as the energy feedstock, but future 
hydrogen production may be less carbon intensive using water electrolysis and renewable 
energy. [CEC, 2021].  
 
As presented in Table 3.3-4, there are over 3,600 alternative fuel stations in in the four counties 
located within the South Coast AQMD’s jurisdiction (e.g., Los Angeles, Orange, Riverside and 
San Bernardino Counties. Statewide data is also presented in Table 3.3-4 for context. 40 percent 
of California’s alternative fuel stations are in Los Angeles, Orange, Riverside and San 
Bernardino Counties.  
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TABLE 3.3-4 
Alternative Fueling Stations by County within South Coast AQMD’s Jurisdiction 

Alternative Fuel Type Number of Stations 
 Los Angeles County 

Biodiesel 1 
Compressed Natural Gas 87 

E85 (fuels containing 85% ethanol) 56 
Electric Charging 1,992 

Hydrogen 12 
Liquid Natural Gas 5 

Liquid Petroleum Gas 60 
Total Alternative Fuel Stations in Los 

Angeles County 2,213 
Orange County 

Biodiesel 0 
Compressed Natural Gas 26 

E85 35 
Electric Charging 651 

Hydrogen 7 
Liquid Natural Gas 0 

Liquid Petroleum Gas 20 
Total Alternative Fuel Stations in Orange 

County 739 
Riverside County 

Biodiesel 1 
Compressed Natural Gas 25 

E85 24 
Electric Charging 329 

Hydrogen 0 
Liquid Natural Gas 2 

Liquid Petroleum Gas 14 
Total Alternative Fuel Stations in 

Riverside County 395 
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TABLE 3.3-4 (concluded) 
Alternative Fueling Stations by County within South Coast AQMD’s Jurisdiction 

Alternative Fuel Type Number of Stations 
San Bernardino County 

Biodiesel 3 
Compressed Natural Gas 23 

E85 26 
Electric Charging 212 

Hydrogen 0 
Liquid Natural Gas 3 

Liquid Petroleum Gas 17 
Total Alternative Fuel Stations in San 

Bernardino County 284 
Stations in South Coast AQMD’s 

Jurisdiction  3,631 
State of California 

Biodiesel 31 
Compressed Natural Gas 323 

E85 275 
Electric Charging 7,995 

Hydrogen 52 
Liquid Natural Gas 41 

Liquid Petroleum Gas 262 
Stations in California  8,979 

Source: USDOE Alternative Fuels Data Center - ttps://afdc.energy.gov/data_download  
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3.4 HAZARDS AND HAZARDOUS MATERIALS 

The goal of the 2022 AQMP is to address the federal 2015 eight-hour ozone standard, to satisfy 
the planning requirements of the federal CAA by identifying ways to reduce emissions from 
existing emission sources and promoting the use of the cleanest available new emission sources 
and technologies. Several of the proposed control measures focus on maximizing the 
implementation of existing zero emission and low NOx technologies, recognizing that new zero 
emissions and ultra-low NOx technologies may still need to be invented or made commercially 
available in order to achieve the necessary reductions to attain the 70 ppb ozone standard.  
 
In particular, the 2022 AQMP is comprised of an assortment of control measures that are 
designed to accelerate the replacement of high-emitting mobile sources with low NOx and zero 
emission mobile sources; encourage the use of lower-emitting alternative fuels; affect stationary 
sources at existing and new commercial/industrial facilities and residential developments; 
develop incentives to remove/replace higher emitting equipment; establish greater control of 
industrial stationary sources; control indirect sources of emissions; improve energy efficiency; 
improve detection and procedures; and establish educational and outreach programs. 
 
While the proposed control measures are intended to improve overall air quality in the region, 
direct or indirect hazards and hazardous materials impacts associated with their implementation 
may occur. The Initial Study for the 2022 AQMP identified the use of reformulated fuels, 
potential exposure to toxic air contaminants, flammability of reformulated products, add-on 
control devices (e.g., SCRs and catalysts), and use of alternative fuels as potentially contributing 
to significant adverse hazards and hazardous materials impacts.  
 
Hazard concerns are related to the potential for fires, explosions, or the release of hazardous 
materials/substances in the event of an accident or upset conditions. The potential for hazards 
exists in the production, use, storage, and transportation of hazardous materials. Hazardous 
materials may be found at industrial production and processing facilities. Some facilities produce 
hazardous materials as their end product, while others use such materials as an input to their 
production process. Examples of hazardous materials used as consumer products include 
gasoline, solvents, and coatings/paints. Hazardous materials are stored at facilities that produce 
such materials and at facilities where hazardous materials are a part of the production process. 
Specifically, storage refers to the bulk handling of hazardous materials before and after they are 
transported to the general geographical area of use. Currently, hazardous materials are 
transported throughout the South Coast AQMD’s jurisdiction in large quantities via all modes of 
transportation including rail, highway, water, air, and pipeline.  
 
This subchapter describes the existing setting for hazards and hazardous materials in South Coast 
AQMD’s jurisdiction. 
 
3.4.1 HAZARDOUS MATERIALS REGULATIONS 

Incidents of harm to human health and the environment associated with hazardous materials have 
created a public awareness of the potential for adverse effects from accidents and/or use of these 
substances. As a result, the manufacture, use, storage, and transport of hazardous materials are 
subject to numerous laws and regulations at all levels of government. The most relevant existing 
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hazardous materials laws and regulations include hazardous materials management planning, 
hazardous materials transportation, hazardous materials worker safety requirements, hazardous 
waste handling requirements, and emergency response to hazardous materials and waste 
incidents. Potential risk of upset is a factor in the production, use, storage, and transportation of 
hazardous materials. Risk of upset concerns are related to the risks of explosions or the release of 
hazardous substances in the event of an accident or upset. The most relevant hazardous materials 
laws and regulations are summarized in the following subsection of this section.  

3.4.1.1  Definitions 

A number of properties may cause a substance to be hazardous, including toxicity, ignitability, 
corrosivity, and reactivity. The term "hazardous material" is defined in different ways for 
different regulatory programs. For the purposes of this document, the term hazardous material 
refers to and encompasses both hazardous materials and hazardous wastes. A hazardous material 
is defined as hazardous if it appears on a list of hazardous materials prepared by a federal, state, 
or local regulatory agency, or if it has characteristics defined as hazardous by such an agency. 
Hazardous material is defined in Health and Safety Code (HSC) Section 25501 as follows: 

Hazardous material means any material that because of its quantity, concentrations, or physical 
or chemical characteristics, poses a significant present or potential hazard to human health and 
safety or to the environment if released into the workplace or the environment. Hazardous 
materials include but are not limited to hazardous substances, hazardous waste, and any material 
which a handler or the administering agency has a reasonable basis for believing would be 
injurious to the health and safety of persons or harmful to the environment if released into the 
workplace or the environment. 

Examples of the types of materials and wastes considered hazardous are hazardous chemicals 
(e.g., toxic, ignitable, corrosive, and reactive materials), and some radioactive materials. The 
characteristics of toxicity, ignitability, corrosivity, and reactivity are defined in California Code 
of Regulations (CCR), Title 22 Section 66261.20 – 66261.24 and are summarized below: 

Toxic Substances: Toxic substances may cause short-term or long-lasting health effects, ranging 
from temporary effects to permanent disability, or even death. For example, such substances can 
cause disorientation, acute allergic reactions, asphyxiation, skin irritation, or other adverse health 
effects if human exposure exceeds certain levels. The levels depend on the substances involved 
and are chemical-specific. Carcinogens, substances that can cause cancer, are a special class of 
toxic substances. Examples of toxic substances include benzene which is a component of 
gasoline and a known carcinogen, and methylene chloride which is a common laboratory solvent 
and a potential carcinogen. 

Ignitable Substances: Ignitable substances are hazardous because of their ability to burn. 
Gasoline, hexane, and natural gas are examples of ignitable substances. 

Corrosive Materials: Corrosive materials can cause severe burns. Corrosives include strong 
acids and bases such as sulfuric acid (battery acid) or sodium hydroxide (lye), respectively. 
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Reactive Materials: Reactive materials may cause explosions or generate toxic gases. 
Explosives, pure sodium or potassium metals (which react violently with water), and cyanides 
are examples of reactive materials.  

3.4.1.2  Federal Regulations 

The USEPA is the primary federal agency charged with protecting human health and with 
safeguarding the natural environment over air, water, and land. The USEPA works to develop 
and enforce regulations that implement environmental laws enacted by Congress. The USEPA is 
responsible for researching and setting national standards for a variety of environmental 
programs, and delegates to states and Native American tribes the responsibility for issuing 
permits and for monitoring and enforcing compliance. Since 1970, Congress has enacted 
numerous environmental laws that pertain to hazardous materials for the USEPA to implement 
as well as for other agencies to implement at the federal, state, and local level, as described in the 
following subsections. 

Toxic Substances Control Act 
The Toxic Substances Control Act (TSCA) was enacted by Congress in 1976 (see 15 U.S.C. 
Section 2601 et seq.) and gave the USEPA the authority to protect the public from unreasonable 
risk of injury to health or the environment by regulating the manufacture, sale, and use of 
chemicals currently produced or imported into the United States. The TSCA, however, does not 
address wastes produced as byproducts of manufacturing. The types of chemicals regulated by 
the act fall into two categories: existing and new. New chemicals are defined as “any chemical 
substance which is not included in the chemical substance list compiled and published under 
[TSCA] section 8(b).” This list included all chemical substances manufactured or imported into 
the U.S. prior to December 1979. Existing chemicals include any chemical currently listed under 
section 8(b). The distinction between existing and new chemicals is necessary as the act 
regulates each category of chemicals in different ways. The USEPA repeatedly screens both new 
and existing chemicals and can require reporting or testing of those that may pose an 
environmental or human-health hazard. The USEPA can ban the manufacture and import of 
those chemicals that pose an unreasonable risk. 
 
Emergency Planning and Community Right-to-Know Act 
The Emergency Planning and Community Right-to-Know Act (EPCRA) is a federal law adopted 
by Congress in 1986 that is designed to help communities plan for emergencies involving 
hazardous substances. EPCRA establishes requirements for federal, state, and local governments, 
Indian tribes, and industry regarding emergency planning and "Community Right-to-Know" 
reporting on hazardous and toxic chemicals. The Community Right-to-Know provisions help 
increase the public's knowledge of and access to information on chemicals at individual 
facilities, their uses, and releases into the environment. States and communities, working with 
facilities, can use the information to improve chemical safety and protect public health and the 
environment. There are four major provisions of EPCRA: 
 

1. Emergency Planning (Sections 301 – 303) requires local governments to prepare 
chemical emergency response plans, and to review plans at least annually. These 
sections also require state governments to oversee and coordinate local planning efforts. 
Facilities that maintain Extremely Hazardous Substances (EHS) on-site (see 40 CFR Part 

http://www.epa.gov/oem/content/lawsregs/epcraover.htm
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355 for the list of EHS chemicals) in quantities greater than corresponding “Threshold 
Planning Quantities” must cooperate in the preparation of the emergency plan. 

2. Emergency Release Notification (Section 304) requires facilities to immediately report 
accidental releases of EHS chemicals and hazardous substances in quantities greater than 
corresponding Reportable Quantities (RQs) as defined under the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) to federal, state, 
and local officials. Information about accidental chemical releases must be made 
available to the public. 

3. Hazardous Chemical Storage Reporting (Sections 311 – 312) requires facilities that 
manufacture, process, or store designated hazardous chemicals to make Safety Data 
Sheets (SDSs) describing the properties and health effects of these chemicals available 
to state and local officials and local fire departments. These sections also require 
facilities to report to state and local officials and local fire departments, inventories of all 
on-site chemicals for which SDSs exist. Lastly, information about chemical inventories 
at facilities and SDSs must be available to the public. 

4. Toxic Chemical Release Inventory (Section 313) requires facilities to annually complete 
and submit a Toxic Chemical Release Inventory Form for each Toxic Release Inventory 
(TRI) chemical that is manufactured or otherwise used above the applicable threshold 
quantities. 

Implementation of EPCRA has been delegated to the State of California. The California Office 
of Emergency Services requires a Hazardous Materials Business Plan to be developed by any 
facility that manufactures, processes, or stores hazardous materials in quantities equal to or 
greater than 55 gallons, 500 pounds, or 200 cubic feet of gas or extremely hazardous substances 
above the threshold planning quantity. The Hazardous Materials Business Plan is required to be 
provided to State and local emergency response agencies and includes inventories of hazardous 
materials, an emergency plan, and an implementation training program for employees. 

Hazardous Materials Transportation Act 
The Hazardous Material Transportation Act (HMTA), adopted in 1975 (see 49 U.S.C. Sections 
5101 – 5127), provided the Secretary of Transportation the regulatory and enforcement authority 
to provide adequate protection against the risks to life and property inherent in the transportation 
of hazardous material in commerce. The United States Department of Transportation (U.S. DOT) 
oversees the movement of hazardous materials at the federal level (see 49 CFR Parts 171 – 180). 
The HMTA requires carriers to report accidental releases of hazardous materials to the U.S. DOT 
at the earliest practical moment. Other types of incidents that must be reported include deaths, 
injuries requiring hospitalization, and property damage exceeding $50,000. The hazardous 
material regulations also contain emergency response provisions which include incident 
reporting requirements. Reports of major incidents are directed to the National Response Center, 
which in turn is linked with CHEMTREC, a public service hotline established by the chemical 
manufacturing industry for emergency responders to obtain information and assistance for 
emergency incidents involving chemicals and hazardous materials. 
Hazardous materials regulations are implemented by the Research and Special Programs 
Administration (RSPA) branch of the U.S. DOT. The regulations cover the definition and 
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classification of hazardous materials, communication of hazards to workers and the public, 
packaging and labeling requirements, operational rules for shippers, and training. These 
regulations apply to interstate, intrastate, and foreign commerce by air, rail, ships, and motor 
vehicles, and apply to the transportation of hazardous waste. The Federal Aviation 
Administration Office of Hazardous Materials Safety is responsible for overseeing the safe 
handling of hazardous materials aboard aircraft. The Federal Railroad Administration oversees 
the transportation of hazardous materials by rail. The U.S. Coast Guard regulates the bulk 
transport of hazardous materials by sea. The Federal Highway Administration (FHWA) is 
responsible for highway routing of hazardous materials and issuing highway safety permits.  

Hazardous Substance and Waste Regulations 
Resource Conservation and Recovery Act: The Resource Conservation and Recovery Act 
(RCRA) was adopted in 1976 (see 40 CFR Parts 238 – 282) and authorizes the USEPA to 
control the generation, transportation, treatment, storage, and disposal of hazardous waste. The 
RCRA regulation specifies requirements for generators, including waste minimization methods, 
as well as for transporters and for treatment, storage, and disposal facilities. The RCRA 
regulation also includes restrictions on land disposal of wastes and used oil management 
standards. Under RCRA, hazardous wastes must be tracked from the time of generation to the 
point of disposal. In 1984, RCRA was amended with addition of the Hazardous and Solid Waste 
Amendments, which authorized increased enforcement by the USEPA, more strict hazardous 
waste standards, and a comprehensive Underground Storage Tank program. Likewise, the 
Hazardous and Solid Waste Amendments focused on waste reduction and corrective action for 
hazardous releases. The use of certain techniques for the disposal of some hazardous wastes was 
specifically prohibited by the Hazardous and Solid Waste Amendments. Individual states may 
implement their own hazardous waste programs under RCRA, with approval by the USEPA. 
 
Comprehensive Environmental Response, Compensation and Liability Act: The 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), which is 
often commonly referred to as Superfund, is a federal statute that was enacted in 1980 to address 
abandoned sites containing hazardous waste and/or contamination. CERCLA was amended in 
1986 by the Superfund Amendments and Reauthorization Act (SARA), and by the Small 
Business Liability Relief and Brownfields Revitalization Act of 2002. 

CERCLA contains prohibitions and requirements concerning closed and abandoned hazardous 
waste sites; establishes liability of persons responsible for releases of hazardous waste at these 
sites; and creates a trust fund to provide for cleanup when no responsible party can be identified. 
The trust fund is funded largely by a tax on the chemical and petroleum industries. CERCLA 
also provides federal jurisdiction to respond directly to releases or impending releases of 
hazardous substances that may endanger public health or the environment. 

CERCLA also enabled the revision of the National Contingency Plan (NCP) which provided the 
guidelines and procedures needed to respond to releases and threatened releases of hazardous 
substances, pollutants, or contaminants. The NCP also established the National Priorities List, 
which identifies hazardous waste sites eligible for long-term remedial action financed under the 
federal Superfund program. 
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Prevention of Accidental Releases and Risk Management Programs: Requirements 
pertaining to the prevention of accidental releases are promulgated in Section 112(r) of the Clean 
Air Act Amendments of 1990 [42 U.S.C. Section 7401 et. seq.]. The objective of these 
requirements was to prevent the accidental release and to minimize the consequences of any such 
release of a listed regulated substance. Under these provisions, facilities that produce, process, 
handle or store a regulated substance have a duty to: 1) identify hazards which may result from 
releases using hazard assessment techniques; 2) design and maintain a safe facility and take steps 
necessary to prevent releases; and 3) minimize the consequence of accidental releases that occur. 

In accordance with the requirements in Section 112(r), USEPA adopted implementing guidelines 
in 40 CFR Part 68. Under this part, stationary sources with more than a threshold quantity of a 
regulated substance shall be evaluated to determine the potential for and impacts of accidental 
releases from any processes subject to the federal risk management requirements. Under certain 
conditions, the owner or operator of a stationary source may be required to develop and submit a 
Risk Management Plan (RMP). RMPs consist of three main elements: 1) a hazard assessment 
that includes off-site consequences analyses and a five-year accident history; 2) a prevention 
program; and 3) an emergency response program.  

Hazardous Material Worker Safety Requirements 
Occupational Safety and Health Administration Act: The federal Occupational Safety and 
Health Administration (OSHA) is an agency of the United States Department of Labor that was 
created by Congress under the Occupational Safety and Health Act in 1970. OSHA is the agency 
responsible for assuring worker safety and the handling and use of chemicals in the workplace. 
Under the authority of the Occupational Safety and Health Act of 1970, OSHA has adopted 
numerous regulations pertaining to worker safety (e.g., see 29 CFR Part 1910). These regulations 
set standards for safe workplaces and work practices, including the reporting of accidents and 
occupational injuries. Some OSHA regulations contain standards relating to hazardous materials 
handling to protect workers who handle toxic, flammable, reactive, or explosive materials, 
including workplace conditions, employee protection requirements, first aid, and fire protection, 
as well as material handling and storage. For example, facilities which use, store, manufacture, 
handle, process, or move hazardous materials are required to conduct employee safety training, 
have available and know how to use safety equipment, prepare illness and injury prevention 
programs, provide hazardous substance exposure warnings, prepare emergency response plans, 
and prepare a fire prevention plan.  
OSHA’s Hazard Communication Standard (HCS) requires chemical manufacturers, distributors, 
or importers to provide Safety Data Sheets (SDSs) (formerly known as Material Safety Data 
Sheets or MSDSs) to communicate the hazardous attributes of chemical products. As of June 1, 
2015, the HCS requires new SDSs to be in a uniform format, and include the section numbers, 
the headings, and associated information under the following headings: 

Section 1 - Identification includes product identifier; manufacturer or distributor name, 
address, phone number; emergency phone number; recommended use; restrictions on use. 

Section 2 - Hazard(s) identification includes all hazards regarding the chemical; 
associated warning information. 

Section 3 - Composition/information on ingredients includes chemical ingredients; 
trade secret claims. 

http://en.wikipedia.org/wiki/United_States_Department_of_Labor
http://en.wikipedia.org/wiki/Occupational_Safety_and_Health_Act
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Section 4 - First-aid measures includes important symptoms/effects, acute, delayed; 
required treatment. 

Section 5 - Fire-fighting measures lists suitable extinguishing techniques, equipment; 
chemical hazards from fire. 

Section 6 - Accidental release measures lists emergency procedures; protective 
equipment; proper methods of containment and cleanup. 

Section 7 - Handling and storage lists precautions for safe handling and storage, 
including incompatibilities. 

Section 8 - Exposure controls/personal protection lists OSHA’s Permissible Exposure 
Limits (PELs); ACGIH Threshold Limit Values (TLVs); and any other exposure limit 
used or recommended by the chemical manufacturer, importer, or employer preparing the 
SDS where available as well as appropriate engineering controls; personal protective 
equipment (PPE). 

Section 9 - Physical and chemical properties lists the chemical's characteristics. 

Section 10 - Stability and reactivity lists chemical stability and possibility of hazardous 
reactions. 

Section 11- Toxicological information includes routes of exposure; related symptoms, 
acute and chronic effects; numerical measures of toxicity. 

Section 12 - Ecological information includes data from toxicity tests performed on 
aquatic and/or terrestrial organisms; potential to persist and degrade in the environment; 
results of tests of bioaccumulation potential; potential to move from soil to 
underground.93 

Section 13 - Disposal considerations includes proper disposal practices, recycling or 
reclamation of the chemicals or its container; safe handling practices.94 

Section 14 - Transport information includes classification information of shipping and 
transporting of hazardous chemical(s) by road, air, rail, or sea.95 

Section 15 - Regulatory information includes safety, health, and environmental 
regulations specific for the product not elsewhere indicted on the SDS. 

Section 16 - Other information includes the date of preparation or last revision. 

It is important to note that since other agencies regulate the information presented in Sections 12 
through 15, OSHA will not be enforcing these sections (see 29 CFR Part 1910, Section 

 
93 OSHA, Ecological Information Is Not Mandatory, OSHA Brief, accessed August 18, 2021. 

https://www.osha.gov/sites/default/files/publications/OSHA3514.pdf 
94 OSHA, Disposal Considerations Are Not Mandatory, OSHA Brief, accessed August 18, 2021. 

https://www.osha.gov/sites/default/files/publications/OSHA3514.pdf  
95 OSHA, Transport Information Is Not Mandatory, OSHA Brief, accessed August 18, 2021. 

https://www.osha.gov/sites/default/files/publications/OSHA3514.pdf  

https://www.osha.gov/sites/default/files/publications/OSHA3514.pdf
https://www.osha.gov/sites/default/files/publications/OSHA3514.pdf
https://www.osha.gov/sites/default/files/publications/OSHA3514.pdf
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1910.1200(g)(2)). Employers must ensure that SDSs are readily accessible to employees. For a 
detailed description of SDS contents see 29 CFR Part 1910, Section 1910.1200, Appendix D.  

Procedures and standards for safe handling, storage, operation, remediation, and emergency 
response activities involving hazardous materials and waste are promulgated in 29 CFR Part 
1910, Subpart H. Some key subsections in 29 CFR Part 1910, Subpart H are Section 1910.106 – 
Flammable Liquids, and Section 1910.120 – Hazardous Waste Operations and Emergency 
Response. In particular, the Hazardous Waste Operations and Emergency Response regulations 
contain requirements for worker training programs, medical surveillance for workers engaging in 
the handling of hazardous materials or wastes, and waste site emergency and remediation 
planning, for those who are engaged in specific clean-up, corrective action, hazardous material 
handling, and emergency response activities (see 29 CFR Part 1910, Subpart H, Section 
1910.120 (a)(1)(i-v) and Section 1926.65 (a)(1)(i-v)). 

Process Safety Management: As part of the numerous regulations pertaining to worker safety 
adopted by OSHA, specific requirements that pertain to Process Safety Management (PSM) of 
Highly Hazardous Chemicals were adopted in 29 CFR Part 1910, Subpart H, Section 1910.119 
and 8 CCR Section 5189 to protect workers at facilities that have toxic, flammable, reactive or 
explosive materials. PSM program elements are aimed at preventing or minimizing the 
consequences of catastrophic releases of chemicals and include process hazard analyses, formal 
training programs for employees and contractors, investigation of equipment mechanical 
integrity, and an emergency response plan. Specifically, the PSM program requires facilities that 
use, store, manufacture, handle, process, or move hazardous materials to conduct employee 
safety training; have an inventory of safety equipment relevant to potential hazards; have 
knowledge on use of the safety equipment; prepare an illness prevention program; provide 
hazardous substance exposure warnings; prepare an emergency response plan; and prepare a fire 
prevention plan. 

Emergency Action Plan: An Emergency Action Plan (EAP) is a written document required by 
OSHA standards promulgated in 29 CFR Part 1910, Subpart E, Section 1910.38(a) to facilitate 
and organize a safe employer and employee response during workplace emergencies. An EAP is 
required by all that are required to have fire extinguishers. At a minimum, an EAP must include 
the following: 1) a means of reporting fires and other emergencies; 2) evacuation procedures and 
emergency escape route assignments; 3) procedures to be followed by employees who remain to 
operate critical plant operations before they evacuate; 4) procedures to account for all employees 
after an emergency evacuation has been completed; 5) rescue and medical duties for those 
employees who are to perform them; and 6) names or job titles of persons who can be contacted 
for further information or explanation of duties under the plan. 

National Fire Regulations: The National Fire Codes (NFC), Title 45, published by the National 
Fire Protection Association (NFPA) contains standards for laboratories using chemicals, which 
are not requirements, but are generally employed by organizations in order to protect workers. 
These standards provide basic protection of life and property in laboratory work areas through 
prevention and control of fires and explosions, and also serve to protect personnel from exposure 
to non-fire health hazards. 

http://www.osha.gov/SLTC/etools/evacuation/eap.html#reporting
http://www.osha.gov/SLTC/etools/evacuation/eap.html#Evacuation%20procedures
http://www.osha.gov/SLTC/etools/evacuation/eap.html#Evacuation%20procedures
http://www.osha.gov/SLTC/etools/evacuation/eap.html#critical%20plant%20operations
http://www.osha.gov/SLTC/etools/evacuation/eap.html#critical%20plant%20operations
http://www.osha.gov/SLTC/etools/evacuation/eap.html#account%20for%20all%20employees
http://www.osha.gov/SLTC/etools/evacuation/eap.html#account%20for%20all%20employees
http://www.osha.gov/SLTC/etools/evacuation/eap.html#Rescue%20and%20medical%20duties
http://www.osha.gov/SLTC/etools/evacuation/eap.html#Rescue%20and%20medical%20duties
http://www.osha.gov/SLTC/etools/evacuation/eap.html#Names%20or%20job%20titles
http://www.osha.gov/SLTC/etools/evacuation/eap.html#Names%20or%20job%20titles
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In addition to the NFC, the NFPA adopted a hazard rating system which is promulgated in NFPA 
704 – Standard System for the Identification of the Hazards of Materials for Emergency 
Response. NFPA 704 is a “standard (that) provides a readily recognized, easily understood 
system for identifying specific hazards and their severity using spatial, visual, and numerical 
methods to describe in simple terms the relative hazards of a material. It addresses the health, 
flammability, instability, and related hazards that may be presented as short-term, acute 
exposures that are most likely to occur as a result of fire, spill, or similar emergency.”96 In 
addition, the hazard ratings per NFPA 704 are used by emergency personnel to quickly and 
easily identify the risks posed by nearby hazardous materials in order to help determine what, if 
any, specialty equipment should be used, procedures followed, or precautions taken during the 
first moments of an emergency response. The scale is divided into four color-coded categories, 
with blue indicating level of health hazard, red indicating the flammability hazard, yellow 
indicating the chemical reactivity, and white containing special codes for unique hazards such as 
corrosivity and radioactivity. Each hazard category is rated on a scale from 0 (no hazard; normal 
substance) to 4 (extreme risk). Table 3.4-1 summarizes what the codes mean for each category of 
hazard. 

In addition to the information presented in Table 3.4-1, there are also a number of other physical 
or chemical properties that may cause a substance to be a fire hazard. With respect to 
determining whether any substance is classified as a fire hazard, SDSs list the National Fire 
Protection Association 704 flammability hazard ratings (e.g., NFPA 704).  

  

 
96 NFPA, FAQ for Standard 704, 2007 edition. http://www.nfpa.org/Assets/files/AboutTheCodes/704/704-2007_FAQs.pdf 

http://www.nfpa.org/Assets/files/AboutTheCodes/704/704-2007_FAQs.pdf


 Chapter 3 – Existing Setting 
Final Program Environmental Impact Report Subchapter 3.4 – Hazards and Hazardous Materials 
 

2022 AQMP 3.4-10 November 2022 

TABLE 3.4-1 
NFPA 704 Hazards Rating Codes 

Hazard 
Rating Code 

Health 
(Blue) 

Flammability 
(Red) 

Reactivity 
(Yellow) 

Special 
(White) 

4 = Extreme 

Very short 
exposure could 
cause death or 
major residual 
injury (extreme 
hazard) 

Will rapidly or 
completely vaporize at 
normal atmospheric 
pressure and 
temperature, or is 
readily dispersed in air 
and will burn readily. 
Flash point below 73 
°F. 

Readily capable of 
detonation or 
explosive 
decomposition at 
normal temperatures 
and pressures. 

W = Reacts 
with water in 
an unusual or 
dangerous 
manner. 

3 = High 

Short exposure 
could cause 
serious temporary 
or moderate 
residual injury 

Liquids and solids that 
can be ignited under 
almost all ambient 
temperature conditions. 
Flash point between 73 
°F and 100 °F. 

Capable of detonation 
or explosive 
decomposition but 
requires a strong 
initiating source, must 
be heated under 
confinement before 
initiation, reacts 
explosively with 
water, or will detonate 
if severely shocked. 

OXY = 
Oxidizer 

2 = Moderate  Intense or 
continued but not 
chronic exposure 
could cause 
temporary 
incapacitation or 
possible residual 
injury. 

Must be moderately 
heated or exposed to 
relatively high ambient 
temperature before 
ignition can occur. 
Flash point between 100 
°F and 200 °F. 

Undergoes violent 
chemical change at 
elevated temperatures 
and pressures, reacts 
violently with water, 
or may form 
explosive mixtures 
with water. 

SA = Simple 
asphyxiant 
gas (includes 
nitrogen, 
helium, neon, 
argon, 
krypton and 
xenon). 

1 = Slight  Exposure would 
cause irritation 
with only minor 
residual injury. 

Must be heated before 
ignition can occur. 
Flash point over 200 °F. 

Normally stable, but 
can become unstable 
at elevated 
temperatures and 
pressures 

Not 
Applicable 

0 = 
Insignificant 

Poses no health 
hazard, no 
precautions 
necessary 

Will not burn 

Normally stable, even 
under fire exposure 
conditions, and is not 
reactive with water. 

Not 
applicable 
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Although substances can have the same NFPA 704 Flammability Ratings Code, other factors can 
make each substance’s fire hazard very different from each other. For this reason, additional 
chemical characteristics, such as auto-ignition temperature, boiling point, evaporation rate, flash 
point, lower explosive limit (LEL), upper explosive limit (UEL), and vapor pressure, are also 
considered when determining whether a substance is fire hazard. The following is a brief 
description of each of these chemical characteristics: 

Auto-ignition Temperature: The auto-ignition temperature of a substance is the lowest 
temperature at which it will spontaneously ignite in a normal atmosphere without an external 
source of ignition, such as a flame or spark. 

Boiling Point: The boiling point of a substance is the temperature at which the vapor pressure of 
the liquid equals the environmental pressure surrounding the liquid. Boiling is a process in which 
molecules anywhere in the liquid escape, resulting in the formation of vapor bubbles within the 
liquid.  

Evaporation Rate: Evaporation rate is the rate at which a material will vaporize (evaporate, 
change from liquid to a vapor) compared to the rate of vaporization of a specific known material. 
This quantity is a represented as a unitless ratio. For example, a substance with a high 
evaporation rate will readily form a vapor which can be inhaled or explode, and thus have a 
higher hazard risk. Evaporation rates generally have an inverse relationship to boiling points 
(i.e., the higher the boiling point, the lower the rate of evaporation).  

Flash Point: Flash point is the lowest temperature at which a volatile liquid can vaporize to form 
an ignitable mixture in air. Measuring the flash point of a liquid requires an ignition source. At 
the flash point, the vapor may cease to burn when the source of ignition is removed. There are 
different methods that can be used to determine the flashpoint of a solvent, but the most 
frequently used method is the Tagliabue Closed Cup standard (ASTM D56), also known as the 
TCC. The flashpoint is determined by a TCC laboratory device which is used to determine the 
flash point of mobile petroleum liquids with flash point temperatures below 175 degrees 
Fahrenheit (79.4 degrees Centigrade). 

Flash point is a particularly important measure of the fire hazard of a substance. For example, the 
Consumer Products Safety Commission (CPSC) promulgated Labeling and Banning 
Requirements for Chemicals and Other Hazardous Substances in 15 U.S.C. Section 1261 and 16 
CFR Part 1500. Per the CPSC, the flammability of a product is defined in 16 CFR Part 1500, 
Section1500.3(c)(6) and is based on flash point. For example, a liquid needs to be labeled as: 1) 
“Extremely Flammable” if the flash point is below 20 degrees Fahrenheit; 2) “Flammable” if the 
flash point is above 20 degrees Fahrenheit but less than 100 degrees Fahrenheit; or 3) 
“Combustible” if the flash point is above 100 degrees Fahrenheit up to and including 150 
degrees Fahrenheit. 

Lower Explosive Limit (LEL): The lower explosive limit of a gas or a vapor is the limiting 
concentration (in air) that is needed for the gas to ignite and explode or the lowest concentration 
(percentage) of a gas or a vapor in air capable of producing a flash of fire in presence of an 
ignition source (e.g., arc, flame, or heat). If the concentration of a substance in air is below the 
LEL, there is not enough fuel to continue an explosion. In other words, concentrations lower than 
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the LEL are "too lean" to burn. For example, methane gas has a LEL of 4.4 percent (at 138 
degrees Centigrade) by volume, meaning 4.4 percent of the total volume of the air consists of 
methane. At 20 degrees Centigrade, the LEL for methane is 5.1 percent by volume. If the 
atmosphere has less than 5.1 percent methane, an explosion cannot occur even if a source of 
ignition is present. When the concentration of methane reaches 5.1 percent, an explosion can 
occur if there is an ignition source. 

Upper Explosive Limit (UEL): The upper explosive limit of a gas or a vapor is the highest 
concentration (percentage) of a gas or a vapor in air capable of producing a flash of fire in 
presence of an ignition source (e.g., arc, flame, or heat). Concentrations of a substance in air 
above the UEL are "too rich" to burn. 

Vapor Pressure: Vapor pressure is an indicator of a chemical’s tendency to evaporate into 
gaseous form. 

Health Hazards Guidance: In addition to fire impacts, health hazards can also be generated due 
to exposure of chemicals present in both conventional as well as reformulated products. Using 
available toxicological information to evaluate potential human health impacts associated with 
conventional solvents and potential replacement solvents, the toxicity of the conventional 
solvents can be compared to solvents expected to be used in reformulated products. As a measure 
of a chemical’s potential health hazards, the following values need to be considered: the 
Threshold Limit Values (TLVs) established by the American Conference of Governmental 
Industrial Hygienists (ACGIH), OSHA’s Permissible Exposure Limits (PELs), the Immediately 
Dangerous to Life or Health (IDLH) levels recommended by the National Institute of 
Occupational Safety and Health (NIOSH), and health hazards developed by the National Safety 
Council. The following is a brief description of each of these values. 

Threshold Limit Values (TLVs): The TLV of a chemical substance is a level to which it is 
believed a worker can be exposed day after day for a working lifetime without adverse health 
effects. The TLV is an estimate based on the known toxicity in humans or animals of a given 
chemical substance, and the reliability and accuracy of the latest sampling and analytical 
methods. The TLV for chemical substances is defined as a concentration in air, typically for 
inhalation or skin exposure. Its units are in parts per million (ppm) for gases and in milligrams 
per cubic meter (mg/m³) for particulates. The TLV is a recommended guideline by ACGIH. 

Permissible Exposure Limits (PEL): The PEL is a legal limit, usually expressed in ppm, 
established by OSHA to protect workers against the health effects of exposure to hazardous 
substances. PELs are regulatory limits on the amount or concentration of a substance in the air. A 
PEL is usually given as a time-weighted average (TWA), although some are short-term exposure 
limits (STEL) or ceiling limits. A TWA is the average exposure over a specified period of time, 
usually eight hours. This means that, for limited periods, a worker may be exposed to 
concentrations higher than the PEL, so long as the average concentration over eight hours 
remains lower. A short-term exposure limit is one that addresses the average exposure over a 15- 
to 30-minute period of maximum exposure during a single work shift. A ceiling limit is one that 
may not be exceeded for any period of time, and is applied to irritants and other materials that 
have immediate effects. The OSHA PELs are published in 29 CFR Part 1910. Section 
1910.1000, Table Z1. 
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Immediately Dangerous to Life or Health (IDLH): IDLH is an acronym defined by NIOSH as 
exposure to airborne contaminants that is "likely to cause death or immediate or delayed 
permanent adverse health effects or prevent escape from such an environment." IDLH values are 
often used to guide the selection of breathing apparatus that are made available to workers or 
firefighters in specific situations. 

Oil and Pipeline Regulations and Oversight 
Oil Pollution Act: The Oil Pollution Act was signed into law in 1990 to give the federal 
government authority to better respond to oil spills (see 33 U.S.C. Section 2701). The Oil 
Pollution Act improved the federal government's ability to prevent and respond to oil spills, 
including provision of money and resources. The Oil Pollution Act establishes polluter liability, 
gives states enforcement rights in navigable waters of the State, mandates the development of 
spill control and response plans for all vessels and facilities, increases fines and enforcement 
mechanisms, and establishes a federal trust fund for financing clean-up. 
The Oil Pollution Act also establishes the National Oil Spill Liability Trust Fund to provide 
financing for cases in which the responsible party is either not readily identified or refuses to pay 
the cleanup/damage costs. In addition, the Oil Pollution Act expands provisions of the National 
Oil and Hazardous Substances Pollution Contingency Plan, more commonly called the National 
Contingency Plan, requiring the federal government to direct all public and private oil spill 
response efforts. It also requires area committees, composed of federal, state, and local 
government officials, to develop detailed, location-specific area contingency plans. In addition, 
the Oil Pollution Act directs owners and operators of vessels, and certain facilities that pose a 
serious threat to the environment, to prepare their own specific facility response plans. The Oil 
Pollution Act increases penalties for regulatory non-compliance by responsible parties; gives the 
federal government broad enforcement authority; and provides individual states the authority to 
establish their own laws governing oil spills, prevention measures, and response methods. The 
Oil Pollution Act requires oil storage facilities and vessels to submit to the Federal government 
plans detailing how they will respond to large discharges. The USEPA has published regulations 
for aboveground storage facilities and the U.S. Coast Guard has done the same for oil tankers. 

Oil Pollution Prevention Regulation: In 1973, the USEPA issued the Oil Pollution Prevention 
regulation (see 40 CFR Part 112), to address the oil spill prevention provisions contained in the 
Clean Water Act of 1972. The Spill Prevention, Control, and Countermeasure (SPCC) Rule is 
part of the Oil Pollution Prevention regulations (see 40 CFR Part 112, Subparts A – C). Any 
facility storing more than 1,320 gallons of petroleum product is required to prepare a plan for oil 
spill prevention, preparedness, and response to prevent oil discharges to navigable waters and 
adjoining shorelines. The SPCC Rule requires specific facilities to prepare, amend, and 
implement SPCC Plans. SPCC Plans require applicable facilities to take steps to prevent oil 
spills including: 1) using suitable storage containers/tanks; 2) providing overfill prevention (e.g., 
high-level alarms); 3) providing secondary containment for bulk storage tanks; 4) providing 
secondary containment to catch oil spills during transfer activities; and 5) periodically inspecting 
and testing pipes and containers. 

U.S. Department of Transportation, Office of Pipeline Safety: The Office of Pipeline Safety, 
within the U.S. DOT, Pipeline and Hazards Material Safety Administration, has jurisdictional 
responsibility for developing regulations and standards to ensure the safe and secure movement 
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of hazardous liquid and gas pipelines under its jurisdiction in the United States. The Office of 
Pipeline Safety has the following key responsibilities: 

• Support the operation of, and coordinate with, the U.S. Coast Guard on the National 
Response Center and serve as a liaison with the Department of Homeland Security 
and the Federal Emergency Management Agency on matters involving pipeline 
safety; 

• Develop and maintain partnerships with other federal, state, and local agencies, public 
interest groups, tribal governments, and the regulated industry and other underground 
utilities to address threats to pipeline integrity, service, and reliability and to share 
responsibility for the safety of communities;  

• Administer pipeline safety regulatory programs and develop regulatory policy 
involving pipeline safety;  

• Oversee pipeline operator implementation of risk management and risk-based 
programs and administer a national pipeline inspection and enforcement program;  

• Provide technical and resource assistance for state pipeline safety programs to ensure 
oversight of intrastate pipeline systems and educational programs at the local level; 
and  

• Support the development and conduct of pipeline safety training programs for federal 
and state regulatory and compliance staff and the pipeline industry. 

49 CFR Parts 178 – 185 relate to the role of transportation, including pipelines, in the United 
States. 49 CFR Parts 186 –199 establish minimum pipeline safety standards. The Office of the 
State Fire Marshal works in partnership with the Federal Pipeline and Hazardous Materials 
Safety Administration to assure pipeline operators are meeting requirements for safe, reliable, 
and environmentally sound operation of their facilities for intrastate pipelines within California. 

Chemical Facility Anti-Terrorism Standards: The Federal Department of Homeland Security 
is responsible for implementing the Chemical Facility Anti-Terrorism Standards that were 
adopted in 2007 (see 6 CFR Part 27). These standards establish risk-based performance standards 
for the security of chemical facilities and require covered chemical facilities to prepare Security 
Vulnerability Assessments, which identify facility security vulnerabilities, and to develop and 
implement Site Security Plans. 

3.4.1.3  State Regulations 

Hazardous Materials and Waste Regulations 
Hazardous Waste Control Law: California’s Hazardous Waste Control Law is administered by 
the California Environmental Protection Agency (CalEPA) to regulate hazardous wastes within 
the State of California. While the California Hazardous Waste Control Law is generally more 
stringent than RCRA, both the state and federal laws apply in California. The California 
Department of Toxic Substances Control (DTSC) is the primary agency in charge of enforcing 
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both the federal and state hazardous materials laws in California. The DTSC regulates hazardous 
waste, oversees the cleanup of existing contamination, and pursues ways to reduce hazardous 
waste produced in California. The DTSC regulates hazardous waste in California under the 
authority of RCRA, the Hazardous Waste Control Law, and the HSC. Under the direction of the 
CalEPA, the DTSC maintains the Cortese and EnviroStor databases of hazardous materials and 
waste sites as specified under Government Code Section 65962.5. 
 
The Hazardous Waste Control Law (22 CCR Chapter 11, Appendix X) also lists 791 chemicals 
and approximately 300 common materials which may be hazardous; establishes criteria for 
identifying, packaging, and labeling hazardous wastes; prescribes management controls; 
establishes permit requirements for treatment, storage, disposal, and transportation; and identifies 
some wastes that cannot be disposed of in landfills. 

California Occupational Safety and Health Administration: The California Occupational 
Safety and Health Administration (CalOSHA) is the primary state agency responsible for worker 
safety in the handling and use of chemicals in the workplace. CalOSHA requires employers to 
monitor worker exposure to listed hazardous substances and notify workers of exposure (8 CCR 
Sections 337 – 340). The regulations specify requirements for employee training, availability of 
safety equipment, accident-prevention programs, and hazardous substance exposure warnings. 
CalOSHA’s standards are generally more stringent than federal regulations.  

In response to a 2012 refinery fire in Richmond, California, CalOSHA amended its Process 
Safety Management Regulation (Title 8 CCR Section 5189) in 2017 and introduced a new 
refinery safety order enforced by CalOSHA’s Process Safety Management (PSM) Unit, adding 
Section 5189.1 to Title 8 of the CCR. The elements outlined in the regulation require refinery 
employers to: 

• Conduct Damage Mechanism Reviews for processes that result in equipment or material 
degradation. Physical degradation, such as corrosion and mechanical wear, are 
common technical causes of serious process failures.  

• Conduct a Hierarchy of Hazard Controls Analysis to encourage refinery management 
to implement the most effective safety measures when considering competing 
demands and costs when correcting hazards.  

• Implement a Human Factors Program, which requires analysis of human factors such 
as staffing levels, training and competency, fatigue and other effects of shift work, 
and the human-machine interface. 

• Develop, implement, and maintain written procedures for the Management of 
Organizational Change to ensure that plant safety remains consistent during 
personnel changes.  

• Utilize Root Cause Analysis when investigating any incident that results in, or could 
have reasonably resulted in, a major incident.  
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• Perform and document a Process Hazard Analysis of the effectiveness of safeguards 
that apply to particular processes and identify, evaluate, and control hazards 
associated with each process.  

• Understand the attitudes, beliefs, perceptions, and values that employees share in 
relation to safety and evaluate responses to reports of hazards by implementing and 
maintaining an effective Process Safety Culture Assessment program.97 

Hazardous Materials Release Notification: Many California statutes require emergency 
notification when a hazardous chemical is released, including: 

• HSC Sections 25270.7, 25270.8, 25510, and 25510.3; 

• Vehicle Code Section 23112.5; 

• Public Utilities Code Section 7673 (General Orders #22-B, 161); 

• Government Code Sections 51018 and 8670.25.5(a); and 

• Water Code Sections 13271 and 13272 

California Accidental Release Prevention (CalARP) Program: The California Accidental 
Release Prevention Program (19 CCR Division 2, Chapter 4.5) requires the preparation of Risk 
Management Plans (RMPs). The CalARP Program requires stationary sources with more than a 
threshold quantity of a regulated substance to be evaluated to determine the potential for and 
impacts of accidental releases from any processes subject to state risk management requirements. 
RMPs are documents prepared by the owner or operator of a stationary source containing 
detailed information including: 1) regulated substances held onsite at the stationary source; 2) 
offsite consequences of an accidental release of a regulated substance; 3) the accident history at 
the stationary source; 4) the emergency response program for the stationary source; 5) 
coordination with local emergency responders; 6) hazard review or process hazard analysis; 7) 
operating procedures at the stationary source; 8) training of the stationary source's personnel; 9) 
maintenance and mechanical integrity of the stationary source's physical plant; and 10) incident 
investigation. The CalARP Program is implemented at the local government level by Certified 
Unified Program Agencies (CUPAs) and contract agencies known as Participating Agencies or 
Administering Agencies (AAs). Typically, local fire departments are the administering agencies 
of the CalARP Program because they frequently are the first responders in the event of a release. 
Each CUPA shall develop an integrated alerting and notification system, in coordination with 
local emergency management agencies, unified program agencies, local first response agencies, 
regulated facilities, and the public, to be used to notify the community surrounding a regulated 
facilities in the event of an incident warranting the use of the automatic notification system. The 
integrated alerting and notification system shall include the following: 

 
97 State of California, Department of Industrial Relations, News Release 2017-37, Landmark Workplace Safety and Health 

Regulation Approved to Reduce Risk of Major Incidents at Oil Refineries in California, May 18, 2017. 
https://www.dir.ca.gov/DIRNews/2017/2017-37.pdf, accessed November 9, 2020. 

https://www.dir.ca.gov/DIRNews/2017/2017-37.pdf
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1. Text messaging; 

2. Calls to landline and cellular telephones; 

3. Activation of the Emergency Alert System; 

4. National Weather Service alerts to National Oceanic and Atmospheric 
Administration radios; 

5. Social media communications; 

6. New technologies when developed; and 

7. An audible alarm. 

The integrated alerting and notification system shall alert and notify the communities 
surrounding a petroleum refinery, including schools, public facilities, hospitals, transient and 
special needs populations, and residential care homes. The area of the community to be alerted 
and notified shall be determined by the local implementing agency in coordination with unified 
program agencies, local first response agencies, petroleum refineries, and the public. 

If an integrated alerting and notification system was not implemented by January 1, 2018, the 
local implementing agency shall, in coordination with the unified program agency, local first 
response agencies, petroleum refineries, and the public, determine an appropriate integrated 
alerting and notification system to be developed consistent with subdivisions (a) and (b), and on 
or before January 1, 2019, must develop a schedule for developing and implementing the 
integrated alerting and notification system.  

The local implementing agency, through an interagency agreement or memorandum of 
understanding with the CUPA and the county’s operational area coordinator, shall manage, 
operate, coordinate, and maintain the integrated alerting and notification system. A petroleum 
refinery shall immediately call the emergency 9-1-1 telephone number and notify the CUPA, in 
the event of an incident warranting the use of the integrated alerting and notification system. 

Unified Hazardous Waste and Hazardous Materials Management Regulatory Program: 
The Unified Hazardous Waste and Hazardous Materials Management Regulatory Program 
(Unified Program) as promulgated by CalEPA in CCR, Title 27, Chapter 6.11 requires the 
administrative consolidation of six hazardous materials and waste programs (program elements) 
under one agency, a CUPA. The Unified Program administered by the State of California 
consolidates, coordinates, and makes consistent the administrative requirements, permits, 
inspections, and enforcement activities for the state's environmental and emergency management 
programs, which include Hazardous Waste Generator and On-Site Hazardous Waste Treatment 
Programs (“Tiered Permitting”); Aboveground SPCC Program; Hazardous Materials Release 
Response Plans and Inventories (business plans); the CalARP Program; the UST Program; and 
the Uniform Fire Code Plans and Inventory Requirements. The Unified Program is implemented 
at the local government level by CUPAs. 
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Hazardous Materials Management Act: HSC, Division 20, Chapter 6.95 requires any business 
handling more than a specified amount of hazardous or extremely hazardous materials, to submit 
a Hazardous Materials Business Plan to its CUPA. Business plans must include an inventory of 
the types, quantities, and locations of hazardous materials at the facility. Businesses are required 
to update their business plans at least once every three years and the chemical portion of their 
plans every year. Also, business plans must include emergency response plans and procedures to 
be used in the event of a significant or threatened significant release of a hazardous material. 
These plans need to identify the procedures to follow for immediate notification to each school 
superintendent within one-half mile of an acutely hazardous material release 98, all appropriate 
agencies and personnel of a release, identification of local emergency medical assistance 
appropriate for potential accident scenarios, contact information for all company emergency 
coordinators, a listing and location of emergency equipment at the business, an evacuation plan, 
and a training program for business personnel. The requirements for hazardous materials 
business plans are specified in the HSC and 19 CCR. 

Hazardous Materials Transportation in California: California regulates the transportation of 
hazardous waste originating or passing through the State in Title 13, CCR. The California 
Highway Patrol (CHP) and the California Department of Transportation (Caltrans) have primary 
responsibility for enforcing federal and State regulations and responding to hazardous materials 
transportation emergencies. The CHP enforces materials and hazardous waste labeling and 
packing regulations that prevent leakage and spills of material in transit and provide detailed 
information to cleanup crews in the event of an incident. Vehicle and equipment inspection, 
shipment preparation, container identification, and shipping documentation are all part of the 
responsibility of the CHP. Caltrans has emergency chemical spill identification teams at 
locations throughout California. 

California Fire Code: While NFC Standard 45 and NFPA 704 are regarded as nationally 
recognized standards, the California Fire Code (24 CCR) also contains state standards for the use 
and storage of hazardous materials and special standards for buildings where hazardous materials 
are found. Some of these regulations consist of amendments to NFC Standard 45. California Fire 
Code regulations require emergency pre-fire plans to include training programs in first aid, the 
use of fire equipment, and methods of evacuation. 

3.4.1.4  Local Regulations 

3.4.1.4.1 South Coast AQMD 

South Coast AQMD Rule 1166 – Volatile Organic Compound Emissions from 
Decontamination of Soil: Rule 1166 establishes requirements to control the emission of volatile 
organic compounds (VOCs) from excavating, grading, handling, and treating soil contaminated 
from leakage, spillage, or other means of VOCs deposition. Rule 1166 stipulates that any parties 
planning on excavating, grading, handling, transporting, or treating soils contaminated with 
VOCs must first apply for, obtain, and operate pursuant to a mitigation plan approved by the 
Executive Officer prior to commencement of operation. Best Available Control Technology 

 
98 HSC Section 25510.3. 

http://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?lawCode=HSC&sectionNum=25510.3.  

http://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?lawCode=HSC&sectionNum=25510.3
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(BACT) is required during all phases of remediation of soil contaminated with VOCs. Rule 1166 
also sets forth testing, recordkeeping, and reporting procedures that must be followed at all 
times. Non-compliance with Rule 1166 can result in the revocation of the approved mitigation 
plan, the owner and/or the operator being served with a Notice of Violation for creating a public 
nuisance, or an order to halt the offending operation until the public nuisance is mitigated to the 
satisfaction of the Executive Officer. 

South Coast AQMD Rule 1466 – Control of Particulate Emissions from Soils with Toxic 
Air Contaminants: Rule 1466 affects operations conducting earth-moving activities of soil that 
has been identified by the USEPA, the DTSC, the State Water Board, the Regional Water Board, 
or a county, local, or state regulatory agency to contain one or more of the applicable toxic air 
contaminants listed in the rule, and the site has been designated by one or more of the 
aforementioned agencies. While earth-moving activities occur, the owner or operator must 
conduct continuous direct-reading near real-time ambient monitoring. If PM10 concentration 
over two hours exceeds 25 μg/m3, the earth-moving activities must cease, dust suppressant must 
be applied, or implement other dust control measures until the concentration decreases to below 
25 μg/m3 averaged over 30 minutes. 
 
3.4.1.4.2 Los Angeles County 

Office of Emergency Management: The Office of Emergency Management is responsible for 
organizing and directing the preparedness efforts of the Emergency Management Organization of 
Los Angeles County. Los Angeles County’s policies towards hazardous materials management 
include enforcing stringent site investigations for factors related to hazards; limiting the 
development in high hazard areas, such as floodplains, high fire hazard areas, and seismic hazard 
zones; facilitating safe transportation, use, and storage of hazardous materials; supporting lead 
paint abatement; remediating Brownfield sites; encouraging the purchase of homes on the 
Federal Emergency Management Agency (FEMA) Repeat Hazard list and designating the land 
as open space; enforcing restrictions on access to important energy sites; limiting development 
downslope from aqueducts; promoting safe alternatives to chemical-based products in 
households; and prohibiting development in floodways. The county has defined effective 
emergency response management capabilities to include supporting county emergency providers 
with reaching their response time goals; promoting the participation and coordination of 
emergency response management between cities and other counties at all levels of government; 
coordinating with other county and public agency emergency planning and response activities; 
and encouraging the development of an early warning system for tsunamis, floods, and wildfires. 

The Safety Element of the Los Angeles County General Plan 2035 Update, in conjunction with 
the All-Hazard Mitigation Plan prepared by the Chief Executive Office, Office of Emergency 
Management (CEO OEM), sets strategies for natural and man-made hazards in Los Angeles 
County. The All-Hazard Mitigation Plan, which has been approved by FEMA and the California 
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Emergency Management Agency (CalEMA), includes a compilation of known and projected 
hazards in Los Angeles County.99 

Certified Unified Program Agencies: CUPAs within Los Angeles County require regulated 
facilities to conduct Program Level 4 inspections and audits pursuant to the CalARP Program (19 
CCR Section 2762.0.1).100 The purpose of Program Level 4 is to prevent major incidents at 
regulated facilities in order to protect the health and safety of communities and the environment 
(19 CCR Section 2762.0.2). “Major incident” means an event within or affecting a process that 
causes a fire, explosion, or release of a highly hazardous material, and has the potential to result 
in death or serious physical harm (as defined in California Labor Code Section 6432(e)), which 
describes “Serious physical harm,” as meaning any injury or illness, specific or cumulative, 
occurring in the place of employment or in connection with any employment, that results in any 
of the following: 

1) Inpatient hospitalization for purposes other than medical observation. 
2) The loss of any member of the body. 
3) Any serious degree of permanent disfigurement. 
4) Impairment sufficient to cause a part of the body or the function of an organ to become 

permanently and significantly reduced in efficiency on or off the job, including but not 
limited to, depending on the severity, second-degree or worse burns, crushing injuries 
including internal injuries even though skin surface may be intact, respiratory illnesses, or 
broken bones. 

Incidents resulting in an officially declared public shelter-in place, or evacuation order are also 
considered major incidents. [19 CCR Section 2735.3 (ii)]. 

3.4.1.4.3 Orange County 
 
The Environmental Health Division was designated as the Certified Unified Program Agency 
(CUPA) for the County of Orange by the State Secretary for Environmental Protection on 
January 1, 1997. The CUPA is the local administrative agency that coordinates the regulation of 
hazardous materials and hazardous wastes in Orange County through the following six programs: 
1) Hazardous Materials Disclosure; 2) Business Emergency Plan; 3) Hazardous Waste; 4) 
Underground Storage Tank; 5) Aboveground Petroleum Storage Tank; and 6) CalARP Program. 
 
County and City Fire Agencies within Orange County have joined in partnership with the CUPA 
as Participating Agencies (PAs). In most Orange County cities, the Environmental Health 
Division administers all programs, with the exception of La Habra, Fullerton, Huntington Beach, 
Orange and Fountain Valley in which case the local Fire Agencies are responsible for the 
Hazardous Materials and Business Emergency Plan Programs. The Fire Agencies in the cities of 

 
99 Los Angeles County Department of Regional Planning, 2015 Los Angeles County General Plan. Available at: 

https://planning.lacounty.gov/generalplan/generalplan 
100 CCR, Title 19, Division 2, Chapter 4.5, Article 6.5 – CalARP Program 4 Prevention Program, accessed November 9, 2020. 

https://govt.westlaw.com/calregs/Browse/Home/California/CaliforniaCodeofRegulations?guid=I0F501A53539C437A864E15
5B230DCBEA&originationContext=documenttoc&transitionType=Default&contextData=(sc.Default) 

https://govt.westlaw.com/calregs/Browse/Home/California/CaliforniaCodeofRegulations?guid=I0F501A53539C437A864E155B230DCBEA&originationContext=documenttoc&transitionType=Default&contextData=(sc.Default)
https://govt.westlaw.com/calregs/Browse/Home/California/CaliforniaCodeofRegulations?guid=I0F501A53539C437A864E155B230DCBEA&originationContext=documenttoc&transitionType=Default&contextData=(sc.Default)
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Orange and Fullerton also administer the Underground Storage Tank Program and LA County 
Fire administers the CalARP and HMD/BEP programs for the City of La Habra.101 
 
The Safety Element of the Orange County General Plan provides for the protection of people and 
property from risks associated with hazards and hazardous materials through the implementation 
of mitigation measures as outlined in the California Emergency Plan, the California Master 
Mutual Aid Agreement, the Orange County Emergency Plan, the Orange County Operational 
Area Plan, County of Orange and Orange County Fire Authority Hazard Mitigation Plan, and 
other emergency management plans. The Safety Element of the Orange County General Plan 
focuses primarily upon the County's planned response to extraordinary emergency situations 
associated with natural disasters, technological incidents, intentional acts of terrorism, and 
nuclear protection operations. To reduce the County’s susceptibility and vulnerability to 
extraordinary emergency situations, the Safety Element recommends continued emphasis is 
placed on several coordinated efforts: mitigation; emergency planning; training of full-time, 
auxiliary, and reserve personnel; public awareness and education; and assuring the adequacy and 
availability of sufficient resources to cope with such emergencies. In May 2021, the County of 
Orange and Orange County Fire Authority prepared a new Hazard Mitigation Plan (HMP) in 
compliance with federal and state regulations.102 
 
3.4.1.4.4 San Bernardino County 
 
As a CUPA, San Bernardino County Fire Department manages six hazardous material and 
hazardous waste programs for the County including: 1) Hazardous Materials Business Plan; 2) 
Hazardous Waste and Onsite Treatment; 3) Aboveground Petroleum Storage Act; 3) 
Underground Storage Tank; 5) CalARP Program; and 6) Hazardous Materials Management Plan 
and Hazardous Materials Inventory Statements (California Fire Code). The CUPA program is 
designed to consolidate, coordinate, and uniformly and consistently administer permits, 
inspection activities, and enforcement activities throughout San Bernardino County. This 
approach strives to reduce overlapping and sometimes conflicting requirements of different 
governmental agencies independently managing these programs. The CUPA is charged with the 
responsibility of conducting compliance inspections for over 7000 regulated facilities in San 
Bernardino County.103 
 
The San Bernardino County General Plan contains the Hazards Element which was amended in 
2020 with goals such as avoiding new buildings in environmental hazard areas, require 
underground utilities to withstand seismic forces, hardening structures for fire risk, adhering to 
the goals, objectives and actions in the County’s Hazard Mitigation Plan, minimizing the use of 

 
101  Orange County Health Care Agency, CUPA Homepage. Available at: https://ochealthinfo.com/about-hca/public-health-

services/environmental-health-services/hazardous-materials. Accessed May 19, 2022. 
102  County of Orange and Orange County Fire Authority, Local Hazard Mitigation Plan. May 2021. Available at : 

https://www.ocsheriff.gov/sites/ocsd/files/2021-
05/May%202021%20County%20of%20Orange%20Hazard%20Mitigation%20Plan%20PUBLIC%20REVIEW%20DRAFT.
pdf. Accessed May 25, 2022. 

103  San Bernardino County Certified Unified Program Agency, Hazardous Materials. Available at: 
https://sbcfire.org/hazmatcupa/. Accessed May 19, 2022. 

https://ochealthinfo.com/about-hca/public-health-services/environmental-health-services/hazardous-materials
https://ochealthinfo.com/about-hca/public-health-services/environmental-health-services/hazardous-materials
https://www.ocsheriff.gov/sites/ocsd/files/2021-05/May%202021%20County%20of%20Orange%20Hazard%20Mitigation%20Plan%20PUBLIC%20REVIEW%20DRAFT.pdf
https://www.ocsheriff.gov/sites/ocsd/files/2021-05/May%202021%20County%20of%20Orange%20Hazard%20Mitigation%20Plan%20PUBLIC%20REVIEW%20DRAFT.pdf
https://www.ocsheriff.gov/sites/ocsd/files/2021-05/May%202021%20County%20of%20Orange%20Hazard%20Mitigation%20Plan%20PUBLIC%20REVIEW%20DRAFT.pdf
https://sbcfire.org/hazmatcupa/
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hazardous materials where feasible, designating truck routes for hazardous materials, and 
maintaining up-to-date databases on the storage, use, and production of hazardous materials.104  
 
3.4.1.4.5 Riverside County 
 
CalEPA designated the Riverside County Department of Environmental Health as the CUPA for 
Riverside County. The CUPA oversees two Participating Agencies, (Corona Fire and Riverside 
Fire Departments) that implement hazardous materials programs within the County. The 
Riverside County Department of Environmental Health Hazardous Materials Branch is 
responsible for overseeing the six hazardous materials programs in the County, including: 1) 
Aboveground Petroleum Storage Tanks; 2) CalARP Program; 3) Hazardous Materials Business 
Plan; 4) Emergency Response Team; 5) Underground Storage Tanks; 6) Waste Generator; and 7) 
Waste Treatment.  
 
The Riverside County Department of Environmental Health Hazardous Materials Branch is 
responsible for inspecting facilities that handle hazardous materials, generate hazardous waste, 
treat hazardous waste, own/operate underground storage tanks, own/operate aboveground 
petroleum storage tanks, or handle other materials subject to the CalARP Program. In addition, 
the Branch maintains an emergency response team that responds to hazardous materials and 
other environmental health emergencies 24 hours a day, seven days a week.105  
 
3.4.2 EMERGENCY RESPONSE TO HAZARDOUS MATERIALS AND WASTE 

INCIDENTS 

3.4.2.1  Federal 

The Federal Emergency Management Agency (FEMA) exists to “raise risk awareness, educate in 
risk reduction options, and help take action before disasters; alert, warn, and message, coordinate 
Federal response, and apply and manage resources during disasters; and coordinate Federal 
recovery efforts, provide resources, and apply insight to future risk after disasters.”106 In 
preparation for future incidents, FEMA has produced the Authorized Equipment List (AEL) 
which, along with the Standardized Equipment List created by the Interagency Board (IAB) for 
Emergency Preparedness and Response, provides equipment recommendations for various 
missions (e.g., law enforcement: preventive radiation/nuclear detection) and sublists (e.g., 
detection, decontamination, medical); FEMA offers Preparedness Grants for equipment types 
approved under the AEL. To address the issue of jurisdictions’ limited resources, organizations 
are directed to implement the resource management principles of the National Incident 
Management System (NIMS) which connect neighboring jurisdictions through mutual aid 
agreement, private sector partnerships, and volunteer organization involvement. If an incident 
occurs, the organization responsible for the release is required by law to notify the National 
Response Center at 1-800-424-8802, a 24-hours per day center run by the United States Coast 

 
104 San Bernardino Hazard Element, October 2020. https://countywideplan.com/policy-plan/hazards/ Accessed May 25, 2022.  
105 Riverside County Department of Environmental Health, Hazardous Materials Programs. Available at: 

https://www.rivcoeh.org/OurServices/HazardousMaterials. Accessed May 19, 2022 
106 FEMA, “We are FEMA: Helping People Before, During and After Disasters” https://www.fema.gov/sites/default/files/2020-

03/publication-one_english_2019.pdf 

https://countywideplan.com/policy-plan/hazards/
https://www.rivcoeh.org/OurServices/HazardousMaterials
https://www.fema.gov/sites/default/files/2020-03/publication-one_english_2019.pdf
https://www.fema.gov/sites/default/files/2020-03/publication-one_english_2019.pdf
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Guard (USCG). The National Response Center will contact a designated FEMA On-Scene 
Coordinator (OSC) in the region, alongside state, local, tribal, and territorial emergency 
personnel who determine the status of the response and how much Federal involvement is 
necessary. OSC evaluate whether the cleanup was appropriate, timely, and minimized human 
and environmental damage.107 An OSC is an agent of either EPA or USCG: EPA OSC have 
primary responsibility for spills and releases to inland areas and waters while USCG OSC have 
responsibility for coastal waters and the Great Lakes.108 

The National Incident Management System (NIMS) focuses on resource management before and 
during an incident. “Resource management preparedness involves: identifying and typing 
resources; qualifying, certifying, and credentialing personnel; planning for resources; and 
acquiring, storing, and inventorying resources.” By identifying and typing resources, common 
language can be established for defining minimum capabilities expected of personnel, teams, 
facilities, equipment, and supplies; and enabling communities to plan for, request, and have 
confidence in the resources they receive. FEMA is responsible for developing and maintaining 
resource typing definitions. Training personnel and stockpiling resources ensure that, when an 
incident occurs, the most effective and efficient response can be executed. Personnel responding 
to an incident are organized according to a standardized approach to command, control, and 
coordination, the Incident Command System (ICS). Depending on the situation, a single Incident 
Commander or group of Unified Command will oversee a team consisting of a public 
information officer, safety officer, liaison officer, and operations, planning, logistics, and 
finance/administration teams each with their own chief. NIMS staff and representatives from 
other jurisdictions coordinate at Emergency Operations Centers (EOC). During an incident, the 
Incident Commander(s) identify, order, mobilize, and track resources; followed by demobilizing, 
and reimbursing and restocking supplies accordingly afterwards.109 

The EPA Environmental Response Team (ERT) “responds to oil spills, chemical, biological, 
radiological, and nuclear incidents, and large-scale national emergencies, including homeland 
security incidents…when requested or when state and local first responder capabilities have been 
exceeded.”110 In addition to the EPA OSC, the ERT consists of technical experts who advise at 
the scene of hazardous substance releases. Special teams include: the Radiological Emergency 
Response Team (RERT), the Chemical, Biological, Radiological, and Nuclear Consequence 
Management Advisory Division (CBRN CMAD), and the National Criminal Enforcement 
Response Team (NCERT).111 

3.4.2.2  State 

The California Office of Emergency Services (CalOES) exists to enhance safety and 
preparedness in California through strong leadership, collaboration, and meaningful partnerships. 

 
107 FEMA, Hazardous Materials Incidents, Guidance for State, Local, Tribal, Territorial, and Private Sector Partners, August 

2019. https://www.fema.gov/sites/default/files/2020-07/hazardous-materials-incidents.pdf 
108 USEPA, EPA’s On-Scene Coordinators. https://www.epa.gov/emergency-response/epas-scene-coordinators-oscs 
109 FEMA, National Incident Management System, Third Edition, October 2017. https://www.fema.gov/sites/default/files/2020-

07/fema_nims_doctrine-2017.pdf 
110 USEPA, EPA’s Role in Emergency Response. https://www.epa.gov/emergency-response/epas-role-emergency-response 
111 USEPA, EPA’s Role in Emergency Response – Special Teams. https://www.epa.gov/emergency-response/epas-role-

emergency-response-special-teams 

https://www.fema.gov/sites/default/files/2020-07/hazardous-materials-incidents.pdf
https://www.epa.gov/emergency-response/epas-scene-coordinators-oscs
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The goal of CalOES is to protect lives and property by effectively preparing for, preventing, 
responding to, and recovering from all threats, crimes, hazards, and emergencies. CalOES is 
under the Fire and Rescue Division, and coordinates statewide implementation of hazardous 
materials accident prevention and emergency response programs for all types of hazardous 
materials incidents and threats. In response to any hazardous materials emergency, CalOES is 
called upon to provide state and local emergency managers with emergency coordination and 
technical assistance.  

Pursuant to the Emergency Services Act, the State of California has developed an Emergency 
Response Plan to coordinate emergency services provided by federal, state, and local 
government agencies and private persons. Response to hazardous materials incidents is one part 
of this plan. The Plan is administered by CalOES which coordinates the responses of other 
agencies. Six mutual aid and Local Emergency Planning Committee (LEPC) regions have been 
identified for California, as required by the federal Superfund Amendments and Re-authorization 
Act (SARA). California is divided into three areas of the state designated as the Coastal (Region 
II, which includes 16 counties with 151 incorporated cities and a population of about eight 
million people), Inland (Region III, Region IV and Region V, which includes 31 counties with 
123 incorporated cities and a population of about seven million people), and Southern (Region I 
and Region VI, which includes 11 counties with 226 incorporated cities and a population of 
about 21.6 million people). At the federal level, the U.S. DOT has overlapping jurisdiction over 
portions of Region I and Region VI, which are also within the jurisdiction of South Coast 
AQMD. 

In addition, pursuant to the Hazardous Materials Release Response Plans and Inventory Law of 
1985, local agencies are required to develop "area plans" for response to releases of hazardous 
materials and wastes. These emergency response plans depend to a large extent on the business 
plans submitted by persons who handle hazardous materials. An area plan must include pre-
emergency planning of procedures for emergency response, notification, coordination of affected 
government agencies and responsible parties, training, and follow-up. 

With respect to suppliers and sellers of hazardous materials, HSC Section 25506 specifically 
requires all businesses handling hazardous materials to submit a business emergency response 
plan to assist local administering agencies in the emergency release or threatened release of a 
hazardous material. Business emergency response plans generally require the following:  

1. Identification of individuals who are responsible for various actions, including 
reporting, assisting emergency response personnel, and establishing an emergency 
response team;  

2. Procedures to notify the administering agency, the appropriate local emergency 
rescue personnel, and the CalOES;  

3. Procedures to mitigate a release or threatened release to minimize any potential 
harm or damage to persons, property, or the environment;  

4. Procedures to notify the necessary persons who can respond to an emergency 
within the facility;  
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5. Details of evacuation plans and procedures;  

6. Descriptions of the emergency equipment available in the facility;  

7. Identification of local emergency medical assistance; and 

8. Training (initial and refresher) programs for employees in: 

a. The safe handling of hazardous materials used by the business; 
b. Methods of working with the local public emergency response agencies; 
c. The use of emergency response resources under control of the handler; 

and, 
d. Other procedures and resources that will increase public safety and 

prevent or mitigate a release of hazardous materials. 

In general, every county or city and all facilities using a minimum amount of hazardous materials 
are required to formulate detailed contingency plans to eliminate, or at least minimize, the 
possibility and effect of fires, explosion, or spills. In cooperation with the CalOES, local 
jurisdictions have enacted ordinances that set standards for area and business emergency 
response plans. These requirements include immediate notification, mitigation of an actual or 
threatened release of a hazardous material, and evacuation of the emergency area. 

3.4.2.3  Local 

Los Angeles County 
The Sheriff, Fire, Health Services, and Public Works departments, and the Chief Executive 
Office, Office of Emergency Management respond to emergencies in the County of Los Angeles. 
In particular, the Fire Department Hazardous Materials program addresses chemical and 
explosive threats, provides 24-hour emergency services, and operates at four locations 
distributed throughout county: Haz Mat 43 – 921 South Stimson Avenue, La Puente, CA 91746; 
Haz Mat 105 – 18915 South Santa Fe Avenue, Compton, CA 90221; Haz Mat 129 – 42110 6th 
Street West, Lancaster, CA 93534; and Haz Mat 150 – 19190 Golden Valley Road, Santa 
Clarita, CA 91387. 112 
 
Orange County 
The Orange County Environmental Health Hazardous Materials Team (Health HazMat Team) 
addresses chemical and explosive threats, provides 24-hour emergency services, and operates out 
of two locations throughout the county: Haz Mat 20 and Haz Mat 220 operate out of Fire Station 
20 at 7050 Corsair, Irvine, CA 92618; and Haz Mat 79 operates out of Fire Station 79 at 1320 E. 
Warner Avenue, Santa Ana, CA 92705, respectively.113 
 
 

 
112 County of Los Angeles Fire Department, Emergency Operations. https://fire.lacounty.gov/emergency-operations/ 
113 Orange County, Hazardous Materials Emergency Response https://www.ochealthinfo.com/about-hca/public-health-

services/environmental-health-services/hazardous-materials/emergency 

https://fire.lacounty.gov/emergency-operations/
https://www.ochealthinfo.com/about-hca/public-health-services/environmental-health-services/hazardous-materials/emergency
https://www.ochealthinfo.com/about-hca/public-health-services/environmental-health-services/hazardous-materials/emergency
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Riverside County 
The Countywide Hazmat Operations Group consists of hazmat teams from the Riverside County 
Emergency Management Department, CALFIRE/Riverside County Fire Department, Riverside 
County Sheriff's Hazardous Device Team, County of Riverside Department of Environmental 
Health, Riverside University Health System - Public Health, as well as the cities of Corona, 
Hemet, and Riverside. 
 
The Riverside County Department of Environmental Health Hazardous Materials Emergency 
Response Team responds 24 hours a day, seven days a week throughout Riverside County to a 
variety of chemical related incidents and complaints and operates out of two locations 
throughout the county: HazMat 34 operate out of Fire Station 34 at 32655 Haddock Street, 
Winchester, CA 92596; and HazMat 81 operates out of Fire Station 81 at 37955 Washington 
Street, Palm Desert, CA 92211.114 
 
San Bernardino County 
The San Bernardino County Fire Office of the Fire Marshal Hazardous Materials Response 
Team responds to hazardous materials incidents that require control and containment, mitigation 
or remediation, and operates out of two locations throughout the county: 1) HazMat 73 operates 
out of Fire Station 73 at 8143 Banana Ave, Fontana, CA 92335; and 2) HazMat 62 operates out 
of Fire Station 22 at 12398 Tamarisk Rd, Victorville, CA 92395. 115 
 
3.4.3 HAZARDOUS MATERIALS INCIDENTS 

Hazardous materials move through the region by a variety of modes: truck, rail, air, ship, and 
pipeline. The movement of hazardous materials implies a degree of risk, depending on the 
materials being moved, the mode of transport, and numerous other factors (e.g., weather and 
road conditions). According to the Office of Hazardous Materials Safety (OHMS) in the U.S. 
DOT, hazardous materials shipments can be regarded as equivalent to deliveries, but any given 
shipment may involve one or more movements or trip segments, which may occur by different 
routes (e.g., rail transport with final delivery by truck). According to the Commodity Flow 
Survey data, there were more than 2.9 billion tons of hazardous materials shipments in the 
United States in 2017 (the last year for which data is available). Table 3.4-2 indicates that trucks 
move more than 60 percent and pipeline accounts for approximately 23 percent of all hazardous 
materials transported from a location in the United States. By contrast, rail accounts for only 
three percent of transported materials.116 In California, 83 percent of hazardous materials are 
moved by pipeline. 
 

 
114 Riverside County Department of Health https://www.rivcoeh.org/OurServices/HazardousMaterials/EmergencyResponseTeam 
115 San Bernardino County Hazardous Materials Response Team, https://sbcfire.org/hmemergencyresponse/ 
116 USDOT, 2020. Table H1a: Hazardous Material Shipment Characteristics by Mode of Transportation for the United States: 

2017. United States: 2017; 2017 Economic Census and 2017 Commodity Flow Survey. Issued September 2020. 
https://www.census.gov/content/dam/Census/library/publications/2017/econ/ec17tcf-us.pdf. 

https://sbcfire.org/hmemergencyresponse/
https://www.census.gov/content/dam/Census/library/publications/2017/econ/ec17tcf-us.pdf
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TABLE 3.4-2 
Movement of Hazardous Materials in the United States and California in 2017 

Mode 

Hazardous Material Transported in the 
United States 

Hazardous Materials Transported in 
California 

Quantity of 
Hazardous 
Materials 

Transported 
(thousand tons) 

Percent of Total 
Hazardous 
Materials 

Movement by Mode 
of Transportation 

Quantity of 
Hazardous 
Materials 

Transported 
(thousand tons) 

Percent of Total 
Hazardous 
Materials 

Movement by 
Mode of 

Transportation 
Truck 1,814,848 61.1% 154.4 13.8% 
Rail 90,387 3.0% 17.2 1.6% 
Water 304,189 10.2% 15.6 1.4% 
Pipeline  679,846 22.9% 931.5 83.2% 
Total 2,967,965 100.0% 1,118.7 100 
Single mode air, multiple modes, and other modes also comprise part of the total, but have not been listed. 
Source: U.S. DOT 117 
 
California Hazardous Materials Incident Reporting System: The California Hazardous 
Materials Incident Reporting System (CHMIRS) is a post-incident reporting system to collect 
data on incidents involving the accidental release of hazardous materials in California. 
Information on accidental releases of hazardous materials is reported to and maintained by 
CalEMA. The U.S. DOT Pipeline and Hazardous Materials Safety Administration (PHMSA) 
provides access to retrieve data from the Incident Reports Database, which also includes non-
pipeline incidents, e.g., truck and rail events. Incident data and summary statistics, e.g., release 
date, geographical location (state and county) and type of material released, are available online 
from the Hazmat Incident Database. 
 
Table 3.4-3 provides a summary of the reported hazardous material incidents for Los Angeles, 
Orange, Riverside, and San Bernardino counties for 2019 through 2021 from the Hazmat 
Incident Database. Data presented is for the entire county and not limited to the portion of the 
county located within the jurisdiction of the South Coast AQMD. 

 
TABLE 3.4-3 

Reported Hazardous Materials Incidents for 2019 - 2021 

County 2019 2020 2021 
Los Angeles 405 389 287 
Orange 84 84 103 
Riverside 45 57 75 
San Bernardino 412 477 470 

Total 946 1,007 935 
 

117 USDOT, 2020. Table H1a: Hazardous Material Shipment Characteristics by Mode of Transportation for the United States: 
2017. United States: 2017; 2017 Economic Census and 2017 Commodity Flow Survey. Issued September 2020. Available at 
https://www.census.gov/content/dam/Census/library/publications/2017/econ/ec17tcf-us.pdf 

https://www.census.gov/content/dam/Census/library/publications/2017/econ/ec17tcf-us.pdf
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In 2019, there were a total of 946 incidents reported for Los Angeles, Orange, Riverside, and San 
Bernardino counties. In 2020, there were a total of 1,007 incidents reported for Los Angeles, 
Orange, Riverside, and San Bernardino counties, and in 2021, a total of 935 incidents for these 
four counties. Over the three-year period, San Bernardino and Los Angeles counties accounted 
for the largest number of incidents, followed by Orange and Riverside counties. 
 
CalOES is required to collect hazardous materials release notifications from the public, 
businesses, and emergency response agencies to ensure local and state agencies are alerted to 
possible hazardous materials releases and to dispatch emergency resources for both notification 
and response to hazardous materials incidents. Reports of annual notifications are available to the 
public and can be downloaded for specific years.118  
 
3.4.4 HAZARDS ASSOCIATED WITH AIR POLLUTION CONTROL, PRODUCTION 

REFORMULATIONS, AND ALTERNATIVE FUELS  

The South Coast AQMD has evaluated the hazards analyses in CEQA documents prepared for 
previously developed AQMPs and various South Coast AQMD rules, and facility modification 
projects where the South Coast AQMD permits are required. The analyses covered a range of 
potential air pollution control technologies and equipment. For example, CEQA documents 
prepared for the previous AQMPs and South Coast AQMD rules, such as the March 2017 
Program EIR for the 2016 AQMP and the December 2015 Final Program Environmental 
Assessment for NOx RECLAIM, have specifically evaluated hazard impacts from new or 
modified add-on air pollution control equipment that use hazardous materials (e.g., SCRs using 
ammonia and catalysts, scrubbers using chemicals, etc.). 

Add-on pollution control technologies which have been previously analyzed for hazards include 
carbon adsorption, incineration, post-combustion flue-gas treatment, SCR and selective non-
catalytic reduction (SNCR), wet gas and dry gas scrubbers (LoTOxTM with WGS, and 
UltraCatTM with DGS), baghouses and supplemental filters, and electrostatic precipitators. The 
use of add-on pollution control equipment may concentrate or utilize hazardous materials. A 
malfunction or accident when using add-on pollution control equipment could potentially expose 
people to hazardous materials, explosions, or fires. The South Coast AQMD has determined that 
the transport, use, and storage of ammonia, both aqueous and anhydrous, (used in SCR and 
SNCR systems) may have significant hazard impacts in the event of an accidental release. 
Further analyses have indicated that the use of aqueous ammonia (in lieu of anhydrous ammonia) 
can usually reduce the hazards associated with ammonia use in SCR and SNCR systems to less 
than significant.  

The potential hazards associated with alternative coating methods have been analyzed including 
powder coatings, radiation-curable coatings, high solids coatings, and waterborne coatings. The 
greatest hazard associated with both current and alternative coating methods is flammability. 
 

 
118 CalOES, Spill Release Archive Files. https://www.caloes.ca.gov/Governments-Tribal/Plan-Prepare/Spill-Release-Reporting, 

accessed August 23, 2021. 

https://www.caloes.ca.gov/Governments-Tribal/Plan-Prepare/Spill-Release-Reporting
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Alternative fuels may be used to reduce emissions from both stationary source equipment and 
motor vehicles. The 2022 AQMP seeks emission reductions from low NOx and zero emission 
technologies that could be accomplished with alternative fuels and electric batteries. The 
alternative fuels which have been analyzed include reformulated gasoline, methanol, compressed 
natural gas, liquid petroleum gas (LPG) or propane, and electrically charged batteries. Like 
conventional fossil fuels, alternative fuels may create fire hazards, explosions, or accidental 
releases during fuel transport, storage, dispensing, and use. Electric batteries also present a slight 
fire and explosion hazards due to the presence of reactive compounds, which may be subjected to 
high temperatures.  
 
3.4.4.1  Air Pollution Control Processes 

The following chemicals are specifically associated with operating the aforementioned air 
pollution control equipment that may be employed as a result of implementing the proposed 
project. 
 
Ammonia 
At room temperature, ammonia is a colorless gas that is typically found in the form of water 
vapor or particulates; it is corrosive at high concentrations. Ammonia odor is pungent and 
irritating, and therefore provides precautionary warning of its presence in most cases. However, 
after prolonged exposure to this chemical, it is more difficult to detect due to olfactory fatigue or 
adaptation. 

Ammonia is the primary hazardous chemical identified with the use of SCR systems. Ammonia, 
though not a carcinogen, can have chronic and acute health impacts. Therefore, a potential 
increase in the use of ammonia may increase the current existing risk setting associated with 
deliveries (e.g., truck and road accidents) and onsite or offsite spills for each facility that 
currently uses or will begin to use ammonia. Exposure to a toxic gas cloud is the potential hazard 
associated with this type of control equipment. A toxic gas cloud is the release of a volatile 
chemical such as anhydrous ammonia that could form a cloud that migrates off-site, thus 
exposing individuals. Anhydrous ammonia is heavier than air such that when released into the 
atmosphere, it would form a cloud at ground level rather than be dispersed. “Worst-case” 
conditions tend to arise when very low wind speeds coincide with the accidental release, which 
can allow the chemicals to accumulate rather than disperse. Though there are facilities that may 
be affected by the 2022 AQMP control measures that are currently permitted to use anhydrous 
ammonia, for any new construction, however, current South Coast AQMD policy no longer 
allows the use of anhydrous ammonia. Instead, to minimize the hazards associated with ammonia 
used in the SCR or SNCR process, aqueous ammonia, 19 percent by volume, is typically 
required as a permit condition associated with the installation of SCR or SNCR equipment for 
the following reasons: 1) 19 percent aqueous ammonia does not travel as a dense gas like 
anhydrous ammonia; and 2) 19 percent aqueous ammonia is not on any acutely hazardous 
materials lists unlike anhydrous ammonia or aqueous ammonia at higher percentages. Also, if 
released, aqueous ammonia is likely to pool in liquid form and would be captured in a 
surrounding berm. As such, the release impacts of an aqueous ammonia release are not as great 
as anhydrous ammonia release. 
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Acute inhalation of ammonia may lead to corrosive injury to the skin and mucus membranes of 
the eyes, lungs, and gastrointestinal tract. Exposure to very high concentrations may result in eye 
redness and lacrimation (tearing), nose and throat irritation, cough, choking sensation, dyspnea 
(labored breathing or shortness of breath), lung damage, or death. Fatalities from ammonia 
exposure are most commonly caused by pulmonary edema (fluid accumulation in the lung). 
People with asthma and other respiratory conditions such as cardiopulmonary disease or with no 
tolerance developed from recent exposure may be more sensitive to the toxic effects of ammonia.  

Chronic exposure to ammonia may impact pulmonary function tests or lead to subjective 
symptomatology in workers. Chronic cough, asthma, lung fibrosis, and chronic irritation of the 
eye membranes and skin have also been reported. The most sensitive endpoints of chronic 
ammonia exposure are decreased pulmonary function, and eye, skin, and respiratory irritation, 
which were reported in an occupational inhalation study at a concentration of 6.5 mg/m3.  

Ammonia has been categorized as a slight fire hazard by the National Fire Protection Association 
with a lower explosive limit (LEL) equal to 15 percent, but this hazard is increased in the 
presence of oil or other combustible materials. The USEPA characterizes ammonia as an 
extremely hazardous substance, and vapors may form an explosive mixture with air. OSHA 
regulations require employees of facilities where ammonia is used to be trained in the safe use of 
ammonia (see 29 CFR Part 1910, Section 1910.120). Facilities that handle over 10,000 pounds of 
anhydrous ammonia, or more than 20,000 pounds of ammonia in an aqueous solution of 20 
percent ammonia or greater must prepare a Risk Management Plan (RMP) and implement a Risk 
Management Program to prevent accidental releases. The CalARP Program threshold is more 
stringent at 500 pounds of anhydrous ammonia and facilities are evaluated for accident risk, and 
a determination is made whether an RMP is required.  

Selective Catalysts – Vanadium Pentoxide 
SCR catalysts typically contain heavy metal oxides such as vanadium and/or titanium, thus 
creating a potential human health and environmental risk related to the handling and disposal of 
spent catalyst. Vanadium pentoxide, the most commonly used SCR catalyst, is on the USEPA’s 
list of Extremely Hazardous Materials. The quantity of waste associated with SCR is large, 
although the actual amount of active material in the catalyst bed is relatively small. This requires 
the use of licensed transport and disposal facilities and compliance with RCRA regulations. 
Facilities may face added costs by having to dispose of these materials out of state due to a lack 
of licensed disposal facilities that will handle these materials. This responsibility may not be 
borne by the plant since catalyst suppliers often collect and recycle spent catalyst as part of their 
contract.119 

3.4.4.2  Reformulated Products 

The potential hazards associated with alternative coating methods have been analyzed including 
powder coatings, radiation-curable coatings, high solids coatings, and waterborne coatings. The 
greatest hazard associated with both current and alternative coating methods is flammability. To 
meet the lowered VOC content limits, products are generally reformulated. While reformulated 

 
119 U.S. Department of Energy, National Energy Technology Laboratory, Nitrogen Oxides. 

https://netl.doe.gov/research/Coal/energy-systems/gasification/gasifipedia/nitrogen-oxides 

https://netl.doe.gov/research/Coal/energy-systems/gasification/gasifipedia/nitrogen-oxides
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products have lower VOC contents, the reformulations have widely varying flammability and 
health effects, depending on the chemical characteristics of the replacement solvents contained in 
the reformulated products. While some reformulations are made with water, which is not 
flammable or hazardous and does not have adverse health impacts, other reformulations have 
been made with a solvent that may be exempt from the definition of a VOC in South Coast 
AQMD Rule 102 – Definition of Terms, but still have hazardous properties. For example, 
acetone is a Group I exempt compound because of its low reactivity and is frequently used in 
reformulated products, but it is highly flammable. In addition, coatings, solvents, adhesives, and 
sealants can also be reformulated with other solvents that are not necessarily exempt from the 
definition of a VOC, but that also have flammability and potential health effects issues. 
 
3.4.4.3  Fossil Fuels/Alternative Fuels 
 
Fossil Fuels 
Gasoline is a mixture of about 150 chemicals refined from crude oil. It evaporates easily, is 
highly flammable, and can possibly form explosive mixtures in air. Gasoline contains benzene, 
toluene, ethylbenzene, and xylene, referred to as BTEX compounds. How the gasoline is 
manufactured determined which chemicals are present and in what concentrations.  
 
Gasoline is used as a fuel in cars, boats, lawn mowers, and other engines. Gasoline contains 
additives such as lubricants, anti-rust agents, and anti-icing agents to enhance the performance of 
cars. The most common additive used in gasoline is ethanol to increase octane and oxygen levels 
and reduce pollution emissions. 
 
Many of the harmful effects seen after exposure to gasoline are due to the individual chemicals 
in the gasoline mixture, such as benzene. Inhaling or swallowing large amounts of gasoline can 
cause death. Inhaling high concentrations of gasoline is irritating to the lungs when breathed in 
and irritating to the lining of the stomach when swallowed. Gasoline is also a skin irritant. 
Breathing in high levels of gasoline for short periods or swallowing large amounts of gasoline 
may also cause harmful effects on the nervous system. Serious nervous system effects include 
coma and the inability to breathe, while less serious effects include dizziness and headaches. 
While gasoline itself is not considered to be a carcinogen, compounds within gasoline (e.g., 
benzene) are considered carcinogenic. [ATSDR, 1996].  
 
Diesel fuel is a mixture of numerous chemicals made from crude oil. Diesel is heavier (i.e., less 
volatile) than gasoline, which means it evaporates slow and is less flammable than gasoline. 
Diesel fuel is any liquid fuel used in diesel engines, which use compression for fuel ignition, 
without a spark. Diesel has more energy per gallon than gasoline.  
 
Biodiesel/Renewable Diesel 
Biodiesel and renewable diesel fuels are both replacements for diesel fuel. Biodiesel meets the 
ASTM specification D6751 and is domestically produced, renewable fuel derived from 
biological sources such as vegetable oils, animal fats, or recycled restaurant greases. The process 
for creating biodiesel involves mixing the oil with alcohol (e.g., methanol or ethanol) in the 
presence of a chemical such as sodium hydroxide. This process produces a methyl ester when 
methanol is used or an ethyl ester when ethanol is used. Methyl ester from soy beans is more 
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economical to produce, and, therefore, is more common in the U.S. Like petroleum diesel, 
biodiesel is used to fuel compression-ignition engines, which run on petroleum diesel. Biodiesel 
is not flammable, is biodegradable, and reduces air pollutants such as particulates, carbon 
monoxide, hydrocarbons, and air toxics. However, the materials used to manufacture biodiesel 
may be hazardous, e.g., ethanol, methanol, sulfuric, and hydrochloric acids. The most common 
blended biodiesel is B20, which is 20 percent biodiesel and 80 percent conventional diesel. 
 
Renewable diesel is a hydrocarbon that is chemically equivalent to petroleum diesel, meets the 
ASTM D975 specification for diesel, and can be used as drop-in biofuel that does not require 
blending with petroleum diesel for use. Because biodiesel and renewable diesel are chemically 
similar to diesel, their hazards are essentially the same. The feedstocks used to produce these 
fuels are often vegetable oils, beef fats, etc., and tend to have fewer hazards than crude oil.  
 
Natural Gas 
Natural gas is an odorless, gaseous mixture of hydrocarbons—predominantly made up of 
methane (CH4). Two forms of natural gas are currently used in vehicles: compressed natural gas 
(CNG) and liquefied natural gas (LNG). While LNG and CNG are similar, their delivery and 
storage methods are different. LNG is frozen in order to turn it into liquid form, whereas CNG is 
pressurized to the point where it is very compact. 
 
CNG is produced by compressing natural gas to less than one percent of its volume at standard 
atmospheric pressure. To provide adequate driving range, CNG is stored onboard a vehicle in a 
compressed gaseous state at a pressure of up to 3,600 pounds per square inch. CNG is used in 
light-, medium-, and heavy-duty applications. A CNG-powered vehicle gets about the same fuel 
economy as a conventional gasoline vehicle on a gasoline equivalent basis. 
 
LNG is essentially no different from the natural gas used in homes and businesses every day, 
except that it has been refrigerated to minus 259 degrees Fahrenheit at which point it becomes a 
clear, colorless, and odorless liquid. As a liquid, natural gas occupies only one six-hundredth of 
its gaseous volume and can be transported economically between continents in special tankers. 
LNG weighs slightly less than half as much as water, so it floats on water. However, when LNG 
comes in contact with any warmer surface such as water or air, it evaporates very rapidly 
("boil"), returning to its original, gaseous volume. As the LNG vaporizes, a vapor cloud 
resembling ground fog will form under relatively calm atmospheric conditions. The vapor cloud 
is initially heavier than air since it is so cold, but as it absorbs more heat, it becomes lighter than 
air, rises, and can be carried away by the wind. LNG vapor clouds can ignite within the portion 
of the cloud where the concentration of natural gas is between a five and a 15 percent (by 
volume) mixture with air. To catch fire, this portion of the vapor cloud must encounter an 
ignition source. Otherwise, the LNG vapor cloud will simply dissipate into the atmosphere. An 
ignited LNG vapor cloud is very dangerous, because of its tremendous radiant heat output and 
can cause extensive damage to life and property, if ignited. 
 
LNG is considered a hazardous material. The potential hazards associated with LNG include heat 
from ignited LNG vapors and direct exposure of skin to a cryogenic (extremely cold) substance. 
Although not poisonous, exposure to LNG could cause asphyxiation due to the absence of 
oxygen. Generally, there are four requirements for safety associated with LNG, including 
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primary containment, secondary containment, safeguard systems and separation distance, which 
apply across the LNG value chain, from production, liquefaction and shipping, to storage and re-
gasification. [Foss, 2012]. 
 
Electric Vehicles 
Battery electric vehicles are becoming the dominant alternative energy vehicles. EVs have a fully 
electric powertrain and are powered by rechargeable batteries. Early EVs used nickel-metal 
hydride (NiMH) batteries. High voltage lithium ion batteries are now the standard power source 
for EVs. [NTSB, 2020].  
 
Fires in electric vehicles powered by high-voltage lithium-ion batteries pose the risk of electric 
shock to occupants and emergency responders from exposure to the high-voltage components of 
a damaged lithium-ion battery. A further risk is that damaged cells in the battery can experience 
uncontrolled increases in temperature and pressure (thermal runaway), which can lead to hazards 
such as battery reignition/fire. The risks of electric shock and battery reignition/fire arise from 
the “stranded” energy that remains in a damaged battery. 
 
The National Transportation Safety Board (NTSB) has studied electric vehicle crashes and has 
issues the following findings. [NTSB, 2020]: 
 

• Manufacturers’ emergency response guides provide sufficient vehicle-specific 
information for disconnecting an electric vehicle’s high voltage system when the high-
voltage disconnects are accessible and undamaged by crash forces. 

• Crash damage and resulting fires may prevent first responders from accessing the high-
voltage disconnects in electric vehicles. 

• The instructions in most manufacturers’ emergency response guides for fighting high-
voltage lithium-ion battery fires lack necessary, vehicle-specific details on suppressing 
the fires. 

• Thermal runaway and multiple battery reignitions after initial fire suppression are safety 
risks in high-voltage lithium-ion battery fires.  

• The energy remaining in a damaged high-voltage lithium-ion battery, known as stranded 
energy, poses a risk of electric shock and creates the potential for thermal runaway that 
can result in battery reignition and fire. 

• High-voltage lithium-ion batteries in electric vehicles, when damaged by crash forces or 
internal battery failure, present special challenges to responders because of insufficient 
information from manufacturers on procedures for mitigating the risks of stranded 
energy. 

• Storing an electric vehicle with a damaged high-voltage lithium-ion battery inside the 
recommended 50-foot radius clear area may be infeasible at tow or storage yards. 

• Although existing standards address damage sustained by high-voltage lithium-ion 
battery systems in survivable crashes, they do not address high-speed, high-severity 
crashes resulting in damage to high-voltage lithium-ion batteries and associated stranded 
energy. 
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Hydrogen 
Hydrogen is the simplest, lightest, and most plentiful element in the universe. In its normal 
gaseous state, hydrogen is a colorless, odorless, tasteless, non-toxic and burns invisible. Most 
hydrogen is made from natural gas through a process known as steam reforming. Reforming 
separates hydrogen from hydrocarbons by adding heat. Hydrogen can also be produced from a 
variety of sources including water and biomass. Hydrogen can be used as a combustion fuel or in 
fuel cell vehicles to produce electricity to power electric motors. Hydrogen is a clean fuel with 
almost no emissions. The only emission from vehicles that use hydrogen as a fuel is water vapor.  
 
Hydrogen is different from conventional gasoline and diesel fuels. It is a gas that must be stored 
at high pressure or as a cryogenic liquid. Most hazards stem from the fact that hydrogen gas is 
odorless, colorless, and tasteless, so leaks are not easily detected by human senses. As a gas, 
hydrogen tends to dissipate when released, since it is much lighter than air (under normal 
conditions), and does not pool.  
 
As a cryogenic liquid, hydrogen hazards can include frostbite burns or hypothermia because of 
its very low temperature. The storage of hydrogen as a liquid in a vessel results in continuous 
evaporation. To equalize pressure, hydrogen gas must be vented to a safe location or temporarily 
collected. Storage vessels should be kept under positive pressure to prevent entering of air, thus 
producing flammable mixtures. [Rigas, F., and Amyotte, P.R., 2013]. 
 
Hydrogen has a much broader flammability range than conventional fuels, is flammable, and can 
cause a fire. Fire represents a hazard for gaseous fueled vehicles, including hydrogen, because, if 
not mitigated, it can cause fuel containers to explode. A hydrogen flame is nearly invisible in 
daylight but readily visible in the dark. Fire-fighting a hydrogen fire can be challenging during 
the daylight because the flames are difficult to see. Incidents involving hydrogen releases include 
pressure relief devices; hydrogen cylinders, piping, liquid hydrogen, industrial trucks, hydrogen 
compressors, laboratory incidents, and fueling station incidents. [Pacific Northwest National 
Laboratory, 2020]. 
 
Liquid Petroleum Gas (LPG) 
LPG is a mixture of several gases that is generally called "propane," in reference to the mixture's 
chief ingredient. LPG changes to the liquid state at the moderately high pressures found in an 
LPG-powered vehicle's fuel tank. LPG is formed naturally, interspersed with deposits of 
petroleum and natural gas. Natural gas contains LPG, water vapor, and other impurities that must 
be removed before it can be transported in pipelines as a salable product.  
 
Propane vehicles emit about one-third fewer reactive organic gases than gasoline-fueled vehicles. 
NOx and CO emissions are also 20 percent and 60 percent less, respectively. Unlike gasoline-
fueled vehicles, there are no evaporative emissions while LPG vehicles are running or parked, 
because LPG fuel systems are tightly sealed. Small amounts of LPG may escape into the 
atmosphere during refueling, but these vapors are 50 percent less reactive than gasoline vapors, 
so they have less of a tendency to generate smog-forming ozone. LPG's extremely low sulfur 
content means that the fuel does not contribute significantly to SOx or PM emissions. 
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Many LPG-powered vehicles are converted gasoline-fueled vehicles. The relatively inexpensive 
conversion kits include a regulator/vaporizer that changes liquid propane to a gaseous form and 
an air/fuel mixer that meters and mixes the fuel with filtered intake air before the mixture is 
drawn into the engine's combustion chambers. Also included in conversion kits is closed-loop 
feedback circuitry that continually monitors the oxygen content of the exhaust and adjusts the 
air/fuel ratio as necessary. This device communicates with the vehicle's onboard computer to 
keep the engine running at optimum efficiency. LPG-powered vehicles additionally require a 
special fuel tank that is strong enough to withstand the LPG storage pressure of about 130 
pounds per square inch. The gaseous nature of the fuel/air mixture in an LPG vehicle's 
combustion chambers eliminates the cold-start problems associated with liquid fuels. In contrast 
to gasoline engines, which produce high emission levels while running cold, LPG engine 
emissions remain similar whether the engine is cold or hot. Also, because LPG enters an engine's 
combustion chambers as a vapor, it does not strip oil from cylinder walls or dilute the oil when 
the engine is cold. This helps LPG-powered engines to have a longer service life and reduced 
maintenance costs. Also helping in this regard is the fuel's high hydrogen-to-carbon ratio (C3H8), 
which enables LPG-powered vehicles to have less carbon build-up than gasoline- and diesel-
powered vehicles. LPG delivers roughly the same power, acceleration, and cruising speed 
characteristics as gasoline. It does yield a somewhat reduced driving range, however, because it 
contains only about 70-75 percent of the energy content of gasoline. Its high octane rating 
(around 105) means, though, that an LPG engine's power output and fuel efficiency can be 
increased beyond what would be possible with a gasoline engine without causing destructive 
"knocking." Such fine-tuning can help compensate for the fuel's lower energy density. Fleet 
owners find that propane costs are typically 5 to 30 percent less than those of gasoline.  
 
Propane is an odorless, nonpoisonous gas that has the lowest flammability range of all alternative 
fuels. High concentrations of propane can displace oxygen in the air, though, causing the 
potential for asphyxiation. This problem is mitigated by the presence of ethyl mercaptan, which 
is an odorant that is added to warn of the presence of gas. While LPG itself does not irritate the 
skin, the liquefied gas becomes very cold upon escaping from a high-pressure tank, and may 
therefore cause frostbite, should it contact unprotected skin. As with gasoline, LPG can form 
explosive mixtures with air. Since the gas is slightly heavier than air, it may form a continuous 
stream that stretches a considerable distance from a leak or open container, which may lead to a 
flashback explosion upon contacting a source of ignition. 
 
While LPG is classified as a fire hazard, it is not classified as a toxic or as a hazardous air 
pollutant. LPG is a regulated substance subject to both the California and Federal RMP programs 
in accordance with Title 19 CCR Section 2770.4.1 and 40 CFR Part 68, Section 68.1263. The 
threshold quantity for LPG (as propane) as a regulated substance for accidental release 
prevention is 10,000 pounds. However, when LPG is used as a fuel by an end user (as is 
frequently the case with residential portable and stationary storage tanks), or when it is held for 
retail sale as a fuel, it is excluded from these RMP requirements, even if the amount exceeds the 
threshold quantity. On June 1, 2012, South Coast AQMD adopted Rule 1177 - Liquefied 
Petroleum Gas Transfer and Dispensing to reduce fugitive VOC emissions released during the 
transfer and dispensing of LPG at residential, commercial, industrial, chemical, agricultural, and 
retail sales facilities. Rule 1177 applies to the transfer of LPG to and from stationary storage 
tanks, cylinders, and cargo tanks, including bobtails, truck transports, and rail tank cars, and into 
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portable refillable cylinders. In addition, Rule 1177 requires the use of low emission fixed liquid 
level gauges or equivalent alternatives during filling of LPG-containing tanks and cylinders, use 
of LPG low emission connectors, routine leak checks and repairs of LPG transfer and dispensing 
equipment, and recordkeeping and reporting to demonstrate compliance. With respect to 
suppliers and sellers of LPG, HSC Section 25506 specifically requires all businesses handling 
hazardous materials to submit a business emergency response plan to assist local administering 
agencies in the emergency release or threatened release of a hazardous material.  
 
In general, every county or city and all facilities using a minimum amount of hazardous materials 
are required to formulate detailed contingency plans to eliminate, or at least minimize, the 
possibility and effect of fires, explosion, or spills. In conjunction with the California Office of 
Emergency Services, local jurisdictions have enacted ordinances that set standards for area and 
business emergency response plans. These requirements include immediate notification, 
mitigation of an actual or threatened release of a hazardous material, and evacuation of the 
emergency area. Lastly, operators who currently transfer and dispense LPG are well aware of the 
hazardous nature of LPG, including its flammability and receive periodic training for the safe 
handling of LPG for the following reasons. Facility operators with a dispensing system for LPG 
are required to comply with operating pressures pursuant to the standards developed by the 
American Society of Mechanical Engineers (ASME) Pressure Vessel Code, Section 8; NFPA 58 
with regard to venting LPG to the atmosphere; and for LPG tanks that are subject to RMP 
requirements, the operators must obtain permits from, and submit RMPs to the local Certified 
Unified Program Agency (CUPA) which is typically the city or county fire department. For 
similar reasons, industrial and commercial customers on the receiving end of LPG deliveries are 
also well aware of the safety issues associated with LPG. Residential customers, through 
warning labels on the portable cylinders and on the units to which the portable cylinders connect, 
are notified of the flammability dangers associated with LPG. 
 
Hazards Associated with Internal Combustion Engines 
Internal combustion engines, whether fueled by gasoline diesel, propane, natural gas, or other 
fuels, can act as ignition sources. Examples include:  

• Stationary engines such as compressors, generators, and pumps. 

• Mobile equipment or transports such as vans, trucks, forklifts, cranes, drill rigs, 
excavators, portable generators, and welding trucks. 

• Vehicles and motorized equipment. 

• Emergency response vehicles such as fire engines, and ambulances. 

• Vehicle-mounted engines on vacuum trucks, tanker trucks, and waste haulers. 

• Small portable engines such as mowers, blowers, generators, compressors, welders, and 
pumps.  

 
Internal combustion engines require a specific fuel-to-air ratio to work properly. Air enters the 
engine through the intake that leads to the combustion chambers (cylinders). If combustion 
engines operate in areas where flammable vapors or gases exist, the vapors and gases can enter 
the cylinders along with air. Additional flammable material in the cylinders provides an external 
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fuel source, increases the fuel-to-air ratio in the engine, potentially causing a fire or explosion. 
[OSHA, 2010].  
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3.5 HYDROLOGY AND WATER QUALITY 

The goal of the 2022 AQMP is to address the federal 2015 eight-hour ozone standard, to satisfy 
the planning requirements of the federal CAA by identifying ways to reduce emissions from 
existing emission sources and promoting the use of the cleanest available new emission sources 
and technologies. Several of the proposed control measures focus on maximizing the 
implementation of existing zero emission and low NOx technologies, recognizing that new zero 
emissions and ultra-low NOx technologies may still need to be invented or made commercially 
available in order to achieve the necessary reductions to attain the 70 ppb ozone standard. 
 
In particular, the 2022 AQMP is comprised of an assortment of control measures that are 
designed to accelerate the replacement of high-emitting mobile sources with low NOx and zero-
emission mobile sources; encourage the use of lower-emitting alternative fuels; affect stationary 
sources at existing and new commercial/industrial facilities and residential developments; 
develop incentives to remove/replace higher emitting equipment; establish greater control of 
industrial stationary sources; control indirect sources of emissions; improve energy efficiency; 
improve detection and procedures; and establish educational and outreach programs. 
 
While the proposed control measures are intended to improve overall air quality in the region, 
direct or indirect hydrology and water quality impacts associated with their implementation may 
occur from a potential increase in water demand and wastewater generation which could, in turn, 
impact water quality. 
 
The Initial Study for the 2022 AQMP identified several control measures as possibly 
contributing to potentially significant adverse hydrology and water quality impacts associated 
with: 1) modifying and/or replacing existing steam turbines with new units; 2) disposing of 
batteries and fluids and accidental spills associated with retiring various types of vehicles and 
engines; 3) reformulating coatings, solvents, adhesives, and lubricants to be water-based; and 4) 
conducting composting. This subchapter describes the existing setting for hydrology and water 
quality resources in South Coast AQMD’s jurisdiction. 
 
3.5.1 REGULATORY BACKGROUND  

Water resources are regulated by an overlapping network of local, state, and federal laws and 
regulations. Potable water supply is managed through the following agencies and water districts: 
the California Department of Water Resources (DWR), the California Department of Health 
Services (DHS), the State Water Resources Control Board (SWRCB), the U.S. EPA, and the 
U.S. Bureau of Reclamation. The DWR manages the State Water Project (SWP) and compiles 
planning information on water supply and water demand within the state. Water rights 
applications are processed through the SWRCB for properties claiming riparian rights. 
Applicable laws and regulations associated with hydrology are summarized in Table 3.5-1. 

  



 Chapter 3 – Existing Setting 
Final Program Environmental Impact Report Subchapter 3.5 – Hydrology and Water Quality 
 

2022 AQMP 3.5-2 November 2022 

TABLE 3.5-1 
Applicable Laws and Regulations for Hydrology 

Applicable Laws and 
Regulations Description 

Federal 
Clean Water Act (CWA) Administered primarily by U.S. EPA, the CWA pertains to water quality 

standards, state responsibilities, and discharges of waste to waters of the 
U.S. The U.S. EPA has delegated most of the administration of the CWA 
in California to the SWRCB. 

State 
California Water Rights The SWRCB administers water rights in California. SWRCB administers 

review, assessment, and approval of appropriative (or priority) surface 
water rights, permits/licenses for diversion and storage for beneficial use. 
Riparian water rights apply to the land and allow diversion of natural flows 
for beneficial uses without a permit, but users must share the resources 
equitably during drought. Groundwater management planning is a function 
of local government. Groundwater use by overlying property owners is not 
formally regulated, except in cases where the groundwater basin supplies 
are limited and uses have been adjudicated, or through appropriative 
procedures for groundwater transfers. 

Public Trust Doctrine The public trust doctrine is a legal principle establishing that certain 
resources, such as tide and submerged lands and navigable waterways, are 
preserved for public use. This body of common law requires the state to 
consider additional terms and conditions when issuing or reconsidering 
appropriative water rights to balance the use of the water for many 
beneficial uses irrespective of the water rights that have been established. 
Public trust resources have traditionally included navigation, commerce, 
and fishing and have expanded over the years to include protection of fish 
and wildlife, and preservation goals for scientific study, scenic qualities, 
and open-space uses. 

Porter-Cologne Water 
Quality Control Act 
(Water Code Sections 
13000, et seq. and Title 
23 of the California Code 
of Regulations) 

SWRCB is responsible for statewide water quality policy development and 
exercises the powers delegated to the state by the federal government 
under the CWA. Nine Regional Water Quality Control Boards (RWQCBs) 
adopt and implement water quality control plans (Basin Plans) which 
designate beneficial uses of surface waters and groundwater aquifers, and 
establish numeric and narrative water quality objectives for beneficial use 
protection. 

SB 1168, Statutes of 2014 
Chapter 346, Pavley 

This bill requires all groundwater basins designated as high- or medium-
priority basins by the DWR and are also designated as basins subject to 
critical conditions of overdraft to be managed under a groundwater 
sustainability plan or coordinated groundwater sustainability plans by 
January 31, 2020, and requires all other groundwater basins designated as 
high- or medium-priority basins to be managed under a groundwater 
sustainability plan or coordinated groundwater sustainability plans by 
January 31, 2022. This bill required a groundwater sustainability plan to be 
developed and implemented to meet sustainability goals, established as 
prescribed, and required the plan to include prescribed components. 
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TABLE 3.5-1 (concluded) 
Applicable Laws and Regulations for Hydrology 

Applicable Laws and 
Regulations Description 

AB 1739, Statutes of 
2014, Dickinson, Chapter 
347 

This bill establishes groundwater reporting requirements for a person 
extracting groundwater in an area within a basin that is not within the 
management area of a groundwater sustainability agency or a probationary 
basin. The bill requires the reports to be submitted to the SWRCB or, in 
certain areas, to an entity designated as a local agency by the SWRCB. 

SB 1319, Statutes of 
2014, Chapter 348, 
Pavley 

This bill allows the SWRCB to designate a groundwater basin as a 
probationary basin subject to sustainable groundwater management 
requirements. This bill also authorizes the SWRCB to develop an interim 
management plan in consultation with the DWR under specified 
conditions. 

1991 Water Recycling 
Act 

The 1991 Water Recycling Act established water recycling as a priority in 
California and encourages municipal wastewater treatment districts to 
implement recycling programs to reduce local water demands 

California Water Code 
Section 10608.20 

This section of the California Water Code requires each supplier of urban 
water supplier to demonstrate the availability of current and projected 
water supplies by adopting an Urban Water Management Plan. 

Local 
Water Agencies Water agencies enter into contracts or agreements with the federal and 

state governments to protect the water supply and to ensure the lands 
within the agency have a dependable supply of suitable quality water to 
meet present and future needs. Local cities, counties, and water districts 
may also provide guidance on CEQA projects regarding water resources. 
Many jurisdictions incorporate policies related to water resources in their 
municipal codes, development standards, stormwater pollution prevention 
requirements, and other regulations. Also, as required by the California 
Water Code Section 10608.20, local suppliers are required to adopt Urban 
Water Management Plans for their jurisdictions. 

 
3.5.2 HYDROLOGY 

Hydrologic resources within the South Coast AQMD’s jurisdiction generally include surface 
water resources and groundwater resources. 

3.5.2.1  Surface Water Sources 

Surface water hydrology refers to surface water systems, including watersheds, floodplains, 
rivers, streams, lakes and reservoirs, and the inland Salton Sea. Surface waters occur as streams, 
lakes, ponds, coastal waters, lagoons, estuaries, floodplains, dry lakes, desert washes, wetlands, 
and other collection sites. Water bodies modified or developed by man, including reservoirs and 
aqueducts, are also considered surface waters.  

Surface water resources are very diverse throughout the state due to the high variance in 
tectonics, topography, geology/soils, climate, precipitation, and hydrologic conditions. Overall, 
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California has the most diverse range of watershed conditions in the U.S., with varied climatic 
regimes ranging from Mediterranean climates with temperate rainforests in the north coast region 
to desert climates containing dry desert washes and dry lakes in the southern central region.  

Federal, state, and local engineered water projects, aqueducts, canals, and reservoirs serve as the 
primary conduits of surface water sources to areas that have limited surface water resources. 
Most of the surface water storage is transported for agricultural, urban, and rural residential 
needs to the San Francisco Bay Area and to cities and areas extending to southern coastal 
California. Surface water is also transported to southern inland areas, including Owens Valley, 
Imperial Valley, and Central Valley areas.  

California is divided into ten hydrologic regions corresponding to the state’s major water 
drainage basins. The hydrologic regions define a river basin drainage area and are used as 
planning boundaries, which allows consistent tracking of water runoff, and the accounting of 
surface water and groundwater supplies.120 [DWR 2010]. 

The Basin lies within the South Coast Hydrologic Region. The South Coast Hydrologic Region 
is California’s most urbanized and populous region. More than half of the state’s population 
resides in the region (about 19.6 million people or about 54 percent of the state’s population), 
which covers 11,000 square miles or seven percent of the state’s total land. The South Coast 
Hydrologic Region extends from the Pacific Ocean east to the Transverse and Peninsular 
Ranges, and from the Ventura-Santa Barbara County line south to the international border with 
Mexico and includes all of Orange County and portions of Ventura, Los Angeles, San 
Bernardino, Riverside, and San Diego counties. [DWR 2010]. 

Topographically, most of the South Coast Hydrologic Region is composed of several large, 
undulating coastal and interior plains. Several prominent mountain ranges comprise its northern 
and eastern boundaries and include the San Gabriel and San Bernardino mountains. Most of the 
region’s rivers drain into the Pacific Ocean, and many terminate in lagoons or wetland areas that 
serve as important coastal habitat. Many river segments on the coastal plain, however, have been 
concrete-lined and in other ways modified for flood control operations. [DWR 2010]. 

There are 19 major rivers and watersheds in the South Coast Hydrologic Region. Many of these 
watersheds have densely urbanized lowlands with concrete-lined channels and dams controlling 
flood flows. The headwaters for many rivers, however, are within coastal mountain ranges and 
have remained largely undeveloped. [DWR 2010]. 

The cities of Ventura, Los Angeles, Long Beach, Santa Ana, San Bernardino, and Big Bear Lake 
are among the many urban areas in this section of the state, which contain moderate-sized 
mountains, inland valleys, and coastal plains. The Santa Clara, Los Angeles, San Gabriel, and 
Santa Ana rivers are among the area’s hydrologic features. In addition to water sources within 
the South Coast Hydrologic Region, imported water makes up a major portion of the water used 
in the Basin. Water is brought into the South Coast Hydrologic Region from three major sources: 
the Sacramento-San Joaquin Delta (Delta), Colorado River, and Owens Valley/Mono Basin. 

 
120 California Water Plan Update, 2009. Integrated Water Management. Bulletin 160-109, DWR, 2010. 
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Most lakes in this area are actually reservoirs, made to hold water coming from the SWP, the Los 
Angeles Aqueduct (LAA), and the Colorado River Aqueduct (CRA) including Castaic Lake, 
Lake Mathews, Lake Perris, Silverwood Lake, and Diamond Valley Lake. In addition to holding 
water, Lake Casitas, Big Bear Lake, and Morena Lake regulate local runoff. 

Watersheds 

Watersheds refer to areas of land, or basin, in which all waterways drain to one specific outlet, or 
body of water, such as a river, lake, ocean, or wetland. Watersheds have topographical divisions 
such as ridges, hills or mountains. All precipitation that falls within a given watershed, or basin, 
eventually drains into the same body of water.121 [SCAG 2020]. The major watersheds within 
Southern California region (referred to as hydrologic region codes or HUC), all of which are 
outlined and shaped by the various topographic features of the region, are shown in Figure 3.5-1. 
Watersheds are an essential part of the landscape, ecological composition, economy, and life in 
Southern California where arid conditions place great emphasis on the necessity of water.  

Rivers 

Because the climate of Southern California is predominantly arid, many of the natural rivers and 
creeks are intermittent or ephemeral, drying up in the summer or flowing only after periods of 
precipitation. For example, annual rainfall amounts vary depending on elevation and proximity 
to the coast. Some waterways such as the Los Angeles River maintain a perennial flow due to 
agricultural irrigation and urban landscape watering. [SCAG 2020]. Figure 3.5-2 presents a map 
of the major rivers within the district. 

Most waterways in California have been diverted for agricultural and economic purposes. 
Surface waters such as the Los Angeles River, San Gabriel River, and the San Jacinto River have 
been dammed, redirected, and paved for human uses and as flood control measures. Other major 
natural surface waters like the Ventura River, Santa Clara River, Santa Ana River, and portions 
of the Santa Margarita River maintain more natural conditions and flows and support aquatic 
species and natural habitats. All surface water drainages suffer from water quality impacts such 
as overuse, erosion, and illegal dumping. [SCAG 2020]. 

 

 
121 Final Draft Program Environmental Impact Report for Connect SoCal. SCAG, 2020. Available at: 

https://scag.ca.gov/program-environmental-impact-report-0 

https://scag.ca.gov/program-environmental-impact-report-0
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FIGURE 3.5-1 
USGS Watersheds within the South Coast AQMD 
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FIGURE 3.5-2 

Rivers within the South Coast AQMD 
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Lakes and Reservoirs 

Most lakes in Southern California have been created by humans through manual digging and/or 
the damming or rivers. Lakes and reservoirs serve as important habitat as well as recreational 
purposes, agricultural irrigation, flood control and storage for drinking water purposes. Some of 
the major lakes include Big Bear Lake, Lake Arrowhead, Lake Casitas, Diamond Valley Lake, 
and the Salton Sea. [SCAG 2020]. 

Big Bear Lake and Lake Arrowhead are located in San Bernardino County and were created via 
the damming of rivers. Big Bear Lake was completed in 1884 and has no tributary inflow, 
replenishing itself solely by snowmelt. The dam at Lake Arrowhead was completed in 1922 and 
the lake is still used for recreation and potable water. Damming also created Lake Casitas in 
Ventura County and the Salton Sea. Diamond Valley Lake is the newest and largest reservoir in 
Southern California, holding 800,000 acre-feet of water. While Diamond Lake is located in 
Riverside County, it is connected to the SWP and serves as an important resource for potable 
water and hydroelectric power. [SCAG 2020]. 

The Salton Sea is California’s largest lake, nearly 400 square miles in size. The lake is over 200 
feet below sea level, and has flooded and evaporated many times over, when the Colorado River 
overflows its banks during extreme flood years. This cycle of flooding and evaporation has re-
created the Salton Sea several times during the last thousand years and has resulted in high levels 
of salinity. The principal inflow to the Salton Sea is agricultural drainage.  

Coastal Waters 

Portions of the Basin border the Pacific Ocean and contain coastal waters such as bays, estuaries, 
beaches, and open ocean. Santa Monica Bay comprises a large portion of the region’s open 
coastal waters. Important harbors in Southern California include the Los Angeles/Long Beach 
Harbor Complex and Port Hueneme. Important estuaries, providing unique and critical habitat 
for wildlife, include coastal lagoons and wetlands.  

Federally Protected Wetlands and Waterways 

Under Section 404 of the Clean Water Act and Section 10 of the Rivers and Harbors 
Appropriation Act of 1899, some wetlands and waterways are federally protected by the U.S. 
Army Corps of Engineers. Special permits are required for discharging dredged or fill materials 
into designated waters, providing protection for such wetlands and waterways. Designated 
wetlands and waterways in Southern California are identified in Table 3.5-2. 
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TABLE 3.5-2 
Federally Protected Wetlands and Waterways in Southern California 

Major River or Lake 

Imperial County 

Salton Sea 

Los Angeles County 
Castaic Lake 

Morris Reservoir 
Puddingstone Reservoir 

Pyramid Lake 
San Gabriel Reservoir 

Los Angeles River 
San Gabriel River 
Santa Clara River 

Orange County 

Irvine Lake 
San Gabriel River 
Santa Ana River 

Riverside County 

Diamond Valley Lake 
Lake Elsinore 

Lake Matthews 
Perris Reservoir 

Salton Sea 
Skinner Reservoir 

Vail Lake 
Santa Ana River 

Santa Margarita River 

San Bernardino County 

Big Bear Lake 
Lake Arrowhead 
Silverwood Lake 
Santa Ana River 

Source: Program EIR Connect SoCal, SCAG, 2020 
 

3.5.2.2  Groundwater Hydrology 

The majority of runoff from snowmelt and rainfall flows down mountain streams into low 
gradient valleys and either percolates into the ground or is discharged to the sea. This percolating 
flow is stored in alluvial groundwater basins. Groundwater recharge occurs more readily in areas 
underlain by coarse sediments, primarily in mountain base alluvial fan settings.  

Groundwater accounts for most of the local fresh water within Southern California and there are 
four watersheds in the region: Central Coast, South Lahontan, South Coast, and Colorado River. 



 Chapter 3 – Existing Setting 
Final Program Environmental Impact Report Subchapter 3.5– Hydrology and Water Quality 
 

2022 AQMP 3.5-10 November 2022 

The Central Coast and South Lahontan watersheds most heavily rely on groundwater for urban 
and agricultural use, although all four watersheds are dependent upon it. Drought conditions in 
recent years have led to groundwater overdraft and associated subsidence, in which the 
groundwater basin collapses and renders it unusable. Improved groundwater management and 
water reduction measures, as well as wet weather conditions, have assisted in lessening 
groundwater overdraft, however, overdraft is still a major concern in Southern California and 
across the state, as climate change leads to more severe and volatile weather patterns and the 
population of the area continues to expand. [SCAG 2020].  

The Sustainable Groundwater Management Act (SGMA) sets a framework for sustainable, 
groundwater management. SGMA requires governments and water agencies of high and medium 
priority basins to halt overdraft and bring groundwater basins into balanced levels of pumping 
and recharge. SGMA empowers local agencies to form Groundwater Sustainability Agencies to 
manage basins sustainably and requires those Agencies to adopt Groundwater Sustainability 
Plans for crucial groundwater basins in California.  

To prevent seawater intrusion in coastal basins, recycled water is injected into the ground to form 
a mound of groundwater between the coast and the main groundwater basin. In Los Angeles 
County, imported and recycled water is injected to maintain a seawater intrusion barrier. 

The groundwater basins that underlie the Southern California region provide an annual average 
supply of approximately 1.2 million acre-feet (2011-2020 average). Natural recharge of the 
groundwater basins is supplemented by active recharge of captured stormwater, recycled water, 
and imported water to support this level of annual production. Estimates indicate that available 
storage space in the region’s groundwater basins in mid-2020 is approximately 4.7 million acre-
feet. Successive dry years have resulted in groundwater depletions that will need to be replaced 
with natural recharge during wet years and active spreading of captured stormwater, recycled 
water, and imported water. Groundwater basin managers and water suppliers have taken steps to 
store water in advance of dry years to soften the potential impact on groundwater aquifers and to 
maintain reliable local water supplies during dry years. [MWD 2021]. 

3.5.3 WATER DEMAND AND FORECASTS 

California relies on a complex network of water storage and conveyance systems to control, 
capture, and store water when it is available in the wet winter and spring for use during the dry 
summer and fall. Many of these systems are antiquated and were not designed to meet today’s 
environmental requirements or the state’s current needs. From 2012 through 2016, California has 
endured an unprecedented multi-year drought that threatened the water supplies of communities 
and residents. The drought also decreased agricultural production in certain areas; worsened 
groundwater overdraft and subsidence, with associated impacts on essential water, 
transportation, and other utility infrastructure; and harmed fish wildlife and ecosystems. [DWR 
2019]. 

Precipitation, specifically snowpack and snowmelt from the Sierra Nevada, is the primary source 
of water supply and natural groundwater recharge in California, although it can vary from place 
to place, season to season, and year to year. The timing, quantity, and location of precipitation in 
California are largely misaligned with the location of agricultural and urban water uses.  
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Water demand in Southern California is met through the use of groundwater and surface water 
supplies. Integrated Regional Water Management Plans (IRWMPs) and Urban Water 
Management Plans (UWMPs), developed for cities and counties throughout the region, help 
guide water management and supply and demand projections. Water is imported by the 
Metropolitan Water District of Southern California (MWD) and the SWP, and groundwater is 
pumped from various local wells.  

The increase in California’s water demand is due primarily to the increase in population. By 
employing a multiple future scenario analysis, the California Water Plan Update 2018 (DWR, 
2019) provides a growth range for future annual water demand. According to the 2018 California 
Water Plan Update, statewide future annual water demands range from an increase of fewer than 
one million acre-feet to an increase of about six million acre-feet under the Expansive Growth 
scenario by year 2050. [DWR 2019].  

Executive Orders have declared official drought conditions in California in 2008, 2009, 2014, 
2021 and 2022. During drought conditions, California has imposed a number of requirements 
over the years which included the following: 1) imposing requirements for water conservation; 
2) conducting expedited review and processing of voluntary transfers of water and water rights 
by state water officials in 2013122; 3) providing assistance to farmers and communities that are 
economically impacted by dry conditions to ensure the state can respond if there are drinking 
water shortages; 4) directing state agencies to use less water, hire more firefighters, and expand 
water conservation public awareness campaigns; 4) providing more flexibility to state water 
officials to manage water supply throughout California; 5) periodically reducing fuels in high 
wildfire risk areas; 6) imposing new groundwater replenishment regulations; and 7) evaluating 
additional measures to allow for the use of recycled water and storm water capture to increase 
water supply availability.  

Water districts, in response to the drought, have also taken actions throughout the state such as: 
1) asking for voluntary reductions; 2) imposing mandatory restrictions or declaring a local 
emergency; 3) imposing agricultural rationing; 4) imposing drought rates, surcharges and fines; 
5) limiting new development and requiring water efficient landscaping; 6) implementing a 
conservation campaign; 7) stopping water pumping from various streams; and 8) adjusting water 
contract allocations. In addition, water shortages have prompted cities to begin infrastructure 
improvements to secure future water supplies. 

On April 12, 202l, May l0, 2021, and July 8, 202l, Governor Newsom issued multiple 
proclamations of states of emergency that continue and exist across all the counties of California, 
due to extreme and expanding drought conditions. However, these proclamations did not include 
Los Angeles, Orange, Riverside and San Bernardino counties. However, on October 19, 2021, 
Governor Newsom issued another proclamation of a state of emergency that recognized severe 
drought conditions in Los Angeles, Orange, Riverside, San Bernardino counties.123 

 
122 Governor Brown Issues Executive Order to Streamline Approvals for Water Transfers to Protect California’s Farms; 

https://www.ca.gov/archive/gov39/2013/05/20/news18048/index.html 
123Executive Department, State of California, Proclamation of a State of Emergency, October 19, 2021, 

https://www.gov.ca.gov/wp-content/uploads/2021/10/10.19.21-Drought-SOE-1.pdf 

https://www.ca.gov/archive/gov39/2013/05/20/news18048/index.html
https://www.gov.ca.gov/wp-content/uploads/2021/10/10.19.21-Drought-SOE-1.pdf
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On July 8, 2021, Governor Newsom issued Executive Order N-10-21 which: 1) called on 
Californians to voluntarily reduce their water use by 15 percent from 2020 levels via irrigating 
landscapes more efficiently, running dishwasher and washing machines only when full, finding 
and fixing leaks, installing water-efficient showerheads and taking shorter showers, and using a 
shut-off nozzle on hoses and taking cars to commercial car washes which use recycled water; 2) 
directed state agencies to promote the Save Our Water conservation campaign; and 3) directed 
the DWR to monitor hydrologic conditions and the SWRCB to monitor progress on voluntary 
conservation.124 

Following the driest first three months of 2022 in the state’s recorded history, on March 28, 
2022, Governor Newsom issued Executive Order N-7-22 which reaffirmed the proclamations 
made in these previous Executive Orders called on local water suppliers to activate drought 
contingency plans.125 To drive water conservation at the local level, Executive Order N-7-22 
called on local water suppliers to move to Level 2 of their Water Shortage Contingency Plans, 
which require locally-appropriate actions that will conserve water across all sectors, and directed 
the State Water Resources Control Board to consider a ban on the watering of decorative grass at 
businesses and institutions. To further conserve water and strengthen drought resiliency in this 
critically dry year, Governor Newsom also encouraged suppliers, where appropriate, to consider 
going above and beyond the Level 2 of their water shortage contingency plans, activating more 
ambitious measures. Governor Newsom also ordered state agencies to submit funding proposals 
to support the state’s short- and long-term drought response, including emergency assistance to 
communities and households facing drought-related water shortages, facilitating groundwater 
recharge and wastewater recycling, improvements in water use efficiency, protecting fish and 
wildlife, and minimizing drought-related economic disruption. This executive order also 
included the following other provisions designed to protect all water users: 

• Ensuring Vulnerable Communities Have Drinking Water by providing easier and 
immediate access to emergency hauled or bottled water;  

• Safeguarding Groundwater Supplies by requiring local permitting authorities to 
coordinate with Groundwater Sustainability Agencies to ensure new proposed wells do 
not compromise existing wells or infrastructure, as 85 percent of public water systems 
rely heavily on groundwater during drought and streamlining permitting for groundwater 
recharge projects that help to refill aquifers when during rain events;  

• Protecting Vulnerable Fish and Wildlife by expediting state agency approvals for 
necessary actions to protect fish and wildlife where drought conditions threaten their 
health and survival; and 

• Preventing Illegal Water Diversions by directing the Water Board to expand site 
inspections in order to determine whether illegal diversions are occurring. 

 
Governor Newsom also issued the California Comeback Plan which invests $5.2 billion over 
three years to support the immediate drought response and build water resilience, and includes 

 
124 Executive Department, State of California, Executive Order N-10-21, July 8, 2021. https://www.gov.ca.gov/wp-

content/uploads/2021/07/7.8.21-Conservation-EO-N-10-21.pdf 
125Executive Department, State of California, Executive Order N-7-22, March 28, 2022. https://www.gov.ca.gov/wp-

content/uploads/2022/03/March-2022-Drought-EO.pdf. 

https://www.gov.ca.gov/wp-content/uploads/2021/07/7.8.21-Conservation-EO-N-10-21.pdf
https://www.gov.ca.gov/wp-content/uploads/2021/07/7.8.21-Conservation-EO-N-10-21.pdf
https://www.gov.ca.gov/wp-content/uploads/2022/03/March-2022-Drought-EO.pdf
https://www.gov.ca.gov/wp-content/uploads/2022/03/March-2022-Drought-EO.pdf
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funding to secure and expand water supplies; bolster drought contingency planning and multi-
benefit land repurposing projects; support drinking water and wastewater infrastructure, with a 
focus on small and disadvantaged communities; advance Sustainable Groundwater Management 
Act implementation to improve water supply security and quality; and support wildlife and 
habitat restoration efforts, among other nature-based solutions.  
 
Earlier in 2022, Governor Newsom advanced an additional $22.5 million to bolster the state’s 
drought response. Of this funding, $8.25 million will be used to increase educational and 
outreach efforts, including through the Save Our Water campaign, which is providing 
Californians with water-saving tips via social media and other digital advertising. The 
Governor’s California Blueprint proposal includes $750 million in additional drought funding, 
$250 million of which was set aside as a drought reserve to be allocated in the spring, based on 
conditions, and need. 
 
Hotter and drier weather conditions spurred by climate change is project to diminish California’s 
water supply by up to 10 percent by 2040. Over the last two years, California has invested over 
$8 billion to help store, recycle, de-salt and conserve the water it will need to keep up with the 
increasing pace of climate change, so as to generate enough water in the future for more than 8.4 
million households by 2040. 
 
On August 11, 2022, Governor Newsom announced California’s Water Supply Strategy to 
increase water supply and adapt to more extreme weather patterns caused by climate change.126 
California’s Water Supply Strategy outlines actions needed now to invest in new sources and 
transform water management practices in California to replace and replenish water loss to dry 
soils, vegetation, and the atmosphere.  
 
3.5.3.1  Water Demand 

Actual retail water demands within MWD’s service area have increased from 2.9 million acre-
feet in 1983 to 4.2 million acre-feet in 2007. Since the peak retail demand in 2007, a decrease in 
demand was observed during the economic recession of 2008-2012. Starting in 2012, the severe 
drought in California led to a massive conservation campaign and water use restriction by the 
state, MWD, and local water agencies resulting in a decrease in demand in 2015. In 2020, about 
96 percent of the retail demands were used for municipal and industrial purposes, and four 
percent for agricultural purposes. The relative share of agricultural water use has declined due to 
urbanization and market factors, including the price of water. Agricultural water use accounted 
for 19 percent of total regional water demand in 1970, 12 percent in 1980, 10 percent in 1990, 
and four percent in 2010. [MWD 2021].  

The South Coast Hydrologic Region is the most populous and urbanized region in California. In 
some portions of the region, water users consume more water than is locally available, which has 
resulted in an overdraft of groundwater resources and increasing dependence on imported water 
supplies. The distribution of water uses, however, varies dramatically across the South Coast’s 

 
126 California’s Water Supply Strategy, August 11. 2022. https://resources.ca.gov/-/media/CNRA-

Website/Files/Initiatives/Water-Resilience/CA-Water-Supply-Strategy.pdf. 

https://resources.ca.gov/-/media/CNRA-Website/Files/Initiatives/Water-Resilience/CA-Water-Supply-Strategy.pdf
https://resources.ca.gov/-/media/CNRA-Website/Files/Initiatives/Water-Resilience/CA-Water-Supply-Strategy.pdf
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planning areas. As a result of recent droughts, South Coast water users have generally become 
more water efficient. Municipal water agencies are engaged in aggressive water conservation and 
efficiency programs to reduce per capita water demand. As a result of changes in plumbing 
codes, energy and water efficiency innovations in appliances, and trends toward more water 
efficient landscaping practices, urban water demand has become more efficient. 

For the South Coast region, urban water uses are the largest component of the developed water 
supply, while agricultural water use is a smaller portion of the total. Imported water supplies and 
groundwater are the major components of the water supply for this region, with minor supplies 
from local surface waters and recycled water.  

Residential Water Use 

While single-family homes are estimated to account for about 60 percent of the total occupied 
housing stock in 2020, they are responsible for about 75 percent of total residential water 
demands. This is consistent with the fact that single-family households are known to use more 
water than multifamily households (e.g., those residing in duplexes, triplexes, apartment 
buildings, and condo developments) on a per housing-unit basis. This is because single-family 
households tend to have more persons living in the household; they are likely to have more 
water-using appliances and fixtures; and they tend to have more landscaping. [MWD 2021]. 

Non-Residential Water Use 

Nonresidential water use represents approximately 18 percent of the total municipal and 
industrial demands in MWD’s service area in 2020. This includes water that is used by 
businesses, services, government, institutions (such as hospitals and schools), and industrial (or 
manufacturing) establishments. Within the commercial/institutional category, the top water users 
include schools, hospitals, hotels, amusement parks, colleges, laundries, and restaurants. In 
Southern California, major industrial users include electronics, aircraft, petroleum refining, 
beverages, food processing, and other industries that use water as a major component of the 
manufacturing process. [MWD 2021]. 

3.5.3.2  Water Supplies 

Water supply includes natural, managed, and reclaimed water. Natural sources consist of surface 
water bodies like rivers and lakes, and groundwater resources stored in underground aquifers. 
Manmade sources include run-off water that is captured, treated, and stored in reservoirs. 
Reclaimed water is wastewater, treated at a treatment plant and typically reused for uses like 
industrial operations and irrigation. As reclaimed water is often non-potable, it must be conveyed 
in a separate system to ensure no possibility of direct human consumption. Another source of 
potable freshwater that is being considered throughout California include additional desalination 
plants, which removes the dissolved salt in seawater. [SCAG 2020]. 

Surface and groundwater within Southern California are insufficient to support the region’s 
growing population. Approximately 75 percent of potable water comes from imported sources in 
Southern California. Restrictions on imported water as well as drought conditions have 
necessitated water conservation measures, which have slightly lessened the use of potable water 
in many areas of the region. In addition, the demand for water is being partially fulfilled by the 
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increasing use of reclaimed water for non-potable purposes such as greenbelt irrigation and 
industrial processing and servicing. 

3.5.3.2.1  Colorado River 

The Colorado River is a major source of water for Southern California, and is imported via the 
Colorado River Aqueduct, owned and operated by the MWD. Under water delivery contracts 
with the United States, California entities had legal entitlements to Colorado River water, 
beginning with the 1922 Colorado River Compact. California was entitled to 4.4 million acre-
feet, as well as half on any surplus, as defined by the U.S. Department of the Interior. Typically, 
the river’s surplus has allowed California entities to take an additional 800,000 acre-feet 
annually. However, with increased urbanization in the Colorado River Basin states and limitation 
agreements between those states, surplus water for California was eliminated; the State will 
gradually return to its original allotment of 4.4 million acre-feet. Given these new terms, 
California water agencies are pursuing various strategies to offset this gradual, but certain loss of 
future water supply. Examples of these strategies include additional reservoir and storage 
agreements, new water transfers between agricultural and urban users, and more water 
conservation and recycling. The Colorado River Hydrologic Region (see discussion below) is of 
particular concern because it encompasses the Coachella Valley in the West Basin and the desert 
in the East Basin. Irrigation needs in the Coachella Valley are met almost exclusively by water 
imported from the Colorado River. Historical extraction of groundwater in the Coachella Valley 
has caused overdraft. Currently, an extensive groundwater recharge project is being undertaken 
by the Coachella Valley Water District that recharges Colorado River Water into spreading 
basins.  

The Colorado River System has experienced a drying trend since 2000, leading to substantially 
decreased water levels in both Lakes Mead and Powell. [MWD 2021]. On August 16, 2021, the 
Bureau of Reclamation released its Colorado River Basin 24-Month Study. Because it is 
projected that the elevation in Lake Mead’s water levels will decrease to 1,065 feet in January 1, 
2022 (nine feet below the Lower Basin shortage determination trigger and 24 feet below the 
drought contingency plan trigger), Lake Mead will operate in a Level 1 Shortage Condition for 
2022, the first time ever in its history. While there will be no effect on the water supply to MWD, 
water supply to Arizona will decrease by 512,000 acre-feet, Nevada by 21,000 acre-feet, and 
Mexico by 80,000 acre-feet.127 California is not required to contribute supplies to Lake Mead 
under the Drought Contingency Plan, but a further lowering could trigger a required contribution 
in the future.128 [MWD 2021]. 

3.5.3.2.2 State Water Project 

The SWP supplies water to Southern California via the California Aqueduct, with delivery points 
in Los Angeles, San Bernardino, and Riverside Counties. SWP was constructed and is managed 
by the DWR, and is the largest state-owned, multipurpose water project in the country. The SWP 
has historically provided 25 to 50 percent of MWD’s water, anywhere from 450,000 acre-feet to 
1.75 million acre-feet annually. In 2019, the SWP allocated 75 percent, or 3.1 million acre-feet, 

 
127 https://www.usbr.gov/newsroom/#/news-release/3950 
128 https://www.mwdh2o.com/newsroom-press-releases/metropolitan-statement-on-colorado-river-shortage-declaration/ 

https://www.usbr.gov/newsroom/#/news-release/3950
https://www.mwdh2o.com/newsroom-press-releases/metropolitan-statement-on-colorado-river-shortage-declaration/
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of water to the state supply due to the previous winter’s robust storms that resulted in above 
average snowpack and reservoir levels. The SWP provides water to approximately 27 million 
people and irrigation water for roughly 750,000 acres of agricultural lands annually. [SCAG 
2020]. 

3.5.3.2.3 Los Angeles Aqueduct 

The Los Angeles Aqueduct, originally built in 1913, carries water 233 miles south from Owens 
Valley to the City of Los Angeles. The original aqueduct project was extended in 1940 to the 
Mono Basin. The system was supplemented by a second project, parallel to the first, completed 
in 1970. Los Angeles Aqueduct deliveries from the Mono Basin and Owens Valley have ranged 
from a 2015 low of 36,000 acre-feet and a high of 467,000 acre-feet in 1998. Since 1990, 
average deliveries have been approximately 240,000 acre-feet per year. Due to environmental 
considerations, approximately half of the Los Angeles Aqueduct water supply has been 
reallocated to supply environmental mitigation and enhancement projects. [SCAG 2020]. 

3.5.3.2.4  Water Transfers 

In an effort to diversify water sources and reduce reliance on specific water imports, water 
agencies have engaged in water transfer agreements. These contractual agreements, made with 
irrigation districts, reduce water use on agricultural lands either through agricultural conservation 
or fallowing land. The water “freed” by these reductions is transferred to a municipal water 
district, where it may be used or stored in aquifers for future use, a practice called water banking. 
Water banking is also done during wet years, when rainwater is collected and directed toward 
recharge facilities for future use. [SCAG 2020]. 

3.5.3.3  Water Suppliers 

Southern California is served by many water suppliers, both retail and wholesale, with MWD 
being the largest. Created by the California legislature in 1931, MWD serves the urbanized 
coastal plain from the city of Oxnard on the north to the border with Mexico on the south, and 
reaches as far as 70 miles inland from the coast. The total service area is approximately 5,200 
square miles and includes portions of Los Angeles, Orange, Riverside, San Bernardino, San 
Diego, and Ventura Counties. MWD provides water to about 86 percent of the urban population 
of Southern California, approximately 19 million people. MWD is comprised of 26 member 
agencies, including 14 cities, 11 municipal water districts and one county water authority. The 
most populated cities in MWD’s service area are Los Angeles, San Diego, Long Beach, 
Anaheim, Santa Ana, and Riverside. [MWD, 2021].  

There are 36 active water treatment facilities in the Southern California region which can treat 
approximately 182 million gallons per day (mgd) of water. [SCAG 2020]. 

3.5.4 RECYCLED WATER 

Recycling and groundwater recovery are local resources that add balance to Southern 
California’s diverse water portfolio. In addition to replenishment of groundwater basins, water 
recycling provides extensive treated wastewater for applicable municipal and industrial uses. 
Local water recycling projects involve further treatment of secondary treated wastewater that 
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would be discharged to the ocean or streams and use it for direct non-potable uses such as 
landscape and agricultural irrigation, commercial and industrial purpose, and for indirect potable 
uses such as groundwater recharge, seawater intrusion barriers, and surface water augmentation.  

Groundwater recovery employs additional treatment techniques to effectively use degraded 
groundwater supplies that were previously not considered viable due to high salinity or other 
contamination. While water recycling and groundwater recovery projects in the Southern 
California region are primarily developed by local water agencies, many newer projects have 
been developed with financial incentives provided through MWD’s Local Resources Program. 
The Local Resources Program is a performance-based program that provides incentives to 
expand water recycling and support recovery of degraded groundwater, among other types of 
projects. In 2020, the regional water production from water recycling and groundwater recovery 
totaled approximately 552,000 acre-feet, of which 120,000 acre-feet was developed with MWD 
funding assistance. [MWD 2021].  

3.5.4.1  Water Recycling Projects 

Local water recycling projects involve further treatment of secondary treated wastewater that 
would be discharged to the ocean or streams and use it for direct non-potable uses such as 
landscape and agricultural irrigation, commercial and industrial purpose and for indirect potable 
uses such as groundwater recharge, seawater intrusion barriers, and surface water augmentation. 
[MWD, 2015]. Within MWD’s service area, there are approximately 355,000 acre-feet of 
planned and permitted uses of recycled water supplies. Actual use is approximately 209,000 
acre-feet, which includes golf course, landscape, and cropland irrigation; industrial uses; 
construction applications; and groundwater recharge, including maintenance of seawater barriers 
in coastal aquifers. MWD projects the development of 500,000 acre-feet of recycled water 
supplies (including groundwater recovery) by 2025. [DWR 2010]. Current average annual 
recycled water production in the MWD Los Angeles Planning Area is approximately 225 million 
gallons per day (mgd), which represents approximately 25 percent of the current average annual 
effluent flows. The Water Replenishment District (WRD) is permitted to recharge up to 50,000 
acre-feet per year (45 mgd) of Title 22 recycled water for ground water replenishment of the 
Montebello Forebay. The West Basin Municipal Water District (WBMWD) operates the Edward 
C. Little Water Recycling Facility in El Segundo, which produces recycled water that is 
distributed either directly to their customers or transferred to one of three satellite facilities where 
the recycled water can be treated to meet customer specifications. The satellite facilities are the 
Torrance Refinery Water Recycling Plant in Torrance, CA, the Chevron Nitrification Treatment 
Plant in El Segundo, CA, and the Juanita Millender-McDonald Carson Regional Water 
Recycling Plant in Carson, CA. WBMWD provides recycled water to several locations including 
but not limited to the cities of Carson, El Segundo, and unincorporated areas of Los Angeles 
County within its service area. WBMWD’s recycled water distribution infrastructure includes 
over 100 miles of pipelines and is separate from the potable water distribution system. 

In 2020, the WBMWD produced approximately 28,046 acre-feet of recycled water. Recycled 
water use within WBMWD’s service area is projected to increase to 76,300 acre-feet per year by 
2045, representing 39 percent of total supplies. Approximately 15,000 acre-feet per year of the 
recycled water produced at this facility is purchased by WRD and injected into the West Coast 
Barrier. The use of recycled water by LADWP is projected to be approximately 60,700 acre-feet 
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per year by 2030. [WBMWD 2020]. Within Los Angeles County, recycled water is also 
distributed to industrial customers from the Harbor Refineries Recycled Water Pipeline 
(HRRWP) which is maintained by the Los Angeles Department of Water and Power (LADWP), 
in conjunction with the West Basin Municipal Water District. The LADWP/WBMWD provide 
approximately 35 mgd of recycled water to its industrial customers. The WBMWD has also 
expanded its Hyperion Pump Station to accommodate a throughput of 70 mgd of source water 
which would result in about 55 to 60 mgd of saleable recycled water if, and when needed to 
accommodate any increased need by their customers. 

In Orange County, the following three water reuse projects have been implemented by the 
Orange County Water District (OCWD): 

• The Groundwater Replenishment System (GWRS) takes highly treated wastewater 
that would have previously been discharged into the Pacific Ocean and purifies it 
using a three-step advanced treatment process for indirect, potable reuse. The GWRS 
currently produces 100 mgd of recycled water but upon completion of an ongoing 
expansion project, it will have the capacity to produce 130 mgd.129 

• Green Acres Project (GAP) is a water reuse effort that provides recycled water for 
landscape irrigation at parks, schools and golf courses; industrial uses, such as carpet 
dying; toilet flushing; and power generation cooling. The GAP has a treatment plant 
design capacity of 7.5 mgd of recycled water. OCWD receives secondary treated 
wastewater effluent from the Orange County Sanitation District (OCSD) for use in 
both the GWRS and the GAP system. The GAP provides an alternate source of water 
to the approximately 100 different sites located in the cities of Costa Mesa, Fountain 
Valley, Huntington Beach, Newport Beach, and Santa Ana. The total annual demand 
for GAP water in Fiscal Year 2016-17 was 3.18 mgd.130 

• Water Factory 21, which has been replaced by the GWRS, took treated wastewater 
from the Orange County Sanitation District (OCSD) and recycled it, blended it with 
imported water, and injected it into 23 wells in Fountain Valley, and Huntington 
Beach to combat seawater intrusion. 131 

 
In Riverside County, the Western Municipal Water District (WMWD) can treat up to three mgd 
of wastewater daily at its Western Water Recycling Facility and the recycled water is used for 
irrigating landscaping at places such as golf courses, cemeteries, groves, parks, and nurseries. 
 
In addition, the Eastern Municipal Water District (EMWD) currently treats wastewater at four 
regional water reclamation facilities and the recycled water is used to irrigate agricultural fields 
and landscapes which frees up more drinking (potable) water supplies for customer use. EMWD 
is in the process of designing a new facility that will treating recycled water to eventually 
become drinking water. The treatment process is multi-staged that will use microfiltration and 
reverse osmosis technologies. Once the water has been purified, it will then be blended with 

 
129 Orange County Water District, Groundwater Replenishment System, https://www.ocwd.com/gwrs/. 
130 Orange County Water District, Green Acres Project, https://www.ocwd.com/what-we-do/water-reuse/green-acres-project. 
131 Orange County Water District, Water Factory 21 Brochure, https://www.ocwd.com/media/2451/water-factory-21-

brochure.pdf. 
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other treated recycled water supplies and sent to replenishment ponds. The water will then seep 
into the ground and blend with other groundwater sources, traveling over several years as part of 
the natural purification process. The recycled water will be cleaned one last time before it is sent 
to homes. EMWD’s French Valley Recycled Water Pipeline Project – Phase II, will install 
approximately 12,300 feet of recycled water pipeline to use recycled water instead of potable 
water for landscaping irrigation purposes at local parks and schools. 
 
In the City of Riverside, the Jackson Street Recycled Water Pipeline Project will add 
approximately 26,000 linear feet of 8-inch and 24-inch diameter pipeline to provide an estimated 
821 acre-foot a year (AFY) of recycled water to existing and future customers along its path to 
offset potable water use by supplying irrigation with recycled water and free up drinking water 
supplies that would otherwise be used for landscaping. 
 
Also in Riverside County, the Coachella Valley Water District is implementing the Non-Potable 
Pipeline Connections Project which involves the construction of approximately 13 miles of 
pipeline to provide 4,850 acre-feet per year of non-potable that consists of a blend of tertiary 
treated recycled water and imported Colorado River water to h for irrigation purposes in lieu of 
utilizing groundwater.  
 
In San Bernardino County, the Enhanced Stormwater Capture and Recharge Project (Recharge 
Project) is being implemented by the San Bernardino Valley Municipal Water District to enable 
the recharge of 2-1/2 times more stormwater into the large San Bernardino Basin. This project 
will have the capability of recharging up to 78,000 acre-feet of stormwater per year. 
 
The East Valley Water District, in partnership with the San Bernardino Valley Municipal Water 
District to construct a new groundwater recharge facility for water produced from the Sterling 
Natural Resource Center and the City of San Bernardino Water Department. 
 
The City of San Bernardino Water Department operates the Water Reclamation Plant and Rapid 
Infiltration and Extraction (RIX) Facility which reclaims millions of gallons of water a day 
which is used for industrial cooling systems, watering crops and large-scale landscaping such as 
at golf courses. 
 
3.5.4.2  Desalination Plants 
Seawater desalination represents a significant opportunity to diversify the region’s water 
resource mix with a new, locally controlled, reliable potable supply. In December 2015, pursuant 
to its Water Purchase Agreement with the San Diego County Water Authority (SDCWA), 
Poseidon Resources began operation of the 56,000 acre-feet Claude “Bud” Lewis Seawater 
Desalination Plant in the City of Carlsbad. During fiscal years 2017 through 2019, the facility 
produced an annual average of 42,100 acre-feet, meeting nearly nine percent of SDCWA’s 
service area demands.  
 
Several other local water agencies are considering desalination projects. One of the largest of 
these is the Huntington Beach Seawater Desalination Project, proposed by Poseidon Resources 
LLC, which would produce 50 mgd of water. This project has the potential to help meet local 
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water supply goals; however, in May 2022, the California Coastal Commission rejected the 
coastal development permit for the project.  
 
In the MWD Los Angeles Planning Area, the Robert W. Goldsworthy Desalter, owned and 
operated by the Water Replenishment District, processes approximately five mgd of brackish 
groundwater desalination for the purpose of remediating a saline plume located within the West 
Coast sub-basin. The plant is owned by the Water Replenishment District and operated by the 
City of Torrance, providing a local source of potable water source to Torrance.132 
 
3.5.5 WATER CONSERVATION 

In the MWD Los Angeles Planning Area, MWD assists member agencies with implementation 
of water conservation programs. MWD’s conservation programs focus on two main areas: 1) 
residential programs, and 2) commercial, industrial, and institutional programs. 

3.5.5.1  Residential Water Conservation 

MWD’s residential conservation activities consist of two major programs:  
 

• SoCal Water$mart – This program is a region-wide residential rebate program to help 
offset the purchase of water-efficient devices. Since its inception in 2008, this program 
helped to replace over 277,000 toilets, 319,000 washing machines, 50,000 smart 
irrigation controllers, 459,000 rotating nozzles, and hundreds of thousands of other 
devices and appliances. 

• Metropolitan-Funded Residential Programs Administered by Member Agencies –MWD’s 
member and retail agencies also implement local residential water conservation programs 
within their respective service areas and receive incentives for qualified projects. Typical 
projects include premium high-efficiency toilet distributions, clothes washer direct 
installation programs, turf removal programs, high efficiency sprinkler nozzles, irrigation 
controllers, and residential water audits. [MWD 2021]. 

 
3.5.5.2  Commercial, Industrial and Institutional Water Conservation 

MWD’s commercial, industrial, and institutional conservation activities consist of three major 
rebate and incentive programs:  
 

• SoCal Water$mart Program – The majority of the commercial conservation activity 
comes from MWD’s regional SoCal Water$mart program, which also issues rebates to 
multifamily properties. 

• Water Savings Incentive Program – The Water Savings Incentive Program provides 
financial incentives for customized landscape irrigation and industrial process 
improvements. This program allows large-scale water users to create their own 
conservation projects and receive incentives for up to 10 years of water savings for 
measured water-use efficiency improvements. 

 
132 Water Replenishment District. https://www.wrd.org/content/wrd-robert-w-goldsworthy-desalter 

https://www.wrd.org/content/wrd-robert-w-goldsworthy-desalter
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• Metropolitan-Funded Commercial Programs Administered by Member Agencies – 
Member and retail agencies also implement local commercial water conservation 
programs using MWD incentives. Projects target specific commercial sectors, with some 
programs also receiving assistance from state or federal grant programs. [MWD 2021]. 

 
MWD’s commercial, industrial, and institutional conservation programs provide rebates for 
water-saving plumbing fixtures, landscaping equipment, food-service equipment, cleaning 
equipment, HVAC (heating, ventilation, air conditioning) equipment, and medical equipment. 
 
3.5.6 WATER QUALITY 
 
Point and non-point source pollution are different forms of pollution which can damage surface 
water and are regulated at the federal and local level. Point source pollution refers to 
contaminants that enter a watershed, usually through a specific location such as a pipe, and are 
usually regulated by the local RWQCB. Examples of point source pollution are discharges from 
sewage treatment plants and industrial facilities. Because point sources are much easier to 
regulate than non-point sources, they were the initial focus of the 1972 Clean Water Act. 
Regulation of point sources since then has dramatically improved the water quality of rivers and 
streams throughout the country. [SCAG 2020].  
 
In contrast to point source pollution, non-point source pollution, also known as “pollution 
runoff,” is diffuse. Non-point pollution comes from areas (such as contaminated runoff from 
urban areas) and is significantly influenced by land uses. A driveway or the road in front of a 
house may be a source of pollution if spilled oil, leaves, pet waste, or other contaminants are 
washed into a storm drain. The problem of non-point source pollution, specifically runoff 
pollution is especially acute in urbanized areas where a combination of impermeable surfaces, 
landscape irrigation, highway runoff, and illicit dumping increase the pollutant loads in 
stormwater. The SWRCB has identified the following pollutants found in urban runoff as being 
of concern (SCAG 2020):  

• Sediment. Excessive sediment loads in streams can interfere with photosynthesis, aquatic 
life respiration, growth, and reproduction. 

• Nutrients. Nitrogen and phosphorus can result in eutrophication of receiving waters 
(excessive or accelerated growth of vegetation or algae), reducing oxygen levels available 
for other species.  

• Bacteria and viruses. Pathogens introduced to receiving waters from animal excrement in 
the watershed and by septic systems can restrict water contact activities.  

• Oxygen demanding substances. Substances such as lawn clippings, animal excrement, 
and litter can reduce dissolved oxygen levels as they decompose.  

• Oil and grease. Hydrocarbons from automobiles are toxic to some aquatic life.  

• Metals. Lead, zinc, cadmium, and copper are heavy metals commonly found in 
stormwater. Other metals introduced by automobiles include chromium, iron, nickel, and 
manganese. These metals can enter waterways through storm drains along with sediment, 
or from atmospheric deposition.  
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• Toxic pollutants. Pesticides, phenols, and polynuclear aromatic hydrocarbons (PAHs) are 
toxic organic chemicals found in stormwater.  

• Floatables. Trash in waterways increases metals and toxic pollutant loads in addition to 
undesirable aesthetic impacts.  

 
U.S. EPA lists impaired and threatened waters under CWA Section 303(d). The state then 
identifies the pollutant causing the impairment and develops rules and guidelines towards its 
improvement. There are more than 200 impacted waterways and water bodies within the 
Southern California Region. Poor water management and overuse in Southern California has led 
to problems with salinity, polychlorinated biphenyls, pesticides, pathogens and bacteria, 
overwhelming nutrients, lead, sulfates, uranium, and disinfection by-products. See Table 3.5-3 
for a list of impaired water bodies in Southern California.  
 
Buildings, roads, sidewalks, parking lots, and other impervious surfaces define the urban 
landscape. Impervious surfaces also alter the natural hydrology and prevent the infiltration of 
water into the ground. Impervious surfaces change the flow of stormwater over the landscape. In 
underdeveloped areas, vegetation holds down soil, slows the flow of stormwater over land, and 
filters out some pollutants by both slowing the flow of the water and trapping some pollutants in 
the root system. Additionally, some stormwater filters through the soil, replenishing underground 
aquifers. As land is converted to other uses such as commercial or residential development, many 
of these natural processes are eliminated as vegetation is cleared and soil is paved over. As more 
impervious surface coverage is added to the landscape, more stormwater flows faster off the 
land. The greater volume of stormwater increases the possibility of flooding, and the high flow 
rates of stormwater do not allow for pollutants to settle out, meaning that more pollution gets 
concentrated in the stormwater runoff. Generally, the higher the percentage of impervious 
surface, the greater the degradation in stream water quality. On a regional or watershed level, 
greater overall water quality protection is achieved through more concentrated or clustered 
development. Concentrated development protects the watershed by leaving a larger percentage of 
it in its natural condition. [SCAG 2020]. 
 
Buildings, roads, sidewalks, parking lots, and other impervious surfaces define the urban 
landscape. Impervious surfaces also alter the natural hydrology and prevent the infiltration of 
water into the ground. Impervious surfaces change the flow of stormwater over the landscape. In 
underdeveloped areas, vegetation holds down soil, slows the flow of stormwater over land, and 
filters out some pollutants by both slowing the flow of the water and trapping some pollutants in 
the root system. Additionally, some stormwater filters through the soil, replenishing underground 
aquifers. As land is converted to other uses such as commercial or residential development, many 
of these natural processes are eliminated as vegetation is cleared and soil is paved over. As more 
impervious surface coverage is added to the landscape, more stormwater flows faster off the 
land. The greater volume of stormwater increases the possibility of flooding, and the high flow 
rates of stormwater do not allow for pollutants to settle out, meaning that more pollution gets 
concentrated in the stormwater runoff. Generally, the higher the percentage of impervious 
surface, the greater the degradation in stream water quality. On a regional or watershed level, 
greater overall water quality protection is achieved through more concentrated or clustered 
development. Concentrated development protects the watershed by leaving a larger percentage of 
it in its natural condition. [SCAG 2020].  
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TABLE 3.5-3 
Impaired Water Bodies in Southern California 

Pollutant Impaired Water Body 
Los Angeles Region   
2-Methylnaphthalene Los Angeles Harbor - Consolidated Slip 

Algae 

Echo Park Lake 
El Dorado Lakes 
Lake Hughes 
Lake Lindero 
Lake Sherwood 
Lindero Creek Reach 1 and 2 
Machado Lake (Harbor Park Lake) 
Malibou Lake 
Medea Creek Reach 1 and 2 
Medea Creek Reach 2 (Above confluence with Lindero) 
Westlake Lake 

Ammonia 

Alhambra Wash 
Balboa Lake 
Bull Creek (Los Angeles County) 
Calleguas Creek 
El Dorado Lakes 
Lake Calabasas 
Legg Lake 
Lincoln Park Lake 
Los Angeles River 
Los Cerritos Channel 
Machado Lake (Harbor Park Lake) 
Rio De Santa Clara/Oxnard Drain No. 3 
San Jose Creek Reach 1 (San Gabriel River confluence to Temple Street) 
Santa Clara River Estuary 
South San Jose Creek (Los Angeles County) 
Tujunga Wash (Los Angeles River to Hansen Dam) 
Westlake Lake 
Wildlife Lake 

Arsenic Santa Monica Bay Offshore/Nearshore 

Benthic Community Effects 

Compton Creek 
Dominguez Channel Estuary (unlined portion below Vermont Avenue) 
Las Virgenes Creek 
Lindero Creek Reach 1 
Los Angeles Harbor - Consolidated Slip 
Los Angeles River Reach 5 (within Sepulveda Basin) 
Los Angeles/Long Beach Inner Harbor 
Malibu Creek 
Malibu Lagoon 
Medea Creek Reach 1 (Lake to confluence with Lindero) 
Medea Creek Reach 2 (Above confluence with Lindero) 
San Gabriel River, East Fork 
Triunfo Canyon Creek Reach 1 
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TABLE 3.5-3 
Impaired Water Bodies in Southern California 

Pollutant Impaired Water Body 
Triunfo Canyon Creek Reach 2 
Walnut Creek Wash (Drains from Puddingstone Reservoir) 

Benzo(a)anthracene 
Dominguez Channel Estuary (unlined portion below Vermont Avenue) 
Los Angeles Harbor - Consolidated Slip/Fish Harbor 

Benzo(a)pyrene 
Dominguez Channel Estuary (unlined portion below Vermont Avenue) 
Los Angeles Harbor - Cabrillo Marina/Consolidate Slip/Fish Harbor 
Los Angeles/Long Beach Inner Harbor 

Bis(2ethylhexyl)phthalate (DEHP) 
Los Cerritos Channel 
Sawpit Creek 

Boron 
Calleguas Creek Reach 7 and 8 
Fox Barranca (tributary to Calleguas Creek Reach 6) 
Santa Clara River Reach 11  

Cadmium 
Ballona Creek Estuary 
Los Angeles River Reach 1 (Estuary to Carson Street) 

Cadmium (sediment) Los Angeles Harbor - Consolidated Slip 

ChemA 
Calleguas Creek Reach 2  
Machado Lake (Harbor Park Lake) 
Santa Clara River Estuary 

ChemA (tissue) 
Calleguas Creek Reach 4, 5, 9A, 9B, 10, 11, 13 
Rio De Santa Clara/Oxnard Drain No. 3 

Chlordane 

Ballona Creek Estuary 
Calleguas Creek Reach 1, 2, 3, 4, 5, 6, 8, 9A, 9B, 10, 11, 12, 13  
Colorado Lagoon 
Dominguez Channel Estuary (unlined portion below Vermont Avenue) 
Duck Pond Agricultural Drains/Mugu Drain/Oxnard Drain No. 2 
Echo Park Lake 
Fox Barranca (tributary to Calleguas Creek Reach 6) 
Honda Barranca 
Los Cerritos Channel 
Los Angeles Harbor - Fish Harbor/Consolidated Slip 
Los Angeles River Estuary (Queensway Bay) 
Machado Lake (Harbor Park Lake) 
Marina del Rey Harbor - Back Basins 
McGrath Lake 
Peck Road Park Lake 
Puddingstone Reservoir 
Pyramid Lake 
Rio De Santa Clara/Oxnard Drain No. 3 
San Pedro Bay Near/Off Shore Zones 
Tapo Canyon 
Wheeler Canyon/Todd Barranca 

Chloride 

Calleguas Creek Reach 3, 6, 7, 8, 9B, 10, 13 
Lake Lindero 
Piru Creek (from gaging station below Santa Felicia Dam to headwaters) 
Santa Clara River Reach 3, 5, 6 
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TABLE 3.5-3 
Impaired Water Bodies in Southern California 

Pollutant Impaired Water Body 
Sespe Creek (from 500 feet below confluence with Little Sespe Creek to 
headwaters) 
Tapo Canyon 

Chlorpyrifos 

Calleguas Creek Reach 4, 5, 6, 7, 8, 9A, 9B, 10 
Duck Pond Agricultural Drains/Mugu Drain/Oxnard Drain No. 2 
Ellsworth Barranca 
Honda Barranca 
Timber Canyon 

Chromium Los Angeles Harbor - Consolidated Slip 

Chrysene (C1-C4) 
Dominguez Channel Estuary (unlined portion below Vermont Avenue) 
Los Angeles Harbor - Consolidated Slip/Fish Harbor 
Los Angeles/Long Beach Inner Harbor 

Coliform Bacteria 
Big Rock Beach 
Malibu Lagoon Beach (Surfrider) 
Rio Hondo Reach 2 (At Spreading Grounds) 

Copper 

Aliso Canyon Wash 
Ballona Creek and Estuary 
Burbank Western Channel 
Calleguas Creek Reach 1 and 2 
Compton Creek 
Dominguez Channel  
Downtown Shoreline Marina (part of San Pedro Bay Near/Off Shore Zones) 
El Dorado Lakes 
Los Angeles Harbor - Consolidated Slip/Fish Harbor 
Los Angeles River Reach 1, 2, 3, 5, 6 
Los Angeles/Long Beach Inner Harbor 
Los Cerritos Channel 
Marina del Rey Harbor - Back Basins 
Rio Hondo Reach 1 (confluence with Los Angeles River to Santa Ana Freeway) 
San Gabriel River Estuary 
Sepulveda Canyon 
Torrance Carson Channel 
Tujunga Wash (Los Angeles River to Hansen Dam) 
Verdugo Wash Reach 1 (Los Angeles River to Verdugo Road) 

Cyanide 

Ballona Creek 
Burbank Western Channel 
Los Angeles River Reach 1 (Estuary to Carson Street) 
Rio Hondo Reach 2 (At Spreading Grounds) 
San Gabriel River Reach 2 (Firestone to Whittier Narrows Dam) 

Cypermethrin Wheeler Canyon/Todd Barranca 

DDD (Dichlorodiphenyldichloroethane)/ 
DDE (Dichlorodiphenyldichloroethylene) 

Duck Pond Agricultural Drains/Mugu Drain/Oxnard Drain No. 2 
Fox Barranca (tributary to Calleguas Creek Reach 6) 
Honda Barranca 
Rio De Santa Clara/Oxnard Drain No. 3 
Tapo Canyon 
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TABLE 3.5-3 
Impaired Water Bodies in Southern California 

Pollutant Impaired Water Body 

DDT (Dichlorodiphenyltrichloroethane) 
(including sediment and tissue) 

Abalone Cove Beach 
Amarillo Beach 
Ballona Creek Estuary 
Big Rock Beach 
Bluff Cove Beach 
Cabrillo Beach (Outer) 
Calleguas Creek Reach 1, 2, 3, 5, 6, 7, 8, 9A, 9B, 10, 11, 12, 13 
Carbon Beach 
Castlerock Beach 
Colorado Lagoon 
Dominguez Channel Estuary (unlined portion below Vermont Avenue) 
Duck Pond Agricultural Drains/Mugu Drain/Oxnard Drain No. 2 
Escondido Beach 
Flat Rock Point Beach Area 
Fox Barranca (tributary to Calleguas Creek Reach 6) 
Honda Barranca 
Inspiration Point Beach 
La Costa Beach 
Las Flores Beach 
Las Tunas Beach 
Legg Lake 
Long Point Beach 
Los Angeles Harbor - Cabrillo Marina/Fish Harbor/Inner Cabrillo Beach 
Area/Consolidated Slip 
Los Angeles/Long Beach Inner and Outer Harbor 
Los Angeles River Estuary (Queensway Bay) 
Machado Lake (Harbor Park Lake) 
Malaga Cove Beach 
Malibu Beach and Lagoon 
Marina del Rey Harbor - Back Basins 
McGrath Lake 
Nicholas Canyon Beach 
Paradise Cove Beach 
Peck Road Park Lake 
Point Dume Beach 
Point Fermin Park Beach 
Port Hueneme Harbor (Back Basins) 
Portuguese Bend Beach 
Puddingstone Reservoir 
Puerco Beach 
Pyramid Lake 
Redondo Beach 
Rio De Santa Clara/Oxnard Drain No. 3 
Robert H. Meyer Memorial Beach 
Royal Palms Beach 
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TABLE 3.5-3 
Impaired Water Bodies in Southern California 

Pollutant Impaired Water Body 
Santa Monica Bay Offshore/Nearshore 
Sea Level Beach 
Topanga Beach 
Trancas Beach (Broad Beach) 
Ventura Marina Jetties 
Wheeler Canyon/Todd Barranca 
Whites Point Beach 
Zuma Beach (Westward) Beach 

Diazinon Calleguas Creek Reach 4, 5, 6, 7, 8, 9A, 9B, 10 
Dibenz[a,h]anthracene Los Angeles Harbor - Fish Harbor 

Dieldrin 

Calleguas Creek Reach 1, 2, 3, 6, 8, 9B, 10, 11, 12, 13 
Colorado Lagoon 
Echo Park Lake 
Los Angeles Harbor - Consolidated Slip 
Malibu Lake 
Marina del Rey Harbor - Back Basins 
Port Hueneme Harbor (Back Basins) 
Pyramid Lake 
Ventura Harbor: Ventura Keys 

Dieldrin (sediment) McGrath Lake 

Dieldrin (tissue) 
Calleguas Creek Reach 4, 5, 9A 
Dominguez Channel Estuary (unlined portion below Vermont Avenue) 
Machado Lake (Harbor Park Lake) 

Dioxin San Gabriel River Estuary 
Endosulfan (tissue) Calleguas Creek Reach 1, 2, 4, 5, 9A, 9B, 11, 13 

Escherichia coli (E. coli) 
Hueneme Drain 
Oxnard Drain 
Sanjon Barranca Creek 

Eutrophic 

Echo Park Lake 
El Dorado Lakes 
Elizabeth Lake 
Lake Calabasas 
Lake Lindero 
Lake Sherwood 
Lincoln Park Lake 
Machado Lake (Harbor Park Lake) 
Malibou Lake 
Malibu Lagoon 
Munz Lake 
Ventura River Estuary 
Westlake Lake 

Eutrophication Lake Hughes 
Exotic Vegetation Ballona Creek Wetlands 
Fecal Coliform Calleguas Creek Reach 4  
Fish Barriers (Fish Passage) Malibu Creek 
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TABLE 3.5-3 
Impaired Water Bodies in Southern California 

Pollutant Impaired Water Body 
Habitat alterations Ballona Creek Wetlands 

Indicator Bacteria 

Alamitos Bay 
Aliso Canyon Wash 
Arroyo Seco Reach 1 and 2 
Artesia-Norwalk Drain 
Arundell Barranca (Ventura County) 
Avalon Beach 
Ballona Creek 
Ballona Creek Estuary 
Bell Creek 
Bull Creek 
Burbank Western Channel 
Calleguas Creek Reach 2, 3, 6, 7, 9A, 9B, 10, 11  
Canada Larga (Ventura River Watershed) 
Carbon Beach 
Castlerock Beach 
Channel Islands Harbor Beach 
Colorado Lagoon 
Compton Creek 
Coyote Creek, North Fork 
Dan Blocker Memorial (Coral) Beach 
Dockweiler Beach 
Dominguez Channel and Estuary 
Dry Canyon Creek 
Escondido Beach 
Flat Rock Point Beach Area 
Hobie Beach (Channel Islands Harbor) 
Hueneme Beach Park 
Inspiration Point Beach 
La Costa Beach 
Las Flores Beach 
Las Tunas Beach 
Las Virgenes Creek 
Lindero Creek Reach 1 and 2 
Long Beach City Beach 
Los Angeles Harbor - Inner Cabrillo Beach Area 
Los Angeles River Reach 1, 2, 3, 4, 6  
Los Cerritos Channel 
Lunada Bay Beach 
Malibu Beach 
Malibu Creek 
Malibu Lagoon 
Marina del Rey Harbor 
McCoy Canyon Creek 
McGrath Beach and Lake 
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TABLE 3.5-3 
Impaired Water Bodies in Southern California 

Pollutant Impaired Water Body 
Medea Creek Reach 1 and 2 
Ormond Beach and Wetlands 
Palo Comado Creek 
Paradise Cove Beach 
Peninsula Beach 
Point Mugu Beach 
Point Vicente Beach 
Puente Creek 
Puerco Beach 
Redondo Beach 
Resort Point Beach 
Rincon Beach 
Rincon Parkway Beach 
Rio Hondo Reach 1 and 3 
San Antonio Creek (Tributary to Ventura River Reach 4) 
San Buenaventura Beach 
San Gabriel River and Estuary 
San Jose Creek Reach 1 and 2 
Santa Clara River and Estuary 
Santa Monica Beach 
Santa Monica Canyon 
Sawpit Creek 
Sea Level Beach 
Sepulveda Canyon 
Stokes Creek 
Surfers Point at Seaside 
Topanga Beach 
Torrance Beach 
Torrance Carson Channel 
Trancas Beach (Broad Beach) 
Tujunga Wash (Los Angeles River to Hansen Dam) 
Venice Beach 
Ventura Harbor: Ventura Keys 
Ventura River Estuary 
Ventura River Reach 3 (Weldon Canyon to confluence with Coyote Creek) 
Verdugo Wash Reach 1 (Los Angeles River to Verdugo Road) 
Verdugo Wash Reach 2 (Above Verdugo Road) 
Walnut Creek Wash (Drains from Puddingstone Reservoir) 
Whites Point Beach 
Will Rogers Beach 
Wilmington Drain 
Zuma Beach (Westward) Beach 

Invasive Species 
Las Virgenes Creek 
Lindero Creek Reach 1 
Malibu Creek 
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TABLE 3.5-3 
Impaired Water Bodies in Southern California 

Pollutant Impaired Water Body 
Medea Creek Reach 2 (Above confluence with Lindero) 

Iron 
Rio Hondo Reach 3 
Santa Clara River Reach 5  

Lead (including sediment) 

Ballona Creek and Estuary 
Ballona Creek Estuary 
Burbank Western Channel 
Colorado Lagoon 
Compton Creek 
Dominguez Channel and Estuary 
El Dorado Lakes 
Los Angeles Harbor - Fish Harbor/Consolidated Slip 
Los Angeles River Reach 1, 2, 5  
Los Cerritos Channel 
Marina del Rey Harbor - Back Basins 
Monrovia Canyon Creek 
Rio Hondo Reach 1  
San Gabriel River Reach 2  
Santa Monica Canyon 
Sepulveda Canyon 
Topanga Canyon Creek 
Torrance Carson Channel 
Triunfo Canyon Creek Reach 1 and 2 
Westlake Lake 

Lindane/gamma-Hexachlorocyclohexane 
(gamma-HCH) (tissue) Calleguas Creek Reach 9A 

Malathion 
Calleguas Creek Reach 10  
Tapo Canyon 

Mercury (including sediment and tissue) 

Calleguas Creek Reach 1  
Castaic Lake 
El Dorado Lakes 
Lake Sherwood 
Los Angeles Harbor - Fish Harbor/Consolidated Slip 
Puddingstone Reservoir 
Pyramid Lake 
Santa Monica Bay Offshore/Nearshore 
Triunfo Canyon Creek Reach 1 and 2 

Nickel 
Calleguas Creek Reach 1  
San Gabriel River Estuary 

Nitrate, Nitrate, and Nitrogen 

Brown Barranca/Long Canyon 
Calleguas Creek Reach 1, 3, 4, 5, 6, 9A, 10 
Duck Pond Agricultural Drains/Mugu Drain/Oxnard Drain No. 2 
Fox Barranca (tributary to Calleguas Creek Reach 6) 
McCoy Canyon Creek 
Mint Canyon Creek Reach 1 (Confluence to Rowler Canyon) 
Oxnard Drain 
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TABLE 3.5-3 
Impaired Water Bodies in Southern California 

Pollutant Impaired Water Body 
Rio De Santa Clara/Oxnard Drain No. 3 
San Antonio Creek (Tributary to Ventura River Reach 4) 
Torrey Canyon Creek 
Wheeler Canyon/Todd Barranca 

Nutrients (Algae) 
Las Virgenes Creek 
Los Angeles River Reaches 1 through 5 
Malibu Creek 

Odor 

Echo Park Lake 
Lake Calabasas 
Lake Hughes 
Lake Lindero 
Legg Lake 
Lincoln Park Lake 
Machado Lake (Harbor Park Lake) 
Peck Road Park Lake 

Oil Los Angeles River Reach 2 and 5 

Organic Enrichment/Low Dissolved 
Oxygen 

Crystal Lake 
Elizabeth Lake 
Lake Calabasas 
Las Virgenes Creek 
Lincoln Park Lake 
Malibou Lake 
Peck Road Park Lake 
Puddingstone Reservoir 
Westlake Lake 

Organophosphate Pesticides Calleguas Creek Reach 7  

Oxygen, Dissolved 

Alamitos Bay 
Balboa Lake 
Canada Larga (Ventura River Watershed) 
Downtown Shoreline Marina (part of San Pedro Bay Near/Off Shore Zones) 
Marina del Rey Harbor - Back Basins 
Potrero Canyon Creek 
Rio Hondo Reach 3 (above Spreading Grounds) 
San Gabriel River Estuary 
Santa Clara River Reach 1 (Estuary to Highway 101 Bridge) 
Wildlife Lake 

PAHs (Polycyclic Aromatic Hydrocarbons) 

Ballona Creek Estuary 
Colorado Lagoon 
Los Angeles Harbor - Fish Harbor 
Port Hueneme Harbor (Back Basins) 

Pathogens Palo Verde Shoreline Park Beach 

PCBs (Polychlorinated biphenyls) 
(including tissues and sediment) 

Abalone Cove Beach 
Amarillo Beach 
Ballona Creek Estuary 
Big Rock Beach 
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TABLE 3.5-3 
Impaired Water Bodies in Southern California 

Pollutant Impaired Water Body 
Bluff Cove Beach 
Cabrillo Beach (Outer) 
Calleguas Creek Reach 1, 2, 3, 4, 5, 8,9A, 9B, 10, 11, 12, 13 
Carbon Beach 
Castaic Lagoon 
Castaic Lake 
Castlerock Beach 
Colorado Lagoon 
Compton Creek 
Dominguez Channel Estuary (unlined portion below Vermont Avenue) 
Echo Park Lake 
El Dorado Lakes 
Escondido Beach 
Flat Rock Point Beach Area 
Inspiration Point Beach 
La Costa Beach 
Las Flores Beach 
Las Tunas Beach 
Legg Lake 
Lincoln Park Lake 
Long Point Beach 
Los Angeles Harbor - Cabrillo Marina/Fish Harbor/Inner Cabrillo Beach 
Area/Consolidated Slip 
Los Angeles/Long Beach Inner and Outer Harbor 
Los Angeles River Estuary (Queensway Bay) 
Machado Lake (Harbor Park Lake) 
Malaga Cove Beach 
Malibu Lagoon Beach (Surfrider) 
Marina del Rey Harbor - Back Basins 
McGrath Lake 
Nicholas Canyon Beach 
Palo Verde Shoreline Park Beach 
Paradise Cove Beach 
Point Dume Beach 
Point Fermin Park Beach 
Port Hueneme Harbor and Pier 
Port Hueneme Pier 
Portuguese Bend Beach 
Puddingstone Reservoir 
Puerco Beach 
Pyramid Lake 
Redondo Beach 
Rio De Santa Clara/Oxnard Drain No. 3 
Robert H. Meyer Memorial Beach 
Royal Palms Beach 
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TABLE 3.5-3 
Impaired Water Bodies in Southern California 

Pollutant Impaired Water Body 
San Pedro Bay Near/Off Shore Zones 
Santa Fe Dam Park Lake 
Santa Monica Bay Offshore/Nearshore 
Sea Level Beach 
Topanga Beach 
Trancas Beach (Broad Beach) 
Ventura Harbor: Ventura Keys 
Ventura Marina Jetties 
Whites Point Beach 
Zuma Beach (Westward) Beach 

Pesticides Elizabeth Lake 

pH 

Dominguez Channel Estuary (unlined portion below Vermont Avenue) 
Lake Calabasas 
Legg Lake 
Los Angeles River Reach 1  
Los Cerritos Channel 
Malibu Lagoon 
Ormond Beach Wetlands 
Oxnard Drain 
Piru Creek (from gaging station below Santa Felicia Dam to headwaters) 
Rio Hondo Reach 1 (confluence with Los Angeles River to Santa Ana Freeway) 
San Antonio Creek 
San Gabriel River Reach 1  
San Jose Creek Reach 1  
Santa Clara River Reach 1 (Estuary to Highway 101 Bridge) 
Santa Fe Dam Park Lake 
Sespe Creek (from 500 feet below confluence with Little Sespe Creek to 
headwaters) 
South San Jose Creek (Los Angeles County) 
Walnut Creek Wash (Drains from Puddingstone Reservoir) 
Los Angeles Harbor - Consolidated Slip/Fish Harbor 

Phenanthrene 
Los Angeles Harbor - Consolidated Slip/Fish Harbor 
Ballona Creek Wetlands 

Pyrene 
Las Virgenes Creek 
Lindero Creek Reach 1 and 2 

Reduced Tidal Flushing Malibu Creek 
Scum/Foam-unnatural Calleguas Creek Reach 1, 2, 3, 4  

Sedimentation/Siltation 

Calleguas Creek Reach 4, 5, 6, 7, 8, 11, (was Beardsley Channel on 1998 303d 
list) 
Las Virgenes Creek 
Malibu Creek 
Medea Creek Reach 1 and 2 
Triunfo Canyon Creek Reach 1 and 2 
Aliso Canyon Wash 
Artesia-Norwalk Drain 
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TABLE 3.5-3 
Impaired Water Bodies in Southern California 

Pollutant Impaired Water Body 
Burbank Western Channel 

Selenium 

Coyote Creek, North Fork 
Lake Lindero 
Las Virgenes Creek 
Lindero Creek Reach 1 and 2 
Lindero Creek Reach 2 (Above Lake) 
Los Angeles River Reach 6 (Above Sepulveda Flood Control Basin) 
Malibu Creek 
Medea Creek Reach 1 (Lake to confluence with Lindero) 
Puente Creek 
Santa Clara River Reach 3 (Freeman Diversion to A Street) 
Sepulveda Canyon 
Dry Canyon Creek 
McCoy Canyon Creek 
Ballona Creek Estuary 
Santa Clara River Reach 11  

Selenium, Total 
Lake Lindero 
Calleguas Creek Reach 6  

Silver Calleguas Creek Reach 7  
Specific Conductance Calleguas Creek Reach 8 
Specific Conductivity Calleguas Creek Reach 9A  

Sulfates 

Calleguas Creek Reach 9B, 10, 11, 12, 13 
Fox Barranca (tributary to Calleguas Creek Reach 6) 
Hopper Creek 
Malibu Creek 
Pole Creek (tributary to Santa Clara River Reach 3) 
Santa Clara River Reach 11  
Tapo Canyon 
Wheeler Canyon/Todd Barranca 
Malibu Lagoon 
Bouquet Canyon Creek (below Bouqet Reservoir) 
San Gabriel River Reach 1 and 2 

Swimming Restrictions Santa Clara River Reach 6 

Temperature, water 
Ventura River Reach 4 (Coyote Creek to Camino Cielo Road) 
Calleguas Creek Reach 3, 4, 6  
San Pedro Bay Near/Off Shore Zones 

Total Dissolved Solids 

Calleguas Creek Reach 9A, 9B, 10, 11, 12, 13 
Canada Larga (Ventura River Watershed) 
Fox Barranca (tributary to Calleguas Creek Reach 6) 
Hopper Creek 
Pole Creek (tributary to Santa Clara River Reach 3) 
San Antonio Creek (tributary to Ventura River Reach 4) 
San Jose Creek Reach 1 (San Gabriel River Confluence to Temple Street) 
Santa Clara River Reach 3, 11 
Tapo Canyon 
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TABLE 3.5-3 
Impaired Water Bodies in Southern California 

Pollutant Impaired Water Body 
Wheeler Canyon/Todd Barranca 
Calleguas Creek Reach 1, 2, 3, 8  

Toxaphene 
(including sediment and tissues) 

Ballona Creek and Estuary 
Balboa Lake 
Boulder Creek (Ventura County) 
Calleguas Creek Reach 4, 5, 9A, 9B, 10, 11, 12, 13 
Duck Pond Agricultural Drains/Mugu Drain/Oxnard Drain No. 2 
Los Angeles Harbor - Consolidated Slip 
Rio De Santa Clara/Oxnard Drain No. 3 
Santa Clara River Estuary 
Wheeler Canyon/Todd Barranca 

Toxicity 

Bull Creek (Los Angeles County) 
Calleguas Creek Reach 1, 2, 4, 5, 6, 7, 9A, 9B, 10, 11, 13 
Colorado Lagoon 
Dominguez Channel and Estuary  
Duck Pond Agricultural Drains/Mugu Drain/Oxnard Drain No. 2 
Los Angeles Harbor - Consolidated Slip/Fish Harbor 
Los Angeles River Estuary (Queensway Bay) 
Los Angeles River Reach 3, 4, 5, 6 
Los Angeles/Long Beach Inner and Outer Harbor 
Malibu Creek 
Marina del Rey Harbor - Back Basins 
McGrath Lake 
Piru Creek (from gaging station below Santa Felicia Dam to headwaters) 
Rio De Santa Clara/Oxnard Drain No. 3 
Rio Hondo Reach 1 (confluence with Los Angeles River to Santa Ana Freeway) 
San Jose Creek Reach 1 (San Gabriel River confluence to Temple Street) 
San Pedro Bay Near/Off Shore Zones 
Santa Clara River Estuary and Reach 1, 3, 6 
South San Jose Creek (Los Angeles County) 
Tapo Canyon 
Ventura River Reach 3 (Weldon Canyon to confluence with Coyote Creek) 
Wheeler Canyon/Todd Barranca 
Arroyo Seco Reach 1 and 2 
Ballona Creek and Wetlands 

Trash 

Burbank Western Channel 
Calleguas Creek Reach 2, 3, 4, 5, 7, 9A, 9B, 10 
Compton Creek 
Echo Park Lake 
Elizabeth Lake 
Hueneme Drain 
J Street Drain (Ventura County) 
Lake Hughes 
Lake Lindero 
Las Virgenes Creek 
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TABLE 3.5-3 
Impaired Water Bodies in Southern California 

Pollutant Impaired Water Body 
Legg Lake 
Lincoln Park Lake 
Lindero Creek Reach 1 and 2 
Los Angeles River Estuary (Queensway Bay) 
Los Angeles River Reach 1, 2, 3, 4, 5 
Los Cerritos Channel 
Machado Lake (Harbor Park Lake) 
Malibu Creek 
Medea Creek Reach 1 and 2 
Munz Lake 
Ormond Beach Wetlands 
Oxnard Drain 
Peck Road Park Lake 
Rio Hondo Reach 1 (confluence with Los Angeles River to Santa Ana Freeway) 
San Gabriel River, East Fork 
Sanjon Barranca Creek 
Santa Clara River Reach 1, 3,4A, 5, 10 
Santa Monica Bay Offshore/Nearshore 
Santa Paula Creek Reach 1 (confluence with Santa Clara River to Diversion 
Dam) 
Tujunga Wash (Los Angeles River to Hansen Dam) 
Ventura River Estuary 
Verdugo Wash Reach 1 and 2 
Ballona Creek 
Malibu Lagoon 
Ballona Creek and Estuary 

Viruses (enteric) 
Calleguas Creek Reach 1  
Colorado Lagoon 

Zinc 

Compton Creek 
Dominguez Channel (lined portion above Vermont Avenue) 
Los Angeles Harbor - Fish Harbor/Consolidated Slip 
Los Angeles/Long Beach Inner Harbor 
Los Angeles River Reach 1 (Estuary to Carson Street) 
Los Cerritos Channel 
Marina del Rey Harbor - Back Basins 
Rio Hondo Reach 1 (confluence with Los Angeles River to Santa Ana Freeway) 
Sepulveda Canyon 

Colorado River Basin  

Ammonia 
Coachella Valley Storm Water Channel 
Salton Sea 

Arsenic Salton Sea 
Chlordane Alamo River 

Chloride 
Alamo River 
Salton Sea 

Chlorpyrifos Alamo River 
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TABLE 3.5-3 
Impaired Water Bodies in Southern California 

Pollutant Impaired Water Body 
Salton Sea 

Cyhalothrin, Lambda Alamo River 
Cypermethrin Alamo River 

DDT (Dichlorodiphenyltrichloroethane) 
Alamo River 
Coachella Valley Storm Water Channel 
Salton Sea 

Diazinon Alamo River 

Dieldrin 
Alamo River 
Coachella Valley Storm Water Channel 

Disulfoton Coachella Valley Storm Water Channel 

Enterococcus 
Alamo River 
Salton Sea 

Escherichia coli (E. coli) Alamo River 
Indicator Bacteria Coachella Valley Storm Water Channel 

Iron 
Deep Creek 
Hathaway Creek, unnamed tributary 

Low Dissolved Oxygen Salton Sea 
Malathion Alamo River 
  Salton Sea 
Oxygen, Dissolved Coachella Valley Storm Water Channel 

PCBs (Polychlorinated biphenyls) 
Alamo River 
Coachella Valley Storm Water Channel 

Salinity Salton Sea 
Sedimentation/Siltation Alamo River 
Selenium Alamo River 

Toxaphene 
Alamo River 
Coachella Valley Storm Water Channel 

Toxicity 
Alamo River 
Coachella Valley Storm Water Channel 
Salton Sea 

Turbidity 

Deep Creek 
Hathaway Creek 
Potrero Creek 
West Branch Millard Canyon Creek 

Santa Ana Region  

Ammonia (Unionized) 

Bolsa Chica Channel 
Borrego Creek (from Irvine Boulevard to San Diego Creek Reach 2) 
East Garden Grove Wintersburg Channel 
Serrano Creek 

Benthic Community Effects 

Bonita Creek 
Peters Canyon Channel 
San Diego Creek Reach 1 and 2 
Serrano Creek 

Cadmium 
Cucamonga Creek Reach 1 (Valley Reach) 
Rathbone (Rathbun) Creek 
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TABLE 3.5-3 
Impaired Water Bodies in Southern California 

Pollutant Impaired Water Body 
Santa Ana River Reach 6 

Chemical oxygen demand (COD) Chino Creek Reach 1B (Mill Creek confluence to start of concrete lined 
channel) 

Chlordane 
Big Bear Lake 
Huntington Harbour 
Upper and Lower Newport Bay 

Copper 

Bolsa Chica State Beach 
Coyote Creek 
Cucamonga Creek Reach 1 (Valley Reach) 
Huntington Harbour 
Upper and Lower Newport Bay 
Rathbone (Rathbun) Creek 
Rhine Channel 
Santa Ana River Reach 3 and 6 

DDT (Dichlorodiphenyltrichloroethane) 

Balboa Beach 
Big Bear Lake 
Elsinore, Lake 
Upper and Lower Newport Bay 
Peters Canyon Channel 
San Diego Creek Reach 1 

Dieldrin Balboa Beach 

Indicator Bacteria 

Bolsa Chica Channel 
Borrego Creek (from Irvine Boulevard to San Diego Creek Reach 2) 
Buck Gully Creek 
Chino Creek Reach 1A, 1B, 2 
Coyote Creek 
Goldenstar Creek 
Huntington Harbour 
Knickerbocker Creek 
Little Corona Del Mar Beach 
Los Trancos Creek (Crystal Cove Creek) 
Mill Creek  
Morning Canyon Creek 
Mountain Home Creek 
Upper and Lower Newport Bay 
Newport Slough 
Peters Canyon Channel 
Prado Park Lake 
San Diego Creek Reach 1 and 2 
San Timoteo Creek Reach 1A and 3 
San Timoteo River Reach 2 (Gage at San Timoteo to confluence with Yucaipa 
Creek) 
Santa Ana River, Reach 3 and 4 
Seal Beach 
Serrano Creek 
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TABLE 3.5-3 
Impaired Water Bodies in Southern California 

Pollutant Impaired Water Body 
Warm Creek 

Iron Coyote Creek 

Lead 

Cucamonga Creek Reach 1 (Valley Reach) 
Huntington Harbour 
Rhine Channel 
Santa Ana River Reach 3 and 6 

Malathion 

Coyote Creek 
Newport Bay, Upper (Ecological Reserve) 
Peters Canyon Channel 
San Diego Creek Reach 1 

Mercury 
Big Bear Lake 
Rhine Channel 

Nickel 
Anaheim Bay 
Bolsa Chica State Beach 

Noxious aquatic plants Big Bear Lake 

Nutrients 

Big Bear Lake 
Canyon Lake (Railroad Canyon Reservoir) 
Chino Creek Reach 1A and 1B 
Elsinore, Lake 
Grout Creek 
Mill Creek (Prado Area) 
Upper and Lower Newport Bay 
Prado Park Lake 
Rathbone (Rathbun) Creek 
San Diego Creek Reach 1 and 2 
Summit Creek 

Organic Enrichment/Low Dissolved 
Oxygen Lake Elsinore 

PCBs (Polychlorinated biphenyls) 

Anaheim Bay 
Balboa Beach 
Big Bear Lake 
Lake Elsinore 
Huntington Beach State Park 
Huntington Harbour 
Upper and Lower Newport Bay 
Rhine Channel 
Seal Beach 

pH 

Bolsa Chica Channel 
Chino Creek Reach 2 (Beginning of concrete channel to confluence with San 
Antonio Creek) 
Coyote Creek 
Cucamonga Creek Reach 2 (Mountain Reach) 
Peters Canyon Channel 
Prado Basin Management Zone 
Serrano Creek 
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TABLE 3.5-3 
Impaired Water Bodies in Southern California 

Pollutant Impaired Water Body 

Salinity/TDS/Chlorides 
Santiago Creek, Reach 4 
Silverado Creek 

Sedimentation/Siltation 
Newport Bay, Upper (Ecological Reserve) 
Rathbone (Rathbun) Creek 
San Diego Creek Reach 1 and 2 

Selenium 
Peters Canyon Channel 
San Diego Creek Reach 1 

Total Suspended Solids (TSS) Mill Creek (Prado Area) 

Toxaphene 
Peters Canyon Channel 
San Diego Creek Reach 1 

Toxicity 

Anaheim Bay 
Bolsa Bay Marsh 
Bolsa Chica Ecological Reserve 
Bonita Creek 
Coyote Creek 
Lake Elsinore 
Huntington Harbour 
Upper and Lower Newport Bay 
Peters Canyon Channel 
Rhine Channel 
San Diego Creek Reach 1 and 2 
Santiago Creek, Reach 4 
Serrano Creek 
Silverado Creek 
Talbert Channel (Orange County) 

Zinc 
Cucamonga Creek Reach 1 (Valley Reach) 
Rhine Channel 

San Diego Region   

Ammonia as Nitrogen 
Aliso Creek 
Arroyo Trabuco Creek 

Benthic Community Effects 

English Canyon 
Laguna Canyon Channel 
Salt Creek (Orange County) 
San Juan Creek 
Segunda Deshecha Creek 
Wood Canyon (Orange County) 

Benzo[b]fluoranthene English Canyon 

Cadmium 

Cristianitos Creek 
Prima Deshecha Creek 
San Juan Creek (mouth) 
Oso Creek (at Mission Viejo Golf Course) 

Chlorpyrifos 

Long Canyon Creek (tributary to Murrieta Creek) 
Murrieta Creek 
Santa Gertrudis Creek 
Temecula Creek 
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TABLE 3.5-3 
Impaired Water Bodies in Southern California 

Pollutant Impaired Water Body 
Warm Springs Creek (Riverside County) 

Color 
Dana Point Harbor 
Murrieta Creek 

Copper 
San Juan Creek (mouth) 
Santa Gertrudis Creek 
Temecula Creek 

Diazinon 
Wood Canyon (Orange County) 
English Canyon 

Eutrophic Aliso Creek 

Indicator Bacteria 

Arroyo Trabuco Creek 
Dana Point Harbor 
Laguna Canyon Channel 
Murrieta Creek 
Pacific Ocean Shoreline, Aliso Creek 
Pacific Ocean Shoreline, Dana Point  
Pacific Ocean Shoreline, Dana Point HSA, at Dana Point Harbor at patrol dock 
Pacific Ocean Shoreline, Laguna Beach  
Pacific Ocean Shoreline, San Juan Creek 
Pacific Ocean Shoreline, San Clemente  
Prima Deshecha Creek 
San Juan Creek 
Santa Gertrudis Creek 
Santa Margarita River (Lower) 
Santa Margarita River (Upper) 
Segunda Deshecha Creek 
Temecula Creek 
Long Canyon Creek (tributary to Murrieta Creek) 
Murrieta Creek 

Iron 
Santa Gertrudis Creek 
Santa Margarita River (Upper) 

Lead Aliso Creek 
Low Dissolved Oxygen Arroyo Trabuco Creek 

Malathion 
Prima Deshecha Creek 
Salt Creek (Orange County) 
Segunda Deshecha Creek 

Manganese 
Murrieta Creek 
Santa Gertrudis Creek 
Santa Margarita River (Upper) 

Nickel Aliso Creek 
Nitrate and Nitrite Arroyo Trabuco Creek 

Nitrogen 

Long Canyon Creek (tributary to Murrieta Creek) 
Murrieta Creek 
Oso Creek (lower) 
Prima Deshecha Creek 
San Juan Creek 
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TABLE 3.5-3 
Impaired Water Bodies in Southern California 

Pollutant Impaired Water Body 
Santa Gertrudis Creek 
Santa Margarita River  
Segunda Deshecha Creek 
Warm Springs Creek (Riverside County) 
San Juan Creek (mouth) 
Dana Point Harbor 

Oxygen, Dissolved San Juan Creek 
Phosphate Arroyo Trabuco Creek 

Phosphorus 

English Canyon 
Laguna Canyon Channel 
Long Canyon Creek (tributary to Murrieta Creek) 
Moro Canyon Creek 
Murrieta Creek 
Oso Creek (lower) 
Prima Deshecha Creek 
Santa Gertrudis Creek 
Santa Margarita River (Lower) 
Santa Margarita River (Upper) 
Segunda Deshecha Creek 
Temecula Creek 
Warm Springs Creek (Riverside County) 

Sedimentation/Siltation Aliso Creek 

Selenium 

English Canyon 
Moro Canyon Creek 
Oso Creek (lower) 
Prima Deshecha Creek 
San Juan Creek 
Segunda Deshecha Creek 
Soledad Canyon 
Wood Canyon (Orange County) 
Green Valley Creek 
Oso Creek (at Mission Viejo Golf Course) 

Total Dissolved Solids 
Oso Creek (at Mission Viejo Golf Course) 
Temecula Creek 

Total Nitrogen as N 

English Canyon 
Green Valley Creek 
Laguna Canyon Channel 
Aliso Creek 
Arroyo Trabuco Creek 

Toxicity 

Aliso Creek 
Arroyo Trabuco Creek 
Dana Point Harbor 
English Canyon 
Laguna Canyon Channel 
Moro Canyon Creek 
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TABLE 3.5-3 
Impaired Water Bodies in Southern California 

Pollutant Impaired Water Body 
Murrieta Creek 
Oso Creek (lower) 
Pacific Ocean Shoreline, Aliso HSA, at Aliso Creek mouth 
Pacific Ocean Shoreline, Dana Point HSA, at Niguel Marine Life Refuge 
Salt Creek (Orange County) 
San Juan Creek 
Santa Margarita River  
Segunda Deshecha Creek 
Temecula Creek 

Turbidity 
Prima Deshecha Creek 
Segunda Deshecha Creek 

Zinc Dana Point Harbor 
Source: 2018 California Integrated Report (Clean Water Act Section 303(d) List and 305(b) Report). Available at: 
https://www.waterboards.ca.gov/water_issues/programs/water_quality_assessment/2018_integrated_report.html 
 
3.5.7 WASTEWATER 
 
3.5.7.1  Wastewater Treatment Facilities 
 
Wastewater treatment is generally performed in three stages: primary treatment, secondary 
treatment, and tertiary treatment. During primary treatment, materials sink to the bottom of tanks 
and then microbes eat the organic material and settle out in the secondary treatment tanks. 
Tertiary treatment occurs last, in which remaining pollutants are filtered out via sand and coal. 
Along with the additions of disinfectant chemicals like chlorine and careful testing and 
monitoring, this process treats water to an acceptable level to be returned into natural water 
bodies or recycled for irrigation, industrial, and agricultural uses. More recently, advanced 
treatment techniques have achieved level of cleanliness that allows highly purified recycled 
water to recharge underground aquifers. A majority of wastewater within the Southern California 
region is treated by one of the 57 major wastewater treatment facilities in the area. Such facilities 
are often located in densely populated areas and in close proximity to bodies of water for simple 
discharge of treated water. Within each county, various smaller municipal wastewater systems 
and agencies manage wastewater from cities on a smaller scale, and private on-site sewage 
disposal systems are also available to serve wastewater generators without access to a municipal 
system. Table 3.5-4 lists the 57 large-scale facilities managing wastewater within the region, 
which have a combined design flow of approximately 3,000 mgd. 
 
  

https://www.waterboards.ca.gov/water_issues/programs/water_quality_assessment/2018_integrated_report.html
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TABLE 3.5-4 
Wastewater Treatment Facilities in Southern California 

County/Facility Design Flow (mgd) 
Los Angeles County 1,250.1 
Avalon WWTF 1.2 
Civic Center Water Treatment Facility 70 
Burbank WWRP 12.5 
Donald C. Tillman WWRP 80 
Edward Little Water Recycling Plan 5.2 
Groundwater Reliability Project -- 
Hyperion WWTP 450 
Joint Water Pollution Control Plant, Carson  400 
Juanita Millender-McDonald Carson Regional Water Recycling Plant  1.21.2 
Long Beach WRP 25 
Los Angeles-Glendale WWRP  20 
Los Coyotes WRP  37.5 
Newhall Ranch WRP  2 
Pomona Water Reclamation Plant  15 
San Jose Creek Water Reclamation Plant  62.5 
Saugus Water Reclamation Plant  6.5 
Tapia WRF  12 
Terminal Island Water Reclamation Plant 30 
Valencia WRP  4.5 
Whittier Narrows Water Reclamation Plant, El Monte 15 
Orange County 1,131.12 
City of San Clemente WRP  38.78 
El Toro Water District WRP 34.37 
Irvine Desalter Project Shallow GW Unit 34.37 
Irvine Ranch Water District Los Alisos WRP 34.37 
Latham WWP 38.78 
Los Alisos Water District WWTP 33.5 
Michelson WWRF 5 33.5 
Orange County Sanitation District Plant 1  332 
Orange County Sanitation District Plant 2  332 
Santa Margarita Water District Oso Creek WRP 38.78 
Santa Margarita Water District - Chiquita WRP 38.78 
South Orange County Wastewater Authority Aliso Creek Ocean Outfall  34.37 
South Orange County Wastewater Authority Coastal TP 34.37 34.37 
South Orange County Wastewater Authority Regional TP 34.37 34.37 
South Orange County Wastewater Authority San Juan Creek Ocean Outfall  38.78 
Riverside County 133.4 
Beaumont WWTP  4 
Coachella Sanitation District WWTP 2.4 
Coachella Valley Water District WWTP  7 
Corona WWRF No. 1 11.5 
Corona WWRF No. 2 3.0 
Corona WWRF No. 3 1 
Elsinore Valley Municipal Water District Regional WWRF  8 
Riverside City WWRF  46 
Temescal Creek Outfall  26 
Valley Sanitation District Indio WWTP 8.5 
Western Riverside County Regional Wastewater Authority WWRF  14 
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TABLE 3.5-4 (concluded) 
Wastewater Treatment Facilities in Southern California 

County/Facility Design Flow (mgd) 
San Bernardino County 421.65 
Big Bear WWRF 3.2 
Colton WRF 0 
Colton/San Bernardino STP, RIX 40 
Henry N. Wochholz WWRF 8 
Inland Empire Utilities Agency Carbon Canyon WWRF 85 
Inland Empire Utilities Agency Regional Plant No. 1 85 
Inland Empire Utilities Agency Regional Plant No. 4 85 
Inland Empire Utilities Agency Regional Plant No. 5 85 
Lytle Creek North WWTP 1.75 
Margaret H. Chandler WWRF 4.5 
Rialto WWRF 11.7 
Victor Valley Wastewater Reclamation Authority WTP 12.5 
Source: SCAG, 2020 
 
3.5.7.2  Waste Discharge Requirements 
 
If the operation or discharges from a property or business affects California’s surface, coastal, or 
groundwater, a permit to discharge waste is required from the appropriate RWQCB. Discharges 
of pollutants into surface waters require a federal NPDES permit application with the appropriate 
RWQCB. For other types of discharges, such as those affecting groundwater or in a diffused 
manner (e.g., erosion from soil disturbance or waste discharges to land) a report of waste 
discharge must be filed with the appropriate RWQCB in order to obtain Waste Discharge 
Requirements (WDRs). For specific situations, the RWQCB may waive the requirement to 
obtain a WDR for discharges to land or may determine that a proposed discharge can be 
permitted more effectively through enrollment in a general NPDES permit or general WDR. 
RWQCBs have identified a typical list of activities that affect water, but the list is by no means 
inclusive of all situations:  

• Discharge of process wastewater not discharging to a sewer (factories, cooling water, 
etc.)  

• Confined animal facilities (dairies, feedlots, etc.)  
• Waste containments (landfills, waste ponds, etc.)  
• Construction sites  
• Boatyards and shipyards  
• Discharges of pumped groundwater and cleanups (underground tank cleanups, 

dewatering, spills)  
• Material handling areas draining to storm drains  
• Sewage treatment facilities  
• Filling of wetlands  
• Dredging, filling, and disposal of dredge wastes  
• Commercial activities not discharging to a sewer (e.g., factory wastewater, storm 

drain), and  



 Chapter 3 – Existing Setting 
Final Program Environmental Impact Report Subchapter 3.5– Hydrology and Water Quality 
 

2022 AQMP 3.5-46 November 2022 

• Waste discharges to land  



SUBCHAPTER 3.6 

NOISE 

Terminology Used in Noise Analysis 

Regulatory Background 

Noise Setting  
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3.6 NOISE 

The goal of the 2022 AQMP is to address the federal 2015 eight-hour ozone standard, to satisfy 
the planning requirements of the federal CAA by identifying ways to reduce emissions from 
existing emission sources and promoting the use of the cleanest available new emission sources 
and technologies. Several of the proposed control measures focus on maximizing the 
implementation of existing zero emission and low NOx technologies, recognizing that new zero 
emissions and ultra-low NOx technologies may still need to be invented or made commercially 
available in order to achieve the necessary reductions to attain the 70 ppb ozone standard.  
 
In particular, the 2022 AQMP is comprised of an assortment of control measures that are 
designed to accelerate the replacement of high-emitting mobile sources with low NOx and zero 
emission mobile sources; encourage the use of lower-emitting alternative fuels; affect stationary 
sources at existing and new commercial/industrial facilities and residential developments; 
develop incentives to remove/replace higher emitting equipment; establish greater control of 
industrial stationary sources; control indirect sources of emissions; improve energy efficiency; 
improve detection and procedures; and establish educational and outreach programs. 
 
While the proposed control measures are intended to improve overall air quality in the region, 
noise impacts associated with their implementation may occur as a result of construction  
associated with activities including but not limited to, installing new or modifying existing 
equipment or burners, and building electrical charging infrastructure. This subchapter describes 
the existing setting as related to noise and noise sources that are associated with construction 
activities in South Coast AQMD’s jurisdiction. .  
 
3.6.1 TERMINOLOGY USED IN NOISE ANALYSIS 
 
Because all humans perceive and interpret sound differently, the types of sound which comprise 
noise are subjective. The objectionable nature of sound can be caused by its pitch or its loudness. 
Pitch of a tone or sound depends on the relative rapidity (frequency) of the vibrations by which it 
is produced. Loudness is the amplitude of sound waves combined with the reception 
characteristics of the ear. Amplitude may be compared with the height of an ocean wave. 
Technical acoustical terms commonly used in this section and Subchapter 4.6 in Chapter 4 are 
defined in Table 3.6-1. 
 
Noise is a by-product of urbanization and there are numerous noise sources and receptors in an 
urban community. Noise is generally defined as unwanted sound. The range of sound pressure 
perceived as sound is extremely large. The decibel is the preferred unit for measuring sound 
since it accounts for these variations using a relative scale adjusted to the human range for 
hearing (referred to as the A-weighted decibel or dBA). The A-weighted decibel is a method of 
sound measurement which assigns weighted values to selected frequency bands in an attempt to 
reflect how the human ear responds to sound. The range of human hearing is from 0 dBA (the 
threshold of hearing) to about 140 dBA which is the threshold for pain. Examples of noise and 
their A-weighted decibel levels are shown in Figure 3.6-1. 
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TABLE 3.6-1 
Definition of Acoustical Terms 

Term Definition 
Ambient Noise Level The composite of noise from all sources near and far. The normal or existing level of 

environmental noise at a given location. 
A-Weighted Sound 
Level (dBA) 

The sound pressure level in decibels as measured on a sound level meter using the 
A-weighting filter network. The A-weighting filter de-emphasizes the very low and very 
high frequency components of the sound in a manner similar to the frequency response of 
the human ear and correlates well with subjective reactions to noise. 

Community Noise 
Equivalent Level 
(CNEL) 

The average A-weighted noise level during a 24-hour day, obtained after addition of 
5 decibels to sound levels in the evening from 7:00 p.m. to 10:00 p.m. and after addition 
of 10 decibels to sound levels in the night between 10:00 p.m. and 7:00 a.m. 

Day/Night Noise 
Level (Ldn ) 

The average A-weighted noise level during a 24-hour day, obtained after addition of 10 
decibels to levels measured in the night between 10:00 p.m. and 7:00 a.m. 

Decibel (dB) A unit describing the amplitude of sound, equal to 20 times the logarithm to the base 10 
of the ratio of the pressure of the sound measured to the reference pressure. The reference 
pressure for air is 20 micro Pascals. 

Equivalent Noise 
Level (Leq) 

The average A-weighted noise level during the measurement period.  

Frequency (Hz) The number of complete pressure fluctuations per second above and below atmospheric 
pressure. Normal human hearing is between 20 Hz and 20,000 Hz. Infrasonic sounds are 
below 20 Hz and ultrasonic sounds are above 20,000 Hz. 

Intrusive That noise which intrudes over and above the existing ambient noise at a given location. 
The relative intrusiveness of a sound depends upon its amplitude, duration, frequency, 
time of occurrence, and tonal or informational content as well as the prevailing ambient 
noise level. 

L01, L10, L50, L90 The A-weighted noise levels that are exceeded 1 percent, 10 percent, 50 percent, and 90 
percent of the time during the measurement period. 

Lmax, Lmin The maximum and minimum noise levels during the measurement period. 
Loudness The amplitude of sound waves combined with the reception characteristics of the human 

ear. 
Pitch The height or depth of a tone or sound, depending on the relative rapidity (frequency) of 

the vibrations by which it is produced. 
SEL Sound Exposure Level is a measure of cumulative noise exposure of a noise event 

expressed as the sum of the sound energy over the duration of a noise event, normalized 
to a one-second duration. 

Sound Pressure Sound pressure or acoustic pressure is the local pressure deviation from the ambient 
atmospheric pressure caused by a sound wave. Sound pressure can be measured using a 
microphone. The unit for sound pressure (p) is the Pascal [symbol:  Pa or 1 Newton 
exerted over an area of 1 square meter (N/m2).  

Sound Pressure Level The sound pressure level is expressed in decibels as 20 times the logarithm to the base 10 
of the ratio between the pressures exerted by the sound to a reference sound pressure 
(e.g., 20 micro Pascals in air). Sound pressure level is the quantity that is directly 
measured by a sound level meter. 

Vibration Vibration means mechanical motion of the earth or ground, building, or other type of 
structure, induced by the operation of any mechanical device or equipment. The 
magnitude of vibration is stated as the acceleration in “g” units (1 g is equal to 32.2 
feet/second2 or 9.3 meters/second2).  
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FIGURE 3.6-1 

General Noise Sources and Associated Sound Pressure Levels 
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3.6.2 REGULATORY BACKGROUND 
 
The federal government sets noise standards for transportation-related noise sources that are 
closely linked to interstate commerce, such as aircraft, locomotives, and trucks, and, for those 
noise sources, the state government is preempted from establishing more stringent standards. The 
state government sets noise standards for those transportation noise sources that are not 
preempted from regulation, such as automobiles, light trucks, and motorcycles. Noise sources 
associated with industrial, commercial, and construction activities are generally subject to local 
control through noise ordinances and general plan policies. 
 
3.6.2.1 Federal Agencies and Regulations 
 
3.6.2.1.1 Code of Federal Regulations (CFR) 
 
Federal regulations for railroad noise are contained in 40 CFR Part 201 and 49 CFR Part 210. 
The regulations set noise limits for locomotives and are implemented through regulatory controls 
on locomotive manufacturers. Federal regulations also establish noise limits for medium and 
heavy trucks (more than 4.5 tons, gross vehicle weight rating) under 40 CFR Part 205, Subpart 
B. The federal truck pass-by noise standard is 80 dB at 15 meters from the vehicle pathway 
centerline. These controls are implemented through regulatory controls on truck manufacturers. 
The Federal Highway Administration (FHWA) regulations for noise abatement must be 
considered for federal or federally-funded projects involving the construction of a new highway 
or significant modification of an existing freeway when the project would result in a substantial 
noise increase or when the predicted noise levels approach or exceed the “Noise Abatement 
Criteria.” 
 
Under the regulations, a “substantial increase” is defined as an increase in Equivalent Continuous 
Level (Leq) of 12 dB during the peak hour of traffic noise. The Leq provides a time-weighted 
average of the noise measured. For sensitive uses, such as residences, schools, churches, parks, 
and playgrounds, the Noise Abatement Criteria for interior and exterior spaces is Leq 57 and 66 
dB, respectively, during the peak hour of traffic noise. 
 
3.6.2.1.2 Federal Transit Administration (FTA) 
 
The Federal Transit Administration has prepared guidance noise and vibration impacts 
assessments for proposed mass transit projects: Transit Noise and Vibration Impact Assessment. 
[U.S. FTA 2018]. The guidance is required to evaluate the noise and vibration impacts in 
environmental review process for project proponents seeking funding from FTA. All types of bus 
and rail projects are covered. The guidance contains procedures for assessing impacts at different 
stages of project development, from early planning before mode and alignment have been 
selected through preliminary engineering and final design. The focus is on noise and vibration 
impacts during operations, but construction impacts are also covered. The guidance describes a 
range of measures for controlling excessive noise and vibration. 
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3.6.2.1.3  Federal Aviation Administration (FAA) 
 
Aircraft operated in the U.S. are subject to certain federal requirements regarding noise 
emissions levels. These requirements, as promulgated in Title 14 of the Code of Federal 
Regulations Part 36 (14 CFR Part 36), define the maximum acceptable noise levels for specific 
aircraft types, taking into account the model year, aircraft weight, and number of engines. 
Pursuant to the federal Airport Noise and Capacity Act of 1990, the FAA established a schedule 
for completely transitioning to 14 CFR Part 36 “Stage 3” standards by year 2000. This transition 
schedule applied to jet aircraft with a maximum takeoff weight in excess of 75,000 pounds which 
included passenger and cargo airlines but not operators of business jets or other general aviation 
aircraft. 
 
3.6.2.1.4 Federal Railroad Administration (FRA) 
 
On March 24, 2009, the Federal Highway Administration (FHA) and the FTA issued a final rule 
that modified FRA regulations to make certain changes mandated by the Safe, Accountable, 
Flexible, Efficient, Transportation, Equity Act: A Legacy for Users (SAFETEA-LU). The 
SAFETEA-LU prescribes requirements for environmental review and project decision-making. 
This rule became effective April 23, 2009. 
 
The Federal Railroad Administration provides implementation procedures for predicting and 
assessing noise and vibration impacts of high-speed trains within their High-Speed Ground 
Transportation Noise and Vibration Impact Assessment. [FRA 2012]. The document provides 
three levels of analysis, including a preliminary impact screening, a general assessment, and a 
detailed analysis, as well as a range of mitigation measures for dealing with adverse noise and 
vibration impacts. The report also includes noise criteria for potential impacts. 
  
3.6.2.1.5 Department of Housing and Urban Development (HUD) 
 
The noise regulation, 24 CFR Part 51 Subpart B – Noise Abatement and Control, presents the 
HUD noise program. Within the HUD Noise Assessment Guidelines, potential noise sources are 
examined for projects located within 15 miles of a military or civilian airport, 1,000 feet from a 
road, or 3,000 feet from a railroad. HUD exterior noise regulations state that 65 dB Ldn noise 
levels or less are acceptable for residential land uses, noise levels above 65 dB but not exceeding 
75 dB as “normally unacceptable,” and noise levels exceeding 75 dB Ldn as unacceptable. 
HUD's regulations do not contain standards for interior noise levels. A goal of 45 decibels is set 
forth for interior noise and the attenuation requirements are based upon this level. HUD’s 
standards assume that internal noise levels would be met if exterior standards are met under 
standard construction practices. 
 
3.6.2.1.6 Federal Vibration Policies 
 
The FRA and FTA have published guidance relative to vibration impacts. The peak particle 
velocity (PPV) is defined as the maximum instantaneous peak of the vibration signal. The PPV is 
most frequently used to describe vibration impacts to buildings. The root mean square (RMS) 
amplitude is most frequently used to describe the effect of vibration on the human body. The 
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RMS amplitude is defined as the average of the squared amplitude of the signal. The decibel 
notation, VdB, is commonly used to measure RMS. The decibel notation acts to compress the 
range of numbers required to describe vibration.  
 
According to the FRA, fragile buildings can be exposed to groundborne vibration levels of 0.5 
inches per second PPV without experiencing structural damage. The FTA has identified the 
human annoyance response to vibration levels as 80 VdB. [U.S. FTA 2018]. 
 
3.6.2.2 State Agencies and Regulations  
 
3.6.2.2.1  California’s Airport Noise Standards 
 
The State of California’s Airport Noise Standards, found in Title 21 of the California Code of 
Regulations, identify a noise exposure level of Community Noise Equivalent Level (CNEL) 65 
dB as the noise impact boundary around airports. Within the noise impact boundary, airport 
proprietors are required to ensure that all land uses are compatible with the aircraft noise 
environment or obtain a variance for Caltrans.  
 
3.6.2.2.2 California Department of Transportation (Caltrans)  
 
The State of California establishes noise limits for vehicles licensed to operate on public roads. 
For heavy trucks, the state pass-by standard is consistent with the federal limit of 80 dB. The 
state pass-by standard for light trucks and passenger cars (less than 4.5 tons gross vehicle rating) 
is also 80 dB at 15 meters from the centerline. For new roadway projects, Caltrans employs the 
Noise Abatement Criteria, discussed above in connection with the FHWA.  
 
3.6.2.2.3 California Noise Insulation Standards  
 
The California Noise Insulation Standards are found in Title 24 of the California Code of 
Regulations, which has requirements for new multi-family residential units, hotels, and motels 
that may be subject to relatively high levels of transportation-related noise. For exterior noise, 
the noise insulation standard is Ldn 45 dB in any habitable room and requires an acoustical 
analysis demonstrating how dwelling units have been designed to meet this interior standard 
where such units are proposed in areas subject to noise levels greater than Ldn 60 dB. Ldn is the 
average noise level over a 24-hour period. The noise between the hours of 10:00 p.m. and 7:00 
a.m. is artificially increased by 10 dB. This takes into account the decrease in community 
background noise during nighttime hours. 
 
3.6.2.2.4 State Vibration Policies  
 
There are no adopted state policies or standards for ground-borne vibration. However, Caltrans 
recommends that extreme care be taken when sustained pile driving occurs within 7.5 meters (25 
feet) of any building, and 15 to 30 meters (50 to 100 feet) of a historic building or a building in 
poor condition.  
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3.6.2.3 Local Agencies and Regulations  
 
To identify, appraise, and remedy noise problems in the local community, each county and city 
within California, including counties and cities within the South Coast AQMD’s jurisdiction has 
adopted a noise element as part of its General Plan. Each noise element is required to analyze 
and quantify current and projected noise levels associated with local noise sources, including, but 
not limited to, highways and freeways, primary arterials and major local streets, rail operations, 
air traffic associated with the airports, local industrial plants, and other ground stationary sources 
that contribute to the community noise environment. Beyond statutory requirements, local 
jurisdictions are free to adopt their own goals and policies in their noise elements, although most 
jurisdictions have chosen to adopt noise/land use compatibility guidelines that are similar to 
those recommended by the state. The overlapping Ldn ranges indicate that local conditions 
(existing noise levels and community attitudes toward dominant noise sources) should be 
considered in evaluating land use compatibility at specific locations. 
 
In addition to regulating noise through noise element policies, local jurisdictions regulate noise 
through enforcement of local ordinance standards. These standards generally relate to noisy 
activities (e.g., use of loudspeakers and construction) and stationary noise sources and facilities 
(e.g., air conditioning units and industrial activities). Two cities within the South Coast AQMD’s 
jurisdiction, Los Angeles and Long Beach, operate port facilities. Noise from the Ports of Los 
Angeles and Long Beach are regulated by the noise ordinances and noise elements of the Los 
Angeles and Long Beach General Plans.  
 
In terms of airport noise, some of the actions that airport proprietors have been allowed to take to 
address local community noise concerns include runway use and flight routing changes, aircraft 
operational procedure changes, and engine run-up restrictions. These actions generally are 
subject to approval by the FAA, which has the authority and responsibility to control aircraft 
noise sources, implement and enforce flight operational procedures, and manage the air traffic 
control system. 
 
3.6.3  NOISE SETTING  
 
3.6.3.1  Noise Descriptors 
 
Environmental noise levels typically fluctuate across time of day; different types of noise 
descriptors are used to account for this variability, and different types of descriptors have been 
developed to differentiate between cumulative noise over a given period and single noise events. 
Cumulative noise descriptors include the Leq, Ldn, and CNEL. The Leq is the actual time-
averaged, equivalent steady-state sound level, which, in a stated period, contains the same 
acoustic energy as the time-varying sound level during the same period. Ldn and CNEL values 
result from the averaging of Leq values (based on A-weighted decibels) over a 24-hour period, 
with weighting factors applied to different periods of the day and night to account for their 
perceived relative annoyance. For Ldn, noise that occurs during the nighttime period (10:00 p.m. 
to 7:00 a.m.) is “penalized” by 10 dB. CNEL is similar to Ldn, except that it also includes a 
“penalty” of approximately five dB for noise that occurs during the evening period (7:00 p.m. to 
10:00 p.m.). Cumulative noise descriptors, Ldn and CNEL, are well correlated with public 
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annoyance due to transportation noise sources. Table 3.6-2 shows the compatibility between 
various land uses and CNEL.  
 
Individual noise events, such as train pass-bys or aircraft overflights, are further described using 
single-event and cumulative noise descriptors. For single events, the maximum measured noise 
level (Lmax) is often cited, as is the Sound Exposure Level (SEL). The SEL is the energy-based 
sum of a noise event of given duration that has been “squeezed” into a reference duration of one 
second and is typically a value that is five to 10 dB higher than the Lmax. 
 
3.6.3.2 Ambient Noise Levels 
 
There are approximately 11,000-square-miles in South Coast AQMD’s jurisdiction which 
include all or portions of four counties (Los Angeles, Orange, Riverside, and San Bernardino) 
and 135 cities and cover a diverse array of land uses that range from quiet, undeveloped rural 
areas to loud, dense, urban areas. Ambient noise levels for areas where sensitive receptors may 
be located can range from 46 dBA for a small town or quiet suburban area to greater than 87 
dBA for an urban area next to a freeway. Given the size of South Coast AQMD’s jurisdiction 
and the wide variation of noise sources, it is not feasible to complete a detailed noise monitoring 
study for this Program EIR. Rather, this Program EIR presents a discussion of noise levels 
associated with different noise sources, thereby allowing the reader to infer the noise level at 
different locations depending on the proximity of a location to a noise source. Ambient noise 
levels for a variety of land uses and locations as developed by SCAG are used to represent the 
range of ambient noise conditions by land use types (see Table 3.6-3). 
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TABLE 3.6-2 
Noise Land Use Compatibility Matrix 

 
Source: Office of Planning and Research, 2017. 
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TABLE 3.6-3 
Representative Ambient Noise Sampling Data 

LOCATION LAND USE PEAK HOUR NOISE 
LEVEL (dBA, Leq) 

City of Los Angeles 
(Mission Hills) Cemetery 62 

City of Los Angeles 
(Baldwin Hills) 

Residential (Multi-
Family/Industrial Adjacent) 60 

City of Riverside Institutional (University) 56 

City of Pasadena Mixed Used (Multi-Family 
Residential and Retail) 63 

City of Los Angeles  
(Del Rey) Residential (Single Family) 63 

City of Moorpark Residential (City Park) 48 
City of  Los Angeles 

(Boyle Heights) 
Institutional (High School/Middle 

School Adjacent) 57 
Source:  SCAG, 2020 
 
The main sources of noise in Southern California, of which South Coast AQMD’s jurisdiction is 
a subset, are associated with transportation (i.e., freeways, airports, seaports and railroads). The 
most common noise sources within the Southern California region is traffic on highways and on 
arterial roadways. Higher levels of noise from traffic are generally due to higher traffic volumes, 
faster travel speeds, and greater number of trucks. Vehicle noise comes from the engine, exhaust 
and tires and can be exacerbated by vehicles in a state of disrepair, such as defective mufflers or 
struts. Southern California has over 73,000 lane miles of freeways, highways, and arterial 
roadways. Traffic noise can be reduced by distance, terrain, vegetation, and intervening 
obstructions (e.g., buildings). However, traffic noise can be a major concern where buffers 
(vegetation, buildings, terrain, etc.) are inadequate or where the distance to sensitive receptors is 
minimal. With typical daily traffic volumes of 10,000 to 40,000 vehicle trips, noise levels along 
arterial roadways typically range from 65 to 60 decibels at a distance of 50 feet from the 
roadways centerlines. [SCAG 2020].  
 
Aircraft noise is also present in many areas of South Coast AQMD’s jurisdiction, with higher 
noise levels generated during takeoff and landing. There are six commercial airports including 
Bob Hope Airport in Burbank; Ontario International Airport in Ontario; Los Angeles 
International Airport in Los Angeles; Long Beach Airport in Long Beach; Palm Springs 
International Airport in Palm Springs; and John Wayne Airport in Santa Ana. In addition, there 
are a number of smaller airports that support general aviation.  
 
Noise associated with aviation arises primarily from aircraft operations, which can generate 
substantial levels of noise near the flight path. The level of noise exposure is based on proximity 
to runways and departure/approach flight paths, duration of exposure, the type of aircraft 
operated, number of aircraft operations (e.g., take-offs and landings), and altitude of the aircraft 
and atmospheric conditions. Noise contours associated with airport operations in South Coast 
AQMD’s jurisdiction are available in the airport land use plans prepared for each airport.  
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Railroad operations generate high, relatively brief, intermittent noise events. These noise events 
are an environmental concern for sensitive receptors located along rail lines and in the vicinity of 
switching yards. Railroad operations include freight trains (Union Pacific Railroad and 
Burlington Northern/Santa Fe Railways), commuter rail (e.g., Amtrak), and urban rail transit 
(e.g., Los Angeles County Metropolitan Transportation Authority subway and light rail lines). 
The primary sources of rail noise include locomotive engines; the interaction of steel wheels and 
rails from rolling noise, impact noise when a wheel encounters a rail joint, turnout, or crossover, 
and squeal generated by friction on tight curves; and warning devices (air horns and crossing 
bells).  
 
Noise from train traffic can vary between 72 dBA for Maglev trains to 92 dBA for locomotive 
diesel engines to 110 dBA for train horns. Industrial and commercial activities also contribute to 
the noise level, primarily by stationary point sources of noise, but can also include mobile 
sources (e.g., forklifts), as well as from traffic associated with employees, visitors, and 
deliveries. Other contributors may also include construction, garbage collecting trucks, 
helicopters (news, police activity and tourism), and sporting/special events. [SCAG 2020]. 
 
The Ports of Long Angeles and Long Beach provide a major link between the United States and 
the Pacific Rim countries. Noise associated with port operations is typically generated from:  1) 
ships; 2) equipment associated with cargo handling activities; and 3) truck and rail traffic that 
moves cargo to/from the ports. These sources affect ambient noise levels within and adjacent to 
the ports. When combined together, the Ports of Long Angeles and Long Beach rank ninth in the 
world for container volume and currently handle 32 percent of the cargo volume in the country. 
[SCAG 2020]. 
 
Noise from industrial complexes and manufacturing facilities are characterized as stationary 
noise sources and are usually regulated by local governments through noise ordinance and 
general plan policies.  
 
Construction activities can generate high noise levels intermittently on and adjacent to the 
construction sites. Construction-related noise can vary depending on the construction phase, 
equipment type, duration of use, distance between noise source and receptor, and line of sight 
between noise source and receptor. The dominant noise source from construction equipment is 
the diesel engine, although some activities, such as pile driving or concrete breaking 
(jackhammering) are usually louder. Noise from construction sites are typically regulated by 
local governments through noise ordinances.  
 
3.6.3.3 Vibration Measuring and Reporting 
 
Vibration is an oscillatory motion through a solid medium in which the motion’s amplitude can 
be described in terms of displacement, velocity, or acceleration. Vibration is typically measured 
as peak particle velocity in inches per second. In this context, vibration refers to the minimum 
ground- or structure-borne motion that causes a normal person to be aware of the vibration by 
means such as, but not limited to, sensation by touch or visual observation of moving objects. 
The FTA Assessment states that background vibration velocity levels in residential areas is 
usually 50 VdB or lower, well below the threshold of perception for humans which is around 65 
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VdB. The upper range for rapid transit vibration is around 80 VdB and the high range for 
commuter rail vibration is 85 VdB (U.S. FTA, 2018). The noise radiated from the motion of the 
room surfaces is called ground-borne noise. Table 3.6-4 summarizes typical levels of ground-
borne vibration. 
 

TABLE 3.6-4 
Typical Levels of Ground-Borne Vibration 

Response Velocity Level Typical Sources at 50 feet 
Minor cosmetic damage of fragile 

buildings 100 Blasting from construction projects 

Difficulty with tasks such as reading a 
video display terminal screen 90 Bulldozers and other heavy tracked 

construction equipment 
Residential annoyance, infrequent events 80 Rapid transit, upper range 
Residential annoyance, frequent events 70 High speed rail, typical 

Approximate threshold for human 
perception 60 Bus or truck, typical 

 50 Typical background vibration 
Source:  FTA, 2018 
 
In contrast to airborne noise, ground-borne vibration is not a common environmental problem. 
Although the motion of the ground may be noticeable to people outside structures, without the 
effects associated with the shaking of a structure, the motion does not provoke the same adverse 
human reaction to people outside. Within structures, the effects of ground-borne vibration 
include noticeable movement of the building floors, rattling of windows, shaking of items on 
shelves or hanging on walls, and rumbling sounds. The maximum vibration amplitudes of the 
floors and walls of a building often will be at the resonance frequencies of various components 
of the building. However, noticeable vibration inside a building is typically caused by equipment 
or activities within the building itself, such as heating and ventilation systems, footsteps, or doors 
closing. [FTA, 2018].  
 
The FTA Assessment states that it is unusual for vibration from sources such as buses and trucks 
to be perceptible, even in locations close to major roads. However, some common sources of 
vibration are trains, buses on rough roads, and construction activities, such as blasting, pile 
driving, and heavy earth-moving equipment. Vibration can be a serious concern, causing 
buildings to shake and rumbling sounds to be heard. Several different methods are used to 
quantify vibration. High levels of vibration may cause physical personal injury or damage to 
buildings. [FTA 2018].  
 
3.6.3.4 Sensitive Receptors 
 
Some land uses are considered more sensitive to ambient noise levels than others due to the 
amount of noise exposure (in terms of both exposure time and “insulation” from noise) and the 
types of activities typically involved. Residences, motels and hotels, schools, libraries, churches, 
hospitals, nursing homes, auditoriums, natural areas, parks and outdoor recreation areas are 
generally more sensitive to noise than are commercial and industrial land uses. Consequently, the 
noise standards for sensitive land uses are more stringent than those for less sensitive uses, such 
as commercial and industrial. 
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To protect various human activities and sensitive land uses (e.g., residences, schools, and 
hospitals), lower noise levels are needed. A noise level of 55 to 60 dB Ldn outdoors is the upper 
limit for intelligible speech communication inside a typical home. In addition, social surveys and 
case studies have shown that complaints and community annoyance in residential areas begin to 
occur at 55 dB Ldn. Sporadic complaints associated with the 55 to 60 dB Ldn range give way to 
widespread complaints and individual threats of legal action within the 60 to 70 dB Ldn range. 
Noise levels at 70 dB Ldn and above are unacceptable in residential communities. [SCAG 2020]. 
 
Sensitive receptors for vibration are the same as for noise, with one exception. Historic structures 
are potentially sensitive to excessive vibration because ground vibration will excite building 
structures, and if the vibration levels are high, there is a potential for structural damage. The 
Caltrans Transportation and Construction Vibration Manual references the National Cooperative 
Highway Research Program report for a summary of construction effects on historic buildings. 
Using the most conservative values in the report, historic buildings may be damaged when a 
single vibration event exceeds 0.20 ppv or frequent vibration events exceed 0.13 ppv, whereas 
extremely fragile historic buildings may be damaged when a single vibration event exceeds 0.12 
ppv or frequent vibration events exceed 0.08 ppv. [SCAG 2020]. 
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3.7 SOLID AND HAZARDOUS WASTE 

The goal of the 2022 AQMP is to address the federal 2015 eight-hour ozone standard, to satisfy 
the planning requirements of the federal CAA by identifying ways to reduce emissions from 
existing emission sources and promoting the use of the cleanest available new emission sources 
and technologies. Several of the proposed control measures focus on maximizing the 
implementation of existing zero emission and low NOx technologies, recognizing that new zero 
emissions and ultra-low NOx technologies may still need to be invented or made commercially 
available in order to achieve the necessary reductions to attain the 70 ppb ozone standard. 
 
In particular, the 2022 AQMP is comprised of an assortment of control measures that are 
designed to accelerate the replacement of high-emitting mobile sources with low NOx and zero 
emission mobile sources; encourage the use of lower-emitting alternative fuels; affect stationary 
sources at existing and new commercial/industrial facilities and residential developments; 
develop incentives to remove/replace higher emitting equipment; establish greater control of 
industrial stationary sources; control indirect sources of emissions; improve energy efficiency; 
improve detection and procedures; and establish educational and outreach programs. 
 
While the proposed control measures are intended to improve overall air quality in the region, 
direct or indirect impacts on solid and hazardous waste associated with their implementation may 
occur from the discarding of old equipment and vehicles. This subchapter describes the existing 
setting related to solid and hazardous waste within California and the South Coast AQMD’s 
jurisdiction.  
 
3.7.1 REGULATORY BACKGROUND 
 
The regulatory background is divided into two sections: Solid Waste and Hazardous Waste. 
 
3.7.1.1  Solid Waste 
 
3.7.1.1.1 Federal 
 
The U.S. EPA is the primary federal agency charged with protecting human health from 
pollution and with safeguarding the natural environment: air, water, and land. The U.S. EPA 
works to develop and enforce regulations that implement environmental laws enacted by 
Congress. The U.S. EPA is also responsible for researching and setting national standards for a 
variety of environmental programs, and delegates to states and tribes the responsibility for 
issuing permits and for monitoring and enforcing compliance. Since 1970, Congress has enacted 
numerous environmental laws including the Resource Conservation and Recovery Act (RCRA), 
CERCLA, and TSCA. 40 CFR Part 258, Subpart D of RCRA establishes criteria for the proper 
design and operation of municipal solid waste landfills and other solid waste disposal facilities. 
Because California laws and regulations governing the approval of solid waste landfills meet the 
requirements of Subpart D, the U.S. EPA delegated the enforcement responsibility to the State of 
California. 
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3.7.1.1.2 State 
 
California Integrated Waste Management Act (AB 939): With regard to solid non-hazardous 
wastes, the California Integrated Waste Management Act of 1989 (AB 939), as amended, 
requires every City and County in the state to prepare a Source Reduction and Recycling 
Element (SRRE) with its Solid Waste Management Plan that identifies how each jurisdiction will 
meet the mandatory state waste diversion goals of 25 percent by the year 1995, and 50 percent by 
the year 2000. Senate Bill 2202 (SB 2202) mandates that jurisdictions continue 50 percent 
diversion on and after January 1, 2000. The purpose of AB 939 is to facilitate the reduction, 
recycling, and re-use of solid waste to the greatest extent possible. AB 939 has recognized that 
landfills and transformation facilities are necessary components of any integrated solid waste 
management system and an essential component of the waste management hierarchy. AB 939 
establishes a hierarchy of waste management practices in the following order and priority: 1) 
source reduction; 2) recycling and composting; and 3) environmentally safe transformation/land 
disposal. 
 
CalRecycle (formerly known as the California Integrated Waste Management Board (CIWMB)) 
has numerous responsibilities in implementing the federal and state regulations summarized 
above. CalRecycle is the state agency responsible for permitting, enforcing, and monitoring solid 
waste landfills, transfer stations, material recovery facilities (MRFs), and composting facilities 
within California. Permitted facilities are issued Solid Waste Facility Permits by CalRecycle. 
CalRecycle also certifies and appoints Local Enforcement Agencies, county or city agencies, 
which monitor and enforce compliance with the provisions of Solid Waste Facility Permits. 
CalRecycle is also responsible for monitoring implementation of AB 939 by the cities and 
counties. In addition to these responsibilities, CalRecycle also manages the Recycled-Content 
Materials Marketing Program to encourage the use of specific recycled-content products in road 
applications, public works projects, and landscaping. These products include recycled aggregate, 
tire-derived aggregate, rubberized asphalt concrete, and organic materials. 
 
AB 939 requires that each County in the state of California prepare a Countywide Integrated 
Waste Management Plan (CIWMP). The CIWMP is a countywide planning document that 
describes the programs to be implemented in unincorporated and incorporated areas of the 
county that will effectively manage solid waste, and promote and implement the hierarchy of the 
CIWMB. The CIWMPs consists of a Summary Plan, a SRRE, a Household Hazardous Waste 
Element, a Non-Disposal Facility Element, and a Countywide Siting Element. 
 
Title 14, California Code of Regulations, Division 7: CalRecycle regulations pertaining to 
nonhazardous waste management in California include minimum standards for solid waste 
handling and disposal; regulatory requirements for composting operations; standards for 
handling and disposal of asbestos containing waste; resource conservation programs; 
enforcement of solid waste standards and administration of Solid Waste Facility Permits; 
permitting of waste tire facilities and waste tire hauler registration; special waste standards; used 
oil recycling; electronic waste recovery and recycling; planning guidelines and procedures for 
preparing, revising, and amending CIWMP; and solid waste cleanup program.  
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Title 27, California Code of Regulations, Environmental Protection, Division 2, Solid 
Waste: CalRecycle and the SWRCB jointly issued regulations pertaining to waste disposal on 
land, including criteria for all waste management units, facilities, and disposal sites; 
documentation and reporting; enforcement, financial assurance; and special treatment, storage, 
and disposal units. 
 
California Solid Waste Reuse and Recycling Act (AB 2176): In 1991, the California Solid 
Waste Reuse and Recycling Act was enacted to assist local jurisdictions in accomplishing the 
goals set for in AB 939. AB 2176 requires that any development projects that have submitted an 
application for a building permit must also include adequate and accessible areas for the 
collection and loading of recyclable materials.  
 
Solid Waste Diversion Rule (AB 341): In 2011, AB 341, directed CalRecycle to develop and 
adopt regulations to mandate commercial recycling. In 2012, the final regulation was approved 
and a policy goal declared that not less than 75 percent of solid waste generated be source 
reduced, recycled, or composted by the year 2020. 
 
Prohibition on Local Disposal Limits (AB 845):  AB 845 was signed by Governor Brown on 
September 25, 2012, and prohibits an ordinance enacted by a city or county from otherwise 
restricting or limiting the importation of solid waste into a privately owned solid waste facility in 
that city or county based on place of origin. 
 
Engineered Municipal Solid Waste (AB 1126): AB 1126 was signed in September 28, 2013, 
and defines the terms “engineered municipal solid waste (EMSW) conversion” and “EMSW 
facility.” AB1126 stipulates that solid waste processed through an EMSW conversion facility 
would be considered disposal, and the energy generated by such a facility would not be 
considered renewable.  
 
Reducing GHG Emissions in California (AB 32): As part of the California Global Warming 
Solutions Act of 2006, CARB was directed to adopt a Scoping Plan by 2009, which lays out 
initial measures needed to meet the 2020 target of reducing GHG emissions back to 1990 levels. 
The First Update to the Scoping Plan was released in 2014 stated that CARB and CalRecycle 
will work to eliminate landfill disposal of organic materials, a major source of GHG emissions 
primarily from methane produced from decomposing waste. 
 
Organic State Laws (AB 1594, 1826, and 1045): On September 28, 2014, Governor Brown 
signed two bills into law that are intended to substantially reduce the amount of organic waste 
that is disposed in California landfills. AB 1594 states that for the purposes of complying with 
the waste diversion mandates of AB9 39, beginning January 1, 2020, the use of green waste will 
be considered disposal and not recycling. A jurisdiction must include information on how it 
intends to address compliance with the waste diversion mandates of AB 939, beginning August 
1, 2018. Jurisdictions which are not able to comply with AB 939 will be required to identify and 
address barriers to recycling green material, if sufficient capacity at organics waste recycling 
facilities is not available. AB 1826 requires jurisdictions to implement an organic waste 
recycling program for businesses that would include outreach, education, and monitoring of 
affected businesses by January 1, 2016. AB1045 was adopted in 2015 and required CalEPA, 
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CalRecycle, the State Water Resources Control Board, CARB, and the Department of Food and 
Agriculture to develop and implement policies to aid in diverting organic waste from landfills 
with the goal of reducing at least five million MT of GHG emissions per year, primarily from a 
reduction in methane emissions.  
 
Conversion Technology (SB 498): Governor Brown signed into law SB 498 on September 28, 
2014, that requires 50 percent diversion of solid waste, of which 10 percent can come from 
transformation or biomass conversion. State law formerly limited “biomass conversion” to only 
the controlled combustion of organic materials, such as wood, lawn, and garden clippings, 
agricultural waste, leaves, tree pruning, and non-recyclable producing electricity or heat. SB 498 
expanded the definition of biomass conversion to include non-combustion thermal conversion 
technologies. By doing so, SB 498 allows for the cleaner and more efficient non-combustion 
conversion technologies to be used to convert biomass into fuels and products in addition to heat 
and/or electricity.  
 
3.7.1.1.3 Local 
 
Each county is required to prepare and administer a CIWMP. The plan is comprised of the 
County’s and cities’ solid waste reduction planning documents, an Integrated Waste 
Management Summary Plan (Summary Plan), and a Countywide Siting Element. The CIWMP 
consists of the following components: waste characterization, source reduction, recycling, 
composting, solid waste facility capacity, education and public information, funding, special 
waste, and integration. The CIWMP also provides an estimate of the total permitted disposal 
capacity needed for a 15-year period if counties determine that their existing disposal capacity 
will be exhausted within 15 years or if additional capacity is desired. A Summary Plan is a solid 
waste planning document required by Public Resources Code Section 41751, in which counties 
or regional agencies provide an overview of significant waste management problems faced by 
the jurisdiction, along with specific steps to be taken independently and in concert with cities 
within their boundaries, to achieve the 50 percent waste diversion mandate. 
 
Each city and county is required to prepare, adopt, and submit to CalRecycle a Household 
Hazardous Waste Element which identifies a program for the safe collection, recycling, 
treatment, and disposal of hazardous wastes that are generated by households. The Household 
Hazardous Waste Element specifies how household hazardous wastes generated within the 
jurisdiction must be collected, treated, and disposed. An adequate Household Hazardous Waste 
Element contains the following components: evaluation of alternatives, program selection, 
funding, implementation schedule, education and public information. 
 
Each city and county is required to prepare, adopt, and submit to the CalRecycle, a Non-Disposal 
Facility Element which includes a description of new facilities and expansion of existing 
facilities, and all solid waste facility expansions (except disposal and transformation facilities) 
that recover for reuse at least five percent of the total volume.  
 
The counties within the South Coast AQMD’s jurisdiction have created CIWMP in accordance 
with AB 939. Below is a brief description of the recent updates to these plans by county. 
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Los Angeles County 
 
The latest update to the Los Angeles County CIWMP was in 2014. AB 939 requires each county 
to prepare a county-wide siting element that describes how the county and the cities within the 
county plan to manage the disposal of their solid waste for a 15-year planning period. Los 
Angeles County revised its County Siting Element to:  
 

• Remove two potential landfill sites: Elsmere and Blind Canyon Landfills; 
 

• Include the proposed expansion of two in-County Class III landfills: Chiquita Canyon 
and Scholl Canyon Landfills, in order to increase landfill capacity within Los Angeles 
County; 

 
• Update the goals and policies to be more aligned with a new solid waste management 

paradigm, to enhance the comprehensiveness of Los Angeles County’s solid waste 
management system, and to incorporate current and upcoming solid waste management 
processes and technologies; 

 
• Promote development of alternatives to landfilling, such as conversion technologies, on a 

county-wide basis; and 
 

• Promote development and use of infrastructure to transport solid waste to out-of-county 
landfills, such as Mesquite Regional Landfill.  

 
Los Angeles County’s 2020 Annual Report provides an update to the countywide Siting Element 
and the Summary Plan. Information included in the annual report assesses remaining permitted 
capacity for the mandated 15-year planning horizon, and outlines disposal capacity scenarios, 
capacity to meet future demand through the use of alternative technologies, and out-of-county 
disposal facilities. The Annual Report outlines county solid waste management challenges and 
potential solutions to those challenges.133    
 
Orange County 
 
Orange County completed the first review of its CIWMP in April 2003. It found sufficient 
disposal capacity for the 15-year planning horizon, but identified other challenges, including the 
lack of an operational materials recovery facility in the southern portion of the county, changes 
in records management to comply with the Disposal Recovery System, and determination of 
accurate base year data. The 2007 Strategic Plan Update for this planning project summarized 
progress to maximize capacity at existing landfills, assess alternative technologies and potential 
out-of-county disposal sites, and expand the Frank R. Bowerman and Olinda Alpha landfills.  
 

 
133 Los Angeles Countywide Integrated Waste Management Plan, 2020 Annual Report. Available at: 

https://pw.lacounty.gov/epd/swims/ShowDoc.aspx?id=16230&hp=yes&type=PDF 

https://pw.lacounty.gov/epd/swims/ShowDoc.aspx?id=16230&hp=yes&type=PDF
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The Orange County Waste and Recycling Department prepared a 2021 Annual Report to 
evaluate the status of its waste management system. The report indicates that Orange County has 
three existing landfills: Olinda Alpha, Frank R. Bowerman, and Prima Deshecha. All three of 
these landfills are permitted and expected to accept waste through the year 2102.134   
 
Riverside County 
 
Riverside County’s CIWMP was approved in 1996, and a comprehensive revision was 
completed in 2013 with the incorporation of the cities of Eastvale, Menifee, Jurupa Valley, and 
Wildomar. The Non-Disposal Facility Element, updated in July 2015, also includes an additional 
proposed solid waste material recovery facility with capacity for household hazardous waste 
disposal and one composting facility. A review of Riverside County’s CIWMP and its elements, 
including the Countywide Summary Plan, Countywide Siting Element, Source Reduction and 
Recycling Element, Household Hazardous Waste Element, and Non-Disposal Facility Element 
were completed in 2018. The 2018 Five Year Review Report for the CIWMP concluded that the 
overall framework of the CIWMP is still applicable and the goals, objectives, policies, waste 
management infrastructure, funding sources, and responsible administrative organization units 
noted throughout the CIWMP are still accurately described and that a revision of the CIWMP is 
not warranted because Riverside County has sufficient disposal capacity for 19 years.135 
 
San Bernardino County 
 
San Bernardino County updated its CIWMP in 2018, which included revisions to the 
unincorporated Non-Disposal Facility Element, the Countywide Siting Element and the 
Summary Plan. The Non-Disposal Facility Element was updated to remove facilities which have 
been closed and add facilities that have been identified as either planned or active since the 
previous update. The Countywide Siting Element was updated to reflect the reduction of active 
landfills from 17 to five, which included Barstow and Victorville Landfills (servicing the North 
Desert Region), the Mid-Valley and San Timoteo landfills (servicing the Valley Region), the 
Landers Landfill (servicing the East Desert Region). The remaining region within the county, the 
Mountain areas, are serviced locally by transfer stations, from which the waste is hauled to the 
San Timoteo, Mid-Valley or Barstow Landfills. The Colton Landfill remains permitted but it is 
currently inactive. In addition to the County-owned and operated landfills, the City of Redlands’ 
landfill (California Street Landfill) services that city exclusively. There are also a number of 
other disposal facilities that serve the needs of a specific industry or waste type, such as 
construction/demolition material and Engineered Municipal Solid Waste. The 2018 update to the 
CIWMP did not include revisions to the Source Reduction and Recycling Element or the 
Household Hazardous Waste Element of any County jurisdiction including the unincorporated 
area.136 
 

 
134 OC Waste & Recycling, 2021 Annual Report. Available at: https://oclandfills.com/sites/ocwr/files/2022-

04/OCWR_AR_2021_PDF.pdf 
135 Riverside County Department of Waste Resources, County Integrated Waste Management Plan. Available at: 

https://www.rcwaste.org/business/planning/ciwmp 
136 County of San Bernardino, Countywide Summary Plan, Countywide Integrated Waste Management Plan, April 2018. 

Available at: https://www.sbcounty.gov/uploads/DPW/docs/Countywide-Summary-Plan.pdf 

https://www.rcwaste.org/business/planning/ciwmp
https://www.sbcounty.gov/uploads/DPW/docs/Countywide-Summary-Plan.pdf
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Regional Water Quality Control Boards (RWQCB) 
 
New or expanded landfills must submit Reports of Waste Discharge to RWQCBs prior to landfill 
operations. In conjunction with the CIWMB approval of Solid Waste Facility Permits, RWQCBs 
issue Waste Discharge Orders which regulate the liner, leachate control and removal, and 
groundwater monitoring systems at Class III landfills. 
 
South Coast Air Quality Management District 
 
The South Coast AQMD regulates emissions from landfills. Landfill owners/operators must 
obtain permits to construct and operate landfill flares, cogeneration facilities or other facilities 
used to handle landfill gas. Owner/operators also are subject to the provisions of South Coast 
AQMD Rule 1150.1 – Control of Gaseous Emissions from Landfills. Rule 1150.1 requires the 
submittal of a compliance plan for implementation of a landfill gas control system, periodic 
ambient monitoring of surface emissions, and the installation of probes to detect the lateral 
migration of landfill gas. 
 
3.7.1.2  Hazardous Waste 
 
3.7.1.2.1 Federal 
 
Hazardous material, as defined in 40 CFR Part 261.20 and 22 CCR Article 9, is required to be 
disposed of in Class I landfills. California has enacted strict legislation for regulating Class I 
landfills. The California Health and Safety Code requires Class I landfills to be equipped with 
liners, a leachate collection and removal system, and a ground water monitoring system. 
 
The Hazardous Materials Transportation Act (HMTA) is the federal legislation regulating the 
trucks that transport hazardous wastes. The primary regulatory authorities are the U.S. 
Department of Transportation (DOT), the Federal Highway Administration (FHWA), and the 
Federal Railroad Administration (FRA). The HMTA requires that carriers report accidental 
releases of hazardous materials to the Department of Transportation at the earliest practicable 
moment (49 CFR Part 171, Subpart C). 
 
The Resource Conservation and Recovery Act (RCRA) gives the U.S. EPA the authority to 
control hazardous waste from the "cradle-to-grave.” This includes the generation, transportation, 
treatment, storage, and disposal of hazardous waste by "large-quantity generators" (1,000 
kilograms per month or more). Under RCRA regulations, hazardous wastes must be tracked from 
the time of generation to the point of disposal. At a minimum, each generator of hazardous waste 
must register and obtain a hazardous waste activity identification number. If hazardous wastes 
are stored for more than 90 days or treated or disposed at a facility, any treatment, storage, or 
disposal unit must be permitted under RCRA. Additionally, all hazardous waste transporters are 
required to be permitted and must have an identification number. RCRA allows individual states 
to develop their own program for the regulation of hazardous waste as long as it is at least as 
stringent as RCRA. In California, the U.S. EPA has delegated RCRA enforcement to the State of 
California. 
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3.7.1.2.2 State 
 
Authority for the statewide administration and enforcement of RCRA rests with the California 
Environmental Protection Agency’s (Cal/EPA) Department of Toxic Substances Control 
(DTSC). While the DTSC has primary State responsibility in regulating the generation, transfer, 
storage and disposal of hazardous materials, DTSC may further delegate enforcement authority 
to local jurisdictions. In addition, the DTSC is responsible and/or provides oversight for 
contamination cleanup, and administers state-wide hazardous waste reduction programs. DTSC 
operates programs to accomplish the following: 1) deal with the aftermath of improper hazardous 
waste management by overseeing site cleanups; 2) prevent releases of hazardous waste by 
ensuring that those who generate, handle, transport, store, and dispose of wastes do so properly; 
and 3) evaluate soil, water, and air samples taken at sites. The DTSC conducts annual inspections 
of hazardous waste facilities. Other inspections can occur on an as-needed basis. 
 
California Department of Transportation (Caltrans) sets standards for trucks transporting 
hazardous wastes in California. The regulations are enforced by the California Highway Patrol 
(CHP). Trucks transporting hazardous wastes are required to maintain a hazardous waste 
manifest. The manifest is required to describe the contents of the material within the truck so that 
wastes can readily be identified in the event of a spill. 
 
The storage of hazardous materials in Underground Storage Tanks (USTs) is regulated by 
Cal/EPA’s State Water Resources Control Board (SWRCB), which has delegated authority to the 
RWQCB and, typically at the local level, to the local fire department. 
 
The Hazardous Waste Control Act (HWCA) created the State hazardous waste management 
program, which is similar to but more stringent than the federal RCRA program. The act is 
implemented by regulations contained in Title 26 of the CCR, which describes the following 
required aspects for the proper management of hazardous waste: identification and classification; 
generation and transportation; design and permitting of recycling, treatment, storage, and 
disposal facilities; treatment standards; operation of facilities and staff training; and closure of 
facilities and liability requirements. These regulations list more than 800 materials that may be 
hazardous and establish criteria for identifying, packaging, and disposing of such waste. Under 
the HWCA and Title 26, the generator of hazardous waste must complete a manifest that 
accompanies the waste from generator to transporter to the ultimate disposal location. Copies of 
the manifest must be filed with DTSC. 
 
The Unified Hazardous Waste and Hazardous Materials Management Regulatory Program 
(Unified Program) required the administrative consolidation of six hazardous materials and 
waste programs (Program Elements) under one agency: a Certified Unified Program Agency 
(CUPA). The Program Elements consolidated under the Unified Program are: Hazardous Waste 
Generator and On-site Hazardous Waste Treatment Programs (also referred to as  Tiered 
Permitting); Aboveground Petroleum Storage Tank Spill Prevention Control and 
Countermeasure Plan (SPCC); Hazardous Materials Release Response Plans and Inventory 
Program (also referred to as Hazardous Materials ARP); Underground Storage Tank (UST) 
Program; and Uniform Fire Code Plans and Inventory Requirements. The Unified Program is 
intended to provide relief to businesses complying with the overlapping and sometimes 
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conflicting requirements of formerly independently managed programs. The Unified Program is 
implemented at the local government level by CUPAs. Most CUPAs have been established as a 
function of a local environmental health or fire department. Some CUPAs have contractual 
agreements with another local agency, a participating agency, which implements one or more 
Program Elements in coordination with the CUPA. 
 
The Hazardous Waste Source Reduction and Management Review Act of 1989 required 
generators of 12,000 kilograms per year of typical/operational hazardous waste to conduct an 
evaluation of their waste streams every four years and to select and implement viable source 
reduction alternatives. This Act does not apply to non-typical hazardous waste (such as asbestos 
and polychlorinated biphenyls). 
 
3.7.1.2.3 Local 
 
Fire Departments and other agencies in South Coast AQMD’s jurisdiction have a variety of local 
laws that regulate reporting, storage, and handling of hazardous materials and wastes.  
 
3.7.2 SOLID WASTE MANAGEMENT 
 
Permit requirements, capacity, and surrounding land use are three of the dominant factors 
limiting the operations and life of landfills. Landfills are permitted by the local enforcement 
agencies with concurrence from CalRecycle. Local agencies establish the maximum amount of 
solid waste which can be received by a landfill each day and the operational life of a landfill. 
Landfills are operated by both public and private entities. Landfills in South Coast AQMD’s 
jurisdiction are also subject to requirements of the South Coast AQMD as they pertain to gas 
collection systems, dust, and nuisance impacts. 
 
Landfills throughout the region typically operate between five and seven days per week. Landfill 
operators weigh arriving and departing deliveries to determine the quantity of solid waste 
delivered. At landfills that do not have scales, the landfill operator estimates the quantity of solid 
waste delivered (e.g., using aerial photography). Landfill disposal fees are determined by local 
agencies based on the quantity and type of waste delivered. 
 
Table 3.7-1 shows data from CalRecycle regarding the number of tons disposed in 2019 (the 
most recent year for which information is available), for each county within South Coast 
AQMD’s jurisdiction. It should be noted that data presented in this subchapter on solid waste is 
for the entire county and not limited to only the portion of the Riverside and San Bernardino 
Counties within the South Coast AQMD jurisdiction. Due to increased recycling and waste 
reduction initiatives (e.g., AB939), solid waste disposal within California has declined in recent 
years. The total amount of solid waste disposed of by all counties located within South Coast 
AQMD’s jurisdiction was 17,940,625 tons in 2019.   
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TABLE 3.7-1 
Solid Waste Disposed in 2019 by County 

County Total Solid Waste Disposed in 2019 
(tons) 

Los Angeles 6,024,474 
Orange 5,086,557 
Riverside(1) 4,883,157 
San Bernardino(1) 1,946,437 
Total 17,940,625 

Source: CalRecycle Disposal Reporting System, Available at: https://www.calrecycle.ca.gov/lgcentral/drs. 
(1) Data presented is for the entire county and not limited to the portion of the county within the South Coast 
AQMD jurisdiction. 

 
Since the enactment of AB 939 in 1989, local governments have implemented recycling 
programs on a widespread basis, making efforts to meet the 25 percent and 50 percent diversion 
mandates of AB 939. CalRecycle reports that the per-capita disposal rate per California resident 
is 6.7 pounds per day with a recycling rate of 37 percent.137   
 
A total of 28 Class III active landfills and one waste incinerator (referred to as a transformation 
facility)138 are located within the South Coast AQMD’s jurisdiction with a total capacity of 
100,332 tons per day and 2,240 tons per day, respectively (see Tables 3.7-2 and 3.7-3). For a 
discussion of the various landfills operating within each county South Coast AQMD’s 
jurisdiction, see the following Subsections 3.7.2.1 through 3.7.2.4.  In addition, Tables 3.7-4 
through 3.7-9 present the statistical data for these landfills. 
 

TABLE 3.7-2 
Number of Class III Landfills Located within the South Coast AQMD’s Jurisdiction 

and Related Landfill Capacity 

County Number of Landfills Permitted Capacity 
(tons per day) 

Los Angeles 10 38,249 
Orange 3 23,500 
Riverside(1) 6 22,314 
San Bernardino(1) 9 16,269 
Total 28 100,332 

Source: CalRecycle Solid Waste Information System *SWIS) Search. Available at: 
https://www2.calrecycle.ca.gov/SolidWaste/    

(1) Data presented is for the entire county and not limited to the portion of the county within the South Coast 
AQMD jurisdiction. 

 
 
  

 
137 CalRecycle, California’s 2019 per Capita Disposal Rate Estimate. Available at: 

https://calrecycle.ca.gov/lgcentral/goalmeasure/disposalrate/mostrecent/ 
138 Waste transformation means incineration of solid waste with or without producing heat or electricity. 

https://www.calrecycle.ca.gov/lgcentral/drs
https://www2.calrecycle.ca.gov/SolidWaste/
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TABLE 3.7-3 
Waste Transformation Facilities within the South Coast AQMD’s Jurisdiction 

and Related Permitted Capacity 

Facility County Permitted Capacity 
(tons per day) 

Commerce Refuse-to-Energy Facility Los Angeles Closed 
Southeast Resource Recovery Facility Los Angeles 2,240 
Total - 2,240 

Source: Los Angeles County 2020, Countywide Integrated Waste Management Plan 2019 Annual Report 
 
3.7.2.1  Los Angeles County 
 
The Los Angeles Countywide Siting Element addresses landfill disposal. The purpose of the 
Countywide Siting Element is to provide a planning mechanism to address the solid waste 
disposal capacity needed by the 88 cities in Los Angeles County and the unincorporated 
communities for each year of the 15-year planning period through a combination of existing 
facilities, expansion of existing facilities, planned facilities, and other strategies. 
 
In 2019, residents and businesses in Los Angeles County disposed of approximately 11 million 
tons of solid waste at Class III landfills and transformation facilities, with an average disposal 
rate of 35,159 tons per day (see Tables 3.7-4). In addition, the amount of inert waste disposed at 
the permitted inert waste landfill totaled 266,452 tons. [LACDPW 2020]. 
 

TABLE 3.7-4 
Waste Disposal for Los Angeles County in 2019 

Disposal Facility Type Volume Disposed 
in 2019 (tons)(1) 

Average Daily 
Volume Disposed 

in 2019 
(tons/day)(2) 

In-County Class III Landfills 5,349,231 17,145 
Transformation Facilities 384,097 1,231 
Exports to Out-of-County 
Landfills 1,969,741 15,929 
Subtotal Disposed 10,703,070 34,305 
Permitted Inert Waste 
Landfills 266,452 854 
Grand Total  10,969,522 35,159 

Sources:  
1 Los Angeles County 2020, Countywide Integrated Waste Management Plan 2019 Annual Report 
2 Los Angeles County Department of Public Works 2020, Countywide Integrated Waste 
Management Plan 2019 Annual Report 

 
Table 3.7-5 summarizes the lifespan and daily disposal of individual Los Angeles County 
landfills. According to the Los Angeles County Department of Public Works (LACDWP), the 
total remaining permitted Class III landfill capacity in Los Angeles County is estimated at 
148.40 million tons. As of 2019, Azusa Land Reclamation is the only permitted Inert Waste 
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Landfill in Los Angeles County that has a full solid waste facility permit and its remaining 
capacity  is estimated at 58.84 million tons, or 47.07 million cubic yards. [LADWP 2020]. 
 

TABLE 3.7-5  
Status of Landfills in Los Angeles County 

Solid Waste 
Facilities 

2019 
Average 

Tons 
per Day 

Permitted 
Tons/Day 

Remaining 
Permitted 
Capacity 
(million 

tons) 

Estimated 
Remaining 

Life  
(years) 

Class III Landfills: 
Antelope Valley 2,113 3,600 10.97 10 
Burbank 123 240 2.66 34 
Calabasas 1,946 3,500 4.32 10 
Chiquita Canyon 5,525 12,000 56.99 28 
Lancaster 363 3,000 9.95 22 
Pebbly Beach 
(Avalon) 12 49 0.051 9 

San Clemente 
Island 4 9.6 0.019 20 

Scholl Canyon 1,527 3,400 3.83 11 
Sunshine Canyon 6,387 12,100 55.16 18 
Whittier (Savage 
Canyon) 297 350 4.45 36 

Subtotal 18,297 38,249 148.40 N/A 
Transformation Facilities: 
Commerce 
Refuse-to-Energy 
Facility 

-- -- -- Closed 

Southeast 
Resource 
Recovery Facility 

1,235 2,240 -- N/A 

Permitted Inert Landfills 
Azusa 1,038 8,000 58.84 N/A 
Source: Los Angeles County, 2020. County Integrated Waste Management Plan 2019 Annual 
Report. Available at: 
https://pw.lacounty.gov/epd/swims/ShowDoc.aspx?id=14372&hp=yes&type=PDF  

 
Over the last decade, Los Angeles County has encouraged waste diversion and recycling 
activities at landfills located in unincorporated areas through the land use permit process. The 
permit process includes a Waste Plan Conformance Agreement, which requires a landfill 
operator to implement waste diversion and recycling programs as well as other activities, both 
on- and off-site to assist individual jurisdictions within Los Angeles County with achieving the 
diversion mandate of AB 939. In addition, the Waste Plan Conformance Agreement contains 
provisions to encourage and assist residents with properly disposing their waste. The active Class 
III landfills have a Waste Plan Conformance Agreement with Los Angeles County include 

https://pw.lacounty.gov/epd/swims/ShowDoc.aspx?id=14372&hp=yes&type=PDF
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Chiquita Canyon, Lancaster, and Sunshine Canyon City/County Landfills. Together, these 
landfills handle over 70 percent of in-County Class III waste. [LACDWP 2020]. 
 
There are 42 permitted Large Volume Transfer/Processing and Direct Transfer Facilities, which 
can receive 100 tons of waste or more per operating day, and numerous facilities of smaller 
volume operating within Los Angeles County. A transfer station/processing facility refers to a 
facility which receives, handles, separates, converts, or otherwise processes solid waste. Transfer 
stations typically transfer solid waste directly from one container to another or from one vehicle 
to another for transport, or temporarily store solid waste prior to final disposal at CalRecycle-
permitted landfills or transformation facilities. MRFs refer to intermediate processing facilities 
designed to remove recyclables and other valuable materials from the waste stream. 
 
Los Angeles County has 23 operational Composting/Chipping and Grinding Facilities which are 
permitted to receive six tons of waste or more per operating day, and numerous 
composting/chipping and grinding facilities of a smaller volume. A composting facility refers to 
a facility that processes organic materials such as green waste, manure, food waste, and other 
organics. The organics are transformed through controlled biological decomposition and sold as 
an end product, usually in the form of home or farm soil amendments. A chipping and grinding 
facility refers to a facility that separates, grades, and resizes woody green waste or used lumber 
to be sent to a composting facility, used at a landfill for Alternative Daily Cover (ADC) or to be 
sent to miscellaneous end markets for reuse such as feedstock at biomass to energy plants.  
 
Currently there are three anaerobic digestion facilities operating within Los Angeles County. An 
anaerobic digestion facility refers to a facility that biologically decomposes organic matter with 
little or no oxygen in a fully enclosed structure (in-vessel digestion) to produce biogas, liquid 
fertilizer, and compost. 
 
The exact date when the capacity of each landfill operating within Los Angeles County will be 
exceeded is based on a number of issues, including the ability to transport waste to other 
facilities located outside of the Los Angeles County, the ability to modify existing permits, and 
the ability to increase ongoing waste diversion and recycling activities, among others. Current 
projections indicate that the landfill capacity in Los Angeles County is expected to be exceeded 
by 2032. Reliance on existing permitted in-county landfill capacity alone is insufficient in 
meeting Los Angeles County’s long-term disposal needs. [LACDPW 2020].  
 
LACDPW has reviewed the ability of Los Angeles County to meet daily disposal demands under 
different scenarios (e.g., landfill expansions, alternative technologies, waste-by-rail systems, and 
reduction/recycling). Under some of the scenarios, Los Angeles County will have a difficult time 
meeting future disposal demands. In order to ensure disposal capacity is sufficient to meet the 
local needs, jurisdictions within Los Angeles County must continue to pursue all of the following 
strategies: 1) maximize waste reduction and recycling; 2) study, promote and develop alternative 
technologies; 3) expand transfer and processing infrastructure; 4) expand transfer and processing 
infrastructure; and 5) consider out-of-county disposal options, including but not limited to, 
transporting waste-by-rail. [LACDPW 2020]. 
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3.7.2.2  Orange County 
 
Orange County currently has three active Class III landfills, Frank R. Bowerman, Olinda Alpha, 
and Prima Deshecha, which have accepted more than five million tons of solid waste in 2019 and 
provided disposal services for 3.1 million residents and thousands of businesses across 34 cities. 
The Frank R. Bowerman Landfill has a maximum capacity of 11,500 tons per day, and an 
expected closure date of 2053. The Olinda Alpha Landfill has a permitted capacity of 8,000 tons 
per day and has a permit expiration date of 2036 The Prima Deshecha Landfill has a permitted 
capacity of 4,000 tons per day, and an expected closure date of 2102 (see Table 3.7-6).  
 

TABLE 3.7-6 
Status of Landfills in Orange County  

Landfill 
Total Tons 
Disposed 

2019(1) 

Permitted 
Tons/Day(2) 

Remaining 
Permitted 

Capacity (million 
cubic yards)(2) 

Estimated 
Year of 

Closure(2) 

Frank R. Bowerman 2,461,429 11,500 205.0 2053 
Olinda Alpha 2,077,907 8,000 17.5 2036 
Prima Deshecha 547,221 4,000 134.3 2102 
Total 5,086,557 23,500 356.8 N/A 

1. CalRecycle Disposal Reporting System (DRS) - https://www.calrecycle.ca.gov/lgcentral/drs 
2. CalRecycle Solid Waste Information System (SWIS) Search - https://www2.calrecycle.ca.gov/SolidWaste/ 

 
Orange County cities and unincorporated areas have completed, adopted, and implemented a 
Countywide Integrated Waste Management Plan. Orange County cities and unincorporated areas 
have residential curbside recycling programs in place. The three existing landfills are expected to 
provide sufficient capacity to serve Orange County for at least 50 additional years. [OC Waste & 
Recycling 2021].  
 
CalRecycle reports that there are four active, permitted composting facilities in Orange County 
including: 1) Golden Rain Foundation Composting Operation in Laguna Hills (maximum permit 
throughput of 10,000 cubic yards per year); 2) Rancho Mission Viejo Compost Facility in San 
Juan Capistrano (maximum permitted throughput of 35,000 tons per year); 3) Serrano Creek 
Ranch Composting Operation in Lake Forest (maximum permitted throughput of 2,550 tons per 
year); and 4) OC Produce – Agricultural Composing Operation in Seal Beach (maximum 
throughput of 300,000 cubic yards per year). [CalRecycle 2022].139 
 
3.7.2.3  Riverside County 
 
Riverside County has six active Class III  landfills located within the unincorporated area of the 
county:  Badlands, Blythe, Desert Center, El Sobrante, Lamb Canyon, Mecca II and Oasis, which 
have a combined total permitted capacity of 27,114 tons per day. Currently, the six Class III 
landfills have closure dates projected from 2032 (Lamb Canyon) to 2107 (Desert Center). The 

 
139  CalRecycle Solid Waste Information System (SWIS) Search - https://www2.calrecycle.ca.gov/SolidWaste/ 

https://www2.calrecycle.ca.gov/SolidWaste/
https://www2.calrecycle.ca.gov/SolidWaste/
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projected date of closure for each landfill is tentative and could be affected by engineering, 
environmental, and waste flow issues as well as future expansion (see Table 3.7-7).  There are no 
reported composting facilities in Riverside County. 
 

TABLE 3.7-7 
Status of Landfills in Riverside County  

Landfill 
Total Tons 
Disposed 

2019(1) 

Permitted 
Tons/Day(2) 

Remaining Permitted 
Capacity (million 

cubic yards)(2) 

Estimated 
Year of 

Closure(2) 

Badlands 885,712 4,800 7.8 2026 
Blythe 27,750 400 3.83 2047 
Desert Center 44 60 0.13 2107 
El Sobrante 3,387,897 16,054 143.98 2051 
Lamb Canyon 580,671 5,000 19.24 2032 
Mecca II 1 400 0.43 2055 
Oasis 1,082 400 0.0064 2098 
Total 4,883,157 27,114 183.37 N/A 

1. CalRecycle Disposal Reporting System (DRS) - https://www.calrecycle.ca.gov/lgcentral/drs 
2. CalRecycle Solid Waste Information System (SWIS) Search - https://www2.calrecycle.ca.gov/SolidWaste/ 

 
3.7.2.4  San Bernardino County 
 
San Bernardino County has nine active Class III landfills within its boundaries which are 
operated and managed by its Solid Waste Management Division. The landfills have a combined 
permitted capacity of 16,269 tons per day with projected closure dates ranging from 2034 
(Mitsubishi Cement Plant Cushenbury) to 2071 for Barstow and 2405140 (Fort Irwin) (see Table 
3.7-8). 
 
CalRecycle reports that there are six active, permitted composting facilities in San Bernardino 
County including: 1) Victor Valley Regional Composting Facility in Victorville (maximum 
permit throughput of 270,00 cubic yards per year); 2) Fort Irwin Composting Facility in Fort 
Irwin (maximum permitted throughput of 6,799 tons per year); 3) Inland Empire Regional 
Compositing Facility in Rancho Cucamonga (maximum permitted throughput of 150,000 tons 
per year); 4) Nursery Products Hawes Composting in Hinkley (maximum permitted capacity of 
one million cubic yards); 5) Red Star Plant Foods Composting Site in Chino (maximum 
permitted capacity of 150,000 cubic yards per year); and 6) Agromin OC Ontario Green Material 
Composting in Ontario (maximum capacity of 63,000 tons per year). [CalRecycle 2022].141 
 
  

 
140 Year 2405 is what is publicly reported. At the time of publication, the facility has not responded to a request to confirm. 
141 CalRecycle Solid Waste Information System (SWIS) Search - https://www2.calrecycle.ca.gov/SolidWaste/ 

https://www.calrecycle.ca.gov/lgcentral/drs
https://www2.calrecycle.ca.gov/SolidWaste/
https://www2.calrecycle.ca.gov/SolidWaste/
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TABLE 3.7-8 
Status of Landfills in San Bernardino County  

Landfill 
Total Tons 
Disposed 

2019(1) 

Permitted 
Tons/Day(2) 

Remaining 
Permitted 

Capacity (million 
cubic yards)(2) 

Estimated 
Year of 

Closure(2) 

Barstow  74,069 1,500 71.48 2071 
California Street 51,740 829 5.17 2042 
Fort Irwin 7,930 100 18.94 2405 (3) 
Landers  57,438 1,200 11.15 2072 
Mid-Valley  1,134,110 7,500 61.22 2045 
Mitsubishi Cement 
Plant Cushenbury 327 40 0.22 2034 
San Timoteo 275,425 2,000 12.36 2039 
USMC – 29 Palms 6,949 100 7.56 2066 
Victorville 338,449 3,000 79.40 2047 
Total 1,946,437 16,269 267.50 N/A 

1. CalRecycle Disposal Reporting System (DRS) - https://www.calrecycle.ca.gov/lgcentral/drs 
2. CalRecycle Solid Waste Information System (SWIS) Search - https://www2.calrecycle.ca.gov/SolidWaste/ 
3. Year 2405 is what is publicly reported. At the time of publication, the facility has not responded to a request to confirm. 

 
3.7.2.5  Transfer Stations 
 
Transfer stations accept various types of waste including general refuse, and wood and green 
wastes. These facilities collect materials that is usually separated out and transferred to another 
location to be recycled or landfilled. There are an estimated 282 active transfer facilities in the 
four counties that comprise the South Coast Air Basin with: 141 in Los Angeles County; 56 in 
Orange County; 49 in Riverside County; and 36 in San Bernardino County. [SCAG 2020].  
 
3.7.3 HAZARDOUS WASTE MANAGEMENT 
 
Hazardous material, as defined in 40 CFR Part 261.20 and 22 CCR Article 9, is required to be 
disposed in Class I landfills. California has enacted strict legislation for regulating Class I 
landfills. The California Health and Safety Code requires Class I landfills to be equipped with 
liners, a leachate collection and removal system, and a ground water monitoring system. 
 
There are no hazardous waste disposal sites within the jurisdiction of the South Coast AQMD. 
Hazardous waste generated at area facilities, which is not reused on-site, or recycled off-site, is 
disposed of at a licensed in-state hazardous waste disposal facility. Two such facilities in 
California are the Chemical Waste Management, Inc. (CWMI) Kettleman Hills facility in King’s 
County, and the Clean Harbors Buttonwillow LLC facility in Buttonwillow (Kern County). 
 
The CWMI Kettleman Hills facility is currently permitted as three active landfills (MSW Unit B-
19 – ID No. 16-AA-0021, Unit B-17 – ID No. 16-AA-0027, and Unit B18 Nonhaz Codisposal – 
ID No. 16-AA-0023) spanning over 1,600 acres. MSW Unit B-19 is designated as a Class II/III 

https://www.calrecycle.ca.gov/lgcentral/drs
https://www2.calrecycle.ca.gov/SolidWaste/
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landfill, which spans 29 acres, has a maximum permit capacity of 4,200,000 cubic yards, and is 
permitted to receive sludge, industrial, dead animals, mixed municipal and other designated 
wastes.142 Unit B-17 is designated as a Class II/III landfill which spans 62 acres, has a maximum 
permit capacity of 18,400,000 cubic yards, and is permitted to receive tires, mixed municipal, 
industrial, contaminated soil, construction/demolition, ash, and other designated wastes.143 Unit 
B18 Nonhaz Codisposal is designated as Class I landfill spanning 555 acres, has a maximum 
permit capacity of 10,700,000 cubic yards, and is permitted to receive industrial and 
contaminated soil wastes.144 The CWMI Kettleman Hills facility is not permitted to accept 
biological agents or infectious wastes, Class 1 explosives, compressed gas cylinders, and 
regulated radioactive wastes (unless authorized for disposal by law).145 
 
The Clean Harbors Buttonwillow LLC (ID No. 15-AA-0257) facility is designated as a Class I 
landfill spanning 320 acres, has a maximum permit capacity of 13,250,000 cubic yards with a 
maximum throughput of 10,500 tons per day, and is permitted to receive industrial, contaminated 
soil, other hazardous, and other designated wastes. This landfill is estimated to continue 
operations until at least 2040.146 
 
Hazardous waste also can be transported to permitted disposal facilities located outside of 
California. The nearest out-of-state landfills are U.S. Ecology Nevada, Inc., located in Beatty, 
Nevada; Clean Harbors Grassy Mountain located in Knolls, Utah; U.S. Ecology Idaho, in 
Grandview, Idaho; Chemical Waste Management Inc. in Sulphur, Louisiana, and Waste Control 
Specialists in Andrews, Texas. U.S. Ecology Nevada, Inc. is currently receiving hazardous and 
non-hazardous waste, and is in the process of constructing a new landfill trench (Trench 13) to 
increase its capacity. Trench 13 will be constructed in five phases, covering 47.3 acres with a 
capacity of 8,600,000 cubic yards. Construction Phase A was completed in 2017 and the landfill 
is now accepting polychlorinated biphenyls (PCBs), hazardous, and non-hazardous wastes. 
Construction Phase B started in September 2020 and was anticipated to begin operations in 2021. 
147 Waste from California can be incinerated at Laidlaw Environmental Services, Inc., located in 
Deer Park, Texas.  
 
In 2018, approximately 0.97 million ton of hazardous waste was generated in the four counties 
within South Coast AQMD’s jurisdiction and approximately 1.84 million tons of hazardous 
waste was generated in California (see Table 3.7-9). The amount of hazardous waste generated 
within South Coast AQMD’s jurisdiction as well as the state has decreased from the hazardous 
waste totals generated in 2013 by approximately 39 and 46 percent, respectively. The most 
common types of hazardous waste generated within South Coast AQMD’s jurisdiction include 
inorganic solid waste, waste oil and mixed oil, contaminated soils from site clean-up, organic 
solids, and unspecified oil-containing wastes. Because of the population and economic base in 

 
142 CalRecycle, Solid Waste Information System (SWIS). Available at 

https://www2.calrecycle.ca.gov/SolidWaste/Site/Summary/912 
143 CalRecycle, SWIS. Available at: https://www2.calrecycle.ca.gov/SolidWaste/Site/Summary/4563 
144 CalRecycle, SWIS. Available at: https://www2.calrecycle.ca.gov/SolidWaste/Site/Summary/914 
145 CWM,Inc. Kettleman Hills Brochure. Available at: 

https://www.wmsolutions.com/pdf/brochures/CWM_Kettleman_Hills_Brochure.pdf  
146 CalRecycle, SWIS. Available at: https://www2.calrecycle.ca.gov/SolidWaste/Site/Summary/733 
147 US Ecology Nevada, Inc. RCRA Permit, February 2021. Available at: https://www.usecology.com/system/files/2021-

07/Permit-%20RCRA%20entire%2C%20Rev%20%206%2C%20Feb%202021.pdf 

https://www2.calrecycle.ca.gov/SolidWaste/Site/Summary/912
https://www2.calrecycle.ca.gov/SolidWaste/Site/Summary/4563
https://www2.calrecycle.ca.gov/SolidWaste/Site/Summary/914
https://www.wmsolutions.com/pdf/brochures/CWM_Kettleman_Hills_Brochure.pdf
https://www2.calrecycle.ca.gov/SolidWaste/Site/Summary/733
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southern California, a large portion of California’s hazardous waste is generated within South 
Coast AQMD’s jurisdiction. Not all wastes are disposed of in a hazardous waste facility or 
incinerator. Many of the wastes generated, including waste oil, are recycled within South Coast 
AQMD’s jurisdiction. 
 

TABLE 3.7-9 
Hazardous Waste Generation in the Basin – 2018 

(by county) (tons per year) 

Los Angeles Orange Riverside San 
Bernardino 

4-County 
Total  

Statewide 
Total 

480,863 395,699 18,273 73,398 968,234 1,835,048 
Source: DTSC, 2018 Hazardous Waste Tracking System. Total Yearly Tonnage by Waste Code Report. 

Data presented is for county totals and is not limited to the portion of the county within South Coast 
AQMD jurisdiction. 
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4.1 INTRODUCTION 

The CEQA Guidelines require environmental documents to identify significant environmental 
effects that may result from a proposed project. [CEQA Guidelines Section 15126.2(a)]. Direct 
and indirect significant effects of a project on the environment should be identified and 
described, with consideration given to both short- and long-term impacts. The discussion of 
environmental impacts may include, but is not limited to, the resources involved; physical 
changes; alterations of ecological systems; health and safety impacts caused by physical changes; 
and other aspects of the resources involved including water, scenic quality, and public services. 
If significant adverse environmental impacts are identified, the CEQA Guidelines require a 
discussion of measures that could either avoid or substantially reduce any adverse environmental 
impacts to the greatest extent feasible. [CEQA Guidelines Section 15126.4]. 

The categories of environmental impacts to be studied in a CEQA document are established by 
CEQA (Public Resources Code Section 21000 et seq.) and the CEQA Guidelines (codified in 
Title 14 California Code of Regulations Section 15000 et seq). Under the CEQA Guidelines 
Appendix G: Environmental Checklist Form, there are 20 environmental topic areas categories in 
which potential adverse impacts from a project are evaluated. The South Coast AQMD, as lead 
agency, has taken into consideration the environmental checklist questions in Appendix G, but 
has reorganized the contents to consolidate the environmental topic areas to avoid repetition. For 
example, South Coast AQMD’s customized the environmental checklist by: 1) combining the 
topics of “air quality” and “greenhouse gas emissions” into one section; 2) combining the topics 
of “cultural resources” and “tribal cultural resources” into one section; 3) separating the “hazards 
and hazardous materials” topic into two sections: “hazards and hazardous materials” and “solid 
and hazardous waste;” and 4) distributing the questions from the topic of “utilities/service 
systems” into other more specific environmental areas such as “energy,” “hydrology and water 
quality,” and “solid and hazardous waste.” For each environmental topic area, per CEQA 
Guidelines Section 15064.7(a), “[a] threshold of significance is an identifiable quantitative, 
qualitative, or performance level of a particular environmental effect, noncompliance with which 
means the effect will normally be determined to be significant by the agency and compliance 
with which means the effect normally will be determined to be less than significant.” The South 
Coast AQMD has developed unique thresholds of significance for the determination of 
significance in accordance with CEQA Guidelines Section 15064.7(b). They are located in the 
respective significance criteria sections of the subchapters in this Program EIR which are 
dedicated air quality and greenhouse gas emissions, energy, hazards and hazardous materials, 
hydrology and water quality, noise, and solid and hazardous waste. 

The CEQA Guidelines indicate that the degree of specificity required in a CEQA document 
depends on the type of project being proposed. [CEQA Guidelines Section 15146]. The detail of 
the environmental analysis for certain types of projects cannot be as great as for others. For 
example, an EIR for a project, such as the adoption or amendment of a comprehensive zoning 
ordinance or a local general plan, should focus on the secondary effects that can be expected to 
subsequently occur as a result of the adoption or amendment, but the analysis need not be as 
detailed as the analysis of any specific construction project(s) that may also occur. 

The CEQA Guidelines also includes provisions for the preparation of Program EIRs in 
connection with the issuance of plans, such as the 2022 AQMP, to govern the conduct of a 
continuing program, including adoptions of broad policy programs as distinguished from those 
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prepared for specific types of projects such as land use projects, for example. [CEQA Guidelines 
Section 15168]. A Program EIR also allows for the consideration of broad policy alternatives 
and program-wide mitigation measures at an early time when an agency has greater flexibility to 
deal with basic problems or cumulative impacts. [CEQA Guidelines Section 15168 (b)(4)]. 
Lastly, a Program EIR also plays an important role in establishing a structure within which a 
CEQA review of future related actions can be effectively conducted. A Program EIR, by design, 
provides the basis for future environmental analyses and will allow future project-specific CEQA 
documents, if necessary, to focus solely on the new effects or detailed environmental issues not 
previously considered. If an agency finds that no new effects could occur, or no new mitigation 
measures would be required, the agency can approve the activity as being within the scope of the 
project covered by the Program EIR and no new environmental document would be required. 
[CEQA Guidelines Section 15168(c)(2)]. 

The concept of covering broad policies in a Program EIR and incorporating the information 
contained therein by reference into subsequent CEQA documents for specific projects, such as 
individual rule development activities to implement individual control measures in the 2022 
AQMP, is known as “tiering.” [CEQA Guidelines Section 15152]. An additional analysis could 
include the preparation of a project-level EIR or subsequent EIR which tiers off this Program 
EIR for the 2022 AQMP. [CEQA Guidelines Section 15161 and 15162]. Streamlined 
environmental review pursuant to a Program EIR and tiering is consistent with South Coast 
AQMD’s past practice as it is expressly allowed in CEQA. [CEQA Guidelines Sections 15152, 
15162, 15165, 15168 and 15385]. Previously, separate rule developments have been conducted 
to implement individual control measures and the type of CEQA documents prepared have been 
subsequent CEQA analyses which tier off Program EIRs prepared for previous iterations of the 
AQMP. 

As a result, this Program EIR, in particular Chapter 4, analyzes the potential environmental 
impacts that may occur from implementing all of the control measures which comprise the 2022 
AQMP and its goal to address the 2015 8-hour ozone standard to satisfy the planning 
requirements of the federal CAA. The focus of review in this Program EIR is conducted on a 
regional, programmatic level (e.g., within South Coast AQMD’s jurisdiction). The analysis in the 
Program EIR will rely on multiple sources of data, including but not limited to statewide data 
from CARB and other state agencies, regionwide data from SCAG, county-specific data from the 
four-counties located within South Coast AQMD’s jurisdiction (e.g., Los Angeles, Orange, 
Riverside and San Bernardino counties), and data from previously certified CEQA documents 
for individual projects when South Coast AQMD was lead agency.  

This chapter is subdivided into the following sections based on the area of potential impacts: air 
quality and greenhouse gas emissions, energy, hazards and hazardous materials, hydrology and 
water quality, noise, and solid and hazardous waste because these were the environmental topic 
areas identified in the NOP/IS as requiring further analysis in the Program EIR due to potentially 
significant impacts that may occur if the 2022 AQMP is implemented. Included for each impact 
category is a discussion of project-specific impacts, project-specific mitigation (if potentially 
significant effects are concluded and when feasible mitigation measures have been identified), 
remaining impacts, and a summary of impacts for each environmental topic area. Also included 
within the evaluation of each environmental topic area is a summary of potential impacts that 
would be expected to occur with implementation of the individual control measures. Full 
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descriptions of all control measures are provided in the 2022 AQMP (see Chapter 4 Appendices 
IV-A, IV-B, and IV-C).148 

In order to address the full range of potential environmental impacts, several assumptions were 
made for purposes of the evaluation. First, to provide a “worst-case” analysis, the environmental 
analysis contained herein assumes that the control measures which comprise the 2022 AQMP 
apply to the entire South Coast AQMD jurisdiction (i.e., the Basin and those portions of the 
MDAB and SSAB under the South Coast AQMD’s jurisdiction). Second, if air pollution control 
equipment or technology could be used to achieve the desired emission reduction goal for a 
particular control measure, the analysis assumes that such equipment would be employed even if 
it may not be the only technology or method of compliance available because the use of air 
pollution control equipment or technology may create secondary adverse environmental impacts. 
Thus, the analysis was not limited to considering air pollution control equipment or technology 
which would result in the least secondary adverse environmental impacts. For example, in the 
analysis of energy impacts, all vehicles in MOB-01 were assumed to be electrified; however, the 
energy impacts analysis for MOB-01 also considered the possibility that alternative fuels such as 
natural gas and hydrogen may be utilized. To take into account the wide variety of 
implementation possibilities and corresponding potential environmental effects, this approach 
was applied when analyzing each environmental topic area.  

If the 2022 AQMP is adopted, South Coast AQMD staff will begin efforts to develop new or 
amended rules to specifically implement the control measures. The rule development process 
explores a variety of approaches to establishing feasible emission standards and identifies cost-
effective technological options as a means to comply with the potential future requirements in a 
proposed new or amended South Coast AQMD rule or rules. The rule development process is 
technology neutral in that no specific type of air pollution control method or equipment is 
prescribed but instead proposes to establish a standard with which affected sources shall comply 
and the method for compliance may vary. Keeping in mind the future rule development process 
stemming from the proposed control measures contained in the 2022 AQMP, the analysis of the 
environmental effects in this Program EIR is conservative in that it explores multiple options for 
achieving emission reductions and thus, has the potential to overestimate impacts when 
compared to the actual implementation activities that may occur in practice after the control 
measures are developed into new or amended rules with more specific requirements and 
emission standards. 

Every control measure in the 2022 AQMP was evaluated to determine whether it has the 
potential to generate adverse environmental impacts. Each environmental topic subchapter in this 
chapter contains a table which identifies the individual control measures with the potential to 
generate significant adverse impacts for that environmental topic area. In addition, Table 4.1-1 
identifies the various control measures which were previously evaluated in the NOP/IS and 
concluded to have no impacts on the environment and, therefore, were not evaluated further in 
this Program EIR. 

  

 
148 http://www.aqmd.gov/home/air-quality/clean-air-plans/air-quality-mgt-plan 
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TABLE 4.1-1 
Proposed Control Measures in the Revised Draft 2022 AQMP with No Impacts 

Control 
Measure 
Number 

Control Measure 
Title Control Methodology 

Reasoning for 
Conclusion of No 

Impacts 

ECC-02 

Co-Benefits from 
Existing and Future 
Residential and 
Commercial Building 
Energy Efficiency 
Measures (NOx, 
VOC) 

Quantify the benefits from reducing 
criteria pollutants and GHG emissions 
from existing and future energy efficiency 
programs adopted by other regulatory 
authorities (e.g., improving 
weatherization and energy efficiency). 

Quantifying emission 
reduction benefits is an 
administrative exercise 
with no impacts. 

FUG-02 

Emission Reductions 
from Industrial 
Cooling Towers 
(VOC) 

Assess the need for additional monitoring 
and practices to reduce industrial cooling 
tower VOC emissions by conducting a 
review of the emission inventory, costs 
for monitoring equipment, and identifying 
the control requirements established by 
other governmental agencies. 

Conducting an 
assessment is an 
administrative exercise 
with no impacts. 

BIO-01 
Assessing Emissions 
from Urban 
Vegetation (VOC) 

Assess the inventory of trees that are 
highly reactive and potent ozone 
precursors to determine whether tree 
planting programs would be necessary to 
promote the planting of low VOC-
emitting tree species. 

Researching the 
feasibility of replacing 
high VOC-emitting trees 
with low VOC-emitting 
trees is an administrative 
exercise with no impacts. 

FLX-01 Improved Education 
and Public Outreach 

Establish a voluntary program that 
provides education and outreach to 
consumers, business owners, and 
residents regarding the benefits of making 
clean air choices in purchases, conducting 
efficiency upgrades, installing clean 
energy sources, and approaches to 
conservation. 

Conducting public 
education and outreach is 
an administrative 
exercise with no impacts. 

EGM-02 

Emission Reductions 
from Projects Subject 
to General Conformity 
Requirements (All 
Pollutants) 

Seek emission reductions by eliminating 
the SIP set-aside account for general 
conformity purposes and setting up a new 
mechanism to offset emission increases, 
possibly via Voluntary Emission 
Reduction Agreements, or the purchase of 
ERCs. 

Researching a new 
mechanism that would 
offset emission increases 
is an administrative 
exercise with no impacts. 
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TABLE 4.1-1 (continued) 
Proposed Control Measures in the Revised Draft 2022 AQMP with No Impacts 

Control 
Measure 
Number 

Control Measure 
Title Control Methodology 

Reasoning for 
Conclusion of No 

Impacts 

MOB-03 

Emission Reductions 
at Warehouse 
Distribution Centers 
(NOx) 

Reducing emissions from and exposure to 
mobile sources associated with warehouse 
distribution centers by requiring actions 
or investments to offset the emissions of 
the mobile sources (trucks) attracted to 
the warehouses. 

This control measure was 
originally in the 2016 
AQMP and is currently 
implemented by Rule 
2305 which was adopted 
by the South Coast 
AQMD Governing 
Board on May 7, 2021. 
The environmental 
effects from 
implementing Rule 2305 
were previously analyzed 
in the certified Final 
Environmental 
Assessment for the rule. 
Since this control 
measure does not 
propose any additional 
elements for achieving 
emission reductions at 
warehouse distribution 
centers, no new impact 
areas have been 
identified. 

MOB-11 
Emission Reductions 
from Incentive 
Programs (NOx, PM) 

Allow the South Coast AQMD to take 
credit for emission reductions (for SIP 
purposes) that were achieved through past 
and future projects (e.g., replacing heavy-
duty vehicle/equipment, installing retrofit 
units, and repowering engines for marine 
vessels, locomotives, trucks, school buses, 
agricultural equipment, construction 
equipment, commercial harbor craft, 
airport support equipment, and oil drilling 
equipment). 

The process of revising 
the SIP to take credit for 
emission reductions is an 
administrative exercise 
with no impacts. 

MOB-12 
Pacific Rim Initiative 
for Maritime 
Emission Reductions 

Allow the South Coast AQMD to take 
credit for emission reductions (for SIP 
purposes) from ocean-going vessel 
emission reductions that are the result of 
voluntary actions and may be considered 
surplus to the emission reduction 
commitments of the State SIP Strategy 
“Federal Action: Cleaner Fuel and Vessel 
Requirements for Ocean-Gong-Vessels.” 

The process of revising 
the SIP to take credit for 
emission reductions is an 
administrative exercise 
with no impacts. 
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TABLE 4.1-1 (concluded) 
Proposed Control Measures in the Revised Draft 2022 AQMP with No Impacts 

Control 
Measure 
Number 

Control Measure 
Title  Control Methodology 

Reasoning for 
Conclusion of No 

Impacts 

MOB-13 

Fugitive VOC 
Emissions from 
Tanker Vessels 
(VOC) 

Installing electronic monitors for 
pressure/vacuum valves, and inspecting 
for leaks using analyzers or imaging 
camera when entering South Coast 
AQMD waters will increase ongoing 
monitoring, inspection, and repair 
activities. 

Monitoring, inspecting, 
and repair activities are 
not expected to cause 
any adverse 
environmental impacts. 

MOB-14 

Rule 2202 – On-Road 
Motor Vehicle 
Mitigation Options 
(VOC, NOx, CO) 

Amending Rule 2202 to take into account 
emission reductions due to telecommuting 
strategies such as allowing employees to 
work from home is expected to provide a 
benefit to air quality and GHGs. 

The process of amending 
Rule 2202 to take credit 
for previously achieved 
emission reductions is an 
administrative exercise 
with no impacts. 

MOB-15 

Zero Emission 
Infrastructure for 
Mobile Sources (All 
Pollutants) 

Developing a work plan to support and 
accelerate the deployment of zero 
emission infrastructure needed to 
implement the other control 
measures/strategies which promote the 
widespread adoption of zero emission 
vehicles and equipment 

Developing a workplan 
to coordinate with 
stakeholders and 
identifying informational 
gaps in the ongoing 
development of zero 
emission infrastructure is 
an administrative 
exercise with no impacts. 
No additional impacts to 
areas that were 
previously identified for 
the individual control 
measures which target 
zero emission 
technology are expected. 

 
There are several reasons why the control measures in Table 4.1-1 are not expected to generate 
significant adverse impacts. First, ECC-02 and MOB-03 are measures that seek to take credit for 
the criteria pollutant emission reductions which would occur due to existing regulations targeting 
energy efficiency and GHG reductions. MOB-11 and MOB-12 are measures that seek to take 
credit for the criteria pollutant emission reductions which have occurred through mobile 
equipment replacement and voluntary speed reductions. FUG-02 and BIO-01 involve the 
assessment of future controls or vegetation replacement as potential emission reduction, and 
thus, are not expected to generate any environmental impacts.  

The NOP/IS also originally identified Control Measure FLX-01 – Improved Public Education 
and Outreach, as potentially having potential adverse impacts to the topics of air quality and 
greenhouse gases, hazards and hazardous materials, hydrology and water quality, noise, and solid 
and hazardous waste. However, after the 2022 AQMP was released, Control Measure FLX-01 
was clarified to be a voluntary program that provides education and outreach to consumers, 
business owners, and residents regarding the benefits of making clean air choices in purchases, 
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conducting efficiency upgrades, installing clean energy sources, and approaches to conservation. 
Since implementing Control Measure FLX-01 is an administrative exercise that would not result 
in any adverse impacts for any environmental topic area, Control Measure FLX-01 was added to 
Table 4.1-1. 

MOB-13 is a measure that would install monitoring equipment on marine vessels and would 
largely control emissions through enhanced inspection, monitoring, and maintenance practices. 
Inspection and maintenance practices contain procedures to ensure the proper operation of 
equipment, and thus, are not expected to generate secondary impacts. MOB-14 is an 
administrative control measure that would allow the South Coast AQMD to take credit for 
emissions reductions due to telecommuting strategies and would not generate any additional 
physical environmental impacts. MOB-15 would not result in environmental impacts because it 
would only require the development of a work plan to support and accelerate the deployment of 
zero emission infrastructure without causing new impacts beyond those previously identified in 
the other individual control measures for zero emission technologies. 

Finally, EGM-02 is a control measure which seeks emission reductions by eliminating the SIP 
set-aside account for general conformity purposes and setting up a new mechanism to offset 
emission increases which depends on future voluntary agreements. Researching a new 
mechanism that would offset emission increases is an administrative exercise with no impacts. 
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4.2 AIR QUALITY AND GREENHOUSE GAS EMISSIONS 

The purpose of the 2022 AQMP is to address the federal 2015 8-hour ozone standard in order to 
satisfy the planning requirements of the federal CAA. Unlike most other air pollutants, ozone is 
not directly emitted, but instead is formed in the atmosphere. Ozone is formed when NOx and 
VOCs react in the presence of sunlight. While both NOx and VOCs contribute to ozone, the key 
to attaining the ozone standard is to reduce NOx. Thus, the proposed control measures in the 
2022 AQMP primarily focus on reducing NOx emissions from existing emission sources and 
promoting the use of the cleanest technologies available. Specifically, the proposed control 
measures focus on maximizing the implementation of existing zero and low NOx technologies in 
combination with the potential for the ongoing development of additional zero emission and low 
NOx technologies. This subchapter examines the potential direct and indirect air quality impacts 
associated with the implementation of the proposed control measures in the 2022 AQMP. 

The analysis of air quality and GHG impacts in the Program EIR identifies the net effect on air 
quality (e.g., criteria pollutants, GHGs, and TACs) from implementing the 2022 AQMP. The 
NOP/IS (see Appendix A) concluded that the air quality impacts of the proposed project are 
potentially significant. In particular, some control measures could result in secondary air quality 
impacts associated with: 1) generating emissions from construction equipment needed to build 
infrastructure and/or install new or modify existing equipment; 2) generate additional emissions 
from power plants that would need to expand to produce additional electricity to operate zero 
and low NOx technologies; and, 3) generate additional toxic air contaminants (e.g., increased 
ammonia use and additional TACs associated with the use and manufacture of alternative fuels 
and the reformulation of products). No comments were received on the analysis presented in the 
NOP/IS that identified other potential air quality impact areas that would require additional 
analysis in this Program EIR. 

The potentially significant project-specific and cumulative adverse air quality impacts associated 
with increased emissions of air contaminants (e.g., criteria pollutants, GHGs, and TACs) during 
the construction and operation phases of the proposed project are evaluated in this Program EIR. 
Potential adverse health impacts to sensitive receptors are also included.  

Potential construction and operational air quality impacts associated with the 2022 AQMP 
control measure areas are provided in this subchapter. The analysis is divided into the following 
sections: 2022 AQMP Control Measures with Potential Air Quality and GHG Emissions 
Impacts, Significance Criteria, Future Air Quality Emission Inventories, 2022 AQMP Air 
Quality Modeling Results, Potential Air Quality and GHG Emissions Impacts and Mitigation 
Measures, Summary of Air Quality and GHG Emissions Impacts, and Cumulative Air Quality 
and GHG Emissions Impacts and Mitigation Measures. 

4.2.1 2022 AQMP CONTROL MEASURES WITH POTENTIAL AIR QUALITY AND 
GHG EMISSIONS IMPACTS 

The air quality and greenhouse gas impact analysis in this Program EIR are divided into two 
parts which examine the net effect on air quality and GHG emissions benefits and the secondary 
impacts as a result of implementing the 2022 AQMP. All control measures were previously 
reviewed in the NOP/IS and the control measures that were concluded to have potential air 
quality impacts are summarized in Table 4.2-1. Later in this subchapter, Table 4.2-12 contains a 
summary of the control measures that have potential GHG emissions impacts.  



 Chapter 4- Environmental Impacts and Mitigation Measures 
Final Program Environmental Impact Report Subchapter 4.2 – Air Quality and Greenhouse Gas Emissions 
 

2022 AQMP 4.2-2 November 2022 

TABLE 4.2-1 
Proposed Control Measures in the Revised Draft 2022 AQMP 

 with Potential Air Quality Impacts 
Control 
Measure 
Number 

Control Measure Title Control Methodology Potential Air Quality Impact 

R-CMB-01 

Emission Reduction from 
Replacement with Zero 
Emission or Low NOx 
Appliances – Residential 
Water Heating (NOx) 

Installation of zero emission 
water heaters and low NOx 
technologies (when zero 
emission is infeasible) in new 
and existing residences. 

Potential air quality impacts 
associated with construction; 
and producing and using more 
electricity. 

R-CMB-02 

Emission Reduction from 
Replacement with Zero 
Emission or Low NOx 
Appliances – Residential 
Space Heating (NOx) 

Installation of zero emission 
space heaters and low NOx 
technologies (when zero 
emission is infeasible) in new 
and existing residences. 

Potential air quality impacts 
associated with construction; 
and producing and using more 
electricity. 

R-CMB-03 
Emission Reductions from 
Residential Cooking 
Devices (NOx) 

Installation of electric 
cooking devices, induction 
cooktops, or low NOx 
burners in new and existing 
residences. 

Potential air quality impacts 
associated with construction; 
and producing and using more 
electricity. 

R-CMB-04 

Emission Reductions from 
Replacement with Zero 
Emission or Low NOx 
Appliances – Residential 
Other Combustion Sources 
(NOx) 

Installation of zero emission 
or low NOx technologies in 
new and existing residences 
to replace equipment such as 
pool heaters, dryers, grills, 
etc. 

Potential air quality impacts 
associated with construction; 
and producing and using more 
electricity. 

C-CMB-01 

Emission Reductions from 
Replacement with Zero or 
Near-Zero or Low NOx 
Appliances – Commercial 
Water Heating (NOx) 

Installation of zero emission 
water heaters and low NOx 
technologies (when zero 
emission is infeasible) in 
commercial buildings. 

Potential air quality impacts 
associated with construction; 
and producing and using more 
electricity. 

C-CMB-02 

Emission Reductions from 
Replacement with Zero 
Emission or Low NOx 
Appliances – Commercial 
Space Heating (NOx) 

Installation of zero emission 
space heaters and low NOx 
technologies (when zero 
emission is infeasible) in 
commercial buildings. 

Potential air quality impacts 
associated with construction; 
and producing and using more 
electricity. 

C-CMB-03 
Emission Reductions from 
Commercial Cooking 
Devices (NOx) 

Replacing gas burners with 
zero emission and low NOx 
technologies (e.g., electric 
cooking devices, induction 
cooktops, or low NOx gas 
burner technologies). 

Potential air quality impacts 
associated with construction; 
and producing and using more 
electricity. 

C-CMB-04 
Emission Reductions from 
Small Internal Combustion 
Engines (NOx) 

Incentivizing consumers to 
purchase zero emission ICEs. 

Potential air quality impacts 
associated with construction; 
and producing and using more 
electricity and alternative fuels. 
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TABLE 4.2-1 (continued) 
Proposed Control Measures in the Revised Draft 2022 AQMP 

 with Potential Air Quality Impacts 
Control 
Measure 
Number 

Control Measure Title Control Methodology Potential Air Quality Impact 

C-CMB-05 

NOx Reductions from 
Small Miscellaneous 
Commercial Combustion 
Equipment (Non-
Permitted) (NOx) 

Incentivizing feasible zero 
emission and low NOx 
technologies for small 
combustion equipment. 

Potential air quality impacts 
associated with construction; 
and producing and using more 
electricity and alternative fuels. 

L-CMB-01 
NOx Reductions for 
RECLAIM Facilities 
(NOx) 

Installation of NOx pollution 
control equipment including 
SCRs and low NOx burners. 

Potential air quality impacts 
associated with construction; 
ammonia use in SCRs; and 
periodic catalyst replacement. 

L-CMB-02 
Reductions from Boilers 
and Process Heaters 
(Permitted) (NOx) 

Installation of zero emission 
and low NOx technologies for 
boilers and heaters. 

Potential air quality impacts 
associated with construction; 
ammonia use in SCRs; periodic 
catalyst replacement; and 
producing and using more 
electricity and alternative fuels. 

L-CMB-03 

NOx Reductions from 
Permitted Non-
Emergency Internal 
Combustion Engines 
(ICEs) (NOx) 

Installation of zero emission 
and low NOx technologies for 
non-emergency ICEs. 

Potential air quality impacts 
associated with construction; 
ammonia use in SCRs; periodic 
catalyst replacement; and 
producing and using more 
electricity and alternative fuels. 

L-CMB-04 
Emission Reductions from 
Emergency Standby 
Engines (Permitted) 
(NOx, VOC) 

Installation of zero emission 
and low NOx technology 
alternatives to emergency 
ICEs. 

Potential air quality impacts 
associated with construction; 
and producing and using more 
electricity and alternative fuels. 

L-CMB-05 
NOx Emission Reductions 
from Large Turbines 
(NOx) 

Installation of zero emission 
and low NOx emissions 
technologies for electric 
generating units such as fuel 
cells. 

Potential air quality impacts 
associated with construction; 
and producing and using more 
electricity and alternative fuels. 

L-CMB-06 
NOx Emission Reductions 
from Electricity 
Generating Facilities 
(NOx) 

Replacement of boilers with 
lower-emitting turbines, 
installation of zero emission 
and low NOx emissions 
technologies, and the 
application of stricter 
emission requirements for 
diesel internal combustion 
engines. 

Potential air quality impacts 
associated with construction; 
ammonia use in SCRs; periodic 
catalyst replacement; and 
producing and using more 
electricity and alternative fuels. 
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TABLE 4.2-1 (continued) 
Proposed Control Measures in the Revised Draft 2022 AQMP 

 with Potential Air Quality Impacts 
Control 
Measure 
Number 

Control Measure Title Control Methodology Potential Air Quality Impact 

L-CMB-07 
Emission Reductions from 
Petroleum Refineries 
(NOx) 

Installation of NOx pollution 
control equipment including 
advanced SCRs and ultra-low 
NOx burners, and 
electrification of certain 
refinery boilers or process 
heaters or steam-driven 
equipment such as pumps or 
blowers. 

Potential air quality impacts 
associated with construction; 
ammonia use in SCRs; periodic 
catalyst replacement; and 
producing and using more 
electricity. 

L-CMB-08 

NOx Emission 
Reductions from 
Combustion Equipment at 
Landfills and Publicly 
Owned Treatment Works 
(NOx) 

Installation of lean pre-mixed 
combustion turbines, NOx 
pollution control equipment 
including SCRs and low NOx 
burners on biogas fueled 
combustion equipment and/or 
routing landfill produced 
biogas to existing natural gas 
pipelines. 

Potential air quality impacts 
associated with construction; 
ammonia use in SCRs; and 
periodic catalyst replacement. 

L-CMB-09 NOx Reductions from 
Incinerators (NOx) 

Installation of low NOx and 
ultra low NOx burners for 
incinerators and other 
associated equipment. 

Potential air quality impacts 
associated with construction. 

L-CMB-10 
NOx Reductions from 
Miscellaneous Permitted 
Equipment (NOx) 

Replacement of existing 
equipment with zero emission 
technology and installation of 
NOx pollution control 
equipment including SCRs 
and low NOx/ultra-low NOx 
burners. 

Potential air quality impacts 
associated with construction; 
from installation of electrical 
and alternative fuel 
infrastructure; ammonia use in 
SCRs; periodic catalyst 
replacement; and producing 
and using more electricity and 
alternative fuels. 

ECC-03 
Additional Enhancements 
in Reducing Existing 
Residential Building 
Energy Use (NOx) 

Incentivizing additional 
reductions in energy use 
associated with space heating, 
water heating, and other large 
residential energy sources 
through facilitating 
weatherization, replacing 
older appliances with highly 
efficient technologies and 
encouraging renewable 
energy adoption such as solar 
thermal heating and 
photovoltaic panels. 

Potential air quality impacts 
associated with construction. 
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TABLE 4.2-1 (continued) 
Proposed Control Measures in the Revised Draft 2022 AQMP 

 with Potential Air Quality Impacts 
Control 
Measure 
Number 

Control Measure Title Control Methodology Potential Air Quality Impact 

FUG-01 Improved Leak Detection 
and Repair (VOC) 

Implementation of advanced 
leak detection technologies 
including optical gas imaging 
devices (OGI), open path 
detection devices, and gas 
sensors for earlier detection 
of VOC emissions from 
leaks. 

Potential air quality impacts 
associated with construction. 

CTS-01 
Further Emission 
Reduction from Coatings, 
Solvents, Adhesives, and 
Lubricants (VOC) 

Revising the VOC content for 
select product categories and 
incentivizing the use of 
super-compliant zero 
emission and low VOC 
materials and technologies 
and removing the VOC 
exemption status for 
parachlorobenzotriflouride 
(pCBtF) and tert-butyl acetate 
(tBAc) to address toxicity 
concerns. 

Potential adverse air quality 
impacts associated delayed and 
permanent VOC emission 
reductions foregone )associated 
with the removal of the 
exemption for pCBtF and 
tBAc, but other VOC emission 
reductions from the use of 
super-compliant and low VOC 
materials with less toxicity 
overall. 

FLX-02 Stationary Source VOC 
Incentives (VOC) 

Installation of newer, lower-
emitting equipment to replace 
older, higher-emitting 
equipment for area and 
stationary sources as a result 
of incentives. 

Potential air quality impacts 
associated with construction 
activities. 

MCS-01 Application of All Feasible 
Measures (All Pollutants) 

Retrofitting existing 
equipment and installation of 
newer, lower-emitting 
equipment to replace older, 
higher-emitting equipment 
for sources as a result of new 
emission limits introduced 
through federal, state, or local 
regulations. 

Potential air quality impacts 
associated with construction; 
ammonia use in SCRs; and 
periodic catalyst replacement. 

MCS-02 Wildfire Prevention (NOx, 
PM) 

Mechanical thinning and 
chipping and grinding 
activities during fuel 
reduction and removal 
efforts. 

Potential air quality impacts 
associated with decomposition 
of wood and greenwaste. 
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TABLE 4.2-1 (continued) 
Proposed Control Measures in the Revised Draft 2022 AQMP 

 with Potential Air Quality Impacts 
Control 
Measure 
Number 

Control Measure Title Control Methodology Potential Air Quality Impact 

EGM-01 

Emission Reductions from 
New Development and 
Redevelopment (Potential 
Indirect Source Rule and 
ports affected) (All 
Pollutants). 

Replacing or upgrading off-
road construction equipment 
as part of 
development/redevelopment 
efforts may result in the use 
of zero emission technologies 
in construction, the 
installation of electrical and 
alternative fuel infrastructure, 
the use of alternative fuels; 
and the use construction 
equipment with low-emitting 
engines fitted with diesel 
particulate filters (DPFs). 

Potential air quality impacts 
associated with construction; 
and the periodic replacement of 
DPFs; and producing and using 
more electricity and alternative 
fuels. 

EGM-03 
Emission Reductions from 
Clean Construction Policy 
(All Pollutants) 

Incentivizing the use of zero 
emission and low NOx 
equipment by adopting a 
voluntary measure for 
municipalities and public 
agencies to reduce emissions 
generated by construction 
activities may include use of 
zero emission and low NOx 
construction equipment, dust 
control, alternative fuels, 
DPF, low-emitting engines, 
and low VOC materials. 

Potential air quality impacts 
associated with construction of 
electrical and alternative fuel 
infrastructure; and producing 
and using more electricity and 
alternative fuels. 

MOB-01 
Emission Reductions at 
Commercial Marine Ports 
(NOx) 

Infrastructure development 
required to achieve emission 
reductions at commercial 
marine ports from on-road 
heavy-duty vehicles, ocean-
going vessels, cargo handling 
equipment, locomotives, and 
harbor craft. 

Potential air quality impacts 
associated with construction; 
and the combustion of 
alternative fuels. 
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TABLE 4.2-1 (continued) 
Proposed Control Measures in the Revised Draft 2022 AQMP 

 with Potential Air Quality Impacts 
Control 
Measure 
Number 

Control Measure Title Control Methodology Potential Air Quality Impact 

MOB-2A 
Emission Reductions at 
New Rail Yards and 
Intermodal Facilities 
(NOx, PM) 

Infrastructure development 
required to achieve emission 
reductions at new rail yards 
and intermodal facilities from 
on-road heavy-duty vehicles, 
off-road equipment, and 
locomotives; and deploying 
the cleanest locomotives, 
switchers, on-road heavy-
duty trucks, cargo-handling 
equipment, transportation 
refrigeration units available. 

Potential air quality impacts 
associated with construction; 
and the combustion of 
alternative fuels. 

MOB-2B 
Emission Reductions at 
Existing Rail Yards and 
Intermodal Facilities 
(NOx, PM) 

Infrastructure development 
required to achieve emission 
reductions at existing rail 
yards and intermodal 
facilities from on-road heavy-
duty vehicles, off-road 
equipment, and locomotives; 
and deploying the cleanest 
locomotives, switchers, on-
road heavy-duty trucks, 
cargo-handling equipment, 
transportation refrigeration 
units available. 

Potential air quality impacts 
associated with construction; 
and the combustion of 
alternative fuels. 

MOB-04 
Emission Reductions at 
Commercial Airports (All 
Pollutants) 

Deploying additional cleaner 
technologies, such as 
increasing efficiencies, 
implementing air quality 
improvement options or by 
deploying zero emission and 
low NOx technologies, 
alternative fuels, DPFs, and 
low-emitting engines for 
additional equipment beyond 
the commitments made in the 
existing Memoranda of 
Understanding with the 
commercial airports. 

Potential air quality impacts 
associated with construction; 
and producing and using more 
electricity and alternative fuels. 
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TABLE 4.2-1 (continued) 
Proposed Control Measures in the Revised Draft 2022 AQMP 

with Potential Air Quality Impacts 
Control 
Measure 
Number 

Control Measure Title Control Methodology Potential Air Quality Impact 

MOB-05 
Accelerated Retirement of 
Older Light-Duty and 
Medium-duty Vehicles 
(VOC, NOx, CO) 

Accelerating the retirement of 
up to 2,000 light- and 
medium-duty vehicles per 
year through the Replace 
Your Ride Program and 
accelerating the penetration 
of zero and near–zero 
emission vehicles. 

Potential air quality impacts 
during construction of 
infrastructure, from scrapping 
retired vehicles, and from 
utilities producing and using 
more electricity and alternative 
fuels. 

MOB-06 
Accelerated Retirement of 
Older On-Road Heavy-
duty Vehicles (NOx, PM) 

Retiring older, heavy-duty 
vehicles and replacing them 
with low NOx vehicles fueled 
with CNG or other alternative 
fuels (e.g., battery electric 
and hydrogen fuel cells). 

Potential air quality impacts 
from construction activities 
associated with installing 
electrical and alternative fuel 
infrastructure, scrapping retired 
vehicles; and producing and 
using more alternative fuels. 

MOB-07 
On-Road Mobile Source 
Emission Reduction Credit 
Generating Program (NOx, 
PM) 

Incentivizing the early 
deployment of zero emission 
and low NOx emission 
heavy-duty trucks through the 
generation of mobile source 
emission credits. 

Potential air quality impacts 
from construction activities 
associated with installing 
electrical and alternative fuel 
infrastructure; scrapping retired 
vehicles and producing and 
using more alternative fuels. 

MOB-08 
Small Off-Road Engine 
Equipment Exchange 
Program (VOC, NOx, CO) 

Promoting the accelerated 
turn-over of in-use small off-
road engines and other 
engines, such as gasoline- and 
diesel-powered commercial 
lawn and garden equipment 
through expanded voluntary 
exchange programs will 
contribute to the retirement of 
older off-road engines. 

Potential air quality impacts 
from scrapping retired 
equipment. 

MOB-09 
Further Emission 
Reductions from Passenger 
Locomotives (NOx, PM) 

Promoting earlier and cleaner 
replacement or upgrade of 
existing passenger 
locomotives capable of 
achieving Tier 4 emission 
standards and supporting the 
development of zero emission 
or low NOx technologies 
(e.g., battery electric and 
hydrogen fuel cells). 

Potential air quality impacts 
from construction activities 
associated with installing 
electrical and alternative fuel 
infrastructure; and producing 
and using more alternative 
fuels,  
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TABLE 4.2-1 (concluded) 
Proposed Control Measures in the Revised Draft 2022 AQMP 

with Potential Air Quality Impacts 
Control 
Measure 
Number 

Control Measure Title Control Methodology Potential Air Quality Impact 

MOB-10 
Off-Road Mobile Source 
Emission Reduction Credit 
Generation Program (NOx, 
PM) 

Accelerating the deployment 
of zero (e.g., battery-electric 
or fuel cell powered 
equipment) and low NOx 
emission off-road mobile 
equipment (e.g., 90 percent 
cleaner than Tier 5) that do 
not receive public funding. 

Potential air quality from 
construction activities 
associated with installing 
electrical and alternative fuel 
infrastructure; and producing 
and using more alternative 
fuels. 

 
4.2.2 SIGNIFICANCE CRITERIA 

A threshold of significance is an identifiable quantitative, qualitative, or performance level of a 
particular environmental effect. Proposed projects that do not exceed the significance threshold 
for the effect under evaluation normally will be determined to be less than significant. Exceeding 
any significance threshold means the effect will normally be determined to be significant by the 
lead agency. [CEQA Guidelines Sections 15064(a) and (b)(2)]. To determine whether air quality 
and GHG emissions impacts from the proposed project are significant, the evaluation in this 
subchapter will estimate the potential emissions of criteria pollutants, toxic air contaminants and 
GHGs and compare these estimates to the significance criteria in Table 4.2-2.  

South Coast AQMD’s adopted air quality significance thresholds for criteria pollutant emissions, 
the mass daily thresholds, were developed in 1993, and a full discussion of their development 
can be found in the South Coast AQMD CEQA Handbook. Significance thresholds for toxic air 
contaminants are based on requirements in South Coast AQMD Rules 1401 and 212, while the 
significance criteria for odor is based on requirements in South Coast AQMD Rule 402. The 
significance threshold for greenhouse gas emissions was adopted by the South Coast AQMD 
Governing Board in December 2008. Information on the history and development of the various 
air quality significance thresholds is available on the South Coast AQMD website.149 

Significance determinations for construction air quality impacts are based on the maximum or 
peak daily emissions during the construction period, which provides a “worst-case” analysis of 
the construction emissions. Similarly, significance determinations for operational air quality 
impacts are based on the maximum or peak daily emissions during the operation phase. The 
proposed project will have significant adverse air quality impacts if any one of the thresholds in 
Table 4.2-2 are equaled or exceeded. All feasible mitigation measures will be identified and 
implemented accordingly to reduce any identified significant impacts to the maximum extent 
feasible. 

 
149 http://www.aqmd.gov/home/rules-compliance/ceqa/air-quality-analysis-handbook 

http://www.aqmd.gov/home/rules-compliance/ceqa/air-quality-analysis-handbook
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TABLE 4.2-2 

South Coast AQMD Air Quality Significance Thresholds 
Mass Daily Thresholds(a) 

Pollutant Construction(b) Operation(c) 

NOx 100 lb/day 55 lb/day 
VOC 75 lb/day 55 lb/day 
PM10 150 lb/day 150 lb/day 
PM2.5 55 lb/day 55 lb/day 
SOx 150 lb/day 150 lb/day 
CO 550 lb/day 550 lb/day 

Lead 3 lb/day 3 lb/day 
Toxic Air Contaminants, Odor, and GHG Thresholds 

TACs 
(including carcinogens and 

non-carcinogens) 

Maximum Incremental Cancer Risk > 10 in 1 million  
Cancer Burden > 0.5 excess cancer cases (in areas > 1 in 1 million) 

Chronic and Acute Hazard Index > 1.0 (project increment) 
Odor Project creates an odor nuisance pursuant to South Coast AQMD Rule 402 
GHG 10,000MT/yr CO2eq for industrial facilities 

Ambient Air Quality for Criteria Pollutants(d) 
NO2 

 
1-hour average 

annual arithmetic average 

South Coast AQMD is in attainment; project is significant if it causes or 
contributes to an exceedance of the following attainment standard: 

0.18 ppm (state) 
0.03 ppm (state) and 0.0534 ppm (federal) 

PM10 
24-hour 

annual average 

 
10.4 µg/m3 (construction)(e) and 2.5 µg/m3 (operation) 

1.0 µg/m3 

PM2.5 
24-hour average 

 
10.4 µg/m3 (construction)(e) and 2.5 µg/m3 (operation) 

SO2 
1-hour average 

24-hour average 

 
0.25 ppm (state) and 0.075 ppm (federal – 99th percentile) 

0.04 ppm (state) 
Sulfate 

24-hour average 
 

25 µg/m3 (state) 
CO 

 
1-hour average 
8-hour average 

South Coast AQMD is in attainment; project is significant if it causes or 
contributes to an exceedance of the following attainment standards: 

20 ppm (state) and 35 ppm (federal) 
9.0 ppm (state/federal) 

Lead 
30-day average 

Rolling 3-month average 

 
1.5 µg/m3 (state) 

0.15µg/m3 (federal) 
a) Source: South Coast AQMD CEQA Handbook (South Coast AQMD, 1993) 
b) Construction thresholds apply to both the SCAB and Coachella Valley (Salton Sea and Mojave Desert Air Basin) 
c) For Coachella Valley, the mass daily thresholds for operation are the same as the construction thresholds. 
d) Ambient air quality thresholds for criteria pollutants based on South Coast AQMD Rule 1303, Table A-2 unless otherwise stated. 
e) Ambient air quality threshold based on South Coast AQMD Rule 403. 
KEY: ppm = parts per million µg/m3 = microgram per cubic meter lb/day = pounds per day  ≥ = greater than or equal to 
 MT/yr CO2eq = metric tons per year of CO2 equivalents > = greater than 

 

Revision: April 2019  
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4.2.3  FUTURE YEAR EMISSION INVENTORIES 

The 2022 AQMP relied on the 2018 emissions inventory to develop inventories for the 
individual control measures for the purpose of projecting future year emission inventories needed 
to assess progress and demonstrate attainment with the ozone standard. The 2018 emissions 
inventory was selected because it was the year of designation of the Basin as an extreme 
nonattainment area. In addition, the Multiple Air Toxics Exposure Study V (MATES V) was 
conducted during 2018 and involved a comprehensive campaign of monitoring and modeling 
that allowed for the development of a robust and extensively validated modeling framework.  

The future year emission inventory estimates for the 2022 AQMP projects that 184 tons per day 
of NOx will be emitted in 2037, and this amount reflects emissions from implementing existing 
regulations and programs, but does not include any potential NOx reductions that may occur 
from implementing the currently proposed control measures. In order to meet the ozone standard, 
the amount of NOx that can be emitted into the atmosphere, referred to as the “carrying 
capacity,” is approximately 60 tons per day. This means that NOx needs to be reduced about 67 
percent beyond what would otherwise occur by 2037 and about 83 percent below current levels. 

The future year emission inventories also reflect adjustments made according to SCAG’s growth 
projections. The future year emission inventory contains milestones and is being relied upon to 
evaluate the potential emission reductions and the carrying capacity to determine attainment 
status.  

Figures 4.2-1 and 4.2-2 show the 2018 inventory which reflects current levels and the future year 
emission inventory which reflects projected emissions for year 2037, respectively, by major 
source category (i.e., point, area, on-road, and off-road). These figures are included in this 
Program EIR to illustrate projected air quality trends through 2037 that would be expected if no 
new control measures are subsequently promulgated as rules. They do, however, take into 
account emission reductions anticipated to be achieved for existing rules with future compliance 
dates. 

A comparison of Figures 4.2-1 and 4.2-2 indicates the on-road mobile category would continue 
to be a major contributor to NOx and CO emissions; however, because implementation of most 
of the mobile source rules and regulations will occur before 2037, the contribution of on-road 
mobile sources by 2037 accounts for much less of the VOC, NOx, and CO emissions compared 
to 2018 as follows: about 11 percent of total VOC emissions in 2037 compared to 20 percent in 
2018, about 20 percent of total NOx emissions in 2037 compared to 44 percent in 2018, and 
about 36 percent of total CO emissions in 2037 compared to 45 percent in 2018. For directly 
emitted PM2.5 emissions in 2037, on-road mobile sources would represent 20 percent of the 
emissions with another 6 percent attributable to vehicle-related entrained road dust (a total of a 
26 percent contribution to the directly emitted PM2.5 emissions), which represents a reduction 
from the combined total of direct on-road mobile source and vehicle-related entrained road dust 
contribution of 28 percent (18 percent and 10 percent, respectively) in 2018. Stationary point 
sources are projected to emit the majority of the SOx emissions in 2037 from the point source 
category, contributing 47 percent of the SOx emissions in the Basin.   
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FIGURE 4.2-1150 
Relative Contribution by Source Category to 2018 Emissions Inventory  

(AC = Architectural Coatings and Related Solvent, CP = Consumer Products) 
(Summer Planning, values are rounded to nearest integer and may not sum due to rounding)  

 
150 South Coast AQMD, Revised Draft 2022 AQMP, Figure 3-3, p. 3-23. 
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FIGURE 4.2-2151 

Relative Contribution by Source Category to 2037 Emissions Inventory 
(AC = Architectural Coatings and Related Solvent, CP = Consumer Products) 

(Summer Planning, values are rounded to nearest integer and may not sum due to rounding)  
 

151 South Coast AQMD, Revised Draft 2022 AQMP, Figure 3-5, p. 3-30. 
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In 2037, area sources (i.e., the combination of area, architectural coatings, and consumer 
products) would play an even larger role in VOC emissions, emitting more than point sources 
and mobile sources combined. Area sources (i.e., architectural coatings, consumer products, and 
general area sources) would become the major contributor to VOC emissions from 48 percent in 
2018 to 66 percent in 2037 and are projected to remain the predominant source of directly 
emitted PM2.5 emissions (45 percent). 

4.2.4 2022 AQMP AIR QUALITY MODELING RESULTS 

The 2022 AQMP ozone attainment demonstration framework is an upgrade from the modeling 
platform used in the 2016 AQMP and more recent SIP revisions. It is built using the U.S. EPA-
supported Community Multiscale Air Quality (CMAQ, version 5.2.1) modeling platform with 
Statewide Air Pollution Research Center (SAPRC) 07 chemistry and the Weather Research and 
Forecasting Model (WRF) meteorological fields. The modeling platform tracks primary 
pollutants directly emitted including precursors of ozone and particulate matter (PM2.5), and the 
formation of secondary pollutants like ozone and particles formed from the chemical reactions 
that occur in the atmosphere. The ozone attainment demonstration focused on the period from 
May through September. The simulations were conducted over an area with a western boundary 
over 100 miles west of the Ports of Los Angeles and Long Beach, an eastern boundary that 
extends slightly beyond the Colorado River, and northern and southern boundaries extending 
from the San Joaquin Valley to the northern portions of Mexico, respectively. CMAQ was 
simulated with a 4-kilometer grid resolution. 

For the 2022 AQMP, the WRF was updated to version 4.0.3, the most recent version available at 
the time of protocol preparation. The WRF simulations were initialized using National Centers 
for Environmental Prediction (NCEP) re-analysis data and run for three-day increments with 
four-dimensional data assimilation (FDDA). Prior to completion of the 2022 AQMP, a more 
recent version of WRF (4.3) was tested and confirmed to produce similar results as the WRF 
model employed in the AQMP analysis. 

Point source emissions were extracted from the South Coast AQMD’s Annual Emissions 
Reporting Program and allocated to a specific day of a year using temporal allocation factors 
developed by CARB. On-road mobile source emissions were calculated using CARB’s 
EMFAC2017 emissions model, with vehicle travel activity data provided by SCAG. Vehicle 
emissions accounted for meteorological effects on operational and evaporative emissions 
(temperature and relative humidity effects) which were derived from daily WRF-derived 
meteorological variables. In addition, hourly vehicle activity profiles based on the California 
Department of Transportation (Caltrans) Performance Measurement System (PeMS) were used 
to refine the temporal variation of vehicle emissions. Spatial and temporal allocation of 
emissions from area sources and most off-road emissions sources were calculated using the latest 
update in spatial and temporal surrogates developed by CARB and released in January 2021. In 
addition, ocean-going vessel emissions were spatially allocated using data from the Automated 
Identification System (AIS), and aircraft emissions from major airports in the Basin were 
allocated using data derived from the Aircraft Communication Addressing and Reporting System 
(ACARS). Gridded hourly biogenic emissions were calculated using the Model of Emissions of 
Gases and Aerosols from Nature version 3.0 (MEGAN3.0), which required meteorological 
inputs from WRF. 
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Detailed information on the modeling approach, data retrieval, model development and 
enhancement, model application, emissions inventory development, and interpretation of results 
is presented in Chapter 5 of the 2022 AQMP. The following subsections summarize the results of 
the 8-hour ozone attainment demonstration modeling efforts and provide an update to the future 
projected ozone levels given new emissions estimates, the latest air quality measurements, and 
modeling tools. 

4.2.4.1 Ozone Air Quality 

Figure 4.2-3 depicts the observed maximum daily average 8-hour ozone levels Basin-wide and at 
Crestline and Redlands during the 2018 ozone season. Crestline is depicted as it exhibits the 
highest base design value and Redlands is shown since it was the site with the highest base 
design value in the 2016 AQMP. During this period, several well-defined multi-day ozone 
episodes occurred in the Basin, with 122 days having daily maximum concentrations of 70 ppb 
or higher. Redlands exhibited the highest ozone design value (104.7 ppb) for 2010-2014, the 
five-year base design value period in the 2016 AQMP; however, Crestline showed the highest 
base design value (110.3 ppb) for the five-year period in the current analysis. Monitoring stations 
located in San Bernardino and Riverside counties show similar levels of elevated ozone as 
Crestline and Redlands, highlighting the influence of similar transport and chemistry patterns. 

 

 
FIGURE 4.2-3 

Observed Basin, Redlands, and Crestline Maximum Daily Average 8-Hour Ozone 
Concentrations: May 1 Through September 30, 2018 
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4.2.4.2  Future Ozone Air Quality 

Future 8-hour ozone design values, adjusted by the U.S. EPA relative response factors, were 
estimated for the 2037 milestone year and the 2037 control cases. The milestone year emissions 
represent the level of emissions with no additional reductions beyond adopted measures, while 
the control case contains additional emission reductions proposed in the 2022 AQMP to reach 
attainment. Both the Basin-maximum predicted ozone level (future design value) and spatial 
distribution of the future ozone levels are presented in the 2022 AQMP.  

To estimate the amount of reductions required to meet the federal 8-hour ozone standard, a series 
of ozone simulations with varying VOC and NOx emissions were conducted. Approximately 48 
total ozone season simulations, which require extensive computational resources, were modeled 
and the results were then plotted as isopleths for each monitoring station in the Basin (see 
Chapter 5 and Appendix V Attachment 4 of the 2022 AQMP). The isopleths approximate the 
expected ozone design value for a given level of VOC and NOx emissions. Thus, the isopleths 
can be used to guide the attainment strategy. Attainment occurs for design values less than or 
equal to 70.9 ppb. With VOC emissions greater than 300 tons per day, the corresponding NOx 
emissions are approximately 60-70 tons per day at Glendora, which is the future design site for 
the Basin (see Chapter 5 and Appendix V of the 2022 AQMP for further details). The isopleth 
demonstrates that VOC reductions alone are insufficient to demonstrate attainment. 

While the isopleths serve as a useful guide to visualize the pathway to attainment, they only 
provide a rough estimate of the required NOx reductions. To provide a more accurate estimate, 
the emissions used in the attainment demonstration are based on implementation of control 
strategies proposed by South Coast AQMD and CARB, which are based on need, feasibility, 
affordability, and other factors associated with each source category. This results in a more 
accurate estimation of the carrying capacity, the maximum allowable NOx emissions in the 
Basin that would meet the ozone standard. 

The 2037 milestone year scenario was first explored to determine whether attainment would be 
achieved through the implementation of adopted regulations and programs. The 2037 milestone 
year (184 tons per day) includes 167 tons per day of NOx reductions beyond the 2018 baseline 
(351 tons per day). Multiple monitoring sites within the Basin exceed the 2015 8-hour ozone 
standard. Thus, the baseline scenario fails to demonstrate attainment, indicating that additional 
emission reductions are necessary to meet the standard. 

A series of simulations with category-specific emission reductions were conducted to pinpoint 
the carrying capacity. Based on these simulations, the carrying capacity (the maximum emissions 
that could be emitted and still achieve the O3 standard) is estimated to be 60.2 tons per day NOx 
in 2037. This is equivalent to an additional 67 percent reduction from the 2037 baseline NOx 
emissions (emissions before any additional control measures are implemented). The attainment 
scenario reflects the overall 67 percent reduction and relied on a 60 percent reduction from all 
stationary source categories, 61 percent from on-road mobile, and 72 percent from other mobile 
sources. The attainment scenario also includes Further Deployment of Cleaner Technologies 
NOx reductions of three tons per day for stationary sources and a 0.5 ton per day for SIP reserve 
for potential technology assessments. Detailed descriptions of control measures and expected 
reductions for each measure are provided in Chapter 4 and Appendix IV of the 2022 AQMP. 
These reductions will ensure attainment of the 2015 federal 8-hour standard in 2037 at all 
stations, with a maximum design value of 70.3 ppb at the Glendora monitoring station. 
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4.2.5 POTENTIAL AIR QUALITY AND GHG EMISSIONS IMPACTS AND 
MITIGATION MEASURES  

The proposed control measures in the 2022 AQMP will either be reliant on funding incentives 
which will be implemented through the cooperation of multiple agencies or on promulgating 
rules, laws, or ordinances by state (California), regional (South Coast AQMD, special districts, 
and counties), and local (cities) agencies which are typically implemented and enforced by the 
applicable agencies. In either case, if the 2022 AQMP is adopted, implementation of the 
proposed control measures may involve secondary environmental impacts.  

Thus, the analysis in this Program EIR is based on the maximum potential adverse air quality 
impacts that may occur as a result of implementing the control measures. For the proposed 
control measures which involve incentives or voluntary compliance in order to achieve emission 
reductions, their implementation does not typically involve the adoption of a rule, law, or 
ordinance by applicable agencies; thus, the magnitude of potential impacts associated with 
incentive-based control measures is less certain. Nonetheless, for the purpose of the analysis in 
this Program EIR, incentive-based control measures which rely voluntary implementation will 
rely on assumptions that would result in the maximum potential impacts.  

As explained earlier in this subsection, Table 4.2-1 identifies only those control measures which 
have the potential to generate adverse air quality impacts. This table also provides details as to 
the nature of the air quality impacts for each control measure. The following subsections provide 
a more context and a detailed analysis on the extent of the potential adverse air quality impacts. 

4.2.5.1  Criteria Pollutants – Construction Activities 

Implementing the 2022 AQMP control measures is expected to decrease operational emissions of 
criteria pollutants over the long-term, resulting in a benefit to air quality. However, in order to 
realize this benefit, various types of construction activities will also be necessary to implement 
several control measures, and these are generally characterized as temporary, short-term 
activities which will contribute to adverse air quality impacts. For example, the installation or 
replacement of equipment, is expected to generate emissions from construction worker vehicles, 
transport trucks, and construction equipment. Implementing some of the control measures may 
require construction in the following categories of activities involving: 1) the demolition or 
removal of components from existing buildings, or structures, such as equipment, mechanical 
systems, cooking devices, clothes dryers, water and/or space heating systems, and pool heaters; 
2) the installation of new energy efficient equipment, mechanical systems, cooking devices, 
clothes dryers, water and/or space heating systems; and pool heaters; 3) the construction of 
additional infrastructure to support alternative-fueled vehicles (e.g., electric, hydrogen, natural 
gas) and the electrification of new sources (e.g., additional on-road vehicles and marine vessels, 
“wayside” electric power such as catenary lines); and 4) the construction of air pollution control 
equipment at stationary sources (e.g., SCRs), the retrofit of existing equipment with low NOx 
technology (e.g., low or ultra-low NOx burners) or the use of cleaner stationary sources (e.g., 
Tier 4 engines and newer boilers). Table 4.2-3 specifies which of the 2022 AQMP control 
measures require construction, and as such, have the potential to generate construction 
emissions. 
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TABLE 4.2-3 
2022 AQMD Control Measures Requiring Construction 

Control Measures Requiring 
Construction Nature of Construction Activities 

R-CMB-01 through R-CMB-04, 
C-CMB-01 through C-CMB-03, 
L-CMB-01 through L-CMB-10, 
FLX-02, and MCS-01 

1. Demolition or removal of existing building 
components or structures, mechanical systems, and 
water and/or space heating systems; and 

2. Construction/installation of new or replacement of 
existing energy efficient structures, mechanical 
systems, and water and/or space heating systems 

L-CMB-05, EGM-01, EGM-03, 
MOB-01, MOB-02A, MOB-02B, 
MOB-05, MOB-06, MOB-07, 
MOB-09, and MOB-10 

Construction of infrastructure for fuel/energy producing 
facilities to be able to supply: 

1. electricity, hydrogen, and natural gas for alternative-
fueled off- and on-road vehicles and equipment; and 

2. electricity for marine vessels via “wayside” electric 
power such as catenary lines 

L-CMB-01, L-CMB-06, L-CMB-
07, L-CMB-08, L-CMB-10, 
EGM-01, EGM-03, and MOB-04 

1. Construction of new air pollution control equipment at 
stationary sources (e.g., SCRs); 

2. Retrofit of existing equipment with low NOx 
technology (e.g., low or ultra-low NOx burners); and 

3. Replacement of stationary sources with cleaner 
equipment (e.g., Tier 4 engines and newer boilers) 

 
In addition to the proposed control measures, Appendix III of the 2022 AQMP has inventories 
which project the future regional emissions from construction and demolition, which are 
primarily related to dust-generating activities such as trenching, grading, loading, etc. but also 
include emissions from off-road equipment. Therefore, the analysis of construction air quality 
impacts in this chapter assumes that all off-road equipment is comprised of construction 
equipment and that the control measures identified in in Table 4.2-3 will contribute to the future 
regional construction and demolition emission inventories contained in Appendix III of the 2022 
AQMP. While the exact scope of the construction activities necessary to implement the control 
measures identified in Table 4.2-3 is not known at this time, the proposed control measures are 
similar to control measures from previous AQMPs which have been implemented through South 
Coast AQMD rulemaking and their construction impacts were analyzed in their associated 
CEQA documents. As such, the proposed control measures in the 2022 AQMP would have 
similar impacts and as before, South Coast AQMD will analyze construction impacts in more 
detail as part of specific rulemaking. 

The South Coast AQMD, as lead agency for all of its rule development projects, has several 
certified CEQA documents which contain evaluations of the potential environmental impacts 
associated with replacing burners with low NOx or ultra-low NOx burners and retrofitting 
various types of combustion equipment with SCR and similar technologies. For example, the 
Final Subsequent Environmental Assessment (SEA) for Proposed Rule (PR) 1109.1 – Emission 
of Oxides of Nitrogen from Petroleum Refineries and Related Operations, PR 429.1 – Startup 
and Shutdown Provisions at Petroleum Refineries and Related Operations, Proposed Amended 
Rule (PAR) 1304 – Exemptions, PAR 2005 – New Source Review for RECLAIM, and Proposed 
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Rescinded Rule 1109 – Emissions of Oxides of Nitrogen from Boilers and Process Heaters in 
Petroleum Refineries (referred to herein as the November 2021 Final SEA for Rule 1109.1)152 
and the Final Program Environmental Assessment (PEA) for Proposed Amended Regulation XX 
– Regional Clean Air Incentives Market (RECLAIM) (referred to herein as the December 2015 
Final PEA for NOx RECLAIM)153 are two CEQA documents which contain detailed 
calculations specific to replacing burners with low NOx or ultra-low NOx burners and 
retrofitting various types of combustion equipment with SCR and similar technologies. 

Thus, the construction analysis in this chapter will apply assumptions which are similar or the 
same as those applied in the various construction scenarios and associated equipment from 
previous rulemaking activities and CEQA analyses. The typical construction scenario for 
installing a new or modifying an existing air pollution control device at an existing facility 
consists of the following phases and associated on-road and off-road construction equipment:  

• Grading/Site Preparation: Rubber Tired Dozers, Tractors/Loaders/Backhoes, 
Construction Workers’ Vehicles, and Medium Duty Trucks  

• Paving: Pavers, Cement/Mortar Mixers, Rollers, Construction Workers’ Vehicles, and 
Medium Duty Trucks  

• Installing/Constructing Air Pollution Control Device(s): Cranes, Forklifts, 
Tractors/Loaders/Backhoes, Construction Workers’ Vehicles, and Medium Duty Trucks  

Emissions for these construction phases for industrial projects, associated with the installation of 
air pollution control devices, were estimated in both the December 2015 Final PEA for NOx 
RECLAIM and the November 2021 Final SEA for Rule 1109.1 which tiers off of and relies on 
the data from the December 2015 Final PEA for NOx RECLAIM. While both of these CEQA 
documents analyzed multiple scenarios of equipment upgrades and replacements, the 
calculations in the November 2021 Final SEA for Rule 1109.1 updated and expanded upon the 
calculations from the December 2015 Final PEA for NOx RECLAIM. As such, the analysis from 
the November 2021 Final SEA for Rule 1109.1 contains the most recent information 
available.154, 155 All but one of the construction scenarios analyzed resulted in construction 
emissions at less than the construction air quality significance thresholds as individual projects; 
however, the analysis concluded potentially significant construction air quality impacts because 

 
152 South Coast AQMD, 2021. Final Subsequent Environmental Assessment (SEA) for Proposed Rule (PR) 1109.1 – Emissions 

of Oxides of Nitrogen from Petroleum Refineries and Related Operations, PR 429.1 – Startup and Shutdown Provisions at 
Petroleum Refineries and Related Operations, Proposed Amended Rule (PAR) 1304 – Exemptions, PAR 2005 – New Source 
Review for RECLAIM, and Proposed Rescinded Rule 1109 – Emissions of Oxides of Nitrogen from Boilers and Process 
Heaters in Petroleum Refineries, certified November 5, 2021, http://www.aqmd.gov/docs/default-
source/ceqa/documents/aqmd-projects/2021/pr-1109-1-final-sea-(v10272021).pdf 

153 South Coast AQMD, 2015. South Coast AQMD, Final Program Environmental Assessment for Proposed Amended 
Regulation XX – Regional Clean Air Incentives Market (RECLAIM), SCH No. 2014121018/SCAQMD No. 12052014BAR, 
certified December 4, 2015. http://www.aqmd.gov/home/library/documents-support-material/lead-agency-scaqmd-
projects/scaqmd-projects---year-2015. 

154 In general, no or limited construction emissions from grading are anticipated because modifications or installation of new 
equipment would occur at existing industrial/commercial facilities and, therefore, would not be expected to require 
earthmoving, grading, etc. For new alternative fuels productions facilities and electricity generation facilities, construction 
activities are expected to occur at existing industrial facilities and no substantial grading would be required. 

155South Coast AQMD, 2021. Final SEA Rule 1109.1, Subsection 4.2.2.1, pp. 4.2-8 through 4.2-21. 
http://www.aqmd.gov/docs/default-source/ceqa/documents/aqmd-projects/2021/pr-1109-1-final-sea-(v10272021).pdf 

http://www.aqmd.gov/docs/default-source/ceqa/documents/aqmd-projects/2021/pr-1109-1-final-sea-(v10272021).pdf
http://www.aqmd.gov/docs/default-source/ceqa/documents/aqmd-projects/2021/pr-1109-1-final-sea-(v10272021).pdf
http://www.aqmd.gov/docs/default-source/ceqa/documents/aqmd-projects/2021/pr-1109-1-final-sea-(v10272021).pdf


 Chapter 4- Environmental Impacts and Mitigation Measures 
Final Program Environmental Impact Report Subchapter 4.2 – Air Quality and Greenhouse Gas Emissions 
 

2022 AQMP 4.2-20 November 2022 

the timelines in Rule 1109.1 meant that multiple construction projects would occur concurrently 
and the construction emissions would overlap.  

Demolition and replacement activities associated with residential control measures are not 
expected to require construction equipment because the zero emission or low NOx equipment 
would be replacing existing equipment or included as part of a new construction project. 
Household appliances, water heaters, and heaters are typically maneuvered using hand trucks, so 
no construction emissions are expected. For larger residential developments (e.g., apartment 
complexes with central boilers) and commercial developments, construction equipment is 
expected to require fewer construction equipment than was analyzed for the industrial projects in 
the November 2021 Final SEA for Rule 1109.1 because the nature of the modifications would be 
less extensive than what would be needed to modify large refinery equipment. Expected 
construction equipment would be limited to one or two pieces of construction equipment such as 
a crane and a backhoe that is used for less than eight hours in a day. 

The control measures in 2022 AQMP are expected to increase the demand for electricity and 
alternative fuels, which will require construction activities associated with the installation of 
additional electricity generating equipment and alternative fuels production equipment and 
system at either existing facilities or new facilities. While the scope of what it would take to 
build the additional electricity generating equipment and alternative fuels production equipment 
at either existing or new facilities is unknown, emissions from major construction activities 
associated with capital improvement projects are typically greater and for a longer period of time 
than construction emissions resulting from the installation of air pollution control equipment, 
such as what was analyzed in the November 2021 Final SEA for Rule 1109.1. For example, the 
AltAir Renewable Fuels Conversion Project, proposed a full facility conversion from refining 
crude oil to producing renewable fuels production and included a proposal to install a hydrogen 
production unit. Because the AltAir Renewable Fuels Conversion Project will result in the 
production of alternative fuels, which may be used to partially satisfy the alternative fuel 
components of the proposed control measures in the 2022 AQMP, the environmental impacts 
associated with the AltAir Renewable Fuels Conversion Project may be helpful in illustrating the 
typical construction impacts that may occur for alternative fuels production as part of 
implementing the 2022 AQMP. The City of Paramount156, as lead agency for the AltAir 
Renewable Fuels Conversion Project, prepared and certified the Final Subsequent Environmental 
Impact Report (SEIR) which analyzed the environmental impacts at this facility. To illustrate 
potential overlapping construction activities on a peak day, Table 4.2-4 presents a compilation of 
the estimated construction emissions typical of equipment replacement in residential and 
commercial settings, air pollution control equipment installations as previously analyzed in the 
November 2021 Final SEA for Rule 1109.1 with the construction emission estimates for 
producing renewable or alternative fuels as previously analyzed in the Final SEIR for the AltAir 
Renewable Fuels Conversion Project.  

  

 
156 City of Paramount, 2022. Final Subsequent Environmental Impact Report for the AltAir Renewables Fuels Conversion 

Project, City Case CUP 757, State Clearing House No. 2020069013, February 2022, Subsection 4.2.4.1, pp. 4.2-21 through 
4.2-24 https://www.paramountcity.com/government/planning-department/planning-division/altair-world-energy-project. 

https://www.paramountcity.com/government/planning-department/planning-division/altair-world-energy-project
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TABLE 4.2-4 
Estimated Unmitigated Construction Emissions for Typical Air Pollution Control 

Equipment Installations and Alternative Fuels Production Facilities 

Project Type Pollutant (lb/day) 
CO VOC NOx SOx PM10 PM2.5 

Small Construction Project(1) 2.4 0.03 <0.01 0.0 0.00 0.00 
2 Burner Replacements(2) 117.66 3.51 18.76 0.22 1.63 0.79 
1 New SCR with Ammonia Storage 
Tank(3) 27.79 2.13 26.54 0.08 7.83 2.26 

1 SCR Upgrade(2) 8.28 0.29 2.79 0.02 0.41 0.12 
Alternative Fuels Facility 
Conversion(4) 261.3 53.3 402.0 1.6 138.6 38.1 

South Coast AQMD Air Quality 
Significance Threshold for 
Construction 

550 75 100 150 150 55 

Significant? NO NO YES NO NO NO 
(1) Calculated using one crane operating four hours and one backhoe operating eight hours per day. 
(2) South Coast AQMD November 2021 Final SEA for Rule 1109.1, 2021. Table 4.2-38. 
(3) South Coast AQMD November 2021 Final SEA for Rule 1109.1, 2021. Table 4.2-33. 
(4) City of Paramount Final Subsequent EIR for the AltAir Renewables Fuels Conversion Project, 2022. Table 4.2.8. 
 
Conclusion for Subsection 4.5.2.1 – Criteria Pollutant Air Quality Impacts from 
Construction Activities: While individually, most components of the construction activities 
presented in Table 4.2-4 would not have emissions exceeding the South Coast AQMD’s air 
quality significance thresholds, it is foreseeable and likely that on any given day, construction 
activities associated with one or more new or existing air pollution control devices overlapping 
with other types of construction activities associated with producing alternative fuels in order to 
comply with the 2022 AQMP could occur at more than one facility. Based on the size of any 
single project, or if more than one facility were concurrently constructed on any given day, 
the emissions would exceed the South Coast AQMD’s air quality significance thresholds. 
Therefore, construction emissions are considered potentially significant.  

Greenhouse gas emissions impacts from construction are analyzed in Subsection 4.2.5.4 as 
construction GHG emissions are amortized over 30 years, and then considered in addition to 
operational GHG emissions before being compared against the South Coast AQMD significance 
threshold. 

The South Coast AQMD has developed localized significance thresholds for criteria pollutant 
emissions to determine whether a project may generate significant adverse localized air quality 
impacts. An analysis of localized air quality impacts for criteria pollutant emissions is not 
applicable to regional projects such as local general plans, specific plans, or AQMPs (South 
Coast AQMD, 2008) because the details of the individual projects to implement these types of 
plans and their locations are not known at this time. Therefore, a localized air quality impact 
analysis has not been performed for the 2022 AQMP in this Program EIR. 

Project-Specific Mitigation: Construction air quality impacts from implementing 2022 AQMP 
control measures are concluded to be potentially significant. As a result, mitigation measures are 
required to minimize the significant air quality impacts during construction. Based on the 
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project-specific construction emissions, mitigation measures have been crafted to target 
reductions in emissions of particulates, including diesel PM, as well as some NOx and VOC 
emissions. The following mitigation measures should be implemented for each affected facility, 
where applicable and if feasible: 

AQ-1 Develop a Construction Emission Management Plan to minimize emissions from 
vehicles including, but not limited to: consolidating truck deliveries so as to 
minimize the number of trucks on a peak day; scheduling deliveries to avoid peak 
hour traffic conditions; describing truck routing; describing deliveries including 
logging delivery times; describing entry/exit points; identifying locations of 
parking; identifying construction schedule; and prohibiting truck idling in excess of 
five consecutive minutes or another time-frame as allowed by the California Code 
of Regulations, Title 13 Section 2485 - CARB’s Airborne Toxic Control Measure to 
Limit Diesel-Fueled Commercial Motor Vehicle Idling. The Construction Emission 
Management Plan shall be submitted to South Coast AQMD – PRDI/CEQA for 
approval prior to the start of construction. At a minimum, the Construction 
Emission Management Plan would include the following types of mitigation 
measures and Best Management Practices. 

AQ-2 Tune and maintain all construction equipment to be in compliance with the 
manufacturer’s recommended maintenance schedule and specifications that 
optimize emissions without nullifying engine warranties. All maintenance records 
for each equipment and their construction contractor(s) should shall be made 
available for inspection and remain onsite for a period of at least two years from 
completion of construction.  

AQ-3 Survey and document the construction areas and identify all construction areas that 
are served by electricity. Onsite electricity, rather than temporary power generators, 
shall be used in all construction areas that are demonstrated to be served by 
electricity. This documentation shall be provided as part of the Construction 
Emissions Management Plan.  

AQ-4 Require the use of electric or alternative-fueled (i.e., renewable combustion fuels 
and hydrogennon-diesel) construction equipment, if available, including but not 
limited to, concrete/industrial saws, pumps, aerial lifts, material hoist, air 
compressors, forklifts, excavator, wheel loader, and soil compactors.  

AQ-5 Require all off-road diesel-powered construction equipment rated greater than 50 hp 
to meet Tier-4 off-road emission standards at a minimum. In addition, if not already 
supplied with a factory-equipped diesel particulate filter, all construction equipment 
shall be outfitted with Best Available Control Technology (BACT) devices certified 
by CARB. Any emissions control device used by the contractor shall achieve 
emissions reductions that are no less than what could be achieved by a Level 3 
diesel emissions control strategy for a similarly sized engine as defined by CARB 
regulations. Construction equipment shall incorporate, where feasible, emissions-
reducing technology such as hybrid drives and specific fuel economy standards. In 
the event that any equipment required under this mitigation measure is not 
available, the project proponent shall provide documentation in the Construction 
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Emissions Management Plan or associated subsequent status reports as information 
becomes available.  

AQ-6 Require the use of zero-emission (ZE) or near-zero emission (NZE) on-road haul 
trucks such as heavy-duty trucks with natural gas engines that meet CARB’S 
adopted optional NOX emissions standard.  

AQ-7 Provide electric vehicle (EV) charging stations or at a minimum, provide the 
electrical infrastructure and electrical panels which shall be appropriately sized. 
Electrical hookups should be provided for trucks to plug in any onboard auxiliary 
equipment.  

AQ-8 Provide temporary traffic controls such as a flag person, during all phases of 
significant construction activity to maintain smooth traffic flow, where necessary. 

AQ-9 Provide dedicated turn lanes for the movement of construction trucks and 
equipment on- and off-site, where applicable. 

AQ-10 Clearly identify truck routes with trailblazer signs to guide and ensure that the route 
shall avoid congested streets and sensitive land uses (e.g., residences, schools, day 
care centers, etc.), where applicable 

AQ-11 Improve traffic flow by signal synchronization, where applicable and ensure that 
check-in point for trucks is inside the project site. 

AQ-12 Ensure that vehicle traffic inside the project site is as far away as feasible from 
sensitive receptors. 

AQ- 13 Restrict overnight truck parking in sensitive land uses by providing overnight truck 
parking inside the project site.  

AQ-14 Design the project such that truck entrances and exits are not facing sensitive 
receptors and trucks will not travel past sensitive land uses to enter or leave the 
project site. 

AQ-15 Reduce traffic speeds on all unpaved roads to 15 miles per hour (mph) or less. 

AQ-16 Prohibit truck idling in excess of five minutes, on- and off-site. 

AQ-17 Schedule construction activities that affect traffic flow on the arterial system to off-
peak hours to the extent practicable. 

AQ-18 Suspend all excavating and grading operations when wind speeds (as instantaneous 
gusts) exceed 25 mph.  

AQ-19 Suspend use of all construction activities that generate air pollutant emissions 
during first stage smog alerts.  

AQ-20 Configure construction parking to minimize traffic interference.  
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AQ-21 Require covering of all trucks hauling dirt, sand, soil, or other loose materials.  

AQ-22 Install wheel washers where vehicles enter and exit the construction site onto paved 
roads or wash off trucks and any equipment leaving the site for each trip.  

AQ-23 Apply non-toxic soil stabilizers according to manufacturers’ specifications to all 
inactive construction areas (previously graded areas inactive for ten days or more).  

AQ-24 Replace ground cover in disturbed areas as quickly as possible to minimize dust.  

AQ-25 Pave road and road shoulders, where applicable.  

AQ-26 Sweep streets at the end of the day with sweepers compliant with South Coast 
AQMD Rules 1186 and 1186.1 compliant sweepers if visible soil is carried onto 
adjacent public paved roads (recommend water sweepers that utilize reclaimed 
water).  

Construction mitigation measures will be updated as technology for air pollution control 
equipment improves, and as individual projects are proposed as part of implementing specific 
control measures. Future projects that implement 2022 AQMP control measures shall continue to 
be subject to these mitigation measures, unless another CEQA analysis is conducted which 
identifies new or revised applicable mitigation measures. 

Remaining Criteria Pollutant Air Quality Impacts from Construction Activities: 
Implementation of these construction mitigation measures would have to the potential to reduce 
some pollutants, especially particulates including diesel PM, as well as some NOx and VOC 
emissions. However, the reason the construction air quality impacts are concluded to be 
significant is because the NOx emissions substantially exceed the air quality significance 
threshold for construction. Since the mitigation measures overall primarily target reducing 
construction PM emissions, even if all the mitigation measures are applied, while some NOx 
emissions would be reduced to a limited extent, the quantity of potential NOx emissions would 
not be reduced to less than significant levels. Therefore, the overall construction air quality 
impacts after mitigation is applied would remain significant. 

4.2.5.2  Criteria Pollutants – Operational Activities 

Figure 4.2-4 shows the Basin-wide maximum 5-year weighted ozone base design value in parts 
per million (ppm) along with the projected design value for the attainment deadline of the 2015 
8-hour federal standard (2037). As shown in Figure 4.2-5, approximately 157 124 tons per day of 
NOx emission reductions from the 2037 baseline are needed to meet the 8-hour ozone standard 
in 2037 (220 – 63 = 157). This equates to a reduction of approximately 71 67 percent from the 
2037 baseline (see Figure 4.2-6).  
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FIGURE 4.2-4 

Projection of Future 8-Hour Ozone Air Quality in the Basin  
in Comparison to Federal Standards 

 



 Chapter 4- Environmental Impacts and Mitigation Measures 
Final Program Environmental Impact Report Subchapter 4.2 – Air Quality and Greenhouse Gas Emissions 
 

2022 AQMP 4.2-26 November 2022 

 

 
FIGURE 4.2-5 

Baseline and Future NOx Emission Inventories in the Basin 
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FIGURE 4.2-6 

Summer Planning Baseline Emissions and Ozone Carrying Capacity 
 
With the controls proposed in the 2022 AQMP, future ozone concentrations are expected to meet 
the federal 2015 8-hour ozone standard by 2037. California Ambient Air Quality Standards 
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(CAAQS) are distinct from NAAQS. The current 8-hour and 1-hour ozone CAAQS are 70 ppb 
and 90 ppb, respectively. CAAQS are based on designation values, while NAAQS are based on 
design values. Due to the stringency of the CAAQS designation values, attainment is not 
anticipated in 2037 for either the 8-hour or 1-hour ozone standard. Further emission reductions 
and additional time will be required to attain the CAAQS. A detailed analysis is presented in 
Appendix V of the 2022 AQMP.  

4.2.5.2.1 Air Quality Impacts from Increased Electricity Demand 

Implementation of the proposed control measures in the 2022 AQMP is expected to increase the 
future demand for electricity in two ways: 1) over the short-term due to construction activities 
and 2) over the long-term from the conversion of emission sources from combustion to electric 
for residential and commercial land uses, and for industrial applications, as well as increased 
electrification of mobile sources. Control measures in the 2022 AQMP may also rely on 
additional add-on air pollution control equipment for reducing emissions from stationary sources, 
which would be expected to increase electricity demand for the air pollution control technologies 
that utilize electricity to function. Mobile source control measures are expected to increase the 
commercial availability of zero emission vehicles and alternative fuel vehicles, which is 
expected to increase electricity demand for both charging of electrical vehicles and production of 
alternative fuels.  

Short-Term Increases in Operational Electricity Demand due to Construction Activities 

Implementation of the 2022 AQMP control measures is expected to result in construction 
activities that may include building infrastructure for new electrical power or modifications to 
existing facilities to accommodate the overall projected operational increase in electrical 
demand; new infrastructure for electric recharging, refueling for hydrogen and potentially other 
alternative fuels; and construction activities at stationary sources to install new or modify 
existing equipment with low NOx emissions technologies such as SCRs. Currently, there is a 
limited availability of construction equipment (e.g., welding machines and temporary light 
stands) which are powered by electricity but most construction equipment relies on diesel or 
gasoline in order to function. Control Measures EGM-01, MOB-08 and MOB-10 specifically 
target accelerating the deployment of electrified off-road mobile sources (construction 
equipment). Table 4.2-5 presents a comparison between emissions from the use of electrified 
construction equipment and diesel-fueled construction equipment which shows that the transition 
to electrified construction equipment will result in emission reductions.  
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TABLE 4.2-5 
Comparison of Emissions of Typical Tier 4 Off-Road Diesel-Powered Construction 

Equipment to Electrified Construction Equipment  

Source 
Pollutant (g/hp-hr) 

VOC CO NOx SOx(1) PM10 PM2.5 CO2eq(2) 
U.S. EPA Tier 4 Diesel 
Standard - 75-175 hp 0.14 3.70 0.30 0.01 0.02 0.02 188.58 
U.S. EPA Tier 4 Diesel 
Standard - 175-750 hp 0.14 2.60 0.30 0.01 0.02 0.02 188.58 
In-Use Electrical Motor(3) 0.01 0.06 0.22 0.02 0.01 0.01 256.91 
Net Difference - 75-175 hp -0.13 -3.64 -0.08 0.01 0.00 0.00 68.33 
Net Difference - 175-750 hp -0.13 -2.54 -0.08 0.01 0.00 0.00 68.33 
(1) Based on AP-42 Table 3.4-1 and 15 ppm for the use of ultra-low sulfur diesel (ULSD) fuel. 
(2) Based on U.S. EPA Emission Factors for GHG Inventories (2014). 
(3) While electrical motors in construction equipment do not on their own emit pollutants, the equipment that 

produces electricity supplied by utilities typically relies on combustion of natural gas. The VOC, CO, and PM 
emission factors are based on NEI and eGRID 2014 data for California, while the NOx, SOx, and CO2eq 
emission factors are based on 2020 eGRID data for California. (U.S. EPA) 

Thus, as more electric construction equipment are developed and deployed at construction 
sites, the demand for short-term electricity during construction will increase, while the 
demand for diesel and gasoline and their corresponding emissions will decrease, resulting 
in an overall net reduction in combustion emissions during construction activities. 

Long-Term Increases in Electricity Demand from Converting Combustion Sources to Electric  

Residential and Commercial Sources 

Several control measures may result in potential NOx emission reductions but with a 
corresponding increased demand for electricity if combustion sources in residential and 
commercial settings are replaced with electrified equipment. The control measures were 
evaluated for NOx emission reductions at the regional level using statewide data. Due to a 
variety of factors such as the number of pieces of equipment, the size of the equipment, and the 
type of the operations, etc., it is difficult to quantify all potential electricity demand impacts. 
Nonetheless, for the equipment which has electricity use data available, electricity demand 
impacts were quantified but these estimates only provide a partial quantification of the overall 
potential electricity demand impacts from electrified equipment used in residential and 
commercial settings.  

Therefore, the following discussion identifies the control measures which target the 
electrification of residential and commercial sources and provides a combination of quantitative, 
whenever possible, and qualitative analyses of the potential future electricity demand impacts 
that may be expected to occur as a result of replacing residential and commercial combustion 
equipment with electrified equipment.  

• R-CMB-01 seeks to encourage the deployment of zero emission water heating units for 
new and existing residences. The zero emission water heating units could be all-electric 
heat pump water heaters, either as stand-alone or in combination with heat pumps used 



 Chapter 4- Environmental Impacts and Mitigation Measures 
Final Program Environmental Impact Report Subchapter 4.2 – Air Quality and Greenhouse Gas Emissions 
 

2022 AQMP 4.2-30 November 2022 

for cooling and heating, thereby increasing electricity demand by an estimated 6,000 
gigawatt-hours per year (GWh/yr). 

• R-CMB-02 seeks to encourage the deployment of zero emission space heating units for 
new and existing residences. The zero emission space heating units could be all-electric 
heat pumps that replace natural-gas fired furnaces, thereby increasing electricity demand 
by an estimated 1,095 GWh/yr. 

• R-CMB-03 seeks to encourage the deployment of zero emission cooking devices for new 
and existing residences. The zero emission cooking devices could be electric or induction 
cooktops, thereby increasing electricity demand by an estimated 1,196 GWh/yr. 

• R-CMB-04 seeks to deploy zero emission devices for other residential sources of 
emissions such as laundry dryers, swimming pool heaters, and barbeque grills for new 
and existing residences. The zero emission devices could be electric or heat pump 
laundry dryers, heat pump swimming pool heaters, and electric barbeque grills, thereby 
increasing electricity demand. 

• C-CMB-01 seeks to deploy zero emission water heating units for new and existing 
commercial buildings. The zero emission water heating units appropriate for use in light 
commercial applications could be integrated heat pump water heaters, which have water 
tanks packaged with them as single units, or split heat pump water heaters with water 
tanks located up to 50 feet away. These devices would increase electricity demand. 

• C-CMB-02 seeks to deploy zero emission space heating units for new and existing 
commercial buildings. The zero emission space heating units could be all-electric heat 
pumps that replace natural-gas fired furnaces, thereby increasing electricity demand by an 
estimated 730 GWh/yr. 

• C-CMB-03 seeks to deploy zero emission commercial cooking devices for new and 
existing commercial buildings. The zero emission cooking devices could be electric or 
induction cooktops, thereby increasing electricity demand. Low NOx technology 
upgrades for oven burners and deep fat fryers could potentially include air injection 
technology that would require electric blowers, thereby increasing electricity demand. 

• C-CMB-04 seeks to encourage the replacement of small internal combustion engines 
(ICEs) that are not subject to South Coast AQMD permit requirements. The zero 
emission equipment could be battery technologies, which could require charging, thereby 
increasing electricity demand by an estimated 989 GWh/yr. 

• C-CMB-05 seeks to encourage the replacement of miscellaneous, non-permitted 
commercial combustion equipment using point-of-sale regulations. The zero emission 
equipment could be electrified ovens, furnaces, and dryers, thereby increasing electricity 
demand. 

Table 4.2-6 presents a summary of the potential electricity use associated with replacing existing 
equipment which uses natural gas, such as space heaters, water heaters, cooking equipment and 
laundry equipment in residential and commercial settings, with electrified equipment. 
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Thus, as more electric residential and commercial equipment are deployed, the demand for 
electricity will increase, while the demand for natural gas and its corresponding emissions 
will decrease, resulting in an overall net reduction in combustion emissions during from 
residential and commercial equipment. 

Large Sources 

Several control measures targeting NOx emission reductions from large combustion sources are 
proposed, and if implemented, could result in an increased demand for electricity if large 
combustion sources are replaced with electrified equipment. Specifically, Control Measures L-
CMB-01 through L-CMB-10, as summarized in Table 4.2-1, seek to deploy both low NOx 
emission technologies, such as SCRs and SCR upgrades, burner upgrades, as well as promote the 
use of alternative fuels and the installation of gas scrubbers on nitric acid tanks and zero 
emission technologies such as the electrification of steam-driven and combustion equipment. All 
of these emission reduction technologies are all expected to increase electricity demand to some 
degree. Due to the lack of data regarding the number of pieces of equipment, the size of the 
equipment, and the type of operations, etc., the potential electricity demand impacts cannot be 
quantified. Therefore, the following discussion provides a qualitative analysis of the potential 
future electricity demand impacts that may be expected to occur as a result of replacing or 
retrofitting large industrial combustion equipment with emission reduction technologies that rely 
on electricity for their operation. 

• The use of zero emission technologies including electrification of combustion sources 
and batteries are expected to increase electricity demand due to recharging of batteries 
and operation of electrified equipment. 

• New SCRs and existing SCR upgrades use electricity for operating motors, pumps, 
ammonia injectors, and monitoring equipment, etc. New SCR units and upgrades are 
therefore expected to increase electricity demand. 
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TABLE 4.2-6 
Potential Increase in Electricity Use for Residential and Commercial Equipment 

Control Measure 
Equipment/Source 

Category 
Number of Affected Facilities 

Estimated 
Electricity 

Use(1) (kWh) 

Estimated 
Total 

Electricity Use 
(GWh/yr) 

R-CMB-01 
Residential Water 

Heaters 

Of 2 million water heaters installed, 50% of 
residences will be zero emission and 50% will be 
low NOx space heaters (2) 

380-500 
kWh/month 6,000 

R-CMB-02 
Residential Space 

Heaters 

Of 2 million heaters installed, 50% of residences 
will be zero emission and 50% will be low NOx 
space heaters (3) 

1.5 kWh/hr 600 

R-CMB-03 
Residential Cooking 

Devices 

2 million electric cooking appliances (range 
ovens, cooktops)(4) 2.3 kWh/hr 2,519  

R-CMB-04 
Residential – Other 

Combustion Sources 
(laundry dryer, pool 

heaters) 

1) 420,000 gas clothes dryers; 
2) 200,000 pool heaters(5) 

1) 2.5 - 4 
kWh/load 

2) 1.5 
kWh/hr 

1) 699 
2) 60 

C-CMB-01 
Commercial Water 

Heaters 

96,000(6): 
Tier I: 64,000 rated less than 400,000 BTU/hr 
Tier II: 32,000 rated from 400,000 BTU/hr to 

2 MMBTU/hr 

Tier I: 1.4 
kWh/hr 

Tier II: 6.8 
kWh/hr 

Tier I: 98 
Tier II: 238 

C-CMB-02 
Commercial Space 

Heaters 

200,000 commercial buildings will convert to 
zero emission technology with 50% of applicable 
sources replaced; mitigation fee for other 50%.(1), 

(7) 

10 kWh/hr 400 

C-CMB-03 
Commercial 

Cooking Devices 

Estimated 120,000 commercial cooking devices 
with zero emission technology for 50% of 
applicable sources; mitigation fee for other 50%(8) 

16,558 
kWh/yr 

(average) 
993 

C-CMB-04 
Small Internal 

Combustion Engines 
Estimated to replace 703,000 ICEs. 2 - 37 kWh 1,353 

Total Estimated Electricity Use: 12,960 
(1) https://www.siliconvalleypower.com/residents/save-energy/appliance-energy-use-chart 
(2) For purposes of calculating maximum electricity increases, all new units are assumed to be third-party provided 

power even though some portion will be solar powered. 
(3) Assumes 4 hours of operation on 100 days per year when temperature is below 70o F. 
(4) Assumes 1.5 hours per day per residence. 
(5) Assumes average household dries 8 load per week; assumes pool heater used 200 hours per year. 
(6) Assumes water heater runs 3 hours per day. 
(7) Assumes 4 hours of operation on 100 days per year when temperature is below 70o F. 
(8) Assumes 60,0000 appliances (50% of 120,000). Electricity usage based on 

https://esource.bizenergyadvisor.com/article/commercial-kitchen-equipment for average of a combination oven, 
fryer, and griddle. 

(9) Assumes 1 hour of operation per week. 
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• Burner replacement with advanced lower NOx technologies such as ClearSignTM and 
SOLEXTM enables better mixing of air and fuel, but may require the use of additional 
electric air blowers to introduce air flow into the combustion process. Additionally, 
improved instrumentation and electronic controls will be necessary to monitor and 
regulate the combustion process. Blowers and instrumentation require electricity thereby 
increasing electricity demand. 

• Electrification of steam-driven equipment would reduce steam demand from boilers, 
lowering combustion emissions, but would increase electricity demand. 

• New gas scrubbers, including their pumps and monitoring equipment, all of which 
require electricity to operate, may be installed to control NOx emissions from nitric acid 
tanks. 

• Increased demand and use of alternative fuel (e.g., renewable combustion fuels and 
hydrogen) will require electricity to produce and distribute sufficient supplies. 
Alternative fuel production facilities have been approved for development at existing 
petroleum refinery sites located locally in the City of Paramount, and in the Bay Area in 
the cities of Martinez and Rodeo. These projects involve the conversion of petroleum 
refineries to renewable fuels production, where production capacity of conventional fuels 
will be reduced when compared to the future ramping up of production of alternative 
fuels. For the project located in the City of Paramount, electricity demand is projected to 
increase by approximately 10,000 megawatt hours per year (MWh/yr).157 For the 
Martinez project, electricity demand is expected to decrease by approximately 1,115,000 
MWh/yr 158 For the Rodeo project, electricity demand is expected to decrease by 84,800 
MHWh/yr.159 The electricity demands from these refinery conversion projects vary 
widely due to the differences in the existing facilities and the type of modifications 
necessary to accomplish the conversions. 

For hydrogen as a fuel, increases in hydrogen demand would most likely be met by 
construction of additional hydrogen production facilities. New facilities will increase the 
electricity demand and will vary based on the size and design of the facility. 

Thus, as more replacement or retrofitted large industrial combustion equipment is 
implemented and hydrogen production units become operational, the demand for 
electricity will increase, resulting in an overall net increase in combustion emissions 
associated with electricity generation. Therefore, potentially significant air quality impacts 
from electricity generation may occur. 

  

 
157 City of Paramount, 2022. Final Subsequent Environmental Impact Report for the AltAir Renewables Fuels Conversion 

Project, City Case CUP 757, State Clearing House No. 2020069013, February 2022, Table 2.1, p. 2-2, 
https://www.paramountcity.com/government/planning-department/planning-division/altair-world-energy-project. 

158 Contra Costa, County 2021. Draft Environmental Impact Report for the Marathon Refinery Renewable Fuels Project, State 
Clearing House No. 2021020289, October 2021, page 3.6-8, https://www.contracosta.ca.gov/7961/Martinez-Refinery-
Renewable-Fuels-Projec. 

159 Contra Costa County, 2021. Draft Environmental Impact Report for the Rodeo Renewed Project, State Clearinghouse No. 
2020120330, Table 4.6-5b, pp. 4.6-209-4.6-210, https://www.contracosta.ca.gov/7945/Phillips-66-Rodeo-Renewed-Project. 

https://www.paramountcity.com/government/planning-department/planning-division/altair-world-energy-project
https://www.contracosta.ca.gov/7961/Martinez-Refinery-Renewable-Fuels-Projec
https://www.contracosta.ca.gov/7961/Martinez-Refinery-Renewable-Fuels-Projec
https://www.contracosta.ca.gov/7945/Phillips-66-Rodeo-Renewed-Project


 Chapter 4- Environmental Impacts and Mitigation Measures 
Final Program Environmental Impact Report Subchapter 4.2 – Air Quality and Greenhouse Gas Emissions 
 

2022 AQMP 4.2-34 November 2022 

Mobile Sources 

Implementing the mobile source control measures presented in Table 4.2-7 is expected to 
increase electricity demand by developing infrastructure to provide electricity at commercial 
marine ports, rail yards, and intermodal facilities for electrified vehicles and equipment; 
deploying cleaner technologies including the electrification of equipment currently powered by 
diesel fuel; and incentivizing the retirement and replacement of older vehicles and equipment 
with electric vehicles and equipment. While Table 4.2-7 has identified the potential electricity 
usage associated with approximately half the mobile source control measures, specific data 
pertaining to the number of units that may be deployed is not available. Thus, a net increase in 
electricity usage as well as the air quality impacts associated with the potential increase in 
electrified mobile sources cannot be quantified. Nonetheless, gasoline and diesel fuel use and 
their corresponding combustion emissions are expected to decrease as the demand for electricity 
increases, displaced by combustion emissions from natural gas, which is the primary fuel used 
for generating electricity within South Coast AQMD’s jurisdiction. As shown in Table 4.2-5, the 
quantity of emissions from diesel combustion is much larger than emissions from the combustion 
of natural gas.  

SB 100 requires that the electrical infrastructure needed to support the increased deployment of 
electric vehicles and other electrified equipment would need to have 100 percent renewable 
electricity generation by 2045. As mobile sources transition from combustion to electrified 
technology, the amount of emissions from combusting diesel and gasoline is expected to decline 
over time. However, the combustion emissions from natural gas utilized in electricity-producing 
equipment will increase over the short-term until the SB 100 goals of producing electricity from 
100 percent renewables are achieved. 

In conclusion, although the net change in emissions from converting mobile sources from 
combusting diesel and gasoline to electrification cannot be quantified, converting mobile 
sources that rely on diesel and gasoline combustion to electricity will cause a short-term 
increase in emissions from the combustion of natural gas in electricity generating 
equipment until the goals of producing electricity from 100 percent renewables as set forth 
in SB 100 are achieved. These short-term increases will be offset by a corresponding 
decrease in emissions from diesel and gasoline combustion by mobile sources, which is 
expected to result in a net decrease in emissions over the long-term.  
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TABLE 4.2-7 
Potential Increase in Electricity Use for Mobile Sources  

Control 
Measure Control Measure Title Control Methodology 

Estimated 
Electricity Use 

(GWh/yr) 

MOB-01 Emission Reductions at 
Commercial Marine Ports 

Infrastructure development required to achieve 
emission reductions at commercial marine ports from 
on-road heavy-duty vehicles, ocean-going vessels, 
cargo handling equipment, locomotives, and harbor 
craft. 

0.3 

MOB-05 
Accelerated Retirement of 
Older Light-Duty and 
Medium-duty Vehicles 

Accelerating the retirement of up to 2,000 light- and 
medium-duty vehicles per year through the Replace 
Your Ride Program and accelerating the penetration 
of zero and near–zero emission vehicles. 

23.3 

MOB-06 
Accelerated Retirement of 
Older On-Road Heavy-
duty Vehicles 

Retiring older, heavy-duty vehicles and replacing 
them with low NOx vehicles fueled with CNG or 
other alternative fuels (e.g., battery electric and 
hydrogen fuel cells) including school buses. 

415.3 

MOB-08 
Small Off-Road Engine 
Equipment Exchange 
Program 

Promoting the accelerated turn-over of in-use small 
off-road engines and other engines, such as gasoline- 
and diesel-powered commercial lawn and garden 
equipment through expanded voluntary exchange 
programs will contribute to the retirement of older off-
road engines. 

0.6 

MOB-10 
Off-Road Mobile Source 
Emission Reduction 
Credit Generation 
Program 

Accelerating the deployment of zero (e.g., battery-
electric or fuel cell powered equipment) and low NOx 
emission off-road mobile equipment (e.g., 90 percent 
cleaner than Tier 5) that do not receive public funding. 

29.7 

MOB-01 
and 

MOB-06 

Emission Reductions at 
Commercial Marine 
Ports; and Accelerated 
Retirement of Older On-
Road Heavy-duty 
Vehicles 

Control measures could encourage the construction 
and use of electric or magnetic power built into 
roadway infrastructure to boost the pulling capacity or 
range of the heavy-duty vehicles. 

157 - 183 

 
4.2.5.2.2 Air Quality Impacts from Control of Stationary and Area Sources 

Air pollution control equipment typically targets reducing emissions of one or more criteria 
pollutants from both stationary and area sources but can also reduce toxic air contaminants, 
depending on the type of technology employed. Table 4.2-8 lists the 2022 AQMP control 
measures that are expected to achieve the desired emission reductions of the targeted pollutant(s) 
via the installation and operation of air pollution control equipment. For each control measure 
listed in Table 4.2-8, the most typical type(s) of air pollution control equipment known to be 
effective for reducing emissions of the target pollutant for each source category have been 
identified. It is important to note, however, that operation of air pollution control equipment may 
also have the potential to generate emissions (e.g., ammonia slip from SCRs). Thus, the 
following discussion identifies the proposed control measures that may result in the installation 
of air pollution control equipment that will be capable of achieving emission reductions of the 
target pollutant(s), but will also have the potential to generate emissions of a different pollutant, 
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resulting in potential secondary air quality impacts. The following discussion also focuses only 
on those types of air pollution control technologies with the potential to generate air pollutants 
directly or indirectly. Other types of air quality impacts such as construction emissions to install 
air pollution control equipment, alternative fuel production facilities, and infrastructure; and 
emissions from electricity production due to increased electricity demand, etc., are not discussed 
in this subsection as they are addressed elsewhere in this subchapter. 

TABLE 4.2-8 
Proposed Control Measures in the Revised Draft 2022 AQMP that May use Air Pollution 

Control Equipment 
Control 
Measure 
Number  

Control Measure Title  Control Methodology 

L-CMB-01 NOx Reductions for RECLAIM 
Facilities 

Installation of NOx pollution control equipment 
including SCRs and low NOx burners. 

L-CMB-02 Reductions from Boilers and 
Process Heaters (Permitted) 

Installation of zero emission and low NOx technologies 
for boilers and heaters. 

L-CMB-03 NOx Reductions from Permitted 
Non-Emergency ICEs 

Installation of zero emission and low NOx technologies 
for non-emergency ICEs. 

L-CMB-06 NOx Emission Reductions from 
Electricity Generating Facilities 

Replacement of boilers with lower-emitting turbines, 
installation of zero emission and low NOx emissions 
technologies, and the application of stricter emission 
requirements for diesel ICEs. 

L-CMB-07 Emission Reductions from 
Petroleum Refineries 

Installation of NOx pollution control equipment 
including advanced SCRs and ultra-low NOx burners, 
and electrification of certain refinery boilers or process 
heaters or steam-driven equipment such as pumps or 
blowers. 

L-CMB-08 
NOx Emission Reductions from 
Combustion Equipment at 
Landfills and Publicly Owned 
Treatment Works 

Installation of lean pre-mixed combustion turbines, NOx 
pollution control equipment including SCRs and low 
NOx burners on biogas fueled combustion equipment 
and/or routing landfill produced biogas to existing 
natural gas pipelines. 

L-CMB-10 
NOx Reductions from 
Miscellaneous Permitted 
Equipment 

Replacement of existing equipment with zero emission 
technology and installation of NOx pollution control 
equipment including SCRs and low NOx/ultra-low NOx 
burners. 

CTS-01 
Further Emission Reduction 
from Coatings, Solvents, 
Adhesives, and Lubricants  

Revising the VOC content for select product categories; 
incentivizing the use of super-compliant zero emission 
and low NOx VOC materials and technologies; and 
prohibiting the use of parachlorobenzotriflouride 
(pCBtF) and tert-butyl acetate (tBAc) to reduce toxicity 
in products. 

MCS-01 Application of All Feasible 
Measures 

Retrofitting existing equipment and installation of 
newer, lower-emitting equipment to replace older, 
higher-emitting equipment for sources as a result of new 
emission limits introduced through federal, state, or 
local regulations. 
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SCR Technology 

Control Measures L-CMB-01, L-CMB-07, L-CMB-08, and L-CMB-10 propose a variety of 
different NOx control technologies depending on the type of NOx source, including traditional 
and advanced SCR; low NOx, ultra-low NOx burners, and next generation ultra-low NOx 
burners; scrubbers; and transitioning to zero emission technology. These control techniques were 
previously analyzed in the 2016 AQMP under Control Measure CMB-05, and of the control 
technologies, SCRs are expected to cause emissions of other pollutants. SCRs inject ammonia, a 
toxic air contaminant, into the exhaust stream of the combustion source thereby promoting the 
chemical conversion of NOx to elemental nitrogen and oxygen in an oxidizing environment 
through contact with a catalyst. As the exhaust gas passes through the SCR, 75 to 90 percent of 
NOx that would otherwise be emitted, is reduced. In addition, SCR is effective at reducing 50 to 
90 percent of VOC emissions, and 30 to 50 percent of PM10 emissions from the exhaust stream 
resulting in a co-benefit.160 However, the use of ammonia in a SCR will result in some excess, 
unreacted ammonia, known as ammonia slip, exiting the exhaust stream.  

Releases of excess ammonia reacts in the atmosphere to cause secondary formation of PM2.5. 
Over the years, South Coast AQMD has conducted an extensive literature review and contacted a 
number of SCR manufacturers and vendors, and this data collection effort indicated that the 
amount of ammonia slip remaining in the exhaust stream depends on a variety of factors 
including ammonia injection rate, space velocity, ammonia to NOx molar ratio, temperature, and 
NOx inlet concentration. To minimize the amount of ammonia slip released into the atmosphere, 
South Coast AQMD typically limits ammonia slip concentration to 5 ppm through permit 
conditions.  

The analysis in the November 2021 Final SEA for Rule 1109.1 concluded that while the use of 
ammonia in SCR technology could result in an increase of PM2.5 formation from ammonia slip, 
the amount of secondary PM2.5 generated from ammonia slip was less than the corresponding 
co-benefit of primary PM2.5 emission reductions that would result from the overall targeted 
emission reductions of NOx, resulting in a net reduction of PM2.5 emissions overall. Control 
Measures L-CMB-01, L-CMB-07, L-CMB-08, and L-CMB-10 are projected to reduce NOx 
emissions by 2.54 tons per day, and some of these will be accomplished using SCR technology. 
The November 2021 Final SEA for Rule 1109.1 determined that to achieve up to eight tons per 
day of NOx reductions, a corresponding regionwide net decrease in PM2.5 concentration of 0.11 
µg/m3 on an annual average would also occur. By applying the same methodology ratio from the 
November 2021 Final SEA for Rule 1109.1 (0.647 ton per day ammonia slip emitted in order to 
achieve seven tons per day of NOx emission reductions (assuming all NOx reductions are 
accomplished using SCR technology) to these control measures, the maximum ammonia slip 
emissions are estimated to be 0.235 ton per day. The increase in PM2.5 concentration from 
ammonia slip would be 0.09 µg/m3 while the PM2.5 concentration decrease from the NOx 
reductions is 0.13 µg/m3, resulting in a net PM2.5 reduction of 0.04 µg/m3. Therefore, if the 
maximum NOx reductions from Control Measures L-CMB-01, L-CMB-07, L-CMB-08, and L-
CMB10 are achieved by utilizing SCR technology and ammonia, a corresponding region-wide 
net decrease in annual PM2.5 concentration of 0.04 µg/m3 is expected.  

 
160 South Coast AQMD, 2017. 2016 AQMP Final Program EIR, January 2017, pg 4.1-27, http://www.aqmd.gov/docs/default-

source/ceqa/documents/aqmd-projects/2016/2016aqmpfpeir.pdf, accessed August 7, 2022. 

http://www.aqmd.gov/docs/default-source/ceqa/documents/aqmd-projects/2016/2016aqmpfpeir.pdf
http://www.aqmd.gov/docs/default-source/ceqa/documents/aqmd-projects/2016/2016aqmpfpeir.pdf
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The use of SCR technology will also generate secondary emissions from the delivery of 
ammonia and the transport of catalyst to and from a facility when changing the catalyst. 
Secondary operational emissions were estimated using EMFAC2017 emission factors for heavy-
heavy duty diesel-fueled truck for calendar years 2022 and 2037, and are presented in Table 4.2-
9. EMFAC2017 emission factors change with time and typically reduce emissions as time goes 
forward. Based on data presented in the November 2021 Final SEA for Rule 1109.1, a round-trip 
delivery of ammonia is estimated to be 100 miles, and catalyst delivery or disposal is 130 miles. 

TABLE 4.2-9 
EMFAC2017 Emission Factors for T7 Diesel-fueled Vehicles 

for Calendar Years 2022 and 2037 

Year 
Miles 
per 

Gallon 

VOC 
(lb/mi) 

CO 
(lb/mi) 

NOx 
(lb/mi) 

SOx 
(lb/mi) 

PM10 
(lb/mi) 

PM2.5 
(lb/mi) 

CO2e 
(lb/mi) 

2022 6.78 1.43E-04 6.64E-04 7.19E-03 2.91E-05 6.54E-05 6.26E-05 3.23E+00 
2037 9.32 4.00E-05 4.31E-04 4.79E-03 2.12E-05 4.21E-05 4.03E-05 2.35E+00 

lb/mi = pounds per mile 

Ammonia deliveries are expected to occur on a frequency of once per month or less often and are 
usually delivered in a single truck for a particular facility. It is conceivable that multiple facilities 
could receive deliveries on the same day. Additionally, catalyst change outs, while infrequent 
since catalyst replacement typically occurs once every three to five years, could also require 
multiple trucks per day when it is time to replace the catalyst. Table 4.2-10 presents an order of 
magnitude estimate of the daily emissions for 50 trucks traveling 130 miles round-trip each.  

TABLE 4.2-10 
Order of Magnitude Transportation Emissions for Ammonia and Catalyst for SCRs 

Year VOC 
(lb/day) 

CO 
(lb/day) 

NOx 
(lb/day) 

SOx 
(lb/day) 

PM10 
(lb/day) 

PM2.5 
(lb/day) 

CO2eq 
(MT/yr) 

2022 0.93 4.32 46.74 0.19 0.43 0.41 0.026 
2037 0.26 2.80 31.14 0.14 0.27 0.26 0.019 

South Coast 
AQMD Air 

Quality 
Significance 

Threshold for 
Operation 

55 550 55 150 150 55 10,000 

Significant? NO NO NO NO NO NO NO 
 
The use of SCR technology will result in ammonia slip and secondary formation of PM2.5, 
but the technology has the capability to reduce 75 to 90 percent of the NOx, 50 to 90 
percent of VOC, and 30 to 50 percent of PM10 emissions that would otherwise be emitted. 
The November 2021 Final SEA for Rule 1109.1 concluded that the reduction in PM2.5 
associated with the reduction of NOx is also greater than the increase of PM2.5 associated 
with ammonia slip. Emissions associated with the delivery of ammonia and hauling of new 
or spent catalyst are expected to be less than significant. The use of SCR technology thus 
will cause a less than significant impact to criteria pollutant operational emissions. 
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Alternative Fuels Production 

Implementation of the 2022 AQMP control measures is expected to increase the demand for 
alternative fuels including renewable transportation fuels (e.g., renewable diesel) and hydrogen. 
In addition to the three aforementioned renewable fuels projects that have been recently 
approved in California (i.e., AltAir Renewable Fuels Conversion Project in Paramount, 
Marathon Refinery Renewable Fuels Project in Marathon Martinez, and Phillips 66 Rodeo 
Renewed Project in Rodeo), the proposed control measures are anticipated to cause an increase 
in the demand for renewable fuels such that additional renewable fuels projects (e.g., hydrogen 
production facilities) may be needed. Due to the difficulty and length of time involved with 
siting and permitting new industrial facilities in general, the development of new facilities 
dedicated to producing alternative fuels is less likely to occur. Instead, as with the 
aforementioned recently approved renewable fuels projects, existing industrial facilities are more 
likely to propose modifications in order to produce renewable fuels. Renewable fuels production 
requires energy input to reconfigure the molecules of the renewable feedstocks into 
transportation fuels, and the energy input is currently provided by large combustion sources (i.e., 
heaters or furnaces). In addition, renewable fuels production requires hydrogen as part of the 
reaction. Based on the CEQA analyses conducted for the three approved renewable fuels 
projects, projects which convert petroleum refinery equipment to be able to produce renewable 
fuels have the potential to decrease emissions facility-wide provided that hydrogen production 
facilities are already in place. However, when existing hydrogen production facilities are not 
available or cannot produce sufficient supplies of hydrogen needed to produce renewable fuel, as 
was the case for the AltAir Renewable Fuels Conversion Project, a new hydrogen plant may be 
required which may cause significant adverse air quality impacts for NOx. Table 4.2-11 presents 
a comparison of the net emissions attributed to three approved refinery conversion projects. 

As illustrated in Table 4.2-11, conversions of existing facilities to produce renewable fuels 
could result in emission reductions, but the actual outcome will vary depending on site-
specific conditions. Since the current supplies of hydrogen production for the purposes of 
producing renewable fuels are limited, this analysis assumes that efforts to convert existing 
facilities to produce renewable fuels in order to implement the 2022 AQMP control 
measures will result in potentially significant air quality impacts. 
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TABLE 4.2-11 
Comparison of Emissions from Approved Renewable Fuels Production Projects 

Units VOC  CO NOx SOx PM10 PM2.5 
AltAir Renewable Fuels Conversion Project 

tons/day(1) 244.3 25.1 89.4 135.4 16.2 13.7 
lb/day(2) 32.1 424.0 1,055.4 15.8 47.5 15.8 

South Coast 
AQMD Air 

Quality 
Significance 
Threshold 

for 
Operation 

55 550 55 150 150 55 

Significant? NO NO YES NO NO NO 
Marathon Refinery Renewable Fuels Project 

tons/day(3) -91.9 -598.6 -539.5 -651.9 -246.7 -221.1 
lb/day(4) -7,024.9 -3,392.1 -3,072.0 -3,570.8 -1,371.6 -1,228.7 

South Coast 
AQMD Air 

Quality 
Significance 
Threshold 

for 
Operation 

55 550 55 150 150 55 

Significant? NO NO NO NO NO NO 
Phillips 66 Rodeo Renewed Project 

tons/day(5) -0.64 -11 -250 -1,129 -20 -18 
lb/day(6) -4 -60 -1,372 -6,185 -110 -98 

South Coast 
AQMD Air 

Quality 
Significance 
Threshold 

for 
Operation 

55 550 55 150 150 55 

Significant? NO NO NO NO NO NO 
(1) City of Paramount, 2022. Appendix B Table A-2, ppg. App B Part 2–41 and App B Part 2–46. 
(2) City of Paramount, 2022. Table 4.2.11. 
(3) Contra Costa County, 2022. Table 3.1-14 Revised, pp 3-51 and 3-52. 
(4) Contra Costa County, 2022. Table 3.1-14 Revised, pg 3-51. 
(5) Contra Costa County, 2022. DEIR Table 4.3-16, pp 4.3-71-4.3-72. 
(6) Contra Costa County, 2022. DEIR Table 4.3-15, pg 4.3-71. 

 
Product Reformulations to Reduce VOCs and Toxics 

Control Measure CTS-01 proposes to achieve VOC emission reductions through the 
reformulation of coatings, adhesives, sealants and lubricants, which would be necessary to meet 
lower future VOC content limits. In addition, Control Measure CTS-01 would prohibit the use of 
pCBtF and tBAc to reduce toxicity in products because the Office of Environmental Health 
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Hazard Assessment (OEHHA), a specialized department within the California Environmental 
Protection Agency (CalEPA) with responsibility for evaluating health risks from environmental 
chemical contaminants, determined that these compounds are potentially carcinogenic and has 
developed unit risk factors for the two.  

The potential air quality impacts associated with reformulation of coatings have been extensively 
evaluated in previous AQMPs starting with the 2003 AQMP, as well as in a number of rules that 
were adopted and/or amended since the late 1990s. Evaluations of the previously adopted and 
amended rules included possible effects of shifting coating formulations from solvent-based to 
water-based and/or exempt-solvent formulations, and commenters raised the potential for the 
following air quality impacts that could result from reformulated products: more thickness of the 
coating due to multiple applications; illegal thinning to reduce the viscosity of the reformulated 
coatings; more priming; more topcoats; more touch-ups and repair work; more frequent 
recoating; product substitution; more reactivity; and the synergistic effects of these issues 
combined. Even though Control Measure CTS-01 is not expected to substantially change coating 
components, these or similar issues could continue to be raised. Each issue is summarized in the 
following bullet points along with the associated conclusions reached in previous AQMPs or 
rulemakings for each issue. This analysis assumes that the conclusions reached in the previous 
AQMPs or rulemakings would continue to apply to Control Measure CTS-01.  

• More Thickness – In the past, it has been asserted that reformulated compliant water- 
and solvent-borne coatings: 1) can be very viscous because they are formulated using a 
high-solids content and, therefore, are difficult to handle during application; and 2) tend 
to produce a thick film when applied directly from the can which indicates that a smaller 
surface area is covered with a given amount of material, thereby increasing the amount of 
coatings and VOC emissions per unit of area covered.  

Response – Past research has shown that compliant low-VOC coatings are not 
necessarily formulated with a higher solids content than conventional coatings. A low-
VOC coating is expected to cover the same or larger surface area than a high-VOC 
coating. Further, there is no evidence that there is an inverse correlation between solids 
content and coverage area. [South Coast AQMD, 2007a].  

• Illegal Thinning – In the past, it has been asserted that thinning occurs in the field in 
excess of what is allowed by the South Coast AQMD rule limits. Further, because 
reformulated compliant water and solvent-borne coatings are more viscous (e.g., high-
solids content), painters need to adjust the properties of the coatings to make them easier 
to handle and apply. In particular for solvent-borne coatings, this adjustment consists of 
thinning the coating as supplied by the manufacturer by adding some solvent to reduce its 
viscosity. The added solvent increases VOC emissions back to or sometimes above the 
level of older formulations.  

Response – South Coast AQMD staff conducted extensive research prior to 1998 to 
determine whether the thinning of materials beyond the allowable levels actually 
occurred in the field. South Coast AQMD staff conducted unannounced site visits to 
evaluate contractor practices, collected samples as applied and supplied from contractors, 
and analyzed paint samples from retail outlets. No thinning beyond South Coast AQMD 
rule limits was identified. In addition, the CARB 2005 Architectural Coating Survey 
provided results of compliance with the CARB Suggested Control Measure for 
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Architectural Coatings. In most cases, the percent of complying market share from the 
2005 survey improved or was approximately the same as the 2001 CARB survey. 
Therefore, the 2007 AQMP Final Program EIR concluded that widespread thinning 
happens rarely; when it does occur, it is unlikely to occur at a level that would lead to a 
substantial overall emissions increase when compared to emissions from higher VOC 
coatings. [South Coast AQMD, 2007a].  

Currently, a majority of architectural coatings available in the marketplace are 
waterborne. Thinning is not an issue for waterborne coatings as thinning with water 
would not increase the VOC content of affected coatings.  

• More Priming – It has been previously asserted that reformulated compliant low-VOC 
water and solvent-borne topcoats do not adhere as well as higher-VOC solvent-based 
topcoats to unprimed substrates. Therefore, the substrates must be primed with typical 
solvent-based primers to enhance the adherence quality. Industry representatives have 
testified that the use of water-borne compliant topcoats could require more priming to 
occur in order to promote adhesion. Additionally, it has been asserted that water-borne 
sealers do not penetrate and seal porous substrates like wood, as well as traditional 
solvent-borne sealers. This allegedly results in three or four coats of the sealer per 
application compared to one coat for a solvent-based sealer, resulting in an overall 
increase in VOC emissions for the coating system.  

Response – South Coast AQMD staff evaluated surface preparation information in 
coating product data sheets and studies on the topic and concluded that low-VOC 
coatings do not require a substantially different surface preparation than conventional 
coatings. Both low-VOC and conventional coatings for both architectural and industrial 
maintenance applications were demonstrated to have the ability to adhere to a variety of 
surfaces. Based on the coating sheets, the material needed and the time necessary to 
prepare a surface for coating was approximately equivalent for low-VOC and 
conventional coatings. [South Coast AQMD, 2007a].  

A more recent trend for coating manufacturers is to produce ultra-low VOC coatings that 
are a primer and topcoat in one, thus, eliminating an entire step in the coating process. 
Most major coatings manufacturers now offer such products, some of which have a VOC 
content as low as 5.0 grams per liter. Therefore, any impacts from priming have been 
substantially reduced as a result of reformulation.  

• More Topcoats – It has been previously asserted that reformulated compliant water- and 
low VOC solvent-borne topcoats may not cover, build, or flow-and-level as well as the 
solvent-borne formulations. Therefore, more coats are necessary to achieve equivalent 
cover and coating build-up.  

Response – Based on information in the product data sheets, South Coast AQMD staff 
found that while the average drying time for lower-VOC coatings increased when 
compared to conventional coatings, the development of non-volatile, reactive diluents 
combined with hypersurfactants caused the performance of the lower-VOC coatings to 
equal or outperform the traditional, solvent containing coatings. Resistance to chemicals, 
corrosion, chalk, impact, and abrasion; adhesion; and the ability to retain gloss and color 
were found to be similar in lower-VOC and conventional coatings. Coating manufacturer 
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data also indicated that low-VOC and conventional coatings for both architectural and 
industrial maintenance applications are durable and long lasting, and that more frequent 
recoating was not necessary for low-VOC coatings when compared to conventional 
coatings. [South Coast AQMD, 2007a].  

• More Touch-Ups and Repair Work – It has been previously asserted that reformulated 
compliant water- and low-VOC solvent-borne formulations dry slowly, and are 
susceptible to damage such as sagging, wrinkling, alligatoring, or becoming scraped and 
scratched. Claims have also been made that the high-solids solvent-borne alkyd enamels 
tend to yellow in dark areas, and that water-borne coatings tend to blister or peel, and also 
result in severe blocking problems. All of these problems were reported to require 
additional coatings for repair and touch-up.  

Response – Based on South Coast AQMD staff’s evaluation of the durability 
characteristics information contained in the coating product data sheets, low-VOC 
coatings and conventional coatings have comparable durability characteristics. These 
conclusions are supported by the National Technical Systems and other coating studies. 
As a result, it is not anticipated that more touch up and repair work would be needed if 
low-VOC coatings are used.  

• More Frequent Recoating – It has been previously asserted that the durability of the 
reformulated compliant water- and low-VOC solvent-based coatings is inferior to the 
durability of the traditional solvent-borne coatings. Durability problems include cracking, 
peeling, excessive chalking, and color fading, which all typically require more frequent 
recoating and result in greater total emissions than would be the case for conventional 
coatings.  

Response – The latest data obtained by South Coast AQMD staff from coating 
manufacturers indicates that the new generation of waterborne coatings is performing as 
well if not better than their solvent-based counterparts. These commercialized products 
are formulated with better performing raw materials, including superior resin chemistry 
and higher performing pigments, resulting in better hiding power, coverage, and overall 
durability. Rather than needing more coatings usage, a reduction is expected. 

• Substitution – It has been previously asserted that reformulated compliant water- and 
low-VOC solvent-borne coatings are inferior in durability and are more difficult to apply, 
so consumers and contractors will substitute better performing high VOC coatings in 
other categories for use in categories with low compliance limits. An example of this 
substitution could be the use of a higher VOC product currently sold under the small 
container exemption, which has a higher VOC content limit requirement, in place of a 
lower-VOC coating.  

Response – South Coast AQMD staff determined that substitution is not expected to 
occur because CARB and South Coast AQMD rules prohibit the application of certain 
coatings on substrates for which they are not intended. In addition, based on product data 
sheets and studies, there are a substantial number of low-VOC coatings in a wide variety 
of coating categories that are currently available. Further, as coating rules become more 
stringent, VOC content limits have and will continue to converge to similarly low levels 
for many coating categories. 



 Chapter 4- Environmental Impacts and Mitigation Measures 
Final Program Environmental Impact Report Subchapter 4.2 – Air Quality and Greenhouse Gas Emissions 
 

2022 AQMP 4.2-44 November 2022 

Due to advances in resin chemistry and higher performing pigments, compliant coatings 
that are as durable as solvent-based coatings are now widely available. In the rare event 
that substitution does occur, it is expected that future compliant coatings would still 
achieve overall VOC emission reductions. If substitution occurs, the net effect is that 
anticipated overall VOC emission reductions would be less than expected, but there 
would not be an overall increase in emissions as compared to the existing setting. 
Consequently, it is not expected that Control Measure CTS-01, requiring a lower overall 
VOC content for affected products, will result in significant adverse air quality impacts 
from the substitution of low-VOC coatings with higher VOC coatings. [South Coast 
AQMD, 2007a].  

• Reactivity – It has been previously asserted that reformulated compliant low-VOC 
solvent- and water-borne coatings contain components that are more reactive than those 
used in conventional coating formulations. Water-borne coatings perform best under 
warm, dry weather conditions, and are typically recommended for use between the 
months of May and October. Since ozone formation is also dependent on the 
meteorological conditions, it has been asserted that the use of waterborne coatings during 
this period increases the formation of ozone. As a result, coating, solvent, adhesive, and 
sealant rules should be based on reactivity rather than a mass-based approach.  

• Response – Different types of solvents have different degrees of reactivity (the ability to 
accelerate the formation of ground-level ozone). As noted in the 2003 AQMP Final 
Program EIR, the speciated organic gas emissions from use of solvent-borne architectural 
coatings, for example, are 24 percent more reactive than the official VOC inventory 
would suggest. This observation suggests that solvent-borne architectural coatings, for 
example, may actually be more reactive than low-VOC coatings especially water-based 
coatings. Further, the percent of solvent content found in solvent-borne formulations is 
much greater than the quantity of solvents found in waterborne coatings, which would 
make the weighted maximum incremental reactivity (MIR) in solvent-borne coatings 
greater than the already higher average MIR. [South Coast AQMD, 2003]. The previous 
assertion is taken into consideration although, based on the preceding information, more 
reactivity from compliant low-VOC solvent- and water-borne coatings compared to 
conventional coatings may not be the case. Since the 2007 AQMP, South Coast AQMD 
staff has continued to monitor all reactivity-related research. Based on the latest research 
and analysis, as well as the recommendations of the research, staff supports the 
continuation of a mass-based ozone control strategy, with future consideration for a 
reactivity-based approach.  

• Synergetic Effects of the Combined Issues – Individually, each of the issues do not 
result in a significant adverse air quality impact, but it has been suggested that these, 
acting together in combination, may have the potential to generate significant adverse air 
quality impacts. Based on the previous discussions, several potential issues have been 
shown to be untrue, not occur, or their effects are generally minor. Therefore, it can be 
concluded that the synergistic effect of all the issues combined would not be expected to 
generate a significant adverse air quality impact. The Final Program EIR for the 2007 
AQMP concluded that even if it is assumed that some of the alleged activities do occur, 
the net overall effect of reducing the VOC content of coatings and other consumer 
products is expected to result in a reduction in VOC emissions.  
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Due to OEHHA’s determinations, several South Coast AQMD rules would need to be amended 
in order to prohibit the use of pCBtF and tBAc in architectural coatings including industrial 
maintenance and anti-graffiti coatings, automotive coatings, paint thinners, multi-purpose 
solvents, lubricants, adhesives and sealants in order to reduce the potential exposure to toxic 
materials.  

In 2017, tBAc was identified as a carcinogen after it had been previously granted a partial 
exemption from the definition of a VOC in certain uses in several source specific rules, e.g., Rule 
1113 – Architectural Coatings and Rule 1151 – Automotive Motor Vehicle and Mobile 
Equipment Non-Assembly Line Coating Operations. Further, in 2020, pCBtF was identified as a 
stronger carcinogen than tBAc, after it had been previously exempted from the definition of a 
VOC in Rule 102 for all uses within the South Coast AQMD, including adhesives and sealants 
that would otherwise be subject to Rule 1168 – Adhesive and Sealant Applications requirements. 

If the future use of coatings, solvents, lubricants, paint thinners, adhesives and sealants that are 
formulated with pCBtF and tBAc is prohibited, without other products commercially available 
on the market that are capable of achieving the future VOC limits, then these various rules may 
need to be amended to allow the increase in the future VOC limits for certain products until such 
time that lower VOC formulations without pCBtF and tBAC can be developed. If these 
aforementioned rules are amended to increase the future VOC limits, then previously anticipated 
VOC emission reductions will either be delayed or permanently foregone, depending on the 
future availability of lower VOC-containing formulations. For example, rule development efforts 
to phase-out pCBtF and tBAc have begun in earnest with Proposed Amended Rule 1168 for 
which a Draft Subsequent Environmental Assessment (SEA) was released for a 45-day public 
review and comment period on September 6, 2022 which concluded potentially significant 
adverse air quality impacts from delayed and permanent VOC emission reductions foregone of 
0.12 tons per day and 0.28 tons per day, respectively.161 

The long-term health benefit of prohibiting these toxic compounds with substantial adverse 
carcinogenic health effects outweighs the delayed and permanent VOC emission reductions 
foregone. Moreover, the 2016 AQMP established a set-aside account for NOx and VOC 
emissions, in the event that not all of the control measures proposed at that time would achieve 
the entire amount of desired emission reductions. At the time, the SIP set-aside account had an 
initial balance of 2.0 tons per day of NOx and 0.5 ton per day of VOC for each year from 2017 to 
2030, and 0.5 ton per day of NOx and 0.2 ton per day of VOC in 2031, to accommodate projects 
with a positive conformity determination (i.e., emissions that exceed the de minimis threshold). 
The 2022 AQMP, however, has a revised SIP set-aside reserve of 4.0 tons per day VOC 
emissions specifically designated for the potential technology assessment and phaseout of toxics 
for VOC-based rules as targeted by Control Measure CTS-01. Thus, any delayed or permanent 
VOC emission reductions foregone from amending the various VOC-based rules, including but 
not limited to Rule 1168, will be offset by the VOC emissions in the SIP set-aside account. In 
addition, other opportunities for reducing VOC emissions from product formulations are 
expected to continue to occur over the long-term due to future VOC limits that are currently in 
Rules 1113, 1151 and 1168 that have not yet gone into effect. 

 
161 South Coast AQMD, 2022. Draft Subsequent Environmental Assessment for Proposed Amended Rule 1168 – Adhesive and 

Sealant Applications, http://www.aqmd.gov/docs/default-source/ceqa/documents/aqmd-projects/2022/par-1168-draft-sea-
with-noc.pdf. 



 Chapter 4- Environmental Impacts and Mitigation Measures 
Final Program Environmental Impact Report Subchapter 4.2 – Air Quality and Greenhouse Gas Emissions 
 

2022 AQMP 4.2-46 November 2022 

Since the peak daily VOC operational impacts associated with both the delayed and 
permanent VOC emission reductions foregone from implementing Proposed Amended 
Rule 1168 are significant, rule development activities to amend other South Coast AQMD 
rules to prohibit products containing pCBtF and tBAC as set forth in Control Measure 
CTS-01 could also result in delayed and permanent VOC emission reductions foregone at 
levels that could exceed the South Coast AQMD air quality significance threshold of 55 
pounds per day for VOCs. Thus, the peak daily VOC operational impacts associated with 
both the delayed and permanent VOC emission reductions foregone from implementing 
Control Measure CTS-01 due to product reformulations could potentially generate 
significant adverse air quality impacts during operation. However, any delayed or 
permanent VOC emission reductions foregone from amending the various VOC-based 
rules, including but not limited to Rule 1168, will be offset by the VOC emissions in the SIP 
set-aside account. 

In addition, due to prohibiting tBAc and pCBtF, two toxic air contaminants with high 
cancer potency factors, the overall amount of toxic air contaminants used in future product 
reformations will be reduced. Therefore, less than significant impacts from toxic air 
contaminants during operation are expected. 

4.2.5.2.3 Air Quality Impacts from Mobile Sources 

Table 4.2-12 presents the 2022 AQMP control measures aimed at reducing mobile source 
emissions through encouraging the use of lower-emitting alternative fuels and the replacement of 
high-emitting mobile sources with low NOx and zero emission mobile sources.  

Control Measures MOB-01, MOB-02A, MOB-02B, MOB-04, MOB-05, MOB-06, MOB-07, 
MOB-09, and MOB-10 have the potential to increase the demand for alternative fuels production 
(e.g., hydrogen or renewable fuels), and the potential air quality impacts from production 
facilities were previously analyzed in Subsection 4.2.5.2.2. 

Control Measures MOB-01 through MOB-10 promote the transition to zero emission 
technologies, and this transition is expected to require additional electricity. The secondary air 
quality impacts due to increased electrical demand are discussed in Subsection 4.2.5.2.1. 

Control Measures MOB-01 through MOB-10, EGM-01, and EGM-03 have the potential to 
accelerate the purchase of zero emission or low NOx emitting equipment and vehicles that would 
replace older equipment and vehicles, thereby increasing the scrapping of equipment and 
vehicles faster than would normally occur. The scrapping of equipment and vehicles generates 
PM emissions which are discussed in the following paragraphs.  
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TABLE 4.2-12 
Proposed Control Measures in the Revised Draft 2022 AQMP that May Reduce Emissions 

from Mobile Sources 
Control 
Measure 
Number 

Control Measure Title Control Methodology 

MOB-01 Emission Reductions at 
Commercial Marine Ports 

Infrastructure development required to achieve emission 
reductions at commercial marine ports from on-road 
heavy-duty vehicles, ocean-going vessels, cargo 
handling equipment, locomotives, and harbor craft 
using alternative fuels.  

MOB-02A 
Emission Reductions at New 
Rail Yards and Intermodal 
Facilities 

Infrastructure development required to achieve emission 
reductions at new rail yards and intermodal facilities 
from on-road heavy-duty vehicles, off-road equipment, 
and locomotives may cause impacts using alternative 
fuels. 

MOB-02B 
Emission Reductions at Existing 
Rail Yards and Intermodal 
Facilities 

Infrastructure development required to achieve emission 
reductions at existing rail yards and intermodal facilities 
from on-road heavy-duty vehicles, off-road equipment, 
and locomotives may cause impacts using alternative 
fuels. 

MOB-04 Emission Reductions at 
Commercial Airports 

Deploying additional cleaner technologies, such as 
increasing efficiencies, implementing air quality 
improvement options or by deploying zero emission and 
low NOx technologies, alternative fuels, DPFs, and 
low-emitting engines for additional equipment beyond 
the commitments made in the existing Memoranda of 
Understanding with the commercial airports may cause 
impacts. 

MOB-05 
Accelerated Retirement of 
Older Light-Duty and Medium-
duty Vehicles 

Accelerating the retirement of up to 2,000 light- and 
medium-duty vehicles per year through the Replace 
Your Ride Program and accelerating the penetration of 
zero and near–zero emission vehicles may cause 
impacts. 

MOB-06 
Accelerated Retirement of 
Older On-Road Heavy-duty 
Vehicles  

Retiring older, heavy-duty vehicles and replacing them 
with low NOx vehicles fueled with CNG or other 
alternative fuels (e.g., battery electric and hydrogen fuel 
cells) may cause impacts. 

MOB-07 
On-Road Mobile Source 
Emission Reduction Credit 
Generating Program 

Incentivizing the early deployment of zero emission and 
low NOx emission heavy-duty trucks through the 
generation of mobile source emission credits may cause 
impacts.  
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TABLE 4.2-12 (concluded) 
Proposed Control Measures in the Revised Draft 2022 AQMP that May Reduce Emissions 

from Mobile Sources 
Control 
Measure 
Number 

Control Measure Title Control Methodology 

MOB-08 Small Off-Road Engine 
Equipment Exchange Program 

Promoting the accelerated turn-over of in-use small 
off-road engines and other engines, such as gasoline- 
and diesel-powered commercial lawn and garden 
equipment through expanded voluntary exchange 
programs will contribute to the retirement of older 
off-road engines which may cause impacts. 

MOB-09 Further Emission Reductions 
from Passenger Locomotives 

Promoting earlier and cleaner replacement or upgrade 
of existing passenger locomotives capable of 
achieving Tier 4 emission standards and supporting 
the development of zero emission or low NOx 
technologies (e.g., battery electric and hydrogen fuel 
cells) may cause impacts.  

MOB-10 
Off-Road Mobile Source 
Emission Reduction Credit 
Generation Program 

Accelerating the deployment of zero (e.g., battery-
electric or fuel cell powered equipment) and low NOx 
emission off-road mobile equipment (e.g., 90 percent 
cleaner than Tier 5) that do not receive public funding 
may cause impacts. 

EGM-01 

Emission Reductions from New 
Development and 
Redevelopment 
(NOTE: Potential Indirect 
Source Rule and ports affected). 

Replacing or upgrading off-road construction 
equipment as part of development/redevelopment 
efforts may result in the use of zero emission 
technologies in construction, the installation of 
charging and alternative fueling infrastructure, the use 
of alternative fuels; and the use of construction 
equipment with low-emitting engines fitted with 
DPFs. 

EGM-03 Emission Reductions from 
Clean Construction Policy 

Incentivizing the use of zero emission and low NOx 
equipment by adopting a voluntary measure for 
municipalities and public agencies to reduce 
emissions generated by construction activities may 
include use of zero emission and low NOx 
construction equipment, dust control, alternative 
fuels, DPFs, low-emitting engines, and low VOC 
materials. 

 
The actual quantity of equipment and vehicles that may be scrapped as a result of implementing 
these control measures rather than being moved for use elsewhere outside of South Coast 
AQMD’s jurisdiction is not known. In addition, the available capacity of scrapping facilities to 
be able to handle and process the increased amount of equipment and vehicles to be scrapped is 
unknown. Nonetheless, the emissions associated with scrapping vehicles can be estimated. 

During the development of Rule 1610 – Old-Vehicle Scrapping, emissions associated with 
vehicle scrapping were estimated to be 0.088 pound of PM10 emissions per vehicle scrapped. 
[South Coast AQMD, 1992]. According to an internet search conducted on August 15, 2022, 



 Chapter 4- Environmental Impacts and Mitigation Measures 
Final Program Environmental Impact Report Subchapter 4.2 – Air Quality and Greenhouse Gas Emissions 
 

2022 AQMP 4.2-49 November 2022 

there are eight auto recycling facilities operating within South Coast AQMD’s jurisdiction.162 
Assuming that six vehicles can be crushed per hour (Martin, 2013) and each facility operates 10 
hours per day, a total 480 vehicles can be crushed per day (8 facilities x 6 cars/hour x 10 
hours/day = 480 cars/day). Therefore, vehicle scrapping has the potential to generate 42 pounds 
of PM10 per day, which is less than the South Coast AQMD’s operational significance threshold 
of 150 pounds per day. Applying the CARB’s CEIDARS profile 900 ratio for unspecified 
sources of 0.6 pound of PM2.5 per pound of PM10163, 164, a corresponding 25 pounds per day of 
PM2.5 emissions can be expected, and this is less than the PM2.5 significance threshold of 55 
pounds per day. 

Control Measures MOB-04, EGM-01, and EGM-03 incorporate the use of add-on air pollution 
control devices, and this has the potential to increase overall equipment emissions by a small 
amount. For example, installation of diesel particulate filters onto off-road construction 
equipment, in some cases, has resulted in increased fuel use, typically estimated at less than one 
percent, due to a decrease in fuel economy. It is difficult to quantify how many off-road 
construction equipment will be equipped with add-on air pollution control devices such as diesel 
particulate filters, but the emission increases associated with the increased fuel use are expected 
to be less than significant. 

Zero emission technologies are the preferred method for most mobile source control measures in 
the 2022 AQMP. Some mobile source sectors, e.g., trucks, have made substantial progress 
towards achieving zero emissions, with electric trucks already being used in some test programs; 
however, achieving zero emission in other sectors, such as airplanes, long-run locomotive 
engines, and marine vessels is much more difficult. Therefore, the potential use of renewable 
diesel is expected to be an attractive alternative in the interim because renewable fuel can be 
used in lieu of diesel fuel into existing fleets and used in sources where zero emission 
technologies do not currently exist.  

The use of alternative fuels will reduce emissions of NOx and other criteria pollutants, and 
renewable fuels, specifically renewable diesel, have been evaluated and shown to reduce criteria 
pollutants up to five percent for VOC, ten percent for NOx and CO, 30 percent for PM10 and 
PM2.5, and 98 percent for SOx.165  

Control Measures MOB-05, MOB-06, MOB-09, and MOB-10 promote the replacement of older 
vehicles and equipment with the use of zero emission technologies including hydrogen-powered 
equipment. There is growing interest and financial support for the use of hydrogen-powered fuel 
cells to power cars and trucks. As opposed to alternative fuel vehicles which burn fuel in a 
combustion engine to produce usable energy, a hydrogen FCEV relies on an electrochemical 
reaction between hydrogen (from the fuel tank) and oxygen to produce useful electrical energy 

 
162 State of California Auto Dismantlers Association, 2022, Members Direct Search, https://scada1.org/find-member, August 12, 

2022. 
163 CARB’s California Emissions Inventory Data Analysis and Reporting System (CEIDARS) is a database management system 

developed to track statewide criteria pollutant and air toxic emissions; https://ww2.arb.ca.gov/criteria-pollutant-emission-
inventory-data. 

164 South Coast AQMD, 2006. Final Methodology to Calculate Particulate Matter (PM) 2.5 and PM 2.5 Significance Thresholds, 
Table A. http://www.aqmd.gov/docs/default-source/ceqa/handbook/localized-significance-thresholds/particulate-matter-(pm)-
2.5-significance-thresholds-and-calculation-methodology/final_pm2_5methodology.pdf. 

165 CalEPA, 2015.Multimedia Evaluation of Renewable Diesel, May 2015, https://calepa.ca.gov/wp-
content/uploads/sites/6/2016/10/CEPC-2015yr-RenDieselRpt.pdf accessed, August 15, 2022. 

https://calepa.ca.gov/wp-content/uploads/sites/6/2016/10/CEPC-2015yr-RenDieselRpt.pdf
https://calepa.ca.gov/wp-content/uploads/sites/6/2016/10/CEPC-2015yr-RenDieselRpt.pdf
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along with water and heat as waste products. Control Measure MOB-09 would also promote the 
development of zero emission technologies including hydrogen-powered locomotives. The use 
of hydrogen as a fuel will eliminate all criteria pollutant emissions from these mobile sources. 

Thus, the 2022 AQMP mobile source control measures are expected to result in less than 
significant air quality impacts from increased scrapping of equipment and vehicles. 
Overall, impacts associates with mobile source control measures related to vehicle 
scrapping, alternative fuel use, zero emission technology, and add-on air pollution control 
technology is expected to result in emission reductions and air quality impacts would be 
less than significant. 

4.2.5.2.4 Air Quality Impacts from Miscellaneous Sources 

Control Measure MCS-02 – Wildfire Prevention may cause air quality impacts from the 
increased use of chipping and grinding equipment necessary to process wood and greenwaste, as 
well as from the composting of the collected wood and greenwaste. Chipping and grinding 
activities and composting are activities currently regulated by South Coast AQMD Rules 1133, 
1133.1, and 1133.2. The CEQA analyses for these rules concluded that implementing these rules 
would not generate significant adverse air quality impacts. [South Coast AQMD, 2002]. The 
number of sources that were identified at the time Rule 1133.1 was developed exceeds the 
number of sources that would potentially be subject to Control Measure MCS-02. Miscellaneous 
source control measures are therefore not expected to generate significant adverse air 
quality impacts. 
 
4.2.5.2.5 Summary of Conclusions for Subsection 4.2.5.2 –Air Quality Impacts for Criteria 

Pollutants During Operation:  

The air quality impacts for criteria pollutants during operation are summarized in Table 4.2-13. 
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TABLE 4.2-13 
Summary of Operational Air Quality Impacts 

Category Emissions Impact Significance 
Determination 

Air Quality Impacts from Increased Electricity Demand 
Electrification of Residential 
and Commercial Equipment 

Increase in electricity use but a 
decrease in natural gas use with 
overall net reduction in combustion 
emissions 

Less than Significant 

Large Industrial Combustion 
Equipment including Hydrogen 
Production 

Increase in electricity use Potentially Significant 

Mobile Source Conversion Increase in electricity use but a 
decrease in diesel and gasoline 
combustion emissions with overall net 
reduction in combustion emissions 

Less than Significant 

Air Quality Impacts from Control of Stationary and Area Sources 
SCR Technology Increase in ammonia slip emissions 

but with an overall reduction in 
PM2.5 regionwide concentration 

Less than Significant 

Alternative Fuels Production Conversions of existing facilities to 
produce renewable fuels could result 
in emission reductions, but the actual 
outcome will vary depending on site-
specific conditions. Since the current 
supplies of hydrogen production for 
the purposes of producing renewable 
fuels are limited, assumed additional 
hydrogen production facilities would 
need to be built and operating. 

Potentially Significant if 
new hydrogen production 
facilities are built and 
operating 

Product Reformulations to 
Reduce VOCs and Toxics 

Prohibiting the use of pCBtF and 
tBAc could cause peak daily VOC 
operational impacts associated from 
both the delayed and permanent 
foregone VOC emission reductions. 

Less than Significant 
following offsets from SIP 
set-aside account. 
Potentially Significant for 
VOCs 

Air Quality Impacts from Mobile Sources 
Alternative Fuels Use Alternative fuel use would reduce 

emissions (alternative fuels 
production impacts presented 
separately above). 

Less than Significant 

Zero Emission Technology 
Deployment 

Emission reduction (electricity 
production impacts presented 
separately above). 

Less than Significant 

Add-on Controls Reduced fuel economy results in 
increase in emissions. 

Less than Significant 

Vehicle Scrapping Increase in PM10 and PM2.5 
emissions. 

Less than Significant 

Air Quality Impacts from Miscellaneous Sources 
Chipping and Grinding for 
Wildfire Control 

Increase in combustion emissions 
from chipping and grinding equipment 

Less than Significant 
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As discussed in Subsection 4.2.5.2, air quality impacts from criteria pollutants are expected from 
producing electricity needed to meet the increased demand, operating air pollution control 
equipment installed on various stationary and area sources, proposed emission reduction methods 
for mobile sources, and proposed control of miscellaneous sources. Use of electric-powered 
equipment (for short-term construction use or in long-term residential and commercial, large, and 
mobile sources) would cause associated emissions from increased electricity demand, but these 
replace combustion emissions that would otherwise occur with use of diesel- or gasoline-
powered equipment, ultimately expected to provide an emissions benefit. Proposed air pollution 
control options for stationary and area sources include SCR technology (which while it would 
result in ammonia slip and secondary formation of PM2.5, would substantially reduce NOx, 
VOC, and PM10, and ultimately cause a net decrease in PM2.5 emissions), alternative fuels 
production (based on the three renewable fuels projects approved in California, has the potential 
to decrease mobile source emissions and increase facility emissions), and reformulation of 
coatings to meet lower future VOC content limits. Proposed air pollution control options for 
mobile sources will have air quality impacts relating to electricity demand, alternative fuels 
production, vehicle scrapping, and add-on air pollution control equipment; but these air quality 
impacts would be less than significant. Lastly, proposed control of miscellaneous sources, such 
as from increased chipping and grinding operations in Control Measure MCS-02, is not expected 
to generate significant adverse air quality impacts.  

The South Coast AQMD air quality significance thresholds for mass daily emissions of criteria 
pollutants are in units of pounds per day. The 2022 AQMP quantifies NOx reductions in tons per 
day (2,000 pounds = 1 ton). The 2022 AQMP is designed to attain the 8-hour ozone standard by 
reducing NOx and to a lesser degree VOC emissions. Other emissions of criteria pollutants (i.e., 
CO, SOx, PM10, and PM2.5) are also expected to be reduced. While most of the activities 
associated with the proposed control measures are individually projected to have air quality 
impacts that are less than significant, activities associated with implementation of some 
individual control measures (i.e., increased electricity demand for large combustion equipment 
including hydrogen production, alternative fuels production, and product reformulation) may 
result in potentially significant impacts. The precise magnitude of those emissions increases is 
dependent on the type and size of projects designed to comply with the control measures, and the 
quantification of the emissions impacts is not known at this time. Nonetheless, when the effects 
of all of the proposed control measures are considered together, a net NOx emission reduction of 
124 tons per day is expected, which is an order of magnitude greater than any of the adverse air 
quality impacts from some of the individual control measures such that the 2022 AQMP is 
expected to result in an air quality benefit. Thus, operational activities resulting from 
implementation of control measures in the 2022 AQMP are expected to be generate less 
than significant criteria pollutant air quality impacts. 

Project-Specific Mitigation: Since no significant air quality impacts relating to operational 
activities were identified, no mitigation measures are necessary or required. 

Remaining Air Quality Impacts from Criteria Pollutants during Operational Activities: 
Since no mitigation measures are required, air quality impacts from criteria pollutants during 
operational activities remain less than significant. 
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4.2.5.3  Toxic Air Contaminants 

As previously discussed in Subsection 4.2.5.2 under the header “Product Reformulations to 
Reduce VOCs and Toxics,” Control Measure CTS-01 specifically aims to reduce emissions of 
pCBtF and tBAc, which are currently VOC-exempt compounds but are toxic air contaminants 
with carcinogenic health effects. In addition, there are other control measures that target 
reductions of criteria pollutants through physical modifications such as retrofitting existing 
equipment with air pollution control technology which may also concurrently reduce emissions 
of toxic air contaminants. For example, replacing diesel engines with zero emission or low NOx 
technology has the potential to reduce criteria pollutant emissions, as well as providing the co-
benefit of reducing carcinogenic diesel PM.  

Control Measures L-CMB-01, L-CMB-07, L-CMB-08, and L-CMB10 may result in the use of 
ammonia, a toxic air contaminant, in SCR units which may be effective in reducing NOx 
emissions but may also contribute to an increase of ammonia slip emissions which may react in 
the atmosphere to form PM2.5. South Coast AQMD policy generally requires the use of 19 
percent aqueous ammonia by volume in air pollution control equipment in order to avoid the 
greater hazards that are associated with the use of anhydrous ammonia and higher percentage 
concentrations of aqueous ammonia (see Subchapter 4.4 for a detailed analysis regarding the 
hazards and hazardous materials impacts associated with the use of ammonia in air pollution 
control technology). Nonetheless, aqueous ammonia at 19 percent by volume can still create 
vapors, which are toxic and irritating to the eyes, nose, throat, and skin, and can be flammable 
under limited conditions. BACT for ammonia slip from SCR units is restricted to five ppm or 
less, which has been shown through source-specific permit modeling to have no significant toxic 
impact on surrounding communities. The November 2021 Final SEA for Rule 1109.1 calculated 
the potential health impact of five ppm unreacted ammonia emissions generated from SCR units 
on receptors located 25 meters away. Non-carcinogenic chronic and acute hazard indices for 
ammonia were compared to the respective significance thresholds and were concluded to have 
less than significant impacts. 
 
Because many toxic air contaminants are also classified as VOCs, to the extent that control 
measures reduce VOC emissions, it is expected that associated reductions in toxic air 
contaminants could also occur. For example, Control Measures FUG-01 and FUG-02 are 
expected to reduce VOC emissions, which may contain toxic compounds such as benzene, 
toluene, ethylene and xylene, from fugitive emissions sources at oil and gas production facilities, 
petroleum refineries, chemical products processing facilities, storage and transfer facilities, 
marine terminals, amongst others by improving leak detection and repair requirements. 

Mobile source and construction equipment control measures identified in Table 4.2-6 would 
reduce emissions of carcinogenic diesel PM from engine exhaust, as well as toxic components of 
gasoline such as benzene and 1,3-butadiene through the replacement of existing vehicles or 
equipment with more efficient, zero emission, or alternative fueled vehicles or equipment. 
Combustion emissions of some alternative fuels have trace amounts of methanol and aldehyde, 
but, generally, are considered to be cleaner and less toxic than diesel- or gasoline-fueled 
vehicles. 

Emissions from electricity generating equipment may include trace amounts of benzene, 
aldehydes, metals, and polynuclear aromatic hydrocarbons and as electricity demand increases, 
so will increases of emissions, including toxic air contaminants such as diesel PM. However, for 
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any process or equipment (mobile and stationary) that was previously reliant on the combustion 
of fossil fuels, but is able to be replaced with electrified engines or other technology, an overall 
decrease in toxic emissions is expected.  

Conclusion –Air Quality Impacts from Toxic Air Contaminants During Operation: Based 
upon the information in the preceding discussion, potential impacts associated with 
implementing the 2022 AQMP are expected to be result in an overall reduction in emissions 
of toxic air contaminants. 

Project-Specific Mitigation: Since no significant air quality impacts relating to toxic air 
contaminants were identified, no mitigation measures are necessary or required. 

Remaining Air Quality Impacts from Toxic Air Contaminants During Operation: Since no 
mitigation measures are required, air quality impacts relating to toxic air contaminants remain 
less than significant. 

4.2.5.4  Odors 

The CEQA significance threshold for odor is whether the project creates an odor nuisance. Odors 
from construction activities were concluded to be less than significant in the NOP/IS (see 
Attachment A). Control Measures L-CMB-01, L-CMB-02, L-CMB-03, L-CMB-06, L-CMB-07, 
L-CMB-08, L-CMB-10, and MCS-01 have the potential to increase ammonia use associated with 
SCRs during operations. Ammonia emissions from SCR exhaust stack are required to comply 
with BACT and are limited by permit condition to 5 ppm. The ammonia emissions are released 
at an elevated height and elevated temperature, making the ammonia emissions quite buoyant 
and would rise to higher altitudes without any possibility of lingering at ground level. 
Organizations differ on what the odor threshold of ammonia is: up to 46.8 ppm according the US 
Coast Guard, 0.04 to 20 ppm according to the American Association of Railroads, ad 5 to 50 
ppm according to OSHA.166 Because BACT limits ammonia to five ppm which is on the low 
end of odor thresholds, the buoyancy of ammonia emissions causes it to rapidly rise, and 
there is an average prevailing wind velocity of six miles per hour in the Basin, it is unlikely 
that ammonia slip emissions would cause an odor nuisance during operation, and thus, 
odor impacts are considered less than significant. 

4.2.5.5  Greenhouse Gas Emissions 

In September 2011, the South Coast AQMD Governing Board adopted its Air Quality-Related 
Energy Policy (AQREP). This policy integrates the topics of energy, air quality, and climate 
change by explaining how the current dependence upon fossil fuels for energy generation and 
consumption within South Coast AQMD’s jurisdiction results in emissions of criteria pollutants, 
toxic air contaminants, and greenhouse gases (GHGs). The South Coast AQMD’s AQREP 
articulates policies and actions to ensure clean air and to meet state and global climate goals by 
promoting the development of reliable, safe, cost effective, and clean energy.  

Any newly adopted programs, as well as those under development as included within the 2022 
AQMP, may have impacts that are not yet fully accounted for in future California energy use 

 
166  https://www.osha.gov/sites/default/files/2019-03/fs5-howsmelly.pdf 
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projections. However, adopting the 2022 AQMP control measures would be expected to not only 
reduce criteria pollutant emissions, but also provide co-benefits of reducing GHG emissions over 
the long-term, increasing energy efficiency, while increasing the use of renewable power 
sources. More specifically, to the extent that the 2022 AQMP control measures reduce or 
eliminate combustion processes in favor of zero emission or low NOx technologies, GHG 
emission reduction co-benefits would also be expected to occur. Table 4.2-12 qualitatively shows 
the GHG emission impacts of implementing 2022 AQMP control measures. The relative effects 
(e.g., either an increase (+) or decrease (-)) are presented along with the activities associated with 
the impact (e.g., construction necessary to implement the control measure). 

Because of the qualitative nature of Table 4.2-13, it is not possible to show the magnitude of 
GHG emission effects from implementing 2022 AQMP control measure. For example, a positive 
effect (i.e., a GHG emission increase) for one control measures may be substantially less than the 
positive GHG emission effect of a different control measure. Many of the sources affected by the 
2022 AQMP may already have permit limits with emission standards specific to criteria 
pollutants which in turn would indirectly limit the amount of GHGs emitted.  

In addition, implementation of the Control Measures R-CMB-01, R-CMB-02, R-CMB-03, R-
CMB-04, C-CMB-01, C-CMB-02, C-CMB-03, C-CMB-04, C-CMB-05, L-CMB-01, L-CMB-
02, L-CMB-03, L-CMB-04, L-CMB-05, L-CMB-006, L-CMB-07, L-CMB-08, L-CMB-09, L-
CMB-10, ECC-03, FUG-01, FLX-02, MCS-01, FLX-01, EGM-01, EGM-03, MOB-01, MOB-
02A, MOB-02B, MOB-04, MOB-05, MOB-06, MOB-07, MOB-09, and MOB-10 may involve 
construction activities which may emit GHGs. South Coast AQMD policy regarding GHG 
emissions from construction is to amortize construction emissions over a 30-year timeframe and 
add the result to operational emissions.  

The magnitude of construction GHG emissions will vary greatly depending on the project. 
Installation of electrical infrastructure projects (e.g., charging stations) typically does not require 
large amounts of construction equipment as they are installed in parking lots of existing 
facilities. Minimal trenching and foundation work is necessary, and these actions typically 
require the most construction equipment. On the other hand, alternative fuels production 
facilities would be much larger projects involving more, and larger capacity construction 
equipment which may rely on diesel or gasoline to operate.  

For example, the amortized GHG emissions during construction for the AltAir Renewable Fuels 
Conversion Project were estimated to be 941 metric tons per year. 167 The combined GHG 
construction emissions from all projects requiring construction as a result of implementing the 
proposed control measures in the 2022 AQMP, would represent a relatively small portion of the 
total GHG emission impacts, especially considering that the operational GHG emissions, which 
are explained in the following discussion, will be substantially reduced relative to the existing 
setting and will likely offset any increases in construction GHGs.  

As shown in Table 4.2-14, implementing the 2022 AQMP control measures is expected to result 
in an overall reduction of GHG emissions which can be partially attributed to replacing older, 
less efficient equipment with new, more efficient equipment since less electricity or less fuel 
may be needed for operation.  

 
167 City of Paramount, 2022. Table 4.3.2. 
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TABLE 4.2-14 
Proposed Control Measures in the Revised Draft 2022 AQMP 

 with Potential Greenhouse Gas Emission Impacts  
Control 
Measure 
Number 

Control Measure Title  Control Methodology Potential GHG Impact(1) 

R-CMB-01 

Emission Reduction 
from Replacement with 
Zero Emission or Low 
NOx Appliances – 
Residential Water 
Heating 

Installation of zero emission 
water heaters and low NOx 
technologies (when zero 
emission is infeasible) in new 
and existing residences. 

+ (construction emissions; 
increase electricity usage)  

- (reduce GHG emissions; 
reduction in conventional 
fuel combustion emissions; 
increase energy efficiency) 

R-CMB-02 

Emission Reduction 
from Replacement with 
Zero Emission or Low 
NOx Appliances – 
Residential Space 
Heating 

Installation of zero emission 
space heaters and low NOx 
technologies (when zero 
emission is infeasible) in new 
and existing residences. 

+ (construction emissions; 
increase electricity usage)  

- (reduce GHG emissions; 
reduction in conventional 
fuel combustion emissions; 
increase energy efficiency) 

R-CMB-03 
Emission Reductions 
from Residential 
Cooking Devices 

Installation of electric 
cooking devices, induction 
cooktops, or low NOx 
burners in new and existing 
residences. 

+ (construction emissions; 
increase electricity usage)  

- (reduce GHG emissions; 
reduction in conventional 
fuel combustion emissions; 
increase energy efficiency) 

R-CMB-04 

Emission Reductions 
from Replacement with 
Zero Emission or Low 
NOx Appliances – 
Residential Other 
Combustion Sources 

Installation of zero emission 
or low NOx technologies in 
new and existing residences 
to replace equipment such as 
pool heaters, dryers, grills, 
etc. 

+ (construction emissions; 
increase electricity usage)  

- (reduce GHG emissions 
reduction in conventional 
fuel combustion emissions; 
increase energy efficiency) 

C-CMB-01 

Emission Reductions 
from Replacement with 
Zero or Near-Zero or 
Low NOx Appliances – 
Commercial Water 
Heating 

Installation of zero emission 
water heaters and low NOx 
technologies (when zero 
emission is infeasible) in 
commercial buildings. 

+ (construction emissions; 
increase electricity usage)  

- (reduce GHG emissions; 
reduction in conventional 
fuel combustion emissions; 
increase energy efficiency) 

C-CMB-02 

Emission Reductions 
from Replacement with 
Zero Emission or Low 
NOx Appliances – 
Commercial Space 
Heating 

Installation of zero emission 
space heaters and low NOx 
technologies (when zero 
emission is infeasible) in 
commercial buildings. 

+ (construction emissions; 
increase electricity usage)  

- (reduce GHG emissions; 
reduction in conventional 
fuel combustion emissions; 
increase energy efficiency) 

C-CMB-03 
Emission Reductions 
from Commercial 
Cooking Devices 

Replacing gas burners with 
zero emission and low NOx 
technologies (e.g., electric 
cooking devices, induction 
cooktops, or low NOx gas 
burner technologies). 

+ (construction emissions; 
increase electricity usage)  

- (reduce GHG emissions; 
reduction in conventional 
fuel combustion emissions; 
increase energy efficiency) 
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TABLE 4.2-14 (continued) 
Proposed Control Measures in the Revised Draft 2022 AQMP 

 with Potential Greenhouse Gas Emission Impacts 
Control 
Measure 
Number 

Control Measure Title  Control Methodology Potential GHG Impact(1) 

C-CMB-04 
Emission Reductions 
from Small Internal 
Combustion Engines 

Incentivizing consumers to 
purchase zero emission ICEs. 

+ (construction emissions; 
increase electricity usage)  

- (reduce GHG emissions; 
conversion to alternative 
fuels; reduction in 
conventional fuel 
combustion emissions) 

C-CMB-05 

NOx Reductions from 
Small Miscellaneous 
Commercial 
Combustion Equipment 
(Non-Permitted) 

Incentivizing feasible zero 
emission and low NOx 
technologies for small 
combustion equipment. 

+ (construction emissions; 
increase electricity usage)  

- (reduce GHG emissions; 
reduction in conventional 
fuel combustion emissions) 

L-CMB-01 NOx Reductions for 
RECLAIM Facilities 

Installation of NOx pollution 
control equipment including 
SCRs and low NOx burners. 

+ (construction emissions; 
increase electricity usage) 

L-CMB-02 
Reductions from Boilers 
and Process Heaters 
(Permitted) 

Installation of zero emission 
and low NOx technologies for 
boilers and heaters. 

+ (construction emissions; 
increase electricity usage)  

+ (increase GHG emissions if 
boilers and heaters are 
replaced with new low NOx 
boilers and heaters) 

= (equivalent GHG emissions 
if boilers and heaters are 
retrofitted with low NOx 
technologies) 

- (reduce GHG emissions if 
boilers and heaters are 
replaced with zero emission 
technologies) 

L-CMB-03 

NOx Reductions from 
Permitted Non-
Emergency Internal 
Combustion Engines 
(ICEs) 

Installation of zero emission 
and low NOx technologies for 
non-emergency ICEs. 

+ (construction emissions; 
increase electricity usage)  

- (reduce GHG emissions; 
conversion to alternative 
fuels; reduction in 
conventional fuel 
combustion emissions) 

+ (increase GHG emissions if 
ICEs are replaced with new 
low NOx ICEs) 

= (equivalent GHG emissions 
if ICEs are retrofitted with 
low NOx technologies  

- (reduce GHG emissions if 
ICEs are replaced with zero 
emission technologies) 
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TABLE 4.2-14 (continued) 
Proposed Control Measures in the Revised Draft 2022 AQMP 

 with Potential Greenhouse Gas Emission Impacts 
Control 
Measure 
Number 

Control Measure Title Control Methodology Potential GHG Impact(1) 

L-CMB-04 
Emission Reductions 
from Emergency 
Standby Engines 
(Permitted) 

Installation of zero emission 
and low NOx technology 
alternatives to emergency 
ICEs. 

+ (construction emissions; 
increase electricity usage)  

- (reduce GHG emissions; 
conversion to alternative 
fuels; reduction in 
conventional fuel 
combustion emissions) 

+ (increase GHG emissions if 
emergency ICEs are 
replaced with new low NOx 
emergency ICEs) 

 (equivalent GHG emissions 
if existing emergency ICEs 
are retrofitted with low NOx 
technologies) 

- (reduce GHG emissions if 
existing emergency ICEs are 
replaced with zero emission 
technologies) 

L-CMB-05 
NOx Emission 
Reductions from Large 
Turbines 

Installation of zero emission 
and low NOx emissions 
technologies for electric 
generating units such as fuel 
cells. 

+ (construction emissions; 
increase electricity usage)  

- (reduce GHG emissions; 
conversion to alternative 
fuels; reduction in 
conventional fuel 
combustion emissions) 

+ (increase GHG emissions if 
large turbines are replaced 
with new low NOx turbines) 

= (equivalent GHG emissions 
if existing turbines are 
retrofitted with low NOx 
technologies)  

- (reduce GHG emissions if 
existing turbines are 
replaced with zero emission 
technologies) 
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TABLE 4.2-14 (continued) 
Proposed Control Measures in the Revised Draft 2022 AQMP 

 with Potential Greenhouse Gas Emission Impacts 
Control 
Measure 
Number 

Control Measure Title  Control Methodology Potential GHG Impact(1) 

L-CMB-06 
NOx Emission 
Reductions from 
Electricity Generating 
Facilities 

Replacement of boilers with 
lower-emitting turbines, 
installation of zero emission 
and low NOx emissions 
technologies, and the 
application of stricter 
emission requirements for 
diesel internal combustion 
engines. 

+ (construction emissions; 
increase electricity usage)  

- (reduce GHG emissions; 
conversion to alternative 
fuels; reduction in 
conventional fuel 
combustion emissions) 

+ (increase GHG emissions if 
existing boilers are replaced 
with low NOx turbines) 

= (equivalent GHG emissions 
if existing boilers are 
retrofitted with low NOx 
technologies) 

- (reduce GHG emissions if 
existing boilers are replaced 
with zero emission 
technologies) 

L-CMB-07 
Emission Reductions 
from Petroleum 
Refineries 

Installation of NOx pollution 
control equipment including 
advanced SCRs and ultra-low 
NOx burners, and 
electrification of certain 
refinery boilers or process 
heaters or steam-driven 
equipment such as pumps or 
blowers. 

+ (construction emissions; 
increase electricity usage) 

+ (increase GHG emissions if 
electricity provided to 
electrified equipment is 
produced from natural gas) 

L-CMB-08 

NOx Emission 
Reductions from 
Combustion Equipment 
at Landfills and Publicly 
Owned Treatment 
Works 

Installation of lean pre-mixed 
combustion turbines, NOx 
pollution control equipment 
including SCRs and low NOx 
burners on biogas fueled 
combustion equipment and/or 
routing landfill produced 
biogas to existing natural gas 
pipelines. 

+ (construction emissions; 
increase electricity usage) 

+ (increase GHG emissions if 
existing turbines are 
replaced with low NOx 
turbines) 

= (equivalent GHG emissions 
if existing turbines are 
retrofitted with low NOx 
technologies) 
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TABLE 4.2-14 (continued) 
Proposed Control Measures in the Revised Draft 2022 AQMP 

 with Potential Greenhouse Gas Emission Impacts 
Control 
Measure 
Number 

Control Measure Title Control Methodology Potential GHG Impact(1) 

L-CMB-09 NOx Reductions from 
Incinerators 

Installation of low NOx and 
ultra-low NOx burners for 
incinerators and other 
associated equipment. 

+ (construction emissions) 
= (equivalent GHG emissions 

if existing turbines are 
retrofitted with low NOx 
technologies) 

L-CMB-10 
NOx Reductions from 
Miscellaneous Permitted 
Equipment 

Replacement of existing 
equipment with zero emission 
technology and installation of 
NOx pollution control 
equipment including SCRs 
and low NOx/ultra-low NOx 
burners. 

+ (construction emissions; 
increase electricity usage)  

- (reduce GHG emissions; 
conversion to alternative 
fuels; reduction in 
conventional fuel 
combustion emissions) 

+ (increase GHG emissions if 
existing equipment is 
replaced with low NOx 
equipment) 

= (equivalent GHG emissions 
if existing equipment are 
retrofitted with low NOx 
technologies) 

- (reduce GHG emissions if 
existing equipment are 
replaced with zero emission 
technologies) 

ECC-03 

Additional 
Enhancements in 
Reducing Existing 
Residential Building 
Energy Use 

Incentivizing additional 
reductions in energy use 
associated with space heating, 
water heating, and other large 
residential energy sources 
through facilitating 
weatherization, replacing 
older appliances with highly 
efficient technologies and 
encouraging renewable 
energy adoption such as solar 
thermal heating and 
photovoltaic panels. 

+ (construction emissions) 
- (reduce GHG emissions; 

reduction in conventional 
fuel combustion emissions; 
increase energy efficiency) 

  



 Chapter 4- Environmental Impacts and Mitigation Measures 
Final Program Environmental Impact Report Subchapter 4.2 – Air Quality and Greenhouse Gas Emissions 
 

2022 AQMP 4.2-61 November 2022 

TABLE 4.2-14 (continued) 
Proposed Control Measures in the Revised Draft 2022 AQMP 

 with Potential Greenhouse Gas Emission Impacts 
Control 
Measure 
Number 

Control Measure Title  Control Methodology Potential GHG Impact(1) 

FLX-02 Stationary Source VOC 
Incentives 

Installation of newer, lower-
emitting equipment to replace 
older, higher-emitting 
equipment for area and 
stationary sources as a result 
of incentives. 

+ (construction emissions) 
+ (increase GHG emissions if 

older, existing equipment is 
replaced with new low 
equipment) 

= (equivalent GHG emissions 
if older, existing equipment 
is retrofitted with low NOx 
technologies) 

- (reduce GHG emissions if 
older, existing equipment is 
replaced with zero emission 
technologies) 

MCS-01 Application of All 
Feasible Measures 

Retrofitting existing 
equipment and installation of 
newer, lower-emitting 
equipment to replace older, 
higher-emitting equipment for 
sources as a result of new 
emission limits introduced 
through federal, state, or local 
regulations. 

+ (construction emissions) 
+ (increase GHG emissions if 

existing equipment is 
replaced with low NOx 
equipment) 

= (equivalent GHG emissions 
if existing equipment are 
retrofitted with low NOx 
technologies) 

- (reduce GHG emissions if 
existing equipment are 
replaced with zero emission 
technologies) 

MCS-02 Wildfire Prevention 
Mechanical thinning and 
chipping and grinding 
activities during fuel 
reduction and removal efforts. 

+ (increase GHG f gasoline- or 
diesel-fueled chipping and 
grinding equipment is used 
and from decomposition of 
wood and greenwaste) 

= (no GHG emissions if zero 
emission chipping and 
grinding equipment is used) 

- (reduce GHG emissions 
from preventing or reducing 
potential for intense 
wildfires)  
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TABLE 4.2-14 (continued) 
Proposed Control Measures in the Revised Draft 2022 AQMP 

 with Potential Greenhouse Gas Emission Impacts 
Control 
Measure 
Number 

Control Measure Title  Control Methodology Potential GHG Impact(1) 

EGM-01 

Emission Reductions 
from New Development 
and Redevelopment 
(Potential Indirect 
Source Rule and ports 
affected). 

Replacing or upgrading off-
road construction equipment 
as part of 
development/redevelopment 
efforts may result in the use 
of zero emission technologies 
in construction, the 
installation of charging and 
alternative fueling 
infrastructure, the use of 
alternative fuels; and the use 
construction equipment with 
low-emitting engines fitted 
with DPFs. 

+ (construction emissions; 
increase electricity usage) 

+ (increase GHG emissions if 
existing equipment is 
replaced with low NOx 
equipment) 

= (equivalent GHG emissions 
if existing equipment are 
retrofitted with low NOx 
technologies) 

- (reduce GHG emissions if 
existing equipment are 
replaced with zero emission 
technologies) 

EGM-03 
Emission Reductions 
from Clean Construction 
Policy  

Incentivizing the use of zero 
emission and low NOx 
equipment by adopting a 
voluntary measure for 
municipalities and public 
agencies to reduce emissions 
generated by construction 
activities may include use of 
zero emission and low NOx 
construction equipment, dust 
control, alternative fuels, 
DPFs, low-emitting engines, 
and low VOC materials. 

+ (construction emissions; 
increase electricity usage) 

- (reduce GHG emissions; 
conversion to alternative 
fuels; reduction in 
conventional fuel 
combustion emissions) 

MOB-01 
Emission Reductions at 
Commercial Marine 
Ports 

Infrastructure development 
required to achieve emission 
reductions at commercial 
marine ports from on-road 
heavy-duty vehicles, ocean-
going vessels, cargo handling 
equipment, locomotives, and 
harbor craft. 

+ (construction emissions; 
increase electricity usage)  

- (reduce GHG emissions; 
conversion to alternative 
fuels; reduction in 
conventional fuel 
combustion emissions) 

MOB-2A 
Emission Reductions at 
New Rail Yards and 
Intermodal Facilities 

Infrastructure development 
required to achieve emission 
reductions at new rail yards 
and intermodal facilities from 
on-road heavy-duty vehicles, 
off-road equipment, and 
locomotives. 

+ (construction emissions; 
increase electricity usage)  

- (reduce GHG emissions; 
conversion to alternative 
fuels; reduction in 
conventional fuel 
combustion emissions) 
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TABLE 4.2-14 (continued) 
Proposed Control Measures in the Revised Draft 2022 AQMP 

 with Potential Greenhouse Gas Emission Impacts  
Control 
Measure 
Number 

Control Measure Title  Control Methodology Potential GHG Impact(1) 

MOB-2B 
Emission Reductions at 
Existing Rail Yards and 
Intermodal Facilities 

Infrastructure development 
required to achieve emission 
reductions at existing rail 
yards and intermodal 
facilities from on-road heavy-
duty vehicles, off-road 
equipment, and locomotives. 

+ (construction emissions; 
increase electricity usage)  

- (reduce GHG emissions; 
conversion to alternative 
fuels; reduction in 
conventional fuel 
combustion emissions) 

MOB-04 Emission Reductions at 
Commercial Airports  

Deploying additional cleaner 
technologies, such as 
increasing efficiencies, 
implementing air quality 
improvement options or by 
deploying zero emission and 
low NOx technologies, 
alternative fuels, DPFs, and 
low-emitting engines for 
additional equipment beyond 
the commitments made in the 
existing Memoranda of 
Understanding with the 
commercial airports. 

+ (construction emissions; 
increase electricity usage)  

- (reduce GHG emissions; 
conversion to alternative 
fuels; reduction in 
conventional fuel 
combustion emissions) 

MOB-05 
Accelerated Retirement 
of Older Light-Duty and 
Medium-duty Vehicles  

Accelerating the retirement of 
up to 2,000 light- and 
medium-duty vehicles per 
year through the Replace 
Your Ride Program and 
accelerating the penetration 
of zero and near–zero 
emission vehicles. 

+ (construction emissions; 
increase electricity usage)  

- (reduce GHG emissions; 
conversion to alternative 
fuels; reduction in 
conventional fuel 
combustion emissions) 

MOB-06 
Accelerated Retirement 
of Older On-Road 
Heavy-duty Vehicles 

Retiring older, heavy-duty 
vehicles and replacing them 
with low NOx vehicles fueled 
with CNG or other alternative 
fuels (e.g., battery electric 
and hydrogen fuel cells). 

+ (construction emissions; 
increase electricity usage)  

- (reduce GHG emissions; 
conversion to alternative 
fuels; reduction in 
conventional fuel 
combustion emissions) 

MOB-07 
On-Road Mobile Source 
Emission Reduction 
Credit Generating 
Program 

Incentivizing the early 
deployment of zero emission 
and low NOx emission 
heavy-duty trucks through the 
generation of mobile source 
emission credits. 

+ (construction emissions; 
increase electricity usage)  

- (reduce GHG emissions; 
conversion to alternative 
fuels; reduction in 
conventional fuel 
combustion emissions) 
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TABLE 4.2-14 (concluded) 
Proposed Control Measures in the Revised Draft 2022 AQMP 

 with Potential Greenhouse Gas Emission Impacts 
Control 
Measure 
Number 

Control Measure Title  Control Methodology Potential GHG Impact(1) 

MOB-08 
Small Off-Road Engine 
Equipment Exchange 
Program 

Promoting the accelerated 
turn-over of in-use small off-
road engines and other 
engines, such as gasoline- and 
diesel-powered commercial 
lawn and garden equipment 
through expanded voluntary 
exchange programs will 
contribute to the retirement of 
older off-road engines. 

+ (increased electricity usage 
from scrapping equipment) 

- (reduce GHG emissions; 
conversion to alternative 
fuels; reduction in 
conventional fuel 
combustion emissions) 

MOB-09 
Further Emission 
Reductions from 
Passenger Locomotives 

Promoting earlier and cleaner 
replacement or upgrade of 
existing passenger 
locomotives capable of 
achieving Tier 4 emission 
standards and supporting the 
development of zero emission 
or low NOx technologies 
(e.g., battery electric and 
hydrogen fuel cells). 

+ (construction emissions; 
increase electricity usage)  

- (reduce GHG emissions; 
conversion to alternative 
fuels; reduction in 
conventional fuel 
combustion emissions) 

MOB-10 
Off-Road Mobile Source 
Emission Reduction 
Credit Generation 
Program 

Accelerating the deployment 
of zero (e.g. battery-electric 
or fuel cell powered 
equipment) and low NOx 
emission off-road mobile 
equipment (e.g., 90 percent 
cleaner than Tier 5) that do 
not receive public funding. 

+ (construction emissions; 
increase electricity usage)  

- (reduce GHG emissions; 
conversion to alternative 
fuels; reduction in 
conventional fuel 
combustion emissions) 

(1) + Control measure is expected to result in an increase in GHG emissions 
 - Control measure is expected to result in a decrease in GHG emissions 
 = Control measure is expected to result in equivalent GHG emissions 
 

Of the total fuel consumed in Los Angeles, Orange, Riverside and San Bernardino counties, 
transportation sources account for over 50 percent of fuel use and these sources are also the main 
contributors to NOx emissions. Within the transportation sector, diesel-powered sources emit the 
majority of NOx. With regards to mobile source control measures, accelerating the replacement 
of conventional vehicles with electric vehicles or alternative fueled vehicles into fleets regulated 
by the South Coast AQMD may produce emissions from increased electricity generation 
meanwhile the zero emission vehicles will not emit anything and the alternative fueled vehicles 
will emit fewer criteria pollutants, fewer toxics and fewer GHGs. As such, the net effect of 
replacing gasoline and diesel mobile sources is expected to have greater overall GHG emission 
reduction benefits because the GHG emissions produced from generating the electricity needed 
to power one electric vehicle are fewer than the GHG emissions from one gasoline or diesel 
vehicle. 
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Implementing the 2022 AQMP control measures is ultimately expected to reduce GHG 
emissions consistent with the AB32 scoping plan. As explained in Subchapter 4.3 – Energy, 
compared to the 2018 baseline for electricity demand, implementation of the 2022 AQMP 
control measures is expected to increase electricity use by 13,429 GWh168, approximately an 11 
percent increase, by 2037 which will produce approximately 2.76 million metric tons (MMT) of 
GHG emissions169. However, a reduction in the use of petroleum-based fuels will reduce criteria 
pollutants, toxics and GHG emissions which will concurrently offset the projected increases in 
criteria pollutants, toxics and GHG emissions from the use of more electricity. Control measures 
for which the reduction in petroleum-based fuels can be quantified are shown in Table 4.2-15.  

TABLE 4.2-15 
Consumption of Gasoline and Diesel Fuel in South Coast Air Basin  

Gasoline and Diesel Fuel Percentage under 
Existing Use Year Billion Gallons per 

year 
Thousand Gallons 

per Day 
2018 6.5 17,790 -- 
2030 5.0 13,683 -23.1 
2037 4.7 12,857 -27.7 

Source: 2022 AQMP, Appendix III, Attachment D. 

As shown in Table 4.2-15, implementing 2022 AQMP mobile source control measures has the 
potential to reduce total annual petroleum-based fuel use by approximately 1.5 billion gallons in 
milestone year 2030 and by approximately 1.8 billion gallons in milestone year 2037. 

Using a CO2 emission factor of 8.10 kilograms per gallon (kg/gal) for gasoline and a CO2 
emission factor of 10.19 kg/gal for diesel, GHG emission reductions can be calculated for both 
gasoline and diesel in each milestone year. As shown in Table 4.2-16, the net effect of 
implementing the 2022 AQMP control measures while concurrently reducing petroleum-based 
fuel use in mobile sources is expected to result in an overall reduction of GHG emissions by 
2037. 

TABLE 4.2-16 
Estimated GHG Emissions Impacts from 2022 AQMP Control Measures 

Description 2037 CO2eq Emissions (MMT) 
Increased Electricity Use 2.18 
Change in Gasoline Use -2.23 
Change in Diesel Use -15.57 
Net Change in Emissions -15.62 

 
Most of the 2022 AQMP control measures presented in Table 4.2-1 have the potential to increase 
energy demand as they would use electricity to power zero emission technologies or add-on air 
pollution control devices. Converting gasoline- and diesel-fired sources to electrified equipment 
reliant on electricity that is primarily generated by natural gas and renewable sources is expected 
to result in an overall decrease of GHG emissions. Add-on air pollution control devices are 

 
168 Based on quantifiable increases in electricity from Tables 4.3-2 and 4.3-3. (12,960+469)/118,200 = 11.3% increase. 
169 2020 eGRID data of 453 lb/MWh for SCE, U.S. EPA, 2022, https://epa.gov/egrid/download-data.  
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designed and sized for the specific source and emissions type that is being controlled, so the 
additional increase in electricity demand will be expected to vary from source to source. The 
electricity that will be needed to power zero emission equipment is expected to be provided by 
public utility companies. Most existing power generating facilities are subject to AB32 and will 
be required to reduce their GHG emissions. Moreover, any future power generating stations that 
may be built in response to meeting the future electricity demand would be subject to stringent 
emission control requirements, including those for GHG emissions. Therefore, after taking into 
consideration the short-term increases in GHG emissions which will be offset by substantial 
reductions of GHG emissions from the decreased use of gasoline and diesel fuels combined 
with the overarching goal of transitioning to electricity sourced with 100 percent 
renewables by 2045 as required by SB 100, the additional electricity that may be needed to 
implement the 2022 AQMP control measures is expected to generate less than significant 
GHG emission impacts in the long-term. 

The 2022 AQMP control measures also have the potential to increase the use of alternative fuels. 
Alternative fuels generally generate fewer or equivalent GHG emissions compared to gasoline 
and diesel when combusted. When comparing the overall benefit between various types of 
alternative fuels, the production methods used to generate the fuels must be considered 
(sometimes referred to as well-to-wheel energy and emission impacts). A comparison of various 
production methods shows that using hydrogen as a fuel reduces more GHG emissions when 
compared to reformulated gasoline, except when the hydrogen is produced by electrolysis using 
grid-supplied electricity, in which case the comparison is dependent on the renewable to non-
renewable mix of the electricity generation.170  

A study released in June 2022 compared cradle-to-grave GHG emissions for mid-size sedan and 
small SUV vehicles171 which factored in the emissions associated with vehicle production, the 
well-to-wheel fuel production, and fuel combustion for current and future fuels available but not 
widely in use today. The results were presented as averages by fuel type use for biodiesel, 
electricity, E85 (ethanol), CNG, hydrogen, and battery electric as compared to gasoline. The 
study concluded that fewer or equivalent GHG emissions would occur with these alternative 
fuels when compared to gasoline.172 The use of fossil fuel-based diesel and CNG was shown to 
have a slightly smaller carbon footprint compared to gasoline (seven percent and five percent, 
respectively). However, the use of renewable diesel and CNG (generated from renewable natural 
gas) reduced the carbon footprint by 66 percent and 79 percent, respectively, when compared to 
diesel. Hydrogen-powered well-to-wheel emissions have, on average, a 41 percent reduction 
over gasoline powered vehicles when hydrogen is produced using steam methane reforming of 
natural gas. Future projections for hydrogen-powered FCEV using solar- and wind-generated 
hydrogen would have, on average, an 85 percent reduction when compared to a gasoline 
powered vehicle. Battery electric vehicles using electricity generated by natural gas have a 49 
percent reduction in GHG emissions compared to gasoline vehicles, and, when electricity is 

 
170 Alternative Fuels Data Center, 2022. Fuel Cell Electric Vehicle Emissions, 

https://afdc.energy.gov/vehicles/emissions_hydrogen.html, accessed August 17, 2022. 
171 J. Kelly, et al, 2022. Cradle-to-Grave Lifecycle Analysis of U.S. Light-Duty Vehicle-Fuel Pathways: A Greenhouse Gas 

Emissions and Economic Assessment of Current (2020) and Future (2030-2035) Technologies, June 1, 2022, 
https://greet.es.anl.gov/publication-c2g_lca_us_ldv, accessed August 18, 2022. 

172 J. Kelly, et al, 2022. Cradle-to-Grave Lifecycle Analysis of U.S. Light-Duty Vehicle-Fuel Pathways: A Greenhouse Gas 
Emissions and Economic Assessment of Current (2020) and Future (2030-2035) Technologies, June 1, 2022, Mid-size sedan 
current technology data from Figure 18 and Table 44; Small SUV current technology data from Figure 19 and Table 45, pp. 
90-93, https://greet.es.anl.gov/publication-c2g_lca_us_ldv, accessed August 18, 2022.. 

https://afdc.energy.gov/vehicles/emissions_hydrogen.html
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produced by solar and wind, an 89 percent reduction in GHG emissions is expected.14 Thus, 
while alternative fuel and hydrogen production facilities may increase GHG emissions, the 
overall GHG reductions associated with the use of the transportation fuels produced are 
expected to be greater than the GHG emissions from producing the fuels. 

The 2022 AQMP provides incentives to accelerate the replacement of high-emitting mobile 
sources with zero emission and low NOx technologies; the priority for incentives will be zero 
emission vehicles to provide the largest amount of emission reductions for criteria pollutants, 
toxics and GHGs. Zero emission vehicles are currently available in the form of electric vehicles, 
and are expected to be the primary choice for compliance as they are already popular, 
commercially available, and do not require significant progress in the development of new 
technologies, as would be the case with other alternative fuels (e.g., hydrogen fuel cells).  

However, vehicles powered by alternative fuels vehicles, such as LPG, are not as commonly 
available and in use today. Further, most, if not all, LPG-fueled vehicles are dual-fueled in that 
they operate on both LPG and gasoline, so the GHG emissions reductions may not be as great as 
they would be if 100 percent of LPG or another alternative fuel were used instead of gasoline. 
Therefore, incentives for these types of vehicles are not expected. Cleaner off-road equipment is 
likely to transition to a higher tier emission standard or a commercially available battery-electric 
or fuel cell operated one, and the use of fossil fuel, LPG, or CNG is not expected to be 
incentivized as part of the 2022 AQMP.  

Similarly, the availability and popularity of hydrogen vehicles in California is slowly growing 
but is limited due to short supplies of available hydrogen for fuel and few hydrogen fueling 
stations. In 2021, approximately 9,647 on-road hydrogen-fueled vehicles are operating in 
California which reflects an increase from the 331 hydrogen-fueled vehicles previously reported 
in the 2016 AQMP Final Program EIR.173 Based upon these factors, the use of hydrogen as an 
alternative fuel is expected to play a lesser part than battery electric technology in 
implementation of the 2022 AQMP incentives.  

Moreover, because electric vehicles are commercially available and in wide use today, 
substantial infrastructure, such as charging stations along major highways, has already been 
developed. Infrastructure for other alternative fuels (e.g., hydrogen, CNG, LPG, etc.) is not as 
readily available as electricity. As shown in Table 3.3-4, 89 percent of available alternative fuel 
stations are electric, followed by CNG at four percent, E85 at three percent, LPG at three 
percent, and hydrogen at 0.6 percent.  

Based upon these considerations, electricity is expected to be the predominant energy 
source for operating most zero emission vehicles. GHG emissions associated with 
producing electricity (by natural gas turbines or renewable energy sources at utilities) for 
zero emission vehicles are expected to be lower than GHG emissions from vehicles powered 
by petroleum-based fuels. Therefore, no increase in GHG emissions is expected from the 
increased production and use of alternative fuels, and GHG emission impacts are expected 
to be less than significant. 

 
173 Baronas, Jean, Belinda Chen, et al. 2021. Joint Agency Staff Report on Assembly Bill 8: 2021 Annual Assessment of Time 

and Cost Needed to Attain 100 Hydrogen Refueling Stations in California. California Energy Commission and California Air 
Resources Board. Publication Number: CEC-600-2021-040, https://www.energy.ca.gov/sites/default/files/2021-12/CEC-600-
2021-040.pdf, accessed August 17, 2022. 

https://www.energy.ca.gov/sites/default/files/2021-12/CEC-600-2021-040.pdf
https://www.energy.ca.gov/sites/default/files/2021-12/CEC-600-2021-040.pdf
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Control Measures L-CMB-02, L-CMB-03, L-CMB-04, L-CMB-05, L-CMB-06, L-CMB-08, L-
CMB-10, FLX-02, MCS-01 and EGM01, may involve reducing NOx emissions from various 
industrial combustion sources and the net change in operation GHG emissions will vary 
depending on the course of action pursued. For example, if the existing combustion equipment is 
replaced with new, lower emitting combustion equipment, a net GHG increase may occur even if 
NOx emissions are reduced due to variabilities in the new equipment, how it functions and the 
chemistry of the exhaust gases. However, if the existing equipment is retrofitted with low NOx 
technology (e.g., low NOx or ultra-low NOx burners and/or SCR), the GHG emissions are 
expected to remain about the same because there will be no change in the overall combustion 
profile of the existing equipment. Finally, if the existing combustion equipment is replaced with 
zero emission technology, then GHG emissions would be reduced. Since the South Coast 
AQMD air quality significance threshold for GHG emissions is 10,000 MT/year, which 
could be exceeded by replacing one piece of existing combustion equipment with new lower 
NOx emitting combustion equipment, the increase in operational GHG emissions from 
implementing these control measures is potentially significant.  

Control Measure CTS-01 would revise the VOC content for select product categories, 
incentivize the use of super-compliant VOC materials and remove the VOC exemption status for 
parachlorobenzotriflouride (PCBTF) and tert-butyl acetate (tBAc) to address toxicity concerns. 
During the review of proposed amendments to South Coast AQMD Rule 1168, it was noted that 
Opteon 1100 could be used as an alternative to PCBTF and tBAc. Opteon 1100 was included on 
U.S. EPA’s list of compounds excluded from the regulatory definition of VOC in November 
2018 based on its negligible contribution to ground ozone formation. 

Opteon 1100 is currently being evaluated for potential health impacts by OEHHA. Opteon 1100 
will be considered a VOC exempt compound under South Coast AQMD Rule 1168 only for 
High-Pressure Two-Component Foam Sealants and Low-Pressure Two-Component Foam 
Sealants when used in an industrial or professional setting by workers trained with procedures 
and guidelines to reduce potential risk of exposure, if OEHHA’s assessment determines that 
Opteon 1100 is not a carcinogen and would not have adverse health effects worse than the 
compound it is replacing.   

Opteon 1100, contains a foam blowing agent which is a GHG compound, and could potentially 
replace currently used HFOs (e.g., HFO-1234ze and HFO-1233zd) in certain low-VOC products. 
Since Opteon 1100, HFO-1234ze, and HFO-1233zd are products which all have similar, low 
global warming potentials (GWP), the potential reformulation with a different foam blowing 
agent, such as what is used in Opteon 1100, would not be expected to substantially change the 
overall GHG emissions associated with the use of these products. Therefore, no significant GHG 
impacts are expected. 

Conclusion – Greenhouse Gas Impacts: Many control measures are expected to have GHG 
emissions associated with construction over the short-term; however, construction GHG 
emissions are amortized over 30 years and are much less than the overall potential 
operational emissions reductions of GHGs over the long-term. Intermixed with the short-
term GHG impacts and long-term GHG emission reductions are the potentially significant 
GHG increases that may occur if existing combustion equipment is replaced with new 
lower NOx emitting combustion equipment. Further, GHG emissions from the generation 
and use of additional electricity and alternative fuels, are not expected to be significant 
because there will be concurrent decreases in the use of diesel- and gasoline-fueled 
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equipment over time as more electric and alternative fuel vehicles are deployed. Finally, 
electricity generation is required to transition to 100 percent renewables by 2045 as 
required by SB 100. Thus, implementation of the 2022 AQMP is expected to result in 
potentially significant GHG operational emissions over the short-term and less than 
significant GHG emission impacts over the long-term. 

Project-Specific Mitigation: Since less than significant greenhouse gas impacts overall were 
identified, no mitigation measures are necessary or required. 

Remaining Greenhouse Gas Impacts: Since no mitigation measures are required, greenhouse 
gas impacts remain less than significant. 

4.2.6 SUMMARY OF AIR QUALITY AND GHG EMISSIONS IMPACTS 

• Implementation of some of the control measures in the 2022 AQMP may require 
construction activities involving: 1) the demolition or removal of components from 
existing buildings, or structures, such as equipment, mechanical systems, cooking 
devices, clothes dryers, water and/or space heating systems, and pool heaters; 2) the 
installation of new energy efficient equipment, mechanical systems, cooking devices, 
clothes dryers, water and/or space heating systems; and pool heaters; 3) the construction 
of additional infrastructure to produce more alternative fuels to support alternative-fueled 
vehicles (e.g., electric, hydrogen, natural gas); 4) the construction of additional 
infrastructure to produce more electricity to support electric vehicles and the 
electrification of new sources (e.g., additional on-road vehicles and marine vessels, 
“wayside” electric power such as catenary lines); 5) the construction of air pollution 
control equipment at stationary sources (e.g., SCRs), the retrofit of existing equipment 
with low NOx technology (e.g., low or ultra-low NOx burners) or the use of cleaner 
stationary sources (e.g., Tier 4 engines and newer boilers); and 6) construction for the 
replacement of higher emitting combustion equipment with low NOx equipment. 

• Peak daily construction impacts for sample construction projects were compared to the 
South Coast AQMD air quality significance thresholds for construction and were 
concluded to be potentially significant for criteria pollutants. Project-specific mitigation 
measures were identified and will be required where applicable and if feasible; however, 
construction air quality impacts will likely remain significant even after mitigation is 
applied. 

• The majority of the activities associated with implementing the 2022 AQMP control 
measures are projected to have operational air quality impacts that are less than 
significant and would result in an overall emission reduction of criteria pollutants. Three 
activities associated with implementing the proposed control measures have potentially 
significant operational air quality impacts (i.e., additional production and use of 
electricity generation from natural gas combustion (prior to the full conversion to 
renewable sources), additional production and use of alternative fuels, and reformulation 
of coatings, adhesives, sealants and lubricants). The scale of air quality impacts from 
these three activities is dependent upon the type, size and overall design of any future 
projects implemented in response to the proposed control measures, the details of which 
are unknown at this time and cannot be forecasted. For this reason, the quantities of the 
potential air quality impacts cannot be estimated at this time. Nonetheless, when the 
effects of all of the proposed control measures are considered together, a net NOx 
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emission reduction of 124 tons per day is expected, which is an order of magnitude 
greater than any of the potentially significant air quality impacts from implementing 
some of the individual control measures. Overall, the 2022 AQMP is expected to result in 
an air quality benefit. Thus, operational activities resulting from implementation of all of 
the proposed control measures in the 2022 AQMP are expected to be generate less than 
significant air quality operational impacts for criteria pollutants. 

• Implementation of some control measures will cause an increase in TAC emissions (e.g., 
ammonia slip from the use of ammonia in SCR technology) while implementation of 
other control measures, which either specifically aim to reduce TAC emissions (e.g., 
CTS-01 which prohibits the use of pCBtF and tBAC). In addition, decreases in criteria 
pollutant emissions will also result in decreases of TAC emissions associated with 
combustion of transportation fuels and natural gas including diesel particulate, benzene, 
formaldehyde and other TACs. When considered together, implementation of all control 
measures which comprise the 2022 AQMP is expected to cause an overall reduction in 
TAC emissions. 

• Implementation of some control measures will cause an increase in ammonia emissions 
(e.g., for use in SCRs) and have ammonia slip emissions. However, the ammonia slip 
emissions were concluded to have no significant odor impacts. 

• Implementation of control measures in the 2022 AQMP is expected to result in 
substantial GHG emission reductions from replacing diesel- and gasoline-fueled 
equipment with electric-powered and alternative fueled equipment which, over the long-
term will offset potentially significant short-term increases in GHG emissions from 
construction projects, additional production and use of electricity generation from natural 
gas combustion (prior to the full conversion to renewable sources), additional production 
and use of alternative fuels, and replacements of existing combustion equipment with 
new lower emitting combustion equipment, resulting in an overall reduction of GHG 
emissions. 

 
4.2.7 CUMULATIVE AIR QUALITY AND GHG EMISSIONS IMPACTS AND 

MITIGATION MEASURES 

Pursuant to CEQA Guidelines Section 15130(a), the Program EIR shall discuss cumulative 
impacts of a project when the project’s incremental effect is cumulatively considerable. Identical 
standards for project and cumulative impacts analysis is appropriate because the South Coast 
AQMD air quality significance thresholds for criteria pollutants were set by evaluating the effect 
an individual project may have on the ability of the South Coast Air Basin to attain the NAAQS 
established by the U.S. EPA, and are therefore, cumulative in nature. Specifically, the South 
Coast AQMD Governing Board adopted 1993 CEQA Air Quality Handbook, which identified 
that the thresholds for criteria pollutants are based on the emissions levels in the Clean Air Act 
for a major source in an area designated as extreme non-attainment for ozone. [1993 CEQA 
Handbook, Chapter 6]. So, for example, a major source of NOx, a precursor for ozone, is defined 
as a source that has a potential to emit at least 10 tons per year of NOx. [Clean Air Act Section 
182(e)]. The South Coast AQMD converted the 10 tons per year in terms of pounds per day, 
which resulted in a significance threshold of 55 pounds per day for operational emissions. The 
1993 CEQA Handbook also explains that this approach is appropriate because the regulatory 
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framework to establish the state and federal ambient air quality standards, and the method to 
achieve attainment of those standards, are intended to be protective of public health. 

The preceding analysis in Subsections 4.2.5.1 and 4.2.5.2 concluded that air quality impacts from 
construction activities and would be significant from implementing the 2022 AQMP because 
exceedances of the South Coast AQMD air quality significance threshold for NOx during 
construction may be exceeded. In addition, while feasible mitigation measures were identified 
that may reduce the significant adverse construction air quality impacts for NOx emissions, the 
mitigation measures are not expected to reduce these construction impacts to less than significant 
levels.  

In addition, the analysis concluded that majority of the activities associated with implementing 
the 2022 AQMP control measures are projected to have operational air quality impacts that are 
less than significant and would result in an overall emission reduction of criteria pollutants. 
When the effects of all of the proposed control measures are considered together, a net NOx 
emission reduction of 124 tons per day is expected, which is an order of magnitude greater than 
any of the potentially significant air quality impacts from implementing some of the individual 
control measures which were identified as having potentially significant operational air quality 
impacts (i.e., additional production and use of electricity generation from natural gas combustion 
(prior to the full conversion to renewable sources), additional production and use of alternative 
fuels, and reformulation of coatings, adhesives, sealants and lubricants). Overall, the 2022 
AQMP is expected to result in an air quality benefit. Thus, operational activities resulting from 
implementation of all of the proposed control measures in the 2022 AQMP are expected to be 
generate less than significant air quality operational impacts for criteria pollutants. 

Implementation of control measures in the 2022 AQMP is expected to result in substantial GHG 
emission reductions from replacing diesel- and gasoline-fueled equipment with electric-powered 
and alternative fueled equipment which, over the long-term will offset potential short-term 
increases in GHG emissions from construction projects, additional production and use of 
electricity generation from natural gas combustion (prior to the full conversion to renewable 
sources), additional production and use of alternative fuels, and replacements of existing 
combustion equipment with new lower emitting combustion equipment, resulting in an overall 
reduction of GHG emissions over the long-term. Thus, GHG emissions from all of the proposed 
control measures in the 2022 AQMP considered together are expected to be generate less than 
significant air quality GHG impacts. 

Pursuant to CEQA Guidelines Section 15130(a)(2), when the combined cumulative impact 
associated with the proposed project’s incremental effect is not significant, the Program EIR 
must indicate why the cumulative impact is not significant. In addition to less than significant air 
quality operational impacts and less than significant GHG impacts, the analysis also indicates 
that the proposed project will have less than significant impacts related to health risk and odor 
impacts. Because health risk associated with TAC emissions and odor impacts do not exceed the 
South Coast AQMD air quality significance thresholds for operation, which also serve as the 
cumulative significance thresholds, they are not considered to be cumulatively considerable. 
[CEQA Guidelines Section 15064(h)(1)]. 
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4.2.7.1  Cumulative Air Quality Impacts and Mitigation Measures 

As discussed in Chapter 2 - Project Description, in order to attain the 8-hour ozone standard, the 
majority of NOx emission reductions must come from mobile sources, including ships, aircraft, 
and locomotive engines, that are primarily regulated under federal and international jurisdiction, 
with limited authority for CARB and the South Coast AQMD. Attainment is not possible without 
substantial reductions from these sources. Therefore, CARB has prepared the Proposed 2022 
State Strategy for the State Implementation Plan (Proposed 2022 State Strategy) which describes 
the state’s strategy and commitments to reduce emissions from state-regulated sources needed to 
support attainment of the 70 ppb 8-hour ozone standard. The Proposed 2022 State Strategy 
measures are described in Chapter 2, Subsection 2.7.3.1.  

SCAG, as the Metropolitan Planning Organization (MPO) for the Southern California region, is 
mandated to comply with federal and state transportation and air quality regulations. In 
consultation with federal, state, and local transportation and air quality planning agencies, and 
other stakeholders, SCAG developed the Final 2020–2045 2020 RTP/SCS, also known as the 
Connect SoCal Plan, and the 2021 Federal Transportation Improvement Program (FTIP), with 
Transportation Control Measures (TCMs) to address the 2015 8-hour ozone standards in the 
Basin; these are included in three sections of Appendix IV-C of the 2022 AQMP.  

4.2.7.1.1   CARB’s Proposed 2022 State Strategy 

Implementation of the Proposed 2022 State Strategy could require construction and operation of 
new or modified facilities or infrastructure as well as increased lithium mining. The reasonably 
foreseeable compliance responses associated with the Proposed 2022 State Strategy include: 
increased infrastructure for hydrogen refueling and electric recharging stations; increased 
demand for battery manufacturing and associated increases in mining and exports; increased 
recycling or refurbishment of batteries; reduced extraction, refinement, and distribution of oil 
and gas products; increased solid waste to be diverted to landfills from the scrapping of old 
equipment; the construction and operation of new manufacturing facilities to support zero 
emission technologies; and the construction and operation of new power plants, solar fields, 
wind turbines, and other electricity generation facilities to accommodate increased electrical 
demand associated with the deployment of zero emission technologies. These activities are 
expected to result in air quality and GHG impacts during construction. CARB determined that 
short-term construction-related air quality impacts associated with some of the Proposed 2022 
State Strategy measures would be potentially significant. While CARB does not have the 
authority to require implementation of mitigation related to new or modified facilities that would 
be approved by local jurisdictions, recognized mitigation practices were described that would 
avoid and/or minimize impacts to air quality. The impacts due to construction were expected to 
remain potentially significant after mitigation. 

The main purpose of the Proposed 2022 State Strategy is to reduce mobile source emissions of 
criteria pollutants to improve air quality and attain the NAAQS. Implementation of the Proposed 
2022 State Strategy is anticipated to result in statewide emissions reductions of 174 tons per day 
NOx and 38 tons per day reactive organic gases (ROG) when compared to baseline levels of 
2021. Implementation of the Proposed 2022 State Strategy would minimize criteria pollutants to 
meet the NAAQS and CAAQS both regionally and statewide. As discussed in detail in the staff 
report associated with approval of the SIP, emission reductions resulting from the implementation of 
the Proposed 2022 State Strategy are expected to far outweigh any long-term operational-related 
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emissions increases and would result in high net positive overall health benefits over the life of the 
Proposed 2022 State Strategy. CARB determined that long-term operational-related air quality and 
GHG impacts would be beneficial. 

4.2.7.1.2  SCAG Connect SoCal Plan 

SCAG is responsible for assessing on-road mobile source emissions through 2045. The SCAG 
Connect SoCal Plan projected that total emissions from transportation in the Southern California 
region are expected to decline through at least 2031 except for small increases in PM2.5 and 
SOx. SCAG projects that on-road mobile-source PM2.5 would increase in Imperial, Riverside, 
and San Bernardino Counties, and mobile-source PM10 would increase in Imperial, Orange, 
Riverside, and San Bernardino Counties due to increasing traffic as a result of population 
growth. Because mobile source emissions of PM10 and PM2.5 will increase largely as a result of 
increased total VMT, and SOx would increase in the region at least through 2031, the SCAG 
Connect SoCal Plan could contribute to an air quality violation. Further, there is the potential for 
individual projects to exceed local standards during construction and/or operation for several 
pollutants. Therefore, the Final EIR for the SCAG Connect SoCal Plan determined that the 
impact to air quality was significant. SCAG imposed three SCAG-implemented mitigation 
measures and one project-level mitigation measure with suggestions for lead agencies to 
incorporate emission reduction mitigation measures into project-specific environmental analyses. 
The air quality impacts of the Connect SoCal plan were considered to remain significant after 
mitigation.  

4.2.7.2  Cumulative GHG Emissions Impacts and Mitigation Measures 

As discussed in Subsection 4.2.5.5, most of the 2022 AQMP control measures presented in Table 
4.2-1 have the potential to increase GHG emissions from construction activities. Potential 
operational GHG emission increases are projected from energy demand increases to support zero 
emission technologies or add-on air pollution control devices. Converting gasoline- and diesel-
fired sources to electrified equipment reliant on electricity that is primarily generated by natural 
gas and renewable sources is expected to result in an overall decrease in GHG emissions. Add-on 
air pollution control devices are designed and sized for the specific source and emissions type 
that is being controlled, so the additional increase in electricity demand will be expected to vary 
from source to source. The electricity needed to power zero emission equipment is expected to 
be provided by public utility companies. Most existing power generating facilities are subject to 
AB32 and will be required to reduce their GHG emissions. Moreover, any future power 
generating stations that may be built in response to meeting the future electricity demand would 
be subject to stringent emission control requirements, including those for GHG emissions. 
Therefore, after taking into consideration the short-term increases in GHG emissions which will 
be offset by substantial reductions of GHG emissions from the decreased use of gasoline and 
diesel fuels combined with the overarching goal of transitioning to electricity sourced with 100 
percent renewables by 2045 as required by SB 100, the additional electricity that may be needed 
to implement the 2022 AQMP control measures has been determined to generate less than 
significant GHG emission impacts. 

4.2.7.2.1 CARB’s Proposed 2022 State Strategy 

The CARB Proposed 2022 State Strategy concluded that the comparatively small level of GHG 
emissions from construction and operation of facilities associated with the compliance responses 
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would be offset by the reductions in GHG emissions from implementation of the Proposed 2022 
State Strategy. Thus, implementation of the Proposed 2022 State Strategy was concluded to 
result in an overall reduction of GHG emissions. 

4.2.7.2.2 SCAG Connect SoCal Plan 

The Final EIR for the SCAG Connect SoCal Plan determined that while GHG emissions are 
anticipated to decrease compared to existing conditions and compared to No Project conditions, 
the GHG emission reductions will not meet the state-mandated emission reduction targets. 
Therefore, the Final EIR for the SCAG Connect SoCal Plan concluded that the potential GHG 
impacts will be significant and unavoidable. SCAG imposed four SCAG-implemented mitigation 
measures and one project-level mitigation measure with suggestions for lead agencies to 
incorporate GHG emission reduction mitigation measures into project-specific environmental 
analyses. The impacts of the SCAG Connect SoCal plan were considered to remain significant 
after mitigation.  

4.2.7.3  Summary of Cumulative Air Quality and GHG Emissions Impacts 

The 2022 AQMP control measures would result in significant adverse air quality impacts during 
construction and, when combined with past, present, and reasonably foreseeable activities, in 
particular with transportation projects projected in the Connect SoCal Plan and the Proposed 
2022 State SIP Strategy, would contribute to cumulatively considerable impacts to air quality 
related to criteria pollutant emissions during construction, a significant, unavoidable cumulative 
impact.  

Emission increases would be expected from implementation of the 2022 AQMP as described in 
Section 4.2.5; however, the overall emission reductions associated with implementation of the 
2022 AQMP, as well as the SIP measures developed by CARB and the Regional Transportation 
Strategy and Transportation Control Measures developed by SCAG, are expected to result in a 
substantial reduction in criteria pollutant emissions. These measures are expected to result in a 
reduction of 124 tons per day of NOx, or about a 67 percent reduction over 2018 levels and 
about an 83 percent decrease below current levels in the South Coast Air Basin (see 2022 
AQMP, Chapter 4). Therefore, the overall emission reductions are expected to outweigh any 
emission increases and provide an overall benefit. Therefore, the cumulative air quality impacts 
are less than significant. 

Implementation of the proposed control measures in the 2022 AQMP is expected to result in 
substantial GHG emission reductions from replacing diesel- and gasoline-fueled equipment with 
electric-powered and alternative-fueled equipment which will offset potential increases in GHG 
emissions from construction projects and additional electricity use and generation, resulting in a 
net benefit overall anticipated. The Proposed 2022 State Strategy also considered GHG 
emissions reductions to be beneficial. However, the GHG emissions reductions in the SCAG 
Connect SoCal Plan were considered significant because they did not reach the mandated target. 
The 2022 AQMP is not cumulatively considerable to the significant impact and in fact is 
expected to improve the goal towards the mandated GHG reduction target. Therefore, the 
cumulative GHG impact is considered beneficial and less than significant. 
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4.2.7.4  Cumulative Mitigation Measures 

Mitigation measures for the construction impacts associated with implementing the 2022 AQMP 
are presented in Subsection 4.2.5.1. Additionally, mitigation measures were identified in the 
environmental assessments for the Connect SoCal Plan and the Proposed 2022 State Strategy 
that are similar to those in Subsection 4.2.5.1. No additional mitigation measures to reduce the 
significant cumulative impacts to air quality related to construction activities have been 
identified.  

Operational air quality impacts for criteria pollutants, TACs, and GHG emissions were 
considered beneficial both for the project and cumulatively. Therefore, mitigation measures are 
not required. 

4.2.7.5 Remaining Cumulative Air Quality and GHG Emissions Impacts After 
Mitigation 

Cumulative impacts to air quality for past, present, and reasonably foreseeable future projects 
would remain significant and unavoidable for construction. Cumulative air quality impacts for 
past, present, and reasonably foreseeable future projects may show quantitively that the 
emissions benefit of implementing the 2022 AQMP is greater than the expected emissions 
increases. Therefore, the cumulative operational air quality and GHG impacts are expected to be 
less than significant. 
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4.3 ENERGY  

This subchapter examines impacts on the supply and demand of energy sources from 
implementing the proposed control measures in the 2022 AQMP. The NOP/IS for the 2022 
AQMP (see Appendix A of this Program EIR) evaluated all of the proposed control measures 
and determined that a majority would involve the following activities which collectively could 
cause potentially significant energy impacts. Specifically, the following activities may contribute 
to potentially significant energy impacts: 1) the use of electricity and fossil fuels associated with 
construction activities; 2) the demand for electricity due to the use of more zero emission 
technologies including vehicles, airport ground equipment, and marine vessels; 3) the use of 
natural gas demand to generate additional electricity and hydrogen; and 4) the use of alternative 
fuels in lieu of gasoline or diesel. Project-specific and cumulative energy impacts associated with 
these projected increased uses of energy are evaluated in this subchapter of the Program EIR. No 
comments were received on the analysis presented in the NOP/IS that identified other potential 
energy impact areas that would require additional analysis in this Program EIR. 
 
4.3.1 2022 AQMP CONTROL MEASURES WITH POTENTIAL ENERGY IMPACTS 
 
The 2022 AQMP is designed to reduce emissions from existing emission sources and promote 
the use of the cleanest technology available. The proposed control measures focus on 
maximizing the implementation of existing zero emission and low NOx technologies, 
recognizing that new zero emission and ultra-low NOx technologies may still need to be 
invented or made commercially available to achieve the necessary reductions required to attain 
the 70 ppb ozone standard. The 2022 AQMP would accelerate the replacement of high-emitting 
mobile sources with low NOx and zero emission mobile sources; encourage the use of lower-
emitting alternative fuels; affect stationary sources at existing commercial/industrial facilities 
and residential developments; develop incentives to remove/replace higher emitting equipment; 
establish greater control of industrial stationary sources; control indirect sources of emissions; 
improve energy efficiency; improve emission leak detection and maintenance procedures; and 
establish educational and outreach programs. 
 
Table 4.3-1 contains a summary of the 2022 AQMP control measures which could generate 
potential energy impacts. 
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TABLE 4.3-1  
Proposed Control Measures in Revised Draft 2022 AQMP with Potential Energy Impacts 

Control 
Measure 
Number  

Control Measure 
Title  Control Methodology Potential Energy Impact 

R-CMB-01 

Emission Reduction 
from Replacement with 
Zero Emission or Low 
NOx Appliances – 
Residential Water 
Heating 

Installation of zero emission 
water heaters and low NOx 
technologies (when zero 
emission is infeasible) in new 
and existing residences.  

Potential energy impacts due to 
potential increased demand for 
electricity which may be 
produced from natural gas.  

R-CMB-02 

Emission Reduction 
from Replacement with 
Zero Emission or Low 
NOx Appliances – 
Residential Space 
Heating 

Installation of zero emission 
space heaters and low NOx 
technologies (when zero 
emission is infeasible) in new 
and existing residences. 

Potential energy impacts due to 
potential increased demand for 
electricity which may be 
produced from natural gas.  

R-CMB-03 
Emission Reductions 
from Residential 
Cooking Devices 

Installation of electric 
cooking devices, induction 
cooktops, or low-NOx 
burners in new and existing 
residences. 

Potential energy impacts due to 
potential increased demand for 
electricity which may be 
produced from natural gas.  

R-CMB-04 

Emission Reductions 
from Replacement with 
Zero Emission or Low 
NOx Appliances – 
Residential Other 
Combustion Sources 

Installation of zero emission 
or low NOx technologies in 
new and existing residences 
to replace equipment such as 
pool heaters, dryers, grills, 
etc.  

Potential energy impacts due to 
potential increased demand for 
electricity which may be 
produced from natural gas.  

C-CMB-01 

Emission Reductions 
from Replacement with 
Zero or Near-Zero or 
Low NOx Appliances – 
Commercial Water 
Heating 

Installation of zero emission 
water heaters and low NOx 
technologies (when zero 
emission is infeasible) in 
commercial buildings. 

Potential energy impacts due to 
potential increased demand for 
electricity which may be 
produced from natural gas.  

C-CMB-02 

Emission Reductions 
from Replacement with 
Zero Emission or Low 
NOx Appliances – 
Commercial Space 
Heating 

Installation of zero emission 
space heaters and low NOx 
technologies (when zero 
emission is infeasible) in 
commercial buildings. 

Potential energy impacts due to 
potential increased demand for 
electricity which may be 
produced from natural gas.  

C-CMB-03 
Emission Reductions 
from Commercial 
Cooking Devices 

Replacing gas burners with 
zero emission and low NOx 
technologies (e.g., electric 
cooking devices, induction 
cooktops, or low-NOx gas 
burner technologies). 

Potential energy impacts due to 
potential increased demand for 
electricity which may be 
produced from natural gas.  
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TABLE 4.3-1 (continued) 
Proposed Control Measures in Revised Draft 2022 AQMP with Potential Energy Impacts 

Control 
Measure 
Number 

Control Measure 
Title 

Control Methodology Potential Energy Impact 

C-CMB-04 
Emission Reductions 
from Small Internal 
Combustion Engines 

Incentivizing consumers to 
purchase zero emission ICEs. 

Potential energy impacts due to 
potential increased demand for 
electricity, hydrogen, and 
natural gas.  

C-CMB-05 

NOx Reductions from 
Small Miscellaneous 
Commercial 
Combustion Equipment 
(Non-Permitted) 

Incentivizing feasible zero 
emission and low NOx 
technologies for small 
combustion equipment. 

Potential energy impacts due to 
potential increased demand for 
electricity which may be 
produced from natural gas.  

L-CMB-01 
NOx Reductions for 
RECLAIM Facilities 

Installation of NOx pollution 
control equipment including 
SCRs and low NOx burners. 

Potential energy impacts due to 
increased demand for electricity 
to operate new equipment. 

L-CMB-02 
Reductions from Boilers 
and Process Heaters 
(Permitted) 

Installation of zero emission 
and low NOx technologies for 
boilers and heaters. 

Potential energy impacts due to 
increased demand for electricity 
which may be produced from 
natural gas. 

L-CMB-03 

NOx Reductions from 
Permitted Non-
Emergency Internal 
Combustion Engines 
(ICEs) 

Installation of zero emission 
and low NOx technologies for 
non-emergency ICEs. 

Potential energy impacts due to 
increased demand for electricity 
to operate new equipment. 

L-CMB-04 

Emission Reductions 
from Emergency 
Standby Engines 
(Permitted) 

Installation of zero emission 
and low NOx technology 
alternatives to emergency 
ICEs. 

Potential energy impacts due to 
increased demand for electricity 
and hydrogen which may be 
produced by natural gas; and 
natural gas to operate new 
equipment. 

L-CMB-05 
NOx Emission 
Reductions from Large 
Turbines 

Installation of zero emission 
and low NOx emissions 
technologies for electric 
generating units such as fuel 
cells. 

Potential energy impacts due to 
increased demand for electricity 
and hydrogen. 

L-CMB-06 

NOx Emission 
Reductions from 
Electricity Generating 
Facilities 

Replacement of boilers with 
lower-emitting turbines, 
installation of zero emission 
and low NOx emissions 
technologies, and the 
application of stricter 
emission requirements for 
diesel internal combustion 
engines. 

Potential energy impacts due to 
increased demand for electricity 
and hydrogen which may be 
produced by natural gas; and 
natural gas to operate new 
equipment. 
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TABLE 4.3-1 (continued) 
Proposed Control Measures in Revised Draft 2022 AQMP with Potential Energy Impacts 

Control 
Measure 
Number  

Control Measure 
Title  Control Methodology Potential Energy Impact 

L-CMB-07 
Emission Reductions 
from Petroleum 
Refineries 

Installation of NOx pollution 
control equipment including 
Advanced SCRs and ultra-
low NOx burners, and 
electrification of certain 
refinery boilers or process 
heaters or steam-driven 
equipment such as pumps or 
blowers. 

Potential energy impacts due to 
increased demand for electricity 
to operate new equipment. 

L-CMB-08 

NOx Emission 
Reductions from 
Combustion Equipment 
at Landfills and Publicly 
Owned Treatment 
Works 

Installation of lean pre-mixed 
combustion turbines, NOx 
pollution control equipment 
including SCRs and low-NOx 
burners on biogas fueled 
combustion equipment and/or 
routing landfill produced 
biogas to existing natural gas 
pipelines. 

Potential energy impacts due to 
increased demand for electricity 
to operate new equipment. 

L-CMB-10 
NOx Reductions from 
Miscellaneous Permitted 
Equipment 

Replacement of existing 
equipment with zero emission 
technology and installation of 
NOx pollution control 
equipment including SCRs 
and low NOx/ultra-low NOx 
burners. 

Potential energy impacts due to 
increased demand for electricity 
which may be produced from 
natural gas. 

ECC-01 

Co-Benefit from 
Existing and Future 
Greenhouse Gas 
Programs, Policies and 
Incentives 

Evaluating renewable energy 
targets with existing and 
further GHG emission 
reduction mechanisms, 
including market, incentive 
and rebate programs, and 
promoting the 
implementation and 
development of new 
technologies, which may 
involve the use of electricity 
in order to reduce emissions 
of criteria air pollutants and 
GHGs.  

Potential energy impacts due to 
potential increased demand for 
electricity. 
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TABLE 4.3-1 (continued) 
Proposed Control Measures in Revised Draft 2022 AQMP with Potential Energy Impacts 

Control 
Measure 
Number  

Control Measure 
Title  Control Methodology Potential Energy Impact 

FLX-02 Stationary Source VOC 
Incentives 

Installation of newer, lower-
emitting equipment to replace 
older, higher-emitting 
equipment for area and 
stationary sources as a result 
of incentives. 

Potential energy impacts due to 
potential increased demand for 
electricity. 

MCS-01 Application of All 
Feasible Measures 

Retrofitting existing 
equipment and installation of 
newer, lower-emitting 
equipment to replace older, 
higher-emitting equipment for 
sources as a result of new 
emission limits introduced 
through federal, state, or local 
regulations. 

Potential energy impacts due to 
increased demand for 
electricity to operate new 
equipment. 

EGM-01 

Emission Reductions 
from New Development 
and Redevelopment 
(Potential Indirect 
Source Rule and ports 
affected). 

Replacing or upgrading off-
road construction equipment 
as part of 
development/redevelopment 
efforts may result in the use 
of zero emission technologies 
in construction, the 
installation of charging and 
alternative fueling 
infrastructure, the use of 
alternative fuels; and the use 
construction equipment with 
low-emitting engines fitted 
with diesel PM filters. 

Potential energy impacts due to 
increased demand for 
electricity to operate vehicles, 
rail, or new equipment. 

EGM-03 
Emission Reductions 
from Clean Construction 
Policy  

Incentivizing the use of zero 
emission and low NOx 
equipment by adopting a 
voluntary measure for 
municipalities and public 
agencies to reduce emissions 
generated by construction 
activities may include use of 
zero emission and low NOx 
construction equipment, dust 
control, alternative fuels, 
diesel PM filtration, low-
emitting engines, and low 
VOC materials. 

Potential energy impacts due to 
increased demand for 
electricity which may be 
produced from natural gas.  
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TABLE 4.3-1 (continued) 
Proposed Control Measures in Revised Draft 2022 AQMP with Potential Energy Impacts 

Control 
Measure 
Number  

Control Measure 
Title  Control Methodology Potential Energy Impact 

MOB-01 
Emission Reductions at 
Commercial Marine 
Ports 

Infrastructure development 
required to achieve emission 
reductions at commercial 
marine ports from on-road 
heavy-duty vehicles, ocean-
going vessels, cargo handling 
equipment, locomotives, and 
harbor craft. 

Potential energy impacts due to 
increased demand for 
electricity (for vehicles, rail, 
and equipment) and natural gas.  

MOB-02A 
Emission Reductions at 
New Rail Yards and 
Intermodal Facilities 

Infrastructure development 
required to achieve emission 
reductions at new rail yards 
and intermodal facilities from 
on-road heavy-duty vehicles, 
off-road equipment, and 
locomotives; and deploying 
the cleanest locomotives, 
switchers, on-road heavy-
duty trucks, cargo-handling 
equipment, transportation 
refrigeration units available. 

Potential energy impacts due to 
increased demand for 
electricity (for vehicles, rail, 
and equipment) and natural gas.  

MOB-02B 
Emission Reductions at 
Existing Rail Yards and 
Intermodal Facilities 

Infrastructure development 
required to achieve emission 
reductions at existing rail 
yards and intermodal 
facilities from on-road heavy-
duty vehicles, off-road 
equipment, and locomotives; 
and deploying the cleanest 
locomotives, switchers, on-
road heavy-duty trucks, 
cargo-handling equipment, 
transportation refrigeration 
units available. 

Potential energy impacts due to 
increased demand for 
electricity (for vehicles, rail, 
and equipment) and natural gas.  
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TABLE 4.3-1 (continued) 
Proposed Control Measures in Revised Draft 2022 AQMP with Potential Energy Impacts 

Control 
Measure 
Number  

Control Measure 
Title  Control Methodology Potential Energy Impact 

MOB-04 
Emission Reductions at 
Commercial Airports  

Deploying additional cleaner 
technologies, such as 
increasing efficiencies, 
implementing air quality 
improvement options or by 
deploying zero emission and 
low NOx technologies, 
alternative fuels, diesel PM 
filters, and low-emitting 
engines for additional 
equipment beyond the 
commitments made in the 
existing Memoranda of 
Understanding with the 
commercial airports. 

Potential energy impacts due to 
increased demand for electricity 
and hydrogen.  

MOB-05 
Accelerated Retirement 
of Older Light-Duty and 
Medium-duty Vehicles  

Accelerating the retirement of 
up to 2,000 light- and 
medium-duty vehicles per 
year through the Replace 
Your Ride Program and 
accelerating the penetration 
of zero and near–zero 
emission vehicles. 

Potential energy impacts due to 
increased demand for electricity 
(produced by natural gas) and 
hydrogen.  

MOB-06 
Accelerated Retirement 
of Older On-Road 
Heavy-duty Vehicles 

Retiring older, heavy-duty 
vehicles and replacing them 
with low-NOx vehicles fueled 
with CNG or other alternative 
fuels (e.g., battery electric 
and hydrogen fuel cells). 

Potential energy impacts due to 
increased demand for electricity 
(produced by natural gas) and 
hydrogen.  

MOB-07 

On-Road Mobile Source 
Emission Reduction 
Credit Generating 
Program 

Incentivizing the early 
deployment of zero emission 
and low NOx emission 
heavy-duty trucks through the 
generation of mobile source 
emission credits. 

Potential energy impacts due to 
increased demand for 
electricity, natural gas, and 
hydrogen.  

MOB-08 
Small Off-Road Engine 
Equipment Exchange 
Program 

Promoting the accelerated 
turn-over of in-use small off-
road engines and other 
engines, such as gasoline- and 
diesel-powered commercial 
lawn and garden equipment 
through expanded voluntary 
exchange programs will 
contribute to the retirement of 
older off-road engines. 

Potential energy impacts due to 
increased demand for 
electricity.  
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TABLE 4.3-1 (concluded) 
Proposed Control Measures in Revised Draft 2022 AQMP with Potential Energy Impacts 

Control 
Measure 
Number  

Control Measure 
Title  Control Methodology Potential Energy Impact 

MOB-09 
Further Emission 
Reductions from 
Passenger Locomotives 

Promoting earlier and cleaner 
replacement or upgrade of 
existing passenger 
locomotives capable of 
achieving Tier 4 emission 
standards and supporting the 
development of zero emission 
or low NOx technologies 
(e.g., battery electric and 
hydrogen fuel cells). 

Potential energy impacts due to 
increased demand for electricity 
produced from natural gas, and 
hydrogen.  

MOB-10 

Off-Road Mobile Source 
Emission Reduction 
Credit Generation 
Program 

Accelerating the deployment 
of zero (e.g., battery-electric 
or fuel cell powered 
equipment) and low NOx 
emission off-road mobile 
equipment (e.g., 90 percent 
cleaner than Tier 5) that do 
not receive public funding. 

Potential energy impacts due to 
increased demand for electricity 
produced from natural gas, and 
hydrogen.  

  
4.3.2 SIGNIFICANCE CRITERIA  
 
Implementation of the 2022 AQMP would be considered to have significant adverse energy 
impacts if any of the following conditions occur:  

• The project conflicts with adopted energy conservation plans or standards. 

• The project results in substantial depletion of existing energy resource supplies. 

• An increase in demand for utilities impacts the current capacities of the electric and 
natural gas utilities. 

• The project uses non-renewable energy resources in a wasteful and/or inefficient manner. 
 
The evaluation in the NOP/IS concluded the proposed project would have less than significant 
impacts relative to conflicting with adopted energy conservation plans or standards, and use of 
non-renewable energy resources in a wasteful and/or inefficient manner. Therefore, the analysis 
in this Program EIR does not further evaluate the proposed project relative to these two 
significance criteria. 
 
4.3.3 POTENTIAL ENERGY IMPACTS AND MITIGATION MEASURES 
 
Project-specific energy impacts associated with increased electrical demand, increased natural 
gas demand, increased use of alternative fuels, and decreased use of petroleum fuels have been 
evaluated in this section.  
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4.3.3.1  Short-Term Construction Impacts to Energy Resources 
 
Implementation of the 2022 AQMP control measures is expected to result in construction 
activities that may include the construction of energy infrastructure or modifications to existing 
facilities to accommodate the increase in electrical demand, including the potential increase in 
demand for natural gas; new infrastructure for charging electric vehicles and equipment, and 
providing hydrogen and other alternative fuels; construction activities at stationary sources to 
install new equipment (e.g., low NOx emissions technologies such as SCRs); and potential 
increase in demand for natural gas at electric generating facilities.  
 
Temporary increases in energy demand associated with the construction of new energy 
infrastructure and modifications to existing facilities are expected to include construction 
equipment such as backhoes, front-end loaders, graders, cranes, welders, generators, water 
trucks, light stands, delivery trucks, and dump trucks. Construction equipment is typically 
powered by diesel or gasoline, although some types of equipment can be electric (e.g., welders). 
Construction equipment that uses alternative fuels (e.g., natural gas, hydrogen, propane, LPG, 
etc.) are not currently available on the market and are not expected to be used. Construction 
activities are temporary, as is the use of fuel to power construction equipment, and would cease 
following completion of construction.  
 
While construction activities would require the consumption of energy resources, these actions 
would enable the transition to low NOx and zero-emission technologies and help attain the 
federal 8-hour ozone standard which would in turn, provide beneficial air quality impacts. The 
energy required to operate electrified construction equipment would not be anticipated to cause a 
permanent increase in the demand for electricity in excess of the baseline electricity loads 
because construction activities are intermittent and short-term and most of the currently available 
construction equipment relies on petroleum fuels. Construction equipment that uses electricity is 
largely limited to welding equipment for construction projects located at large or industrial 
facilities with access to electrical connections. Electricity associated with welding during 
construction activities would not result in a substantial depletion of existing energy resources or 
require the construction of new electric or natural gas utilities.  
 
Most construction equipment uses petroleum fuels and sufficient supplies of petroleum fuels 
currently exist. As discussed in Section 4.3.3.4, approximately 17,790 thousand gallons per day 
of petroleum fuels were used in the South Coast Air Basin in 2018. Further, the use of petroleum 
fuels would be expected to decrease over time due to the transition to the use of low NOx and 
zero emission technologies which will be more energy efficient (see further discussion in Section 
4.3.3.2). For example, Control Measure EGM-03 would incentivize the use of zero emission and 
low NOx construction equipment which could include new technologies, low-emitting engines, 
PM filtration, and the use of alternative fuels. Control Measure MOB-10 would accelerate the 
deployment of zero emission and low NOx off-road equipment which could also include 
construction equipment.  
 
Renewable diesel fuel is currently available and may be used for construction equipment; its use 
generally results in fewer emissions than petroleum diesel. As discussed in Subsection 4.3.3.4.2, 



 Chapter 4 – Environmental Impacts and Mitigation Measures 
Final Program Environmental Impact Report Subchapter 4.3 – Energy 
 

2022 AQMP 4.3-10 November 2022 

there are currently a number of renewable fuel projects in development at existing refineries in 
California that are expected to produce over 130,000 barrels per day (47.5 million barrels per 
year) of renewable fuels. CEC has reported that other refiners have the capacity to blend 
biodiesel, with an estimated capacity of 110 million gallons annually. Therefore, sufficient 
supplies of renewable diesel or petroleum diesel are expected to be available.  
 
Therefore, short-term construction-related energy resources impacts associated with 
implementation of the 2022 AQMP would not be expected to cause a substantial depletion of 
existing energy resource supplies or require the construction of new electric or natural gas 
facilities.  
 
4.3.3.2  Electricity 
 
As summarized in Table 4.3-1, the majority of the proposed control measures predominantly rely 
on electric-powered technologies for both stationary and mobile sources to be utilized in 
residential, commercial, and industrial settings. An analysis of the potential impacts associated 
with the increased demand for electricity needed to provide power to these technologies is 
provided in the following discussion.  
 
4.3.3.2.1 Residential and Commercial Sources 
 
A portion of the projected increase in electricity demand from implementing the 2022 AQMP 
can be attributed to the following control measures which promote the use of zero emission 
technologies and which are expected to be primarily comprised of electric appliances installed in 
residential and commercial settings:  

• R-CMB-01 – Emission Reduction from Replacement with Zero Emission or Low NOx 
Appliances – Residential Water Heating; 

• R-CMB-02 – Emission Reduction from Replacement with Zero Emission or Low NOx 
Appliances – Residential Space Heating;  

• R-CMB-03 – Emission Reductions from Residential Cooking;  

• R-CMB-04 – Emission Reduction from Replacement with Zero Emission or Low NOx 
Appliances – Residential Other Combustion sources;  

• C-CMB-01 – Emission Reductions from Replacement with Zero or Near Zero or Low 
NOx Appliances – Commercial Water Heating;  

• C-CMB-02 – Emission Reductions from Replacement with Zero or Near Zero or Low 
NOx Appliances – Commercial Space Heating;  

• C-CMB-03 – Emission Reductions from Commercial Cooking Devices;  

• C-CMB-04 – Emission Reductions from Small Internal Combustion Engines; and 

• C-CMB-05 – NOx Reductions from Small Miscellaneous Commercial Combustion 
Equipment (non-permitted).  
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The potential increase in electricity associated with these control measures is estimated in Table 
4.3-2, where sufficient data are available to make reasonable estimates. 
 

TABLE 4.3-2 
Potential Increase in Electricity Use for Residential and Commercial Equipment 

Equipment/ 
Source Category Estimated Number of Affected Units 

Estimated 
Electricity Use 

Per Unit (1)  

Estimated Total 
Electricity Use 

(GWh/yr) 
Residential Water 

Heating 

Of 2 million water heaters installed, 50% of 
residences will be zero emission and 50% 
will be low NOx space heaters (2) 

380 - 500 
kWh/month 6,000 

Residential Space 
Heater 

Of 2 million heaters installed, 50% of 
residences will be zero emission and 50% 
will be low NOx space heaters (3) 

1.5 kWh/hr 600 
 

Residential 
Cooking Devices 

2 million electric cooking appliances (range 
ovens, cooktops)(4) 2.3 kWh/hr 2,519 

Residential – Other 
Combustion 

Sources (laundry, 
pool heaters) 

1) 420,000 gas clothes dryers; 
2) 200,000 pool heaters(5) 

1) 2.5 - 4 kWh/load;  
2) 1.5 kWh/hr  

1) 699 
2) 60 

Commercial Water 
Heating 

96,000(6): 
64,000 Tier I (less than 400,000 BTU/hr) 
32,000 Tier II  
  (400,000 BTU/hr to 2 MMBTU/hr) 

Tier I: 1.4 kWh/hr 
Tier II: 6.8 kWh/hr 

Tier I: 98 
Tier II: 238 

Commercial Space 
Heating 

200,000 commercial buildings will convert 
to zero emission technology with 50% of 
applicable sources replaced; mitigation fee 
for other 50%.(1)(7)  

10 kWh/hr 400 

Commercial 
Cooking Devices 

Estimated 120,000 commercial cooking 
devices with zero emission technology for 
50% of applicable sources; mitigation fee 
for other 50%(8) 

16,558 kWh/yr 
(average) 993 

Small Internal 
Combustion 

Engines 
Estimated to replace 703,000 ICEs 2 - 37 kWh 1,353 

Total Estimated Electricity Use: 12,960 
(1) https://www.siliconvalleypower.com/residents/save-energy/appliance-energy-use-chart. 
(2) For purposes of calculating maximum electricity increases, all new units are assumed to be third-party 

provided power even though some portion will be solar powered. 
(3) Assumes 4 hours of operation on 100 days per year when temperature is below 70 oF. 
(4) Assumes 1.5 hours per day per residence. 
(5) Assumes average household dries 8 load per week174; assumes pool heater used 200 hours per year. 
(6) Assumes water heater runs 3 hours per day. 
(7) Assumes 4 hours of operation on 100 days per year when temperature is below 70 oF. 
(8) Assumes 60,0000 appliances (50% of 120,000). Electricity usage based on 

https://esource.bizenergyadvisor.com/article/commercial-kitchen-equipment for average of a 
combination oven, fryer, and griddle. 

 
174helaundryproject.net, 2022. Laundry Facts, httpe://www.thelaudnryproject.et/laundry-facts.html 

https://www.siliconvalleypower.com/residents/save-energy/appliance-energy-use-chart
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(9) Assumes 1 hour of operation per week. 
 
A recent study was conducted which evaluated the electrification of residential buildings in 
California and the peak demand of an average household with increasing levels of 
electrification.175 In California, the electrical grid is designed as a summer peaking system 
because the peak loads are observed during the summer when air conditioners are most 
frequently in use. Under a scenario where a residential building utilizes all-electric appliances, a 
slightly lower summer peak load was observed due to greater cooling efficiency associated with 
an electric heat pump as part of a heating, ventilation, and air conditioning (HVAC) system. 
Although an increase in winter electricity demand is expected to occur across all climate zones, 
the total increase in electricity needed during winter is expected to remain less than the summer 
peak demand levels under typical weather conditions. An all-electric house was estimated to 
need a maximum of approximately four kWh. [E3, 2019].  
 
4.3.3.2.2 Large Stationary Sources 
 
The following proposed control measures are designed to achieve emission reductions through 
the use of low NOx technologies or zero emission technologies for certain types of combustion 
equipment operating at large stationary sources:  
 

• L-CMB-01 – NOx Reductions for RECLAIM Facilities; 

• L-CMB-02 – Reductions from Boilers and Process Heaters (Permitted);  

• L-CMB-03 – NOx Reductions from Permitted Non-Emergency Internal Combustion 
Engines;  

• L-CMB-04 – Emission Reductions from Emergency Standby Engines (Permitted);  

• L-CMB-05 – NOx Emission Reductions from Large Turbines; 

• L-CMB-06 – NOx Emission Reductions from Electricity Generating Facilities; 

• L-CMB-07 – Emission Reductions from Petroleum Refineries; and 

• L-CMB-08 – NOx Emission Reductions from Combustion Equipment at Landfills and 
Publicly Owned Treatment Works. 

 
For example, implementation of Control Measure L-CMB-01 is expected to require additional 
SCRs and/or low NOx burners on metal melting heating furnaces subject to Rule 1147.2 – NOx 
Reductions from Miscellaneous Sources, and commercial food ovens subject to Rule 1153.1 – 
Emissions of Oxides of Nitrogen from Commercial Food Ovens. Other types of air pollution 
control equipment are expected to be required for nitric acid tanks that will be subject to 
Proposed Rule 1159.1 – Control of NOx Emissions from Nitric Acid Tanks, which is currently 
under development. The focus of L-CMB-06 is to reduce NOx emissions from turbines by 

 
175Energy and Environmental Economics (E3), 2019 Residential Building Electrification in California; Consumer Economics, 

Greenhouse Gases and Grid Impacts, April 2019. Available at: https://www.ethree.com/wp-
content/uploads/2019/04/E3_Residential_Building_Electrification_in_California_April_2019.pdf 

https://www.ethree.com/wp-content/uploads/2019/04/E3_Residential_Building_Electrification_in_California_April_2019.pdf
https://www.ethree.com/wp-content/uploads/2019/04/E3_Residential_Building_Electrification_in_California_April_2019.pdf
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requiring zero emission technology or low NOx technology (e.g., low or ultra-low NOx burners) 
with or without add-on air pollution control equipment such as SCRs. Similarly, the Control 
Measure L-CMB-07 is focuses on the use of next-generation ultra-low NOx burners, advanced 
SCR, and zero emission technologies, while Control Measure L-CMB-08 could rely on 
employing low NOx technologies such as SCRs.  
 
The South Coast AQMD, as lead agency for all of its rule development projects, has several 
certified CEQA documents which contain evaluations of the potential environmental impacts 
associated with replacing burners with low NOx or ultra-low NOx burners and retrofitting 
various types of combustion equipment with SCR and similar technologies. For example, the 
Final Subsequent Environmental Assessment (SEA) for Proposed Rule 1109.1 – Emission of 
Oxides of Nitrogen from Petroleum Refineries and Related Operations, PR 429.1 – Startup and 
Shutdown Provisions at Petroleum Refineries and Related Operations, Proposed Amended Rule 
(PAR) 1304 – Exemptions, PAR 2005 – New Source Review for RECLAIM, and Proposed 
Rescinded Rule 1109 – Emissions of Oxides of Nitrogen from Boilers and Process Heaters in 
Petroleum Refineries (referred to herein as the November 2021 Final SEA for Rule 1109.1)176 
and the Final Program Environmental Assessment (PEA) for Proposed Amended Regulation XX 
– Regional Clean Air Incentives Market (RECLAIM) (referred to herein as the December 2015 
Final PEA for NOx RECLAIM)177 are two CEQA documents which contain detailed 
calculations specific to replacing burners with low NOx or ultra-low NOx burners and 
retrofitting various types of combustion equipment with SCR and similar technologies. 
 
Low NOx and ultra-low NOx burners are designed to minimize the amount of NOx emissions 
generated during combustion. Low NOx and ultra-low NOx burners differ from traditional 
burners by controlling the fuel-to-air mixing ratio in the combustion chamber at each burner in 
order to lower the peak flame temperature and reduce the amount of NOx created. As with 
traditional burners, low NOx and ultra-low NOx burners do not require electricity in order to 
function. Therefore, the replacement of burners with either low NOx or ultra-low NOx would not 
result in a change in operational electricity use. 
 
However, for SCRs and other similar types of post-combustion air pollution control 
technologies, some electricity is needed in order for the SCR to be able to inject ammonia into 
the exhaust gas stream of the combustion device. For example, in both the December 2015 Final 
PEA for NOx RECLAIM and the November 2021 Final SEA for Rule 1109.1, one SCR for a 
large refinery boiler or heater with a maximum firing rate ranging from 57 mmBTU/hr to 931 
mmBTU/hr would need approximately 218 kWh per day up to 3,542 kWh per day, which 
converts to 0.009 to 0.148 MW of electricity, respectively. Similarly, for gas turbines rated 
between 23 kW and 83 kW, the analysis in the December 2015 Final PEA for NOx RECLAIM 

 
176 Final Subsequent Environmental Assessment (SEA) for Proposed Rule (PR) 1109.1 – Emissions of Oxides of Nitrogen from 

Petroleum Refineries and Related Operations, PR 429.1 – Startup and Shutdown Provisions at Petroleum Refineries and 
Related Operations, Proposed Amended Rule (PAR) 1304 – Exemptions, PAR 2005 – New Source Review for RECLAIM, 
and Proposed Rescinded Rule 1109 – Emissions of Oxides of Nitrogen from Boilers and Process Heaters in Petroleum 
Refineries (Certified November 5, 2021). 

177 South Coast AQMD, Final Program Environmental Assessment for Proposed Amended Regulation XX – Regional Clean Air 
Incentives Market (RECLAIM), SCH No. 2014121018/SCAQMD No. 12052014BAR, certified December 4, 2015. 
http://www.aqmd.gov/home/library/documents-support-material/lead-agency-scaqmd-projects/scaqmd-projects---year-2015. 



 Chapter 4 – Environmental Impacts and Mitigation Measures 
Final Program Environmental Impact Report Subchapter 4.3 – Energy 
 

2022 AQMP 4.3-14 November 2022 

and the November 2021 Final SEA for Rule 1109.1 estimated one SCR would need 
approximately from 391 kWh per day to 1,448 kWh per day, which converts to 0.016 to 0.06 
MW of electricity, respectively. Thus, an increase in electricity demand is expected if certain 
types of air pollution control technologies requiring electricity for their operation (e.g., SCRs) 
are installed in order to achieve NOx emission reductions as part of implementing control 
measures targeting large stationary sources.  
 
In addition, the specific technologies, methods of compliance, and number of combustion 
equipment that would be impacted due to implementation of the proposed control measures for 
large stationary sources are currently unknown at the time of publication. Further, the control 
measures for large stationary sources also focus on zero emission technologies which could 
include electrification in lieu of utilizing post-combustion air pollution control technology, but 
the availability of electrified equipment to replace the existing combustion-based equipment is 
also unknown at this time. Another potential option for compliance would be to replace the 
combustion equipment with equipment that has higher tier engines (e.g., I.C. engines), which 
would be expected to be more energy efficient than older, retired equipment, but continue to use 
the same fuel type as the previous equipment (e.g., diesel, gasoline, or natural gas) so no increase 
in electricity demand would be expected. 
 
Control Measures L-CMB-01 through L-CMB-08 could require additional electricity for 
installing post-combustion air pollution control equipment, which would be expected to occur on 
a similar scale as what was previously analyzed in the December 2015 Final PEA for NOx 
RECLAIM and the November 2021 Final SEA for Rule 1109.1 (e.g., 0.025 to 0.75 MW of 
electricity for one SCR device). In addition, Control Measures L-CMB-01 through L-CMB-08 
could result in the replacement of existing combustion equipment with fully electrified 
equipment. A rough estimate of how much electricity could be needed to operate fully electrified 
equipment can be determined by converting the size or equipment rating of the combustion 
equipment (e.g., mmBTU/hr) to an electricity equivalent in terms of megawatt-hours (MWh). 
For example, the electric equivalent of a small industrial boiler or heater rated at 60 mmBTU/hr 
would be a boiler rated at 23,581 hp which would use approximately 17.6 MWh at maximum 
capacity which would convert to an instantaneous electrical demand of 0.7 MW if the unit is 
operated 24 hours per day.178 Similarly, the electric equivalent of a large industrial boiler or 
heater rated at 950 mmBTU/hr would be a boiler rated at 278.4 MWh which would convert to an 
instantaneous electrical demand of 11.6 MW if the unit is operated 24 hours per day. While the 
potential electricity demand for operating air pollution control equipment such as SCRs is 
relatively small, the amount of electricity needed to provide the same amount of capacity as one 
boiler that relies on combustion for its operation is substantial. As such for multiple conversions 
of combustion equipment to electrified versions would require a potentially significant amount of 
electricity for their operation.  
 
If the 2022 AQMP is adopted by the Governing Board, South Coast AQMD staff will begin the 
rule development process for these large stationary source control measures and the initial 
analysis will entail establishing an inventory of the combustion equipment that may be subject to 
further NOx emission reductions and to determine the cost-effectiveness of installing post-

 
178 1 mmBTU/hr =0.293 MWh 
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combustion air pollution control equipment and replacing the existing combustion equipment 
with fully electrified technology.  
 
In conclusion, while the quantity of eligible equipment for either installing air pollution control 
technology, replacing existing equipment with a higher tier equipment, or replacing equipment 
with zero emission technology for large stationary sources is unknown at this time, estimates for 
electricity demand needed for operating air pollution control equipment and converted 
combustion equipment to fully electric would result in potentially significant increases in the 
amount of electricity needed to the implement the 2022 AQMP.  
 
4.3.3.2.3 Mobile Sources 
 
Of the 19 proposed mobile source control measures, the following 14 control have been 
identified in Table 4.3-1 has having potential energy impacts. 
 
Emission Growth Management Measures 

• EGM-01 – Emission Reductions from New Development and Redevelopment  

• EGM-02 – Emission Reductions from Projects Subject to General Conformity 
Requirements  

• EGM-03 – Emission Reductions from Clean Construction Policy 
 
Facility-Based Mobile Source Measures 

• MOB-01 – Emission Reductions at Commercial Marine Ports  

• MOB-02A – Emission Reductions at New Rail Yards and Intermodal Facilities  

• MOB-02B – Emission Reductions at Existing Rail Yards and Intermodal Facilities  

• MOB-03 – Emission Reductions at Warehouse Distribution Centers 

• MOB-04 – Emission Reductions at Commercial Airports  
 
On-Road and Off-Road Mobile Source Measures 

• MOB-05 – Accelerated Retirement of Older Light-Duty and Medium-Duty Vehicles 

• MOB-06 – Accelerated Retirement of Older On-Road Heavy-Duty Vehicles 

• MOB-07 – On-Road Mobile Source Emission Reduction Credit Generating Program 

• MOB-08 – Small Off-Road Engine Equipment Exchange Program 

• MOB-09 – Further Emission Reductions from Passenger Locomotives 

• MOB-10 – Off-Road Mobile Source Emission Reduction Credit Generation Program  
 
Control Measures EGM-01 and EGM-03 are aimed at reducing emissions by encouraging zero 
emission technology which could involve electrification. In particular, Control Measure EGM-01 
may result in the development of a potential Indirect Source Rule targeting emission reductions 
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at the commercial marine ports while Control Measure EGM-03 focuses on promoting the use of 
zero emission construction equipment in lieu of equipment fueled by diesel, gasoline or natural 
gas. However, the estimated electricity increase associated with Control Measures EGM-01 and 
EGM-03 is currently unknown because no estimate of the number, size, or type of equipment is 
available at the time of publication.  
 
Control Measures MOB-01 through MOB-04 seek to identify actions that will result in 
additional emission reductions at commercial marine ports, rail yards and intermodal facilities, 
warehouse distribution centers, and commercial airports. Control Measures MOB-05 through 
MOB-10 focus on on-road light-, medium- and heavy-duty vehicles, international shipping 
vessels, passenger locomotives, and small off-road engines. 
 
The various mobile source control measures rely on accelerating the replacement of high-
emitting mobile sources using financial incentives or credit generation for those entities not 
receiving financial incentives as ways to encourage targeted industries to adopt new technologies 
capable of achieving the desired emission reductions. The mobile source sectors that will be 
expected to rely on financial incentives or credit generation to achieve NOx emission reductions 
and that may result in potential increases in electricity use are presented in Table 4.3-3.  
 

TABLE 4.3-3 
Potential Electricity Use for Mobile Sources Relying on Incentive Programs* 

Mobile Source Sector Project Type Affected 
Population Electricity Rate 

Potential 
Electricity Use 

(GWh/year) 

Light- and Medium-Duty 
Vehicles Replacement 5,440 0.34 kWh/mile at 12,600 

miles/year 23.3 

Heavy-Duty Vehicles Replacement 8,214 1 kWh/mile at 16,600 
miles/year 136.4 

School Buses Replacement 8,032 1 kWh/mile at 16,600 
miles/year 133.3 

Off-Road Agriculture Replacement 125 1 kWh/mile at 16,600 
miles/year 2.1 

Off-Road Construction Repower 656 1 kWh/mile at 16,600 
miles/year 10.9 

Off-Road Construction Replacement 365 1 kWh/mile at 16,600 
miles/year 6.1 

Other Off-Road and CHE Replacement 428 1 kWh/mile at 16,600 
miles/year 7.1 

Total  319.1  
* Source: 2022 AQMP, Chapter 4, Table 4-23, p. 4-106. Based on active projects with emission reductions in 2037 using the 

maximum project life allowed per 2017 Carl Moyer Guidelines. 
 
While the 2022 AQMP encourages the use of zero emission technologies for mobile sources, a 
number of other public agencies have approved/implemented other regulations that also aim to 
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achieve the same goal. For example, CARB adopted two major regulations in 2020 to further 
these goals such as the Advanced Clean Trucks regulation which requires manufacturers to 
produce Class 8 zero emission trucks at increasing percentages beginning in 2024 through 2035. 
CARB also amended its control measure for ocean-going vessels at berth (At-Berth Regulation), 
which requires at-berth emission reductions through shore power or capture-and-control systems, 
and introduces an innovative concept opportunity for fleets to use other technology options.  
 
The California Energy Commission (CEC) projects that the state will attain the 1.5 million 
electric vehicles by 2025, which is the goal set forth in 2012 per Governor Brown’s Executive 
Order B-16-12 to encourage zero emission vehicles.179 The estimated electricity use for these 
vehicles is approximately 5,000 GWh. Executive Order B-48-18180 has a goal of five million 
zero emission vehicles on the road in 2030, which would require an estimated 15,000 to 30,000 
GWh of electricity. [CEC, 2021]. On September 10, 2018, Governor Brown signed SB 100. 
Under SB 100, the Renewable Portfolio Standard (RPS) for public-owned facilities and retail 
sellers consist of 44 percent renewable energy by 2024, 52 percent by 2027, and 60 percent by 
2030. Additionally, SB 100 also established a new RPS requirement of 50 percent by 2026. 
Furthermore, the bill establishes an overall state policy that eligible renewable energy resources 
and zero-carbon resources supply 100 percent of all retail sales of electricity to California end-
use customers and 100 percent of electricity procured to serve all state agencies by December 31, 
2045. The 2022 AQMP, as well as CARB’s SIP Strategy are expected to encourage the use of 
additional electric vehicles.  
 
Some of the proposed control measures could encourage the construction and use of electric or 
magnetic power built into roadway infrastructure to boost the pulling capacity or range of the 
heavy-duty vehicles. The electric or magnetic power for appropriately equipped heavy-duty 
trucks would also require additional electricity. The Draft EIR for the I-710 Corridor Project 
included an alternative that evaluated impacts from installing electric roadway infrastructure and 
the analysis estimated the potential electricity demand to range between 157 and 183 GWh per 
year. 181 Thus, if electric or magnetic power is built into roadways as a result of implementing 
the 2022 AQMP, the potential amount of electricity use associated with this type of project could 
be similar in scope to the I-710 Corridor Project but would need to be updated pending project 
details.  
 
Control Measure MOB-01 – Emission Reductions at Commercial Marine Ports, is aimed at 
achieving NOx emission reductions from heavy duty trucks, ocean-going vessels, cargo handling 
equipment, locomotives, and harbor craft, which could be achieved via electrification of some of 
these sources, e.g., the use of electrical power for hoteling operations for ships at berth using 
shore power. Shore power can be locally generated at port or obtained from the grid. Shore 
power can be locally generated using clean technologies such as fuel cells, gas turbines, 
microturbines, combined cycle units, and solar.  

 
179 State of California, Office of Governor Edmund G. Brown, Jr., 2012. 

https://www.ca.gov/archive/gov39/2012/03/23/news17472/index.html. 
180 State of California, Office of Governor Edmund G. Brown, Jr., 2018, https://www.ca.gov/archive/gov39/2018/01/26/governor-

brown-takes-action-to-increase-zero-emission-vehicles-fund-new-climate-investments/index.html. 
181 Caltrans, 2012 – Draft EIR for I-710 Project. 

https://www.dropbox.com/sh/qwjnsyur2i0o4q9/AAD_r11UQEn1AefQEZRH5H_6a?dl=0https 

https://www.dropbox.com/sh/qwjnsyur2i0o4q9/AAD_r11UQEn1AefQEZRH5H_6a?dl=0
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The Port of Long Beach developed the Energy Initiative Roadmap to handle the potential 
increase in electricity demand, a comprehensive strategy for transitioning the Port of Long Beach 
to increased zero emission operations and use of renewable power sources and self-generation 
systems. One of the goals of the Energy Initiative Roadmap is for the Port of Long Beach to 
operate independently from the electricity grid in time of emergency or other need. The major 
driver of the Energy Initiative Roadmap is the growing demand for electricity, which is projected 
to quadruple by 2030.182 [PLB, 2017]. 
 
The Port of Long Beach conducted a study to determine its electricity use during a one-year 
period (2014-2015). The Port of Long Beach determined that port operations require between 10-
14 MW for base load and approximately 40 MW peak demand. These estimates do not account 
for the Port Middle Harbor operations, which were under construction during the study period. 
The study estimated that a fully-electrified marine container terminal would use about four times 
more power than a traditional container terminal.183 Note that the EIR prepared for the Middle 
Harbor development in the Port of Long Beach estimated that the electricity consumption would 
be about 986 megawatt-hours (0.2 MW, assuming 365 days of operation for 24 hours per day) 
for the Middle Harbor container terminal operations that would include shore-to-ship power 
(“cold-ironing”) and connections to buildings and other wharf structures (e.g., lighting). [Port of 
Long Beach, 2009]. These estimates also do not include CARB’s recently approved At-Berth 
regulations. Therefore, peak electricity demand at the Port of Long Beach due to electricity 
would likely require over 160 MW.  
 
Similar to the Port of Long Beach, the Port of Los Angeles has prepared the Energy Management 
Action Plan which outlines actions that the Port of Los Angeles needs to take to meet electricity 
demands in the future. Power demands are projected to double or potentially triple at the Port 
over the next decade due to anticipated increases in throughput and expanded use of alternative 
maritime power (AMP), electric equipment (including electric cargo handling equipment), and 
terminal automation. The Port of Los Angeles estimates that the annual average hourly demand 
for electricity in 2012 was 27 MW per hour (peak of 55 MWh). With the combined increased use 
of AMP and automation of container terminals, container terminals are projected to increase 
peak electricity demands from 55 MW to 96 - 161 MW, which would equate to a near doubling 
or potential tripling in electricity demand. [Port of Los Angeles, 2014]. Electricity demand from 
the Ports of Long Beach and Los Angeles combined would be expected to exceed 300 MW in 
the future.  
 
4.3.3.2.4 Other Sources 
 
 Control Measure ECC-01 – Co-Benefit from Existing and Future Greenhouse Gas Programs, 
Policies and Incentives, seeks to quantify and take credit for the criteria pollutant co-benefits 
associated with other programs to reduce GHG emissions since the processes that emit criteria 
pollutants, and their precursors also typically emit GHGs. Control Measure ECC-01 will evaluate 

 
182 Port of Long Beach Energy Initiative Roadmap, June 2017. Available at: https://polb.com/download/16/energy-

initiatives/6735/energy-initiative-roadmap-final-june-2017.pdf 
183 Id. 

https://polb.com/download/16/energy-initiatives/6735/energy-initiative-roadmap-final-june-2017.pdf
https://polb.com/download/16/energy-initiatives/6735/energy-initiative-roadmap-final-june-2017.pdf
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renewable energy targets with existing and further GHG emission reduction mechanisms, 
including market, incentive, and rebate programs, and promote the implementation and 
development of new technologies, which may involve the use of electricity in order to reduce 
emissions of criteria air pollutants and GHGs. Because Control Measure ECC-01 does not 
specifically target an industry or type of emission sources, any potential increases in electricity 
demand associated with implementing and developing new technologies cannot be quantified at 
this time.  
 
Control Measure FLX-02 – Stationary Source VOC Incentives, while focused on reducing VOC 
emissions from stationary sources, could cause a potential increased demand for electricity if the 
newer, lower-emitting equipment that replaces older, higher-emitting equipment for area and 
stationary sources as a result of incentives, utilizes electricity. Because Control Measure FLX-02 
does not specifically target an industry or type of emission sources, any potential changes in 
electricity demand associated with implementing and developing new technologies cannot be 
quantified at this time. 
 
Control Measure MCS-01 – Application of All Feasible Measures, is focused on addressing the 
state’s requirement to take all feasible measures to reduce ozone. While existing rules and 
regulations for pollutants including VOC and NOx reflect current BARCT, as new technology 
becomes available that is feasible and cost-effective, BARCT will continually evolve which will 
require review of new emission limits or controls introduced through federal, state or local 
regulations to determine if South Coast AQMD regulations remain equivalent or more stringent 
than rules in other regions. If not, a rulemaking process will be initiated to perform a BARCT 
analysis and potential rule amendments if deemed feasible. In addition, the South Coast AQMD 
will consider adopting and implementing new retrofit technology control standards, based on 
research and development and other information, that are feasible and cost-effective. Any new 
retrofit technology that gets adopted may cause increased use in electricity. Because Control 
Measure MCS-01 does not specifically target an industry or type of emission sources, any 
potential increases in electricity demand associated with implementing and developing new 
technologies cannot be quantified at this time. 
 
Conclusion – Electricity: Statewide electricity consumption was more than 279,000 GWh in 
2020, with approximately 118,200 GWh (42 percent) in the South Coast Air Basin. [CEC, 2021]. 
See also Section 3.3.2.1 of this Program EIR, Table 3.3-1. CEC estimates an increase in 
electricity demand of about 1.6 percent annually through 2035. [CEC, 2021]. By applying that 
growth rate, the total electricity use in California would be approximately 354,000 GWh by 
2035. Approximately 150,000 GWh (42 percent) of that would be within South Coast Air Basin 
(assuming the percentage attributed to the South Coast Air Basin remains the same). The 
proposed 2022 AQMP control measures could increase the electricity demand by an additional 
estimated 13,429, GWh (approximately 11 percent over 2020 consumption and nine percent over 
the CEC projected growth, see Tables 4.3-2 and 4.3-3) and this amount does not take into 
account the electricity that may be needed to operate additional air pollution control equipment 
or to convert combustion equipment to fully electric. Thus, the overall potential increase in 
electricity demand could be higher. 
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The potential electricity demand impacts for those control measures with available detailed data 
were estimated earlier in this subsection and were based on conservative assumptions. The future 
demands for electricity associated with the potential increased electrification of mobile sources 
could be partially satisfied by charging equipment (e.g., electric vehicles) at night when the 
electricity demand is low, thus minimizing impacts on peak electricity demands. In order for 
utilities to be able to provide sufficient electricity to meet future demands, the use of additional 
energy storage systems (e.g., battery arrays) is also a key component for being able to store 
electricity at the time when resources are available (e.g., when the sun shines and the wind 
blows), and to use that stored electricity at a later time. Further, the analysis in this Program EIR 
conservatively assumes that all sources affected by a control measure with the potential to 
increase demand for electricity, would use electricity rather than other forms of energy. In 
addition, any increase in electricity demand would likely result in a concurrent reduction in 
demand for other types of fuels, particularly petroleum fuels. Because the control measures in the 
2022 AQMP have been developed with the goal of attaining the federal ozone standard, the 
successful implementation of some of the control measures relies on the use of electricity in 
order to reduce NOx emissions, an overall air quality benefit for the region. Therefore, the 2022 
AQMP is expected to result in a substantial depletion of existing energy (specifically electricity) 
resource supplies.  
 
The 2022 AQMP includes incentives to shift from diesel and gasoline fuels as well as natural gas 
use, to the potential for increased electrification of stationary and mobile sources. Depending on 
the location and the amount of energy use (e.g., port projects), electricity portions of energy 
conservation plans may need to be updated. Therefore, the proposed project may conflict with 
existing adopted energy conservation plans or standards. The 2022 AQMP could result in a 
substantial increase in electricity (approximately 11 percent, greater than one percent of the 
existing electricity use in the South Coast Air Basin), and the increased electricity demand is 
potentially significant. 
 
Implementation of the 2022 AQMP may have some beneficial impacts on energy because the 
control measures are expected to result in a shift away from using petroleum fuels (gasoline and 
diesel) towards the use of electricity, hydrogen, and natural gas for vehicles (including trucks) 
and other equipment. As discussed later in this chapter in Section 4.3.3.4, implementation of 
some of the control measures could also increase the demand and supply of low-emission diesel 
fuels. While some types of vehicles and equipment that may be used to meet some of the goals of 
the incentives in the various control measures is currently unknown, partial-zero emission 
vehicles (such as hybrids), zero emission vehicles, including electric vehicles and hydrogen fuel 
cell vehicles will be utilized. On September 23, 2020, Governor Newsom signed Executive 
Order N-79-20 which set a 100 percent zero emission vehicle sales goal for new passenger 
vehicles by 2035, a 100 percent ZEV operations goal for drayage and off-road vehicles by 2035, 
and a 100 percent ZEV operations goal for medium- and heavy-duty vehicles in the state by 
2045, where feasible. The electrical grid supporting these electric vehicles would need to 
represent 100 percent renewable energy generation (zero carbon resources per SB100) by 2045. 
However, implementation of the 2022 AQMP is not expected to result in an increase in the 
number of vehicles or impact the total miles that these vehicles could travel.  
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According to Appendix F of the CEQA Guidelines, Energy Conservation, the wise and efficient 
use of energy includes: 1) decreasing overall per capita energy consumption; 2) decreasing 
reliance on fossil fuel such as coal, natural gas, and oil; and 3) increasing reliance on renewable 
energy sources and the proposed control measures in the 2022 AQMP align with all of these 
energy conservation criteria. For example, vehicles would be transitioned to using electricity and 
alternative fuels in lieu of relying on petroleum fuels. Further, the promotion of low NOx and 
zero emission technologies which are more efficient and would also reduce the reliance on fossil 
fuels. Thus, the 2022 AQMP would support the efficient use of energy by decreasing the use of 
fossil fuels and increasing the reliance on renewable energy sources, providing a beneficial long-
term operational impact on energy conservation. Further, the 2022 AQMP includes strategies 
that promote energy conservation (Control Measures ECC-02 and ECC-03) without identifying 
specific targets; therefore, the benefits of these control measures have not been quantified in this 
analysis. Nonetheless, the 2022 AQMP impacts on electricity resources are potentially 
significant.  
 
Even with energy conservation programs in effect in California, additional electricity will be 
needed, and power plants will be required to supply the projected increase in electricity demand 
and general population growth. While increased demand for electricity would occur due to 
general population growth, additional increases in electricity demand beyond general population 
growth will be expected if the control measures in the 2022 AQMP are implemented. Relative to 
the existing electricity use, the projected future peak electricity demand of quantifiable electricity 
impacts from the proposed control measures is approximately 11 percent greater than electricity 
consumption in 2020. As discussed in this section, quantification of electricity demand could not 
be accomplished for all of the proposed control measures (e.g., large combustion sources 
discussed in Subsection 4.3.3.2.2), but electricity demand increases are expected. The 
implementation of all the control measures is expected to result in an overall increase of greater 
than the approximately 11 percent of the existing electricity use discussed for residential, 
commercial, and mobile sources (see Tables 4.3-2 and 4.3-3). This increase, along with the 
increases in electricity associated with other state programs and mandates, is expected to exceed 
the electrical generating capacity of the system. Thus, the energy impacts from the 
implementation of the 2022 AQMP are expected to be significant for electricity demand. 
 
Project-Specific Mitigation: If significant adverse environmental impacts are identified in a 
CEQA document, the CEQA document shall describe feasible measures that could minimize the 
significant adverse impacts. [CEQA Guidelines Section 15126.4]. Therefore, feasible mitigation 
measures for reducing impacts related to potential electricity demand are required. As individual 
control measures are promulgated as new or amended rules, additional mitigation measures may 
also be necessary to minimize electricity impacts. The following mitigation measures have been 
identified for reducing potential electricity demand impacts: 
 
E-1 Project sponsors should pursue incentives to encourage the use of energy efficient 

equipment and vehicles and promote energy conservation during electricity generation. 
 
E-2 Utilities should increase capacity of existing transmission lines to meet forecast demand 

that supports sustainable growth where feasible and appropriate in coordination with 
local planning agencies. 
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E-3 Project sponsors should submit projected electricity calculations to the local electricity 

provider for any project anticipated to require substantial electricity consumption. Any 
infrastructure improvements necessary should be completed according to the 
specifications of the electricity provider. 

 
E-4  Project sponsors should include energy analyses in environmental documentation with 

the goal of conserving energy through the wise and efficient use of energy.  
 
E-5 Project sponsors should evaluate the potential for reducing peak energy demand by 

encouraging charging of electrical vehicles and other mobile sources during off-peak 
hours. 

 
E-6 Project sponsors should evaluate the potential for reducing peak energy demand by 

encouraging the use of catenary or way-side electrical systems developed for 
transportation systems to operate during off-peak hours. 

 
E-7 Project sponsors should evaluate the potential for reducing peak energy demand by 

encouraging the use of electrified stationary sources during off-peak hours.  
 
Remaining Electricity Impacts: The preceding analysis concluded that significant adverse 
electricity demand impacts could be created by the proposed project because the potential 
increase in electricity usage would exceed baseline electricity consumption by up to 11 percent. 
Even after the mitigation measures are applied, electricity demand impacts would remain 
significant. 
 
4.3.3.3  Natural Gas 

 
Project-Specific Impacts: Control measures in the 2022 AQMP may result in: 1) an increase in 
demand for natural gas primarily associated with the production of electricity in the short term, 
the production of hydrogen in the short-term, and fueling vehicles; and 2) a decreased demand 
for natural gas appliances in commercial and residential setting. As detailed in Section 4.3.3.2, a 
number of control measures, as well as a number of existing state programs and mandates, are 
expected to require additional electricity. While the electrical grid needs to generate electricity 
that is comprised of 100 percent renewable energy by 2045, additional sources of electricity will 
be required in order to meet the 2035 goals. The RPS also requires 60 percent renewable energy 
by 2030, but the magnitude of the impacts from the increased electricity demand when compared 
to the emission benefits of the implementation of the RPS standard is not known at this time. 
 
The potential for growth in electrification poses considerable uncertainty on when, where, and 
how large the impact on natural gas demand in California will be. For the residential and 
commercial building sectors, electrification of various appliances such as space heating, water 
heating, cooking devices, and others would have the potential to decrease the use of natural gas. 
For example, some local jurisdictions have recently prohibited the installation of natural gas 
appliances and fireplaces when constructing new buildings. While there will be a shift from 
utilizing natural gas in these types of appliances for residential and commercial land uses to 
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electricity, the potential for increased electrification of vehicles and buildings would also 
contribute to an overall increase in electricity demand which could require natural gas-fired 
turbines and engines to ramp up operations to meet the increased load. This load increase could 
cause additional use of natural gas in electricity generation equipment. [California Gas and 
Electric Utilities, 2020].  
 
SoCal Gas projects total gas demand to decline at an annual rate of one percent between 2020 
and 2035. The decline in natural gas demand is due to modest economic growth and CPUC-
mandated energy efficiency standards and programs. Other factors that contribute to the 
downward trend are more stringent standards established in the revised Title 24 Building Codes, 
renewable electricity goals, a decline in core commercial and industrial demand, and 
conservation savings. [California Gas and Electric Utilities, 2020].  
 
From 2020-2035, residential demand in in the SoCal Gas region is expected to decline from 230 
to 198 billion cubic feet (see Figure 4.3-1). The decline is approximately one percent per year on 
average. The declining use per meter, primarily driven by aggressive energy efficiency goals and 
associated programs, offsets new meter growth. The core, non-residential markets (commercial, 
industrial, and natural gas vehicles) are expected to decline at an average annual rate of 1.0 
percent, or from 112 billion cubic feet in 2020 to 96 billion cubic feet by 2035. However, the 
natural gas vehicle market is expected to grow 1.45 percent over the forecast horizon. The 
natural gas vehicle market is expected to grow due to government (federal, state, and local) 
incentives and regulations encouraging the purchase and operation of alternative fuel vehicles as 
well as the increased use of renewable natural gas that provides significant GHG emission 
reduction benefits. The non-core, non-electric generation markets are expected to decline by 0.3 
percent, from 174 billion cubic feet in 2020 to 165 billion cubic feet by 2035 (see Figure 4.3-1). 
That decline is being driven by aggressive energy efficiency goals and associated programs. 
[California Gas and Electric Utilities, 2020].  
 
There are critical interdependencies between electricity and the natural gas system reliability in 
California. Natural gas-fired electricity generation has been an integral part of the electricity 
system, providing baseload power. It has also served as the backstop during drought conditions 
that reduce the availability of hydroelectric power generation. The role of natural gas-fired 
electricity generation in the electricity system is shifting with the addition of large amounts of 
renewable generation, primarily solar and wind. The large influx of renewable energy on the grid 
has reduced natural gas produced electricity from 53 percent of total electric generation in 2010 
to 48 percent in 2020. Renewables have displaced a portion of daytime generation previously 
provided by natural gas, but the intermittency of solar and wind resources necessitates flexible 
resources that can quickly come on-line when the sun sets, or winds stop blowing. (CEC, 2021].  
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Notes: 
(1) Source: California Gas and Electric Utilities, 2020. Core non-residential includes core commercial, core 
industrial, gas air-conditioning, gas engine, and natural gas vehicles. 
 

FIGURE 4.3-1 
Composition of SoCal Gas Requirements Average Temperature and Normal Hydro Year 

(2019-2035) 
Total electric generation load (including large cogeneration and non-cogeneration electric 
generation for a normal hydro year) is expected to decline from 245 billion cubic feet in 2020 to 
182 billion cubic feet in 2035, a decrease of 2.0 percent per year. The main factors for the 
decline are an increasing renewable energy target level, retirement of older natural gas-fired 
plants, and the addition of more efficient natural gas-fired plants. [California Gas and Electric 
Utilities, 2020].  
 
Mobile Sources: The natural gas vehicle market is expected to continue to grow due to 
government (federal, state, and local) incentives and regulations related to the purchase and 
operation of alternative fuel vehicles, as well as the increased use of renewable natural gas that 
provides significant GHG emission reduction benefits.  
 
However, growth may be offset by competing technologies and fuels as well as the potentially 
lower cost differential between petroleum fuel (gasoline and diesel) and natural gas. By the end 
of 2019, there were 335 CNG fueling stations delivering 15.1 billion cubic feet of natural gas for 
that year. The natural gas vehicle market is expected to grow 1.44 percent per year, on average. 
By the end of 2035, 418 CNG fueling stations delivering 19 billion cubic feet per year of natural 
gas are projected. The increased use of natural gas (CNG) as a transportation fuel would decrease 
the use of other petroleum fuels. [California Gas and Electric Utilities, 2020].  
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Some of the control measures in the 2022 AQMP may result in an increase in the use of natural 
gas in medium- and heavy-duty on road vehicles. Expanded use of alternative fuels in medium-
duty and heavy-duty trucks using more efficient, advanced natural gas engine technologies 
would be expected to reduce the use of diesel fuel. Natural gas-fired medium- and heavy-duty 
vehicles are an attractive option to diesel-fueled vehicles because they emit fewer criteria 
pollutants and toxic components without emitting diesel PM. However, hybrid vehicles and zero 
emission electric vehicles are further along in the development phase and expected to be 
preferred over natural gas vehicles. 
 
For ocean-going vessels, natural gas, in the form of liquefied natural gas (LNG), is not 
commonly used, but could be an option as an alternative fuel. In August 2022, the Port of Long 
Beach’s tenant Pasha christened the first LNG-powered regular service container vessel. Pasha 
expects to have a second LNG-powered vessel completed in 2022. More LNG-powered vessels 
will potentially be put into service. However, at this time it is not known the impact of fueling 
LNG-powered vessels will have on natural gas demand locally.  
 
Stationary Sources: For stationary sources, natural gas qualifies as BACT, so new installations 
of combustion equipment are currently required to use natural gas. The 2022 AQMP control 
measures focus on low NOx and zero emission technologies, which include electrification, and 
which are neither expected to include additional use of natural gas nor use natural gas for their 
operation. Some control measures contemplate replacing or retrofitting equipment which is 
expected to result in improved energy efficiency since new equipment and retrofitted equipment 
(e.g., low NOx burners) are generally more energy efficient.  
 
More than 95 percent of U.S. produced hydrogen is made from by a steam methane reforming 
process using natural gas, refinery fuel gas, coal (if hydrogen is manufactured outside of 
California), and water electrolysis. The existing hydrogen production infrastructure can be 
leveraged to support the initial commercialization of fuel cell electric vehicles (FCEVs), though 
there is little excess hydrogen production capacity. As the commercialization of FCEVs 
progresses, new hydrogen capacity will need to be built. [CEC, 2021]. 
 
In the early stages of commercialization, expanded hydrogen production will likely rely on 
natural gas feedstock converted to hydrogen with the steam methane reforming process, as this 
approach offers a low-cost pathway to producing hydrogen. Over time, the hydrogen fuel 
feedstock mix could evolve from this natural gas dominance to a more diversified production 
mix, such as a lower-carbon production mix that includes natural gas reformation with carbon 
capture and storage, coal with carbon capture and storage, biofuels, waste resources, nuclear, and 
water electrolysis using renewable electric power (coal and nuclear production are not expected 
for hydrogen production occurring in California). This shift is anticipated because it is expected 
that there will be a substantial push to de-carbonize transportation fuels. Hydrogen may also be 
produced from renewable energy resources and waste streams using low-carbon-emitting 
processes, e.g., biomass gasification, water electrolysis using renewable electricity, and 
reformation of renewable natural gas. [CEC, 2021]. Therefore, any increase in the use of natural 
gas for hydrogen production is expected to be short-term. 
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Conclusion – Natural Gas: As natural gas is generally widely available through an existing 
infrastructure of pipelines which currently transport and deliver natural gas to end users, natural 
gas supplies are not expected to be limited if the proposed project is implemented. The 
combined increase in natural gas demand needed for producing electricity and hydrogen 
and for fueling vehicles may be somewhat offset over the long-term by a decrease in 
demand for natural gas appliances in commercial and residential setting. However, over 
the short-term, the natural gas demand is expected to increase. Based upon these 
considerations, significant adverse energy impacts relating to natural gas demand are 
expected from implementing the proposed project. 
 
Project-Specific Mitigation: If significant adverse environmental impacts are identified in a 
CEQA document, the CEQA document shall describe feasible measures that could minimize the 
significant adverse impacts. [CEQA Guidelines Section 15126.4]. Therefore, feasible mitigation 
measures for reducing impacts related to potential natural gas demand are required. As individual 
control measures are promulgated as new or amended rules, additional mitigation measures may 
also be necessary to minimize electricity impacts. The following mitigation measures have been 
identified for reducing potential natural gas demand impacts, in additional to mitigation 
measures E-1 through E-7 above: 
 
E-8 Projects that require a substantial increase in natural gas demand should consider the use 

of renewable gas, where available and feasible, including biofuel landfill gas and gas 
produced from renewable fuels projects.  

 
E-9 Project sponsors should submit projected natural gas demand use to the local natural gas 

provider for any project anticipated to require substantial natural gas consumption. Any 
infrastructure improvements necessary should be completed according to the 
specifications of the natural gas provider. 

 
Remaining Natural Gas Impacts: The preceding analysis concluded that significant adverse 
natural gas impacts could be created by the proposed project because of the potential increase in 
natural gas for electricity and hydrogen production. Even after the mitigation measures are 
applied, natural gas demand impacts would remain potentially significant. 
 
4.3.3.4  Petroleum Fuels 
 
Implementation of the 2022 AQMP is expected to result in a decrease in the demand for 
petroleum fuels (e.g., diesel, and gasoline) due to mobile source control measures, as well as a 
potential increase in engine efficiency associated with the retrofit of new engines. A decrease in 
the demand for petroleum fuels includes control measures that would result in the installation of 
new engines in mobile sources, which tend to be more fuel efficient, resulting in the use of 
alternative fuels, or in an increase in electrified mobile sources, which would eliminate the use of 
petroleum fuels from mobile sources.  
 
As shown in Table 4.3-3, mobile source control measures (e.g., Control Measures MOB-01 
through MOB-10) are expected to encourage the introduction and use of low NOx and zero 
emission technologies in light-, medium-, and heavy-duty vehicles, school buses, off-road 
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agriculture sources, off-road construction equipment, equipment at port facilities (including 
harbor craft), locomotive engines, and lawn and garden equipment. Other control measures that 
are expected to result in a decrease in the use of petroleum fuels include Control Measures C-
CMB-04, C-CMB-05, L-CMB-03, L-CMB-04, ECC-01, MCS-01, EGM-01, and EGM-03. None 
of these control measures, however, identify a specific reduction in the amount of future use of 
petroleum fuels.  
 
Table 4.3-4 shows consumption of gasoline and diesel in the South Coast Air Basin, which is a 
subset of South Coast AQMD’s jurisdiction, was approximately 17,790 thousand gallons per day 
in 2018. It is expected that there will be a 27.7 percent reduction in the use of these petroleum 
fuels to 12,857 gallons per day consumed in 2037. 
 

TABLE 4.3-4 
Estimated Consumption of Gasoline and Diesel Fuel in South Coast Air Basin 

Gasoline and Diesel Fuel Consumed Percentage under 
Existing Use Year Billion Gallons per 

year 
Thousand Gallons 

per Day 
2018 6.5 17,790 -- 
2030 5.0 13,683 -23.1 
2037 4.7 12,857 -27.7 

Source: 2022 AQMP, Appendix III, Attachment D. 
 
Conclusion – Petroleum Fuels: Emissions from mobile sources are the largest contributors to 
NOx emissions in South Coast AQMD’s jurisdiction. Overall, implementation of the 2022 
AQMP is relying on a large reduction in NOx emissions from mobile sources which in turn 
would require a substantial reduction in the use of petroleum fuels, in particular gasoline and 
diesel. Because of requirements resulting in higher energy efficiencies, displacement by 
alternative clean fuels, and the increased inventories of electric vehicles, implementation of the 
2022 AQMP is expected to result in a reduction in the use of gasoline and diesel fuels, with the 
largest reductions coming from the on-road mobile source sector switching to electricity or 
alternative clean fuels. Therefore, implementation of the 2022 AQMP is expected to result in a 
decreased use of petroleum fuels. Thus, the decreased use of petroleum fuels would not result in 
substantial depletion of existing energy resource supplies.  
 
Based upon these considerations, significant adverse energy impacts relating to the use of 
petroleum fuels are not expected from implementing the proposed project. 
 
Project-Specific Mitigation: Since no significant energy impacts relating to petroleum fuel use 
were identified, no mitigation measures are necessary or required. 
 
Remaining Petroleum Fuels Impacts: Since the demand for petroleum fuels is expected to be 
less than significant such that no mitigation measures are required, energy impacts relating to 
petroleum fuels demand remain less than significant. 
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4.3.3.5  Alternative Fuels 
 
4.3.3.5.1 Electricity and Natural Gas 
 
The use of electricity and natural gas as alternative fuels for mobile sources were discussed in the 
previous Sections 4.3.3.2 – Electricity and 4.3.3.3 – Natural Gas.  
 
4.3.3.5.2 Biodiesel and Renewable Diesel 
 
Biodiesel and renewable diesel are both replacements for diesel fuel. Biodiesel is produced by 
transesterification of vegetable oils and animal fats. Renewable diesel production uses a 
hydrogenation process rather than the esterification process used to produce biodiesel. 
Renewable diesel and other (non-fuel ethanol) biofuels and biointermediates can be produced 
through a variety of processes such as hydrotreating, gasification, pyrolysis, and other 
biochemical and thermochemical technologies. Renewable diesel is a biomass-based diesel fuel 
similar to biodiesel, but with important differences. Biodiesel is approved for blending with 
petroleum-based diesel. Unlike biodiesel, renewable diesel is a hydrocarbon that is chemically 
equivalent to petroleum diesel and can be used as a drop-in biofuel that does not require blending 
with petroleum diesel for use. This also means that it could be used in diesel engines without any 
modifications to the engines and could be transported via existing pipelines.  
 
The advantages of biodiesel and renewable diesel include decreased net CO2 (GHG), VOC, CO, 
and PM emissions, and fuel properties similar to petroleum-based diesel for ease of use in 
engines designed to use diesel fuel. Biodiesel disadvantages include poorer cold flow 
characteristics and lower heating values. With the advent of the policies that provide incentives 
or require alternative diesel fuels, such as the federal Renewable Fuel Standard and the 
California Low Carbon Fuel Standard, there has been more interest in the production of biodiesel 
and renewable diesel. The production and use of biodiesel and renewable diesel have been 
gradually increasing over the past few years in California, but there is a potential constraint in 
securing enough low-carbon intensity feedstock to produce these fuels.  
 
Diesel consumption as a transportation fuel in California has been about 2.6 billion gallons 
annually, so the potential shift to using biodiesel and renewable diesel, in lieu of petroleum-
based diesel, could be substantial and presents a market opportunity for producers of both 
biodiesel and renewable diesel. Currently, there are approximately 53 public and 31 privately-
owned fueling stations that offer biodiesel blends (primarily B20). The privately-owned biodiesel 
fueling stations are primarily dedicated for providing fuel for government fleets. The locations of 
most of the public and privately-owned stations are concentrated in urban areas and along major 
highways. Since renewable diesel is chemically equivalent to petroleum-based diesel, existing 
pipelines and fueling stations can continue to be utilized for transitioning to biodiesel and 
renewable diesel as a transportation fuel. [CEC, 2021c]. 
 
Zero emission technologies are the preferred technologies for most of the mobile source control 
measures in the 2022 AQMP and substantial progress has been made with developing zero 
emission vehicles, including electric trucks which are currently being used in some test 
programs. However, achieving zero emission technologies in other sectors, such as airplanes, 

https://afdc.energy.gov/glossary.html#Transesterification
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long-run locomotive engines, and marine vessels has been much more difficult, which has 
necessitated exploring the potential substitution of petroleum-based jet fuel and diesel with 
renewable jet fuel and diesel. Renewable jet fuel is currently being produced as a blend which 
also contains petroleum-based jet fuel and is being used in airplanes. However, none of the 
proposed control measures address jet engines, so renewable jet fuel is not discussed further in 
this Program EIR. However, Control Measure MOB-04 will replace diesel-powered airport 
ground support equipment with low NOx and zero emission technologies. Fueling existing fleets 
and other sources for which zero emission technologies do not currently exist with renewable 
diesel will help achieve some reductions of criteria air pollutants and GHGs over the short-term 
interim as zero emission technologies are being developed over the long-term.  
 
There are currently a number of renewable fuel projects under development at existing refineries 
in California, including but not limited to AltAir Renewable Fuels Conversion Project in 
Paramount, Martinez Refinery Renewable Fuels Project, and Phillips 66 Rodeo Renewed 
Project. Collectively, these three projects would produce over 130,000 barrels per day (47.5 
million barrels per year) of renewable fuels. In addition, Kinder Morgan has made investments to 
expand biodiesel storage and delivery capacity at its Fresno and Colton terminals with a reported 
throughput of 19 to 20 million gallons per year at each facility, respectively. In addition, 
Chevron has announced the exclusive delivery of biofuel blend (five percent biofuel diesel 
blended with 95 percent petroleum-based diesel, B5) at its facility in Montebello. CEC has 
reported that other refiners have the capacity to blend biodiesel, with an estimated capacity of 
110 million gallons annually. [CEC, 2021c].  
 
Conclusion – Biodiesel and Renewable Diesel: The 2022 AQMP seeks to convert mobile 
sources from using traditional petroleum fuels, to alternatives which are zero emission, such as 
electricity. Both biodiesel and renewable diesel are expected to be attractive for achieving some 
reductions of criteria air pollutants and GHGs over the short-term; however, as development of 
zero emission technologies progresses, it is likely that biodiesel and renewable demand would 
decline in the future, similar to any declines in demand for petroleum-based diesel fuel. Due to 
the current and anticipated production levels of biodiesel and renewable diesel, sufficient supply 
of biodiesel and renewable diesel should be available regardless of whether the 2022 AQMP is 
implemented. Therefore, no significant impacts on the production or demand of biodiesel and 
renewable diesel are expected to occur as a result of implementation of the 2022 AQMP. Based 
upon these considerations, significant adverse energy impacts relating to the use of 
biodiesel and renewable diesel are not expected from implementing the proposed project. 
 
Project-Specific Mitigation: Since no significant energy impacts relating to biodiesel and 
renewable diesel production and use were identified, no mitigation measures are necessary or 
required. 
 
Remaining Biodiesel and Renewable Diesel Impacts: Since the demand for biodiesel and 
renewable diesel is expected to be less than significant such that no mitigation measures are 
required, energy impacts relating to Biodiesel and Renewable Diesel demand remain less 
than significant. 
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4.3.3.5.3 Ethanol and Ethanol Blends 
 
There are a number of 2022 AQMP control measures that identify alternative fuels as a potential 
compliance option. Since many of the control measures ultimately call for low NOx and zero 
emission technologies, the use of ethanol or ethanol blends such as E85 (i.e., 85 percent ethanol 
blended with 15 percent petroleum-based gasoline), in lieu of gasoline, could be relied upon 
more as an interim measure towards achieving a portion of the overall desired emission 
reductions necessary to reach attainment with the federal ozone standard. E85 has a lower fuel 
economy rating than gasoline because it contains about 27 percent less energy content per gallon 
compared to gasoline. [CEC, 2021]. E85 cost less than petroleum-based gasoline and its use will 
help reduce some emissions of toxic air contaminants (e.g., benzene, toluene, and xylenes) when 
compared to petroleum-based gasoline but will increase other toxic air contaminant emissions 
(e.g., acetaldehyde). [Alternative Fuels Data Center (AFDC), 2022]. 
 
California has several distributors of ethanol blended fuels and E85 and approximately 10 to 15 
million gallons per year of E85 is consumed for transportation purposes. There are 14 stations in 
Los Angeles County and four stations in Orange County that offer E85 fuel. [CEC, 2021]. 
Further, since 2012, approximately 752,000 flexible fuel vehicles (i.e., vehicles that equipped 
with an in-line sensor to detect the fuel composition and a control module to adjust the flow rate 
of fuel to the engine, so the engine performs properly when fueled by either E85 or petroleum-
based gasoline) have been registered in California. Thus, it is possible that there could be 
increased demand for ethanol and ethanol blends as combustion fuels in the short-term. Further, 
if all flexible fuel vehicles solely rely on E85, the potential sales volume could grow to 
approximately 240 million gallons per year.  
 
Ethanol production in the United States 2021 is reported at 13.94 billion gallons from facilities 
with the capacity to produce up to 17.5 billion gallons. [EIA, 2022]. It is expected that there is 
sufficient ethanol production capacity to meet any increased demand should compliance with the 
2022 AQMP control measures lead to additional use of ethanol blends. The 2022 AQMP seeks to 
convert mobile emission sources to alternative fuels which are zero emission, such as electricity, 
so the use of ethanol fuel blends is not expected to increase substantially. No significant impacts 
on ethanol or E85 production is expected.  
 
Conclusion – Ethanol and Ethanol Blends: Based upon these considerations, significant 
adverse energy impacts relating to the production and use of ethanol and ethanol blends 
are not expected from implementing the proposed project. 
 
Project-Specific Mitigation: Since no significant energy impacts relating to the production and 
use of ethanol and ethanol blends were identified, no mitigation measures are necessary or 
required. 
 
Remaining Ethanol and Ethanol Blends Impacts: Since the demand for ethanol or E85 is 
expected to be less than significant such that no mitigation measures are required, energy 
impacts relating to the production and use of ethanol and ethanol blends remain less than 
significant. 
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4.3.3.5.4 Hydrogen 
 
There is growing interest and financial support for the use of hydrogen-powered fuel cells to 
power cars, trucks, homes, and businesses. As opposed to alternative fuel vehicles which burn 
fuel in a combustion engine to produce usable energy, a hydrogen FCEV relies on an 
electrochemical reaction between hydrogen (from the fuel tank) and oxygen to produce useful 
electrical energy along with water and heat as waste products. Current hydrogen vehicles in 
California consist of demonstration fuel cell passenger cars, internal combustion engine 
passenger cars, fuel cell buses, and hybrid fuel cell buses. The California Fuel Cell Partnership, a 
public-private partnership between interested industry and state and local government agencies, 
has been leading the coordination of fuel cell vehicle demonstrations in California, while the 
U.S. Department of Energy’s FCEV Learning Demonstration project has worked on hydrogen 
FCEV technologies at the federal level. Despite continuing improvements in performance and 
fuel cell system durability, challenges remain for broad commercialization of FCEV technology. 
These include system integration and optimization, and access to hydrogen fuel (a big hurdle to 
the use of fuel cell vehicle adoption). [CEC, 2021]. Hydrogen fueling stations and deployment of 
vehicles are rapidly accelerating and as such, data reported in this Program EIR is from 
published reports and updated as available. 
 
The deployment of both FCEVs and the associated hydrogen fueling infrastructure is mainly for 
commercial applications in California, with a growing commercial deployment. As such, 
hydrogen fueling for transportation vehicles is not widely offered for retail sale. Executive Order 
B-48-18 requires that 200 hydrogen stations be developed in California by 2025. From the most 
recently published CEC report, there are currently 55 public and private hydrogen fueling 
stations operating in the United States, 23 of which are in California, and of those, only 10 of all 
hydrogen fueling stations in the United States offer public fueling, and nine of them are in 
California. CEC-funded projects are expected to increase the total number of hydrogen stations 
in California to 54 stations which will allow FCEVs to be deployed in urban retail markets. CEC 
expects that hydrogen infrastructure will first be deployed in a few select urban markets, and 
then phased into a wider set of strategic urban areas before it is expanded into a nationwide 
network. [CEC, 2021c]. The California Fuel Cell Partnership provides an on-line hydrogen fuel 
station map (https://cafcp.org/stationmap) which shows the status of fueling locations as open, 
off-line, under construction, in-process for permitting, or planned. The data shows that 20 are 
open in the South Coast Air Basin but no data is shown as to the amount of hydrogen available at 
each location. The data from this website shows the majority of hydrogen fuel stations, which are 
either open or in development in the South Coast Air Basin, are located in Los Angeles and 
Orange Counties with one in Riverside County and none in San Bernardino County. Hydrogen 
suppliers are expected to include major oil companies that currently provide gasoline fuel to 
retail stations, many of which also operate hydrogen plants to produce hydrogen as a 
transportation fuel. However, existing hydrogen plants currently operate at full capacity, largely 
to produce petroleum fuels. Therefore, additional hydrogen would need to be produced to 
support the use of hydrogen as an alternative fuel.  
 
Hydrogen fuel cells are proven technology, but more work is needed to make them cost-effective 
for use in cars, trucks, homes, or businesses. The U.S. DOE FCEV Learning Demonstration 
deployed more than 180 FCEVs as part of its technology validation efforts, and more than 400 

https://cafcp.org/stationmap
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FCEVs have been deployed in addition to the U.S. DOE validation vehicles. [CEC, 2021c]. As 
of July 2022, 14,198 FCEVs have been sold in the United States. [CAFCP, 2022]. In addition, 
more than 40 fuel cell transit buses have been deployed in the United States, including 16 in 
California at the time the report was published.  
 
CEC staff estimates that approximately 10,000 FCEVs are registered and operating in California. 
The current number of open retail hydrogen refueling station in the state is 52 and another 31 are 
planned and under contract through the Clean Transportation Program. The expected total 
capacity of these hydrogen fueling stations is 69,000 kilograms per day, enough to support 
98,000 FCEVs, assuming enough hydrogen is available to supply these stations. This rate of 
deployment shows that station development is staying ahead of FCEV deployment. Funding of 
hydrogen stations funded by the Clean Transportation Program is expected to be sufficient to 
support the fueling needs of nearly 230,000 FCEVs. [CEC, 2021].  
 
One of the goals of the 2022 AQMP is to shift from conventional petroleum fuels to low NOx or 
zero emission technologies, including hydrogen. The 2022 AQMP does not mandate hydrogen 
fuel use by fleet operators, and hydrogen fuels need further technology demonstration and 
deployment for vehicles larger than passenger cars (i.e., medium- and heavy-duty vehicles). The 
hybrid and electric vehicle technologies and deployment are much further developed than the 
hydrogen fuel cell vehicles for industrial and commercial uses (i.e., heavy-duty truck uses). 
Therefore, early advancement of light-duty FCEVs along with the further development of heavy-
duty FCEVs is expected to increase hydrogen demand for mobile sources. As discussed in this 
subsection, little excess hydrogen capacity is available to meet the increase in hydrogen demand 
and additional hydrogen production facilities will be necessary. Thus, the increased demand 
impacts for hydrogen fuel are expected to be significant.  
 
Conclusion – Hydrogen: Based upon these considerations, significant adverse energy 
impacts relating to the production and use of hydrogen are expected from implementing 
the proposed project. 
 
Project-Specific Mitigation: If significant adverse environmental impacts are identified in a 
CEQA document, the CEQA document shall describe feasible measures that could minimize the 
significant adverse impacts. [CEQA Guidelines Section 15126.4]. Therefore, feasible mitigation 
measures for reducing impacts related to potential hydrogen demand are required. As individual 
control measures are promulgated as new or amended rules or proposed hydrogen production 
facilities are constructed, additional mitigation measures may also be necessary to minimize 
environmental impacts. While new hydrogen facilities are not expected to be constructed as 
separate facilities, some new hydrogen production facility projects may be subject to South Coast 
AQMD permitting requirements or, if no South Coast AQMD permits are necessary, require land 
use approvals from the local government (e.g., city or county). Projects requiring permits or land 
use approvals are expected to undergo CEQA review by either the South Coast AQMD or the 
local governmental agency and must show consistency with this Program EIR. The following 
mitigation measures have been identified for reducing energy impacts from expanding hydrogen 
production: 
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E-10 Project sponsors should pursue incentives to encourage the use of energy efficient 
equipment and vehicles, and promote energy conservation associated with hydrogen 
production. 

 
E-11 Project sponsors should site new facilities in areas where infrastructure exists to reduce 

the amount of energy necessary to build new hydrogen production facilities. 
 
E-12  Project sponsors should pursue hydrogen production and delivery through the most 

energy efficient, least environmentally impactful methods, where feasible.  
 
Remaining Hydrogen Impacts: The preceding analysis concluded that significant adverse 
energy demand impacts could be created by the proposed project because the potential increase 
in hydrogen usage would exceed baseline hydrogen production. Even after the mitigation 
measures are applied, hydrogen demand impacts would remain significant.  
 
4.3.3.5.5 Propane (LPG) 
 
There several AQMP control measures that, while being technology neutral, could involve the 
use of low NOx and zero emission technologies including alternative fuels such as propane 
(LPG), Propane is an unregulated fuel in California (except for storage and safety issues); no 
data are collected by the state on propane sales or usage. The Alternative Fuels Data Center 
reports that there are only 1,500 registered propane vehicles out of just under 35 million 
registered vehicles.184 
 
Propane-fueled vehicles are used primarily by fleet vehicles (e.g., state-owned vehicles). 
However, the release of U.S. EPA’s addendum to Memorandum 1A, had the effect of stifling the 
number of vehicles being converted to using propane fuel. Memorandum 1A provided, in part, 
that the use of an aftermarket part, alteration or add-on part will not constitute tampering if the 
dealer has a “reasonable basis” to believe that such acts will not adversely affect emissions 
performance. These alterations included converting vehicles from petroleum fuels to CNG or 
propane. Prior to release of the Memo, state agencies could represent that based on testing 
completed in accordance with their procedures, there was evidence that the vehicle would be in 
compliance with emission standards for their useful life. This included vehicles primarily 
certified in California and Colorado. The U.S. EPA became aware of federal emission test data 
conducted by the National Renewable Energy Laboratory (NREL) which indicated that a 
significant number of vehicles modified to run on alternative fuels were exceeding one or more 
applicable federal emission standards. Therefore, the U.S. EPA changed the emission testing 
requirements to make them more stringent.185 
 
The hybrid and electric vehicle technologies and deployment are much further along than the 
propane-fueled vehicles. Further, propane-fueled vehicles are not considered zero emission or 
low NOx technology. Therefore, the use of propane attributable to the 2022 AQMP control 
measures is not expected to be significant. Propane is a by-product of natural gas processing and 

 
184 AFDC, 2022a. California Alternative Fueled Registered Vehicles in 2021, https://afdc.energy.gov/states/ca. 
185 U.S. EPA, Addendum to Mobile Source Enforcement Memorandum 1A, September 1997, 
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crude oil refining. Most of the propane consumed in the United States is produced in North 
America. Renewable propane can also be produced from biofeed stocks such as cooking oil, and 
animal fats.186 Further, the supply of propane used in the transportation sector is expected to be 
sufficient in the near future, both worldwide and in the United States, should propane-fueled 
vehicles meet the applicable requirements/standards of the control measures. 
 
Conclusion – Propane (LPG): Based upon these considerations, significant adverse energy 
impacts relating to the production and use of propane (LPG) are not expected from 
implementing the proposed project. 
 
Project-Specific Mitigation: Since no significant energy impacts relating to propane (LPG) 
production and use were identified, no mitigation measures are necessary or required. 
 
Remaining Propane (LPG) Impacts: Since the demand for propane (LPG) is expected to be 
less than significant such that no mitigation measures are required, energy impacts relating to 
propane (LPG) demand remain less than significant. 
 
4.3.3.5.6 Methanol 
 
There several proposed control measures that, while being technology neutral, could involve the 
use low NOx and zero emission technologies including alternative fuels. In the 1980s and 1990s, 
methanol was studied as an alternative transportation fuel using 500 vehicles, which are no 
longer in service. Methanol is an extremely toxic alcohol, a VOC with a high vapor pressure, and 
is typically produced by reacting natural gas and steam. Fuel specifications for 100 percent and 
85 percent methanol became effective in 1993. The AFDC reports that while used in the 1990s, 
methanol is no longer used or developed as a commercial transportation fuel.187  
 
In the early 1990s, the South Coast AQMD participated in a pilot program to test some methanol 
vehicles for its fleet and as part of this pilot program, the South Coast AQMD operated a 
methanol dispenser at its facility. Due to the corrosivity and toxicity of methanol combined with 
the need for frequent and costly maintenance and the lack of reliability of the methanol-fueled 
vehicles, the South Coast AQMD pivoted from using methanol vehicles to natural gas vehicles 
and subsequently removed the methanol dispenser. The AFDC shows no registered methanol 
vehicles in 2021 in California.188 No sales or usage data are collected by the state on methanol as 
a transportation fuel. As such, methanol being used as an alternative fuel has fallen out of favor 
and is not considered a feasible alternative fuel for on-road vehicles. Thus, there is little to no 
potential future growth of methanol as an alternative fuel for on-road vehicles. 
 
Due to the International Maritime Organization (IMO) adopting a rule limiting the sulfur content 
in fuel oil used on ships operating outside designated emission control areas to 0.50 percent mass 

 
186 AFDC, Propane Production and Distribution; https://afdc.energy.gov/fuels/propane_production.html 
187 AFDC, 2022b. Alternative Fuels Data Center, Fuels & Vehicles Emerging Fuels, Methanol, 

https://afdc.energy.gov/fuels/emerging_methanol.html. 
188 Ibid. 

https://afdc.energy.gov/fuels/emerging_methanol.html
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by mass which went into effect on January 1, 2020 (referred to as IMO 2020)189 and CARB’s 
ocean-going vessel fuel regulations, the shipping industry has been exploring alternative fuels for 
ocean-going vessels for short-sea ships and deep-sea ships. Short-sea ships are designed to be 
powered by a single fuel, while deep-sea ships are designed to be able to switch between using 
two different fuels (e.g., dual-fuel). For the ocean-going vessel sector, methanol or methanol 
made from renewable sources has been getting a lot of attention, especially because of its low 
sulfur content and lower cost of production and infrastructure. For example, one dual-fueled 
ocean-going vessel is in the process of being constructed to be able to run on either methanol or 
marine diesel) and is expected to be delivered in the Netherlands in 2023. In addition, Denmark’s 
AP Moller Maersk shipping company has ordered eight methanol-powered container vessels for 
delivery in 2024; however, it cannot be confirmed at the time of publication if these eight will 
have dual-fuel capability.190 While there is only one dual-fuel methanol ocean-going vessel in 
operation and a few more are being built, but the current methanol supplies do not support a 
large deployment. 
 
The shipping industry is also researching the potential use other alternative fuels for ocean-going 
vessels such as LNG, LPG, biofuel, and synthetic fuels, but due to climate change, the research 
is prioritizing zero-carbon fuels such as ammonia and hydrogen, etc., especially. Since methanol 
is a carbon-based fuel, it is not projected to be the predominate alternative fuel in the future for 
ocean going vessels. Therefore, no significant energy demand impacts pertaining to using 
methanol as an alternative fuel for transportation purposes are expected. 
 
Conclusion – Methanol: Based upon these considerations, significant adverse energy 
impacts relating to the production and use of methanol have not been identified from 
implementing the proposed project. 
 
Project-Specific Mitigation: Since no significant energy impacts relating to methanol 
production and use were identified, no mitigation measures are necessary or required. 
 
Remaining Methanol Impacts: Since the demand for methanol is expected to be less than 
significant such that no mitigation measures are required, energy impacts relating to the 
production and use of methanol remain less than significant. 
 
4.3.3.5.7 Renewable Energy 
 
A number of 2022 AQMP mobile source control measures would encourage the use of zero 
emission control technologies, which could potentially include electrification, as well as the use 
of clean fuels and alternative fuels.  
 
Biomethane or renewable natural gas is predominantly recovered from organic waste streams, 
including landfills, agricultural operations, and wastewater treatment facilities, making it 

 
189 International Maritime Organization, 2020. IMO 2020. https://www.imo.org/en/MediaCentre/HotTopics/Pages/Sulphur-

2020.aspx 
190 Reuters, 2022. Wartsila steps us green fuel push with methanol-powered ship, July 14, 2022, 

https://www.reuters.com/business/energy/wartsila-steps-up-green-fuel-push-with-methanol-powered-ship-2022-07-14. 

https://www.reuters.com/business/energy/wartsila-steps-up-green-fuel-push-with-methanol-powered-ship-2022-07-14
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attractive as a low carbon fuel. Renewable natural gas is also expected to be generated from 
renewable fuels projects that are currently being implemented at refineries that use or would use 
vegetable oil feedstocks, including the AltAir Renewable Fuels Conversion Project in 
Paramount, Martinez Refinery Renewable Fuels Project, and Phillips 66 Rodeo Renewed 
Project. In March 2019, SoCalGas announced a plan to replace 20 percent of its traditional 
natural gas supply with renewable gas by 2030. SoCalGas has a goal of replacing five percent of 
its natural gas supply with renewable natural gas by 2022. In addition, SoCalGas is currently 
procuring renewable natural gas for use in its fleet and utility-owned public access natural gas 
fueling stations. [California Gas and Utilities, 2020].  
 
There are number of different types of renewable energy sources such as biomass, geothermal, 
hydroelectric, solar, and wind. With regard to potential electricity impacts that could potentially 
occur from implementing the 2022 AQMP, refer to Section 4.3.3.2. The 2022 AQMP control 
measures are aimed at incentivizing the use of low NOx and zero emission equipment including 
vehicles, trucks, buses, and possibly other sources such as locomotive engines and marine ship 
engines at berth. The potential use of electricity for certain zero emission equipment is expected 
to result in potentially significant electricity impacts as more electrical capacity will be needed.  
 
SB100 requires all California sales of retail electricity and state agency-produced electricity to be 
renewable and zero-carbon resources by 2045. In the last decade, commercial solar photovoltaic 
in California has grown from 200 MW in 2011 to almost 13,000 MW in 2020, and wind capacity 
has grown from 4,000 MW in 2011 to 6,000 MW in 2020. At the same time, customer-sited solar 
(i.e., solar power produced at customer locations such as businesses and homes) has grown from 
126 MW in 2005 to more than 11,000 MW in 2020.  
 
While the growth in solar and wind has been substantial, record-setting additions of new zero-
carbon resources are necessary to meet the state’s climate goals. The state needs to build six GW 
of new renewable and storage resources annually to meet the SB100 target of a carbon free 
electricity system by 2045. By comparison, over the last decade, the state has built on average 
one GW of utility solar, 300 MW (0.3 GW) of wind, and 250 MW (0.25 GW) of battery storage 
per year, with most of the battery storage capacity having been added in 2021. [CEC, 2021].  
 
Deployment of battery energy storage systems (BESS) on the California electrical grid has 
increased in recent years. BESS capacity on the electricity system was approximately 550 MW at 
the end of 2020, 1,500 MW as of September 2021, and is expected to grow to 3,000 MW by the 
end of 2021. BESS offers the opportunity to take advantage of clean energy during the day by 
storing it for use during resources-limited conditions. The California Public Utilities Commission 
is expected to add 10,000 MW of new BESS by the end of 2026. [CEC, 2021a]. 
 
A reduction in rainfall means less water and reduced availability of hydroelectric power 
resources. Between April 2021 and September 2021, California generated less hydroelectric 
power than in any of the six previous years. When water is scarce, hydroelectric power is 
reserved for use during the summer.  
 
The rollout of renewable energy has allowed hydroelectric power to act as a peaking resource 
under drought conditions. Hydroelectric power is used most during the morning and evening 
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peaks in net demand. On the high-demand days of summer 2015, hydroelectric power increased 
throughout the day and peaked in the evening at 4.1 GW. By 2021, the presence of renewables, 
particularly solar, allowed hydroelectric power to reduce midday generation and generate more 
power around the net demand peak. Hydroelectric power generation on the highest demand days 
of 2021 surpassed 4.3 GW – an increase from 2015, despite a 20 percent reduction in overall 
hydroelectric power production. The depth of the current drought presents additional problems. 
Lake Oroville, which feeds California’s fourth-largest hydroelectric power plant, has dropped so 
low that it has forced the plant off-line. Across the state, dropping reservoirs and requirements to 
maintain downstream temperatures for vulnerable fish populations and flows for recreation 
(among others) have reduced California’s late summer hydroelectric power capacity by about 22 
percent or 1,500 MW. [CEC, 2021].  
 
Control Measure L-CMB-08 could encourage routing landfill produced biogas to be used in 
place of natural gas as a renewable gas for use in other processes, e.g., electricity production. 
Therefore, this control measure could result in an increase in biogas generation providing 
beneficial impacts to renewable energy sources.  
 
The other 2022 AQMP control measures are not expected to have a significant adverse impact on 
any renewable fuel sources. Indirect impacts would include the increased use of electricity, 
potentially increasing the need to generate additional renewable energy sources to meet 
California’s energy goals. California has an aggressive Renewables Portfolio Standard (RPS) 
with a requirement for 20 percent use of renewable energy by 2010, 33 percent by 2020, and 60 
percent by 2030. California met the 2010 and 2020 standards and is on of schedule for meeting 
the 60 percent renewable RPS by 2030. Because California is on track to meet its RPS, the 
impacts of the 2022 AQMP on renewable energy sources are expected to be less than significant.  
 
Conclusion – Renewable Energy: Based upon these considerations, significant adverse 
energy impacts relating to the production and use of biomethane, and renewable natural 
gas are not expected from implementing the proposed project. 
 
Project-Specific Mitigation: Since no significant energy impacts relating to the production and 
use of biomethane and renewable natural gas were identified, no mitigation measures are 
necessary or required. 
 
Remaining Renewable Energy Impacts: Since the demand for biomethane and renewable 
natural gas is expected to be less than significant such that no mitigation measures are required, 
energy impacts relating to the production and use of biomethane, and renewable natural 
gas remain less than significant. 
 
Conclusion – Alternative Fuels: Based on the above information, potential alternative fuels 
demand impacts are expected to be less than significant for all alternative fuels (i.e., biodiesel, 
renewable diesel, ethanol and ethanol blends, propane, and biomethane and renewable natural 
gas), except hydrogen. 
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Project-Specific Mitigation: Mitigation measures are only required for hydrogen. The Program 
EIR identified mitigation measures: E-10 to E-12 for hydrogen. Even after the mitigation 
measures are applied, hydrogen demand impacts would remain significant. 
 
Remaining Alternative Fuels Impacts: Since potential alternative energy demand impacts are 
expected to be significant for hydrogen demand after the mitigation measures are applied, 
hydrogen demand impacts would remain significant. All other alternative fuels (i.e., 
biodiesel, renewable diesel, ethanol and ethanol blends, propane, and biomethane and 
renewable natural gas) impacts are less than significant, no mitigation measures are 
required, and impacts remain less than significant. 
 
4.3.4 SUMMARY OF ENERGY IMPACTS 
 

• The 2022 AQMP could result in up to a 11 percent increase in electricity and increased 
electricity demand remains potentially significant after mitigation. 

 
• The 2022 AQMP would also have some beneficial impacts on energy as a result of a shift 

away from petroleum fuels. The electrical grid and hydrogen supply supporting these 
electric vehicles would need to represent 50 percent renewable energy generation by 
2030, as required by the Clean Energy and Pollution Reduction Act of 2015. A large 
portion of the fuels for combustion engine vehicles would also need to be sourced from 
renewable feedstock.  
 

• As natural gas is generally widely available, natural gas supplies are not expected to be 
limited if the proposed project is implemented. The combined increase in natural gas 
demand needed for producing electricity and hydrogen and for fueling vehicles may be 
somewhat offset over the long-term by a decrease in demand for natural gas appliances in 
commercial and residential setting. However, over the short-term, the natural gas demand 
is expected to increase, and the proposed project may result in significant adverse energy 
impacts relating to natural gas demand. Natural gas impacts would remain significant 
after mitigation.  

 
• Implementation of the 2022 AQMP is expected to shift the use of petroleum fuels 

(gasoline and diesel) to battery-electric, hydrogen, and potentially other alternative fuels, 
increasing the use of renewable energy supplies. The 2022 AQMP would result in a 
reduction in the use of petroleum fuels, providing a beneficial long-term operational 
impact on energy conservation. No increase in the use of petroleum fuels would be 
expected. 

 
• The 2022 AQMP is not expected to result in significant impacts on alternative fuels, 

including biodiesel, renewable diesel, ethanol and ethanol blends, and propane, and 
methanol so that no mitigation measures are required. 

 
• Implementation of the 2022 AQMP could result in an increase in hydrogen use that 

cannot be currently met by existing producers. The expansion of hydrogen production, 
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especially in the short-term through steam methane reforming of natural gas, is expected 
to be significant. 

  
• Potential renewable energy impacts are expected to be less than significant, so that no 

mitigation measures are required. 
 
4.3.5 CUMULATIVE ENERGY IMPACTS AND MITIGATION MEASURES 
 
As discussed in Chapter 2, Project Description, in order to attain the 8-hour ozone standard, the 
majority of NOx emission reductions must come from mobile sources, including ships, aircraft, 
and locomotive engines, that are primarily regulated under federal and international jurisdiction, 
with limited authority for CARB and the South Coast AQMD. Attainment is not possible without 
significant reductions from these sources. Therefore, CARB has prepared the Proposed 2022 
State Strategy for the State Implementation Plan (Proposed 2022 State SIP Strategy) which 
describes the State’s strategy and commitments to reduce emissions from State-regulated sources 
needed to support attainment of the 70 ppb 8-hour ozone standard. The Proposed 2022 State SIP 
measures are described in Chapter 2, Section 2.7.3.1.  
 
SCAG as the Metropolitan Planning Organization MPO for the Southern California region, is 
mandated to comply with federal and state transportation and air quality regulations. In 
consultation with federal, state, and local transportation and air quality planning agencies and 
other stakeholders, SCAG developed the Final 2020–2045 2020 RTP/SCS, also known as 
Connect SoCal, and the 2021 Federal Transportation Improvement Program (FTIP), with TCMs 
to address the 2015 8-hour ozone standards in the Basin and these are included in three sections 
of Appendix IV-C of the 2022 AQMP.  
 
In addition to the CARB and SCAG programs, Table 4.3-5 summarizes the major clean 
transportation and GHG reduction policies that are being implemented at the state levels. The 
CARB SIP, SCAG’s Connect SoCal, the policies in Table 4.3-5, and the 2022 AQMP all have 
policies that are aimed at air quality improvement, as well as GHG reductions. 
 
4.3.5.1 CARB’s Proposed 2022 State Strategy 
 
Implementation of CARB’s Proposed 2022 State Strategy could require construction and 
operation of new or modified facilities or infrastructure as well as increased lithium mining. 
While these compliance responses would require the consumption of energy resources, these 
actions would enable the transition to zero emission technologies to comply with provisions of 
the Proposed 2022 State Strategy and would not involve the wasteful or inefficient use of energy.  
 
The state’s energy capacity is expected to increase as a result of implementing GHG reducing 
regulations and policies. Statewide regulations such as the ZEV Mandate, Advanced Clean Fleet 
Regulation, Advanced Clean Transit Regulation, and the Innovative Clean Transit (ICT) 
Regulation aim to achieve GHG reductions from the mobile source sector through the 
deployment of electric, zero, and near zero emission vehicles, which would replace vehicles 
powered by internal combustion engines. Utilities are working in coordination with the CPUC to 
fund infrastructure expansion projects to meet this future demand. CPUC is also responsible for 
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regulating Electric Power Procurement and Generation and evaluates the necessity for additional 
power generation by California utilities in both the short and long term. [CARB, 2022].  
 

TABLE 4.3-5 
Major Clean Transportation Policies that Impact Energy Resources in California 

Policy Action Leading Objectives 
Senate Bill 32 (Pavley, 
Chapter 249, 2016 
Statutes) 

40 percent reduction in state GHG emissions relative to 1990 
levels by 2030. 

Senate Bill 100 (De Leon, 
Chapter 312, 2018 
Statutes) 

60 percent renewable electricity by 2030. 
100 percent renewable or zero-carbon electricity by 2045. 

Executive Order B-55-18 Carbon neutrality by 2045. 
Clean Air Act; California 
State Implementation Plans 80 percent reduction in NOx emissions by 2031. 

Executive Order B-16-12 1.5 million ZEVs by 2025 
Executive Order B-48-18 5 million ZEVs on the road by 2030. 

250,000 electric charging stations, including 10,000 direct 
current (DC) fast chargers, as well as 200 hydrogen stations by 
2025. 

Executive Order N-79-20 100 percent of new light-duty vehicle sales ZEVs by 2035. 
100 percent of operating drayage trucks, off-road vehicles, and 
off-road equipment are ZEVs by 2035, where feasible. 
100 percent of operating trucks and buses are ZEVs by 2045, 
where feasible. 

CARB Advanced Clean 
Trucks 

Manufacturers required to sell zero emission trucks at increasing 
percentages from 2024 through 2035 (e.g., 55% of Class 2b-8 
truck/chassis sales would be zero emission trucks by 2035) 

CARB At-Berth 
Regulation 

Tanker and roll on-roll off vessels required to reduce emissions 
through shore power, capture and control systems or some 
alternative compliance solution 

Source: CEC, 2021 
 
Use of zero and near-zero emission technologies would divert energy from fossil fuel-powered 
systems and engines to electrical systems, which, as mandated by the renewable portfolio 
standard, will become increasingly more renewable in the coming years. Through the use of 
alternative fuels and an increasingly more renewable energy grid, implementation of the 
Proposed 2022 State Strategy would improve the efficiency of energy usage across the state. 
Additional energy capacity in the state would be achieved through improved energy efficiency 
(e.g., homes), energy storage, demand response, and generation of renewable resources. [CARB, 
2022].  
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As mandated by SB 100, the state’s electrical utilities are legislatively required to procure 60 
percent and 100 percent of their total energy supply from eligible renewable energy sources (i.e., 
solar, wind, geothermal, small-scale hydroelectric, and biomass) by 2030 and 2045, respectively. 
The above-mentioned factors combine to expand the state’s energy capacity as compared to 
previous years. For example, in-state energy capacity rose from 55,530 megawatts (MW) in 2001 
to 82,323 MW in 2020, an increase of 48 percent. Additionally, as mentioned above, the 
California Energy Code is expected to increase the energy efficiency of buildings within the 
state, which would reduce energy demand generated by the building sector. [CARB, 2022]. CEC 
estimates that the state needs to build six GW of renewable and storage resources to meet the 
SB100 target by 2045 (CEC, 2021) 
 
Implementation of the Proposed 2022 State Strategy could result in the increased use of 
alternative fuels such as LNG, which would displace diesel fuel currently used to power 
generators, engines, and other equipment. Appendix F of the CEQA Guidelines identifies the use 
of alternative fuels as a measure to reduce energy demand. Moreover, Appendix F also lists 
increased use of renewable energy as an appropriate strategy to mitigate energy impacts. Use of 
zero and near-zero emission technologies, as discussed above, would divert energy from fossil 
fuel-powered systems and engines to electrical systems, which, as mandated by the RPS, will 
become increasingly more renewable in the coming years. Through the use of alternative fuels 
and an increasingly more renewable energy grid, implementation of the Proposed 2022 State 
Strategy would improve the efficiency of energy usage across the state. [CARB, 2022]. CARB 
determined that implementation of the Proposed 2022 State Strategy would not result in the 
wasteful, unnecessary, or inefficient use of energy. Thus, long-term operation-related energy 
impacts would be less than significant. 
 
The CEC projects that the state will attain the 1.5 million electric vehicles by 2025, which is the 
goal set forth in Executive Order B-16-12 to encourage zero emission vehicles. The estimated 
electricity use for these vehicles is approximately 5,000 GWh. Executive Order B-48-18 has a 
goal of five million zero emission vehicles on the road in 2030, which would require an 
estimated 15,000 to 30,000 GWh of electricity. [CEC, 2021]. 
 
4.3.5.2  SCAG Connect SoCal Plan 
 
SCAG determined that the increase in energy demand that is anticipated to occur as population 
increases (reaching over 47 million in California by 2030) in the SCAG region would contribute 
cumulatively to state increases in energy consumption. Inland areas within the state will grow at 
higher rates, as the Inland Empire, San Joaquin Valley, and the Sacramento region experience 
faster growth. The population growth reflects California’s increasing energy demand, with the 
lowest 2030 estimates indicating an annual consumption demand of 326,026 GWh. [SCAG, 
2020]. 
 
Transportation energy demand will see significant changes in response to the potential for 
increasing vehicle electrification, higher vehicle fuel economy, and hydrogen fuel demand. 
Although California’s population and economy are expected to grow, gasoline consumption is 
projected to decline by 2030. Diesel demand and demand for hydrogen fuel will continue to rise 
during the same period. The various counties and cities within the SCAG region, in accordance 
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with state law, will require the implementation of a variety of energy efficiency measures to 
decrease energy consumption as a means to reduce GHG emissions. The Connect SoCal Plan 
aims to reduce energy consumption and GHG emissions, and would comply with the state’s 
goals, as adjacent counties’ regional plans would also comply with state goals. The EIR for the 
Connect SoCal Plan determined that energy impacts would be less than significant and would not 
contribute to wasteful, inefficient, or unnecessary consumption of energy resources. [SCAG, 
2020]. 
 
4.3.5.3 Summary of Cumulative Energy Impacts 
 
The 2022 AQMP could result in significant adverse electricity consumption impacts because 
the potential electricity usage increase would exceed baseline electricity consumption by an 
estimated 11 percent. Significant impacts were also concluded for natural gas and hydrogen 
demand. No significant impacts were expected for petroleum fuels or other alternative fuels 
associated with the 2022 AQMP because of the anticipated reduction in future demand or wide 
availability of the resources. The 2022 AQMP is focused on the use of low NOx or zero 
emission technologies which are largely expected to include conversion to electricity or 
hydrogen. Alternative fuels such as propane, ethanol, methanol, and biodiesel/renewable diesel 
are not low NOx technologies and are not expected to be encouraged for use in the 2022 AQMP 
or other air quality plans. 
 
Implementation of the 2022 AQMP control measures, the TCMs in the Connect SoCal Plan, the 
SIP strategies, the state policies identified in Table 4.3-4, when combined with other past, 
present, and reasonably foreseeable activities, would result in a significant increase in electricity, 
natural gas and hydrogen demand which may not currently be available and would contribute to 
cumulatively considerable impacts. As electricity, natural gas and hydrogen are expected to be 
used instead of petroleum fuels and other alternative fuels, the use of these alternative fuels is 
expected to decrease and impacts on these energy resources would be less than significant.  
 
4.3.5.4 Cumulative Mitigation Measures 
 
No additional mitigation measures to reduce the significant cumulative impacts to energy have 
been identified. It should be noted that after rotating electricity outages in August 2020, 
Governor Gavin Newsom directed the CEC, CPUC and the California Independent System 
Operator (California ISO) to develop a root cause analysis. These three energy institutions 
developed the Final Root Cause Analysis Mid-August 2020 Extreme Heat Wave which 
identified the three main causes of the outages (CEC, 2022a): 

• The climate change-induced extreme heat wave across the western United States results 
in demand for electricity exceeding existing electricity supply and planning targets. 

• In transitioning to a reliable, clean, and affordable resource mix, planning targets have 
not kept pace to ensure sufficient resources to meet demand in the early evening hours. 
This situation made balancing demand and supply more challenging during the extreme 
heat wave. 

• Some practices in the day-ahead energy market exacerbated the supply challenges under 
highly stressed conditions. 
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The efforts taken in 2021 are ongoing between CEC, CPUC and California ISO, with planning 
through 2026, to create a more reliable electricity system for California, particularly to prepare 
for future extreme events as well as meeting the target of zero-carbon resources under SB 100. 
[CEC, 2022a]. 
 
4.3.5.5 Remaining Cumulative Energy Impacts After Mitigation 
 
Cumulative impacts to energy demand for past, present, and reasonably foreseeable future 
projects would remain significant and unavoidable for electricity, natural gas, and hydrogen 
demand. The cumulative impacts on other energy resources are expected to be less than 
significant. In addition, use of energy to comply with ambient air quality standards, as well as 
climate change goals, would not result in the wasteful, unnecessary, or inefficient use of energy 
and these impacts are less than significant. 
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4.4 HAZARDS AND HAZARDOUS MATERIALS 
 
This subchapter analyzes the potential hazards and hazardous materials impacts from 
implementing the proposed control measures in the 2022 AQMP. Hazards and hazardous 
materials impacts are related to the risks of fire, explosions, and the release of hazardous 
substances in the event of an accident or upset conditions. The NOP/IS for the 2022 AQMP (see 
Appendix A of this Program EIR) evaluated all of the proposed control measures and determined 
that several would involve the following activities which could cause potentially significant 
hazards and hazardous materials impacts: 1) the routine transport, storage, and use of ammonia 
in air pollution control equipment (e.g., SCRs); 2) the production, storage, and use of alternative 
fuels including but not limited to natural gas and hydrogen to produce electricity and to fuel on- 
and off-road mobile sources; 3) disposal of batteries, fluids, and spent catalyst; 4) increased use 
of lower-VOC containing products reformulated with flammable materials; and 5) conducting 
chipping and grinding of wood and greenwaste in fire hazard areas. Project-specific and 
cumulative hazards and hazardous materials impacts associated with implementing the 2022 
AQMP are evaluated in this subchapter of the Program EIR. No comments were received on the 
analysis presented in the NOP/IS that identified other potential hazards and hazardous materials 
impact areas that would require additional analysis in this Program EIR.  
 
4.4.1 2022 AQMP CONTROL MEASURES WITH POTENTIAL HAZARDS AND 

HAZARDOUS MATERIAL IMPACTS 
 
The 2022 AQMP is designed to reduce emissions from existing emission sources and promote 
the use of the cleanest technology available. The proposed control measures focus on 
maximizing the implementation of existing zero emission and low NOx technologies, 
recognizing that new zero emission and ultra-low NOx technologies may still need to be 
invented or made commercially available to achieve the necessary reductions required to attain 
the 70 ppb ozone standard. The 2022 AQMP would accelerate the replacement of high-emitting 
mobile sources with low NOx and zero emission mobile sources; encourage the use of lower-
emitting alternative fuels; affect stationary sources at existing commercial/industrial facilities 
and residential developments; develop incentives to remove/replace higher emitting equipment; 
establish greater control of industrial stationary sources; control indirect sources of emissions; 
improve energy efficiency; improve emission leak detection and maintenance procedures; and 
establish educational and outreach programs. 
 
Table 4.4-1 contains a summary of the 2022 AQMP control measures which generate potential 
hazards and hazardous material impacts. 
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TABLE 4.4-1 
Proposed Control Measures in the Revised Draft 2022 AQMP 

 with Potential Hazards and Hazardous Materials Impacts 
Control 
Measure 
Number  

Control Measure Title  Control Methodology 
Potential Hazards and 
Hazardous Materials 

Impact 

C-CMB-04 
Emission Reductions 
from Small Internal 
Combustion Engines 

Incentivizing consumers to 
purchase zero emission ICEs. 

Potential hazard impacts 
associated with the increased 
production and use of 
hydrogen.  

L-CMB-01 NOx Reductions for 
RECLAIM Facilities 

Installation of NOx pollution 
control equipment including 
SCRs and low NOx burners. 

Potential hazard impacts 
associated with ammonia use 
in SCRs, if installed.  

L-CMB-02 
Reductions from Boilers 
and Process Heaters 
(Permitted) 

Installation of zero emission 
and low NOx technologies for 
boilers and heaters. 

Potential hazard impacts 
associated with ammonia use 
in SCRs, if installed.  

L-CMB-03 

NOx Reductions from 
Permitted Non-
Emergency Internal 
Combustion Engines 
(ICEs) 

Installation of zero emission 
and low NOx technologies for 
non-emergency ICEs. 

Potential hazard impacts 
associated with ammonia use 
in SCRs, if installed.  

L-CMB-04 
Emission Reductions 
from Emergency 
Standby Engines 
(Permitted) 

Installation of zero emission 
and low NOx technology 
alternatives to emergency ICEs. 

Potential hazard impacts 
associated with the increased 
production and use of 
hydrogen.  

L-CMB-05 
NOx Emission 
Reductions from Large 
Turbines 

Installation of zero emission 
and low NOx emissions 
technologies for electric 
generating units such as fuel 
cells. 

Potential hazard impacts 
associated with the increased 
production and use of 
hydrogen.  

L-CMB-06 
NOx Emission 
Reductions from 
Electricity Generating 
Facilities 

Replacement of boilers with 
lower-emitting turbines, 
installation of zero emission 
and low NOx emissions 
technologies, and the 
application of stricter emission 
requirements for diesel internal 
combustion engines. 

Potential hazard impacts 
associated with ammonia use 
in SCRs, if installed, and the 
increased production and use 
of hydrogen.  

L-CMB-07 
Emission Reductions 
from Petroleum 
Refineries 

Installation of NOx pollution 
control equipment including 
Advanced SCRs and ultra-low 
NOx burners, and 
electrification of certain 
refinery boilers or process 
heaters or steam-driven 
equipment such as pumps or 
blowers. 

Potential hazard impacts 
associated with ammonia use 
in SCRs, if installed.  
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TABLE 4.4-1 (continued) 
Proposed Control Measures in the Revised Draft 2022 AQMP 

 with Potential Hazards and Hazardous Materials Impacts 

Control 
Measure 
Number  

Control Measure 
Title  Control Methodology 

Potential Hazards and 
Hazardous Materials 

Impact 

L-CMB-08 

NOx Emission 
Reductions from 
Combustion Equipment 
at Landfills and Publicly 
Owned Treatment 
Works 

Installation of lean pre-mixed 
combustion turbines, NOx 
pollution control equipment 
including SCRs and low-NOx 
burners on biogas fueled 
combustion equipment and/or 
routing landfill produced 
biogas to existing natural gas 
pipelines. 

Potential hazard impacts 
associated with ammonia use 
in SCRs, if installed.  

L-CMB-10 
NOx Reductions from 
Miscellaneous Permitted 
Equipment 

Replacement of existing 
equipment with zero emission 
technology and installation of 
NOx pollution control 
equipment including SCRs and 
low NOx/ultra-low NOx 
burners. 

Potential hazard impacts 
associated with ammonia use 
in SCRs, if installed.  

CTS-01 

Further Emission 
Reduction from 
Coatings, Solvents, 
Adhesives, and 
Lubricants  

Revising the VOC content for 
select product categories and 
incentivizing the use of super-
compliant zero emission and 
low NOx VOC materials and 
technologies and removing the 
VOC exemption status for 
parachlorobenzotriflouride 
(PCBTF) and tert-butyl acetate 
(tBAc) to address toxicity 
concerns. 

Potential hazard impacts due 
to the potential use of more 
flammable materials with the 
removal of the exemption for 
PCBTF and tBAc. 

MCS-01 Application of All 
Feasible Measures 

Retrofitting existing equipment 
and installation of newer, 
lower-emitting equipment to 
replace older, higher-emitting 
equipment for sources as a 
result of new emission limits 
introduced through federal, 
state, or local regulations. 

Potential hazard impacts 
associated with ammonia use 
in SCRs, if installed.  

MCS-02 Wildfire Prevention 
Mechanical thinning and 
chipping activities during fuel 
reduction and removal efforts. 

Potential fire hazards 
associated with chipping and 
grinding activities.  
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TABLE 4.4-1 (continued) 
Proposed Control Measures in the Revised Draft 2022 AQMP 

 with Potential Hazards and Hazardous Materials Impacts 
Control 
Measure 
Number  

Control Measure Title  Control Methodology 
Potential Hazards and 
Hazardous Materials 

Impact 

EGM-01 

Emission Reductions 
from New Development 
and Redevelopment 
(Potential Indirect 
Source Rule and ports 
affected). 

Replacing or upgrading off-
road construction equipment as 
part of 
development/redevelopment 
efforts may result in the use of 
zero-emission technologies in 
construction, the installation of 
electrical and alternative fuel 
infrastructure, the use of 
alternative fuels; and the use 
construction equipment with 
low-emitting engines fitted 
with DPFs. 

Potential hazard impacts 
associated with the increased 
alternative fuels production 
and use (e.g., hydrogen).  

EGM-03 
Emission Reductions 
from Clean Construction 
Policy  

Incentivizing the use of zero 
emission and low NOx 
equipment by adopting a 
voluntary measure for 
municipalities and public 
agencies to reduce emissions 
generated by construction 
activities may include use of 
zero emission and low NOx 
construction equipment, dust 
control, alternative fuels, DPFs, 
low-emitting engines, and low 
VOC materials. 

Potential hazard impacts 
associated with the increased 
alternative fuels production 
and use (e.g., hydrogen).*  

MOB-01 
Emission Reductions at 
Commercial Marine 
Ports 

Infrastructure development 
required to achieve emission 
reductions at commercial 
marine ports from on-road 
heavy-duty vehicles, ocean-
going vessels, cargo handling 
equipment, locomotives, and 
harbor craft. 

Potential hazard impacts 
associated with engine 
replacements. 

*For EGM-03, Appendix A of the NOP/IS checked the box indicating potential hazards and hazardous impacts may 
result but a description of the nature of the potential impacts was inadvertently omitted.  
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TABLE 4.4-1 (continued) 
Proposed Control Measures in the Revised Draft 2022 AQMP 

 with Potential Hazards and Hazardous Materials Impacts 
Control 
Measure 
Number  

Control Measure Title  Control Methodology 
Potential Hazards and 
Hazardous Materials 

Impact 

MOB-02A 
Emission Reductions at 
New Rail Yards and 
Intermodal Facilities 

Infrastructure development 
required to achieve emission 
reductions at new rail yards and 
intermodal facilities from on-
road heavy-duty vehicles, off-
road equipment, and 
locomotives; and deploying the 
cleanest locomotives, 
switchers, on-road heavy-duty 
trucks, cargo-handling 
equipment, transportation 
refrigeration units available.  

Potential hazard impacts 
associated with engine 
replacements and with the 
increased production and use 
of alternative fuels (e.g., 
hydrogen). 

MOB-02B 
Emission Reductions at 
Existing Rail Yards and 
Intermodal Facilities 

Infrastructure development 
required to achieve emission 
reductions at existing rail yards 
and intermodal facilities from 
on-road heavy-duty vehicles, 
off-road equipment, and 
locomotives; and deploying the 
cleanest on-road heavy-duty 
vehicles, off-road equipment 
including cargo handling 
equipment and transportation 
refrigeration units, and both 
line-haul and switcher 
locomotives. 

Potential hazard impacts 
associated with engine 
replacements and with the 
increased production and use 
of alternative fuels (e.g., 
hydrogen). 

MOB-04 Emission Reductions at 
Commercial Airports  

Deploying additional cleaner 
technologies, such as increasing 
efficiencies, implementing air 
quality improvement options or 
by deploying zero emission and 
low NOx technologies, 
alternative fuels, DPFs, and 
low-emitting engines for 
additional equipment beyond 
the commitments made in the 
existing Memoranda of 
Understanding with the 
commercial airports. 

Potential hazard impacts 
associated with engine 
replacements and with the 
increased production and use 
of alternative fuels (e.g., 
hydrogen).  
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TABLE 4.4-1 (continued) 
Proposed Control Measures in the Revised Draft 2022 AQMP 

 with Potential Hazards and Hazardous Materials Impacts 
Control 
Measure 
Number  

Control Measure Title  Control Methodology 
Potential Hazards and 
Hazardous Materials 

Impact 

MOB-05 
Accelerated Retirement 
of Older Light-Duty and 
Medium-duty Vehicles  

Accelerating the retirement of 
up to 2,000 light- and medium-
duty vehicles per year through 
the Replace Your Ride Program 
and accelerating the penetration 
of zero and near–zero emission 
vehicles. 

Potential hazard impacts 
associated with the 
production and use of 
alternative fuels and fuel 
additives, and scrapping 
retired vehicles.  

MOB-06 
Accelerated Retirement 
of Older On-Road 
Heavy-duty Vehicles 

Retiring older, heavy-duty 
vehicles and replacing them 
with low-NOx vehicles fueled 
with CNG or other alternative 
fuels (e.g., battery electric and 
hydrogen fuel cells). 

Potential hazard impacts 
associated with scrapping 
retired vehicles and disposal 
of batteries and fluids, and 
increased production and use 
of alternative fuels.  

MOB-07 

On-Road Mobile Source 
Emission Reduction 
Credit Generating 
Program 

Incentivizing the early 
deployment of zero emission 
and low NOx emission heavy-
duty trucks through the 
generation of mobile source 
emission credits. 

Potential hazard impacts 
associated with scrapping 
retired vehicles and disposal 
of batteries and fluids, and 
increased production and use 
of alternative fuels (e.g., 
hydrogen).  

MOB-08 
Small Off-Road Engine 
Equipment Exchange 
Program 

Promoting the accelerated turn-
over of in-use small off-road 
engines and other engines, such 
as gasoline- and diesel-powered 
commercial lawn and garden 
equipment through expanded 
voluntary exchange programs 
will contribute to the retirement 
of older off-road engines. 

Potential hazard impacts 
associated with scrapping 
retired vehicles and disposal 
of batteries and fluids.  

MOB-09 
Further Emission 
Reductions from 
Passenger Locomotives 

Promoting earlier and cleaner 
replacement or upgrade of 
existing passenger locomotives 
capable of achieving Tier 4 
emission standards and 
supporting the development of 
zero emission or low NOx 
technologies (e.g., battery 
electric and hydrogen fuel 
cells). 

Potential hazard impacts 
associated with scrapping 
retired locomotives and 
increased production and use 
of alternative fuels.  
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TABLE 4.4-1 (concluded) 
Proposed Control Measures in the Revised Draft 2022 AQMP 

 with Potential Hazards and Hazardous Materials Impacts 
Control 
Measure 
Number  

Control Measure Title  Control Methodology 
Potential Hazards and 
Hazardous Materials 

Impact 

MOB-10 

Off-Road Mobile Source 
Emission Reduction 
Credit Generation 
Program 

Accelerating the deployment of 
zero (e.g. battery-electric or 
fuel cell powered equipment) 
and low NOx emission off-road 
mobile equipment (e.g., 90 
percent cleaner than Tier 5) that 
do not receive public funding. 

Potential hazard impacts 
associated with the increased 
production and use of 
alternative fuels and fuel 
additives (e.g., natural gas 
and hydrogen)  

 
4.4.2 SIGNIFICANCE CRITERIA  
 
Implementation of the 2022 AQMP would be considered to have significant hazards or 
hazardous materials impacts if any of the following conditions occur:  
 

• Non-compliance with any applicable design code or regulation.  
 

• Non-conformance to National Fire Protection Association standards.  
 

• Non-conformance to regulations or generally accepted industry practices related to 
operating policy and procedures concerning the design, construction, security, leak 
detection, spill containment, or fire protection.  
 

• Exposure to hazardous chemicals in concentrations equal to or greater than the 
Emergency Response Planning Guideline (ERPG) 2 levels.  

 
4.4.3 POTENTIAL HAZARDOUS AND HAZARDOUS MATERIALS IMPACTS AND 

MITIGATION MEASURES 
 
Project-specific hazards impacts associated with use of ammonia, increased electricity demand, 
increased natural gas demand, increased production, storage and use of alternative fuels 
including hydrogen, scrapping retired vehicles and disposal of batteries and fluids, and 
reformulation of coatings, solvents adhesives, and lubricants have been evaluated in this section.  
 
4.4.3.1  Hazards Associated With The Use Of Ammonia 
 
Implementing Control Measures L-CMB-03, L-CMB-06, L-CMB-07, L-CMB-08, L-CMB-10, 
and MCS-01 could result in the use of SCR to reduce NOx emissions from commercial and 
industrial combustion sources. SCR is post-combustion NOx control equipment for combustion 
sources such as boilers, steam generators, and process heaters, and is capable of reducing NOx 
emissions by as much as 90 percent or higher. A typical SCR system design consists of an 
ammonia storage tank, ammonia vaporization and injection equipment, an SCR reactor with 
catalyst, and ancillary electronic instrumentation and operations control equipment. In some 
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situations, a SCR system may also utilize a booster fan for the flue gas exhaust and an exhaust 
stack.  
 
A 1.0-to-1.05 molar ratio of ammonia to NOx is introduced into the SCR system for optimum 
control efficiency, though the ratio may vary based on equipment-specific NOx reduction 
requirements; the ammonia injection rate is also regulated by the fuel flow rate to the unit. A 
matrix of nozzles injects a mixture of ammonia and air directly into the flue gas exhaust stream 
from the combustion equipment. As this mixture flows into the SCR reactor that is replete with 
catalyst, ammonia, and oxygen (from the air), the flue gas exhaust reacts primarily (i.e., 
selectively) with NO and NO2 to form nitrogen and water in the presence of a catalyst.  
 
Ammonia, though not a carcinogen, can have chronic and acute health impacts. For 19 percent 
by weight aqueous ammonia, the hazards ratings are as follows: health is rated 3 (highly 
hazardous), flammability is rated 1 (slight), and reactivity is rated 0 (none). Therefore, a potential 
increase in the use of ammonia may increase the current existing risk setting associated with 
deliveries (i.e., truck and road accidents) and onsite or offsite spills for each of the facilities that 
currently uses or will begin to use ammonia. More specifically, the potential hazard associated 
with this type of control equipment is exposure to a toxic gas cloud. A toxic gas cloud is the 
release of a volatile chemical such as anhydrous ammonia that could form a cloud that migrates 
off-site, thus exposing individuals. Anhydrous ammonia is heavier than air such that when 
released into the atmosphere, would form a cloud at ground level rather than be dispersed. 
“Worst-case” conditions tend to arise when very low wind speeds coincide with the accidental 
release, which can cause the chemicals to accumulate rather than disperse.  
 
Current South Coast AQMD policy does not allow the use of anhydrous ammonia or aqueous 
ammonia at concentrations greater than 19 percent by weight for new construction of a storage 
tank associated with new construction of air pollution control equipment that utilizes ammonia, 
such as SCR technology, if the quantity capable of being stored is greater than 500 pounds or if 
the quantity is less than 500 pounds, but there is a risk for an offsite consequence in the event of 
a tank failure. Existing storage tanks containing ammonia at concentrations greater than 19 
percent may continue to be used to service new installations of air pollution control equipment. 
However, any existing SCR which may undergo an upgrade would be expected to continue to 
utilize the same type of ammonia (e.g., anhydrous, 19 percent by weight aqueous ammonia, or 
some other concentration defined in permit) and about the same quantity as it is currently using. 
An SCR upgrade consists of catalyst replacement and modification of the ammonia injection 
grid; the existing ammonia storage tank is not expected to require any physical modifications. 
The analysis also assumes that the existing ammonia storage tank will continue to provide the 
ammonia needed to continue operating the existing SCRs without requiring any physical 
modifications. Any increases of ammonia throughput for an existing tank would not be expected 
to change the existing risk associated with an offsite consequence in the event of a tank rupture. 
As a result, this analysis focuses on the use of 19 percent by weight aqueous ammonia; no new 
hazards from toxic clouds are expected to be associated with the proposed project, and aqueous 
ammonia is recommended for use in these technologies. 
 
A hazards analysis is dependent on knowing the exact location of a potential spill (e.g., 
meteorological conditions, location of the receptor, et cetera). A site-specific hazards analysis is 
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difficult to conduct without this information; however, in absence of this detailed information, an 
offsite consequence analysis using the U.S. EPA’s RMP*Comp model can be performed to 
estimate a toxic endpoint distance from the accidental release of aqueous ammonia due to a tank 
rupture. Although it is South Coast AQMD policy to reduce potential hazards associated with 
ammonia by requiring a permit condition that limits the aqueous ammonia concentration to 19 
percent, the U.S. EPA’s RMP*Comp model only has the capability of evaluating the hazard 
potential for 20 percent aqueous ammonia. Therefore, potential adverse impacts from aqueous 
ammonia when using U.S. EPA’s RMP*Comp model would need to be evaluated based on 20 
percent aqueous ammonia. 
 
The routine transport, transfer, storage, and use of ammonia inherently poses a certain risk of a 
release to the environment, and may increase as a result of implementing control measures in the 
2022 AQMP. Further, implementation of the control measures may alter transportation modes 
for ammonia to and from affected facilities. To evaluate the potential for significant adverse 
environmental impacts due to an accidental release of ammonia, various scenarios were 
evaluated that could occur during the onsite storage, transportation, and transfer of ammonia. 
These scenarios and their consequences are discussed in detail below. Since ammonia is not 
typically considered to be a flammable compound, hazard impacts such as fires and explosions 
are not expected to occur and, therefore, will not be evaluated as part of this hazards analysis.  
 
4.4.3.1.1  Hazards Associated with Routine Transportation of Ammonia Release Scenario 
 
The impacts associated with an accident involving aqueous ammonia were evaluated extensively 
in the December 2015 Final PEA for NOx RECLAIM (South Coast AQMD, 2015), the March 
2017 Final Program EIR for the 2016 AQMP (South Coast AQMD, 2017), and the November 
2021 Final SEA for Rule 1109.1. [South Coast AQMD, 2021]. The ammonia transportation 
release scenarios used in this Program EIR are summarized from those documents, but primarily 
from the December 2015 Final PEA for NOx RECLAIM, which are referenced in both the 
March 2017 Final Program EIR for the 2016 AQMP and the November 2021 Final SEA for Rule 
1109.1.  

Installation of new SCRs would require additional deliveries of ammonia to the affected facilities 
via tanker trucks traveling on public roads. Tanker trucks capable of delivering aqueous 
ammonia have a capacity of 7,000 gallons and are designed to withstand accidents during 
transportation; however, accidental releases may still occur. One accidental release scenario was 
identified in the December 2015 Final PEA for NOx RECLAIM as having the potential to 
generate significant adverse hazard impacts from the accidental release of delivered aqueous 
ammonia due to a tank rupture during transportation (see the December 2015 Final PEA for NOx 
RECLAIM, Subchapter 4.4 - Hazards and Hazardous Materials, pp. 4.4-11 through 4.4-12). 
Based on the worst-case defaults of a delivery truck spill of 7,000 gallons of ammonia using U.S. 
EPA’s RMP*Comp model, the toxic endpoint distance from the delivery truck would be 0.4 
miles. Because sensitive receptors may be within this toxic endpoint distance (toxic endpoint 
concentration of 0.14 milligrams per liter (mg/L) based on ERPG-2), depending on the location 
of the spill, the accidental release of ammonia during transport could cause significant adverse 
hazards impacts. The ammonia transportation analysis in the December 2015 Final PEA for NOx 
RECLAIM is directly applicable to the currently proposed project since there is a potential for an 
increase in the transport of ammonia which may substantially alter existing transportation 
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hazards associated with ammonia. Consequently, increased usage of ammonia due to 
implementation of control measures in the 2022 AQMP could generate significant adverse 
hazard impacts during routine transport as a result of an accidental release of delivered 
aqueous ammonia. 

The accidental release of ammonia from a delivery and use is a localized event (i.e., the release 
of ammonia would only affect the receptors that are within the zone of the toxic endpoint). The 
accidental release from a delivery would also be temporally limited because deliveries are not 
likely to be made at the same time in the same area. Based on these limitations, it is assumed that 
an accidental release would be limited to a single delivery or single facility at a time. In addition, 
it is unlikely that an accidental release from both a delivery truck and the stationary storage tank 
would result in more than the amount evaluated in the catastrophic release of the storage tank 
because the level of ammonia in the storage tanks would be low or else the delivery trip would 
not be necessary. 
 
4.4.3.1.2 Hazards Associated with an Ammonia Tank Rupture Scenario 
 
Installation of new SCRs is expected to increase the amount of ammonia stored and used at the 
affected facilities. Facilities that choose to install NOx control devices that use ammonia, such as 
SCR systems, would need ammonia tanks that range in size from 600 to 11,000 gallons in 
capacity, with daily usage varying by facility need. Construction of ammonia tanks is required to 
comply with all applicable building codes and U.S. EPA’s spill prevention control and 
countermeasure regulations; however, catastrophic failure of a tank may still occur. Two 
accidental release scenarios were identified in the December 2015 Final PEA for NOx 
RECLAIM, and both scenarios concluded the hazards and hazardous materials impacts due to 
tank rupture as less than significant (see the December 2015 Final PEA for NOx RECLAIM, 
Subchapter 4.4 - Hazards and Hazardous Materials, pp. 4.4-12 through 4.4-13).  
 
Ammonia Tank Rupture Scenario 1 (Non-Refinery Sector): It was estimated that the largest 
aqueous ammonia tank that would be installed at a non-refinery facility would be 5,000 gallons. 
All ammonia tanks are required to be installed within berms that hold 110 percent of the contents 
of the tank. The toxic endpoint for aqueous ammonia from a worst-case failure of a storage tank 
that would significantly adversely affect the sensitive receptors surrounding the existing 
equipment was analyzed to be 0.1 miles or 528 feet. SCR and systems are expected to be used at 
major industrial facilities and locations; these facilities are often large enough and have sufficient 
space to site new storage tanks more than 528 feet away from sensitive receptors, minimizing the 
potential impacts associated with new tanks. However, information on specific projects 
potentially affected by these control measures is unknown at this time. As such, to dismiss any 
impacts at this time without knowing the specific design features would be speculative; there are 
a number of locations throughout South Coast AQMD’s jurisdiction where sensitive receptors 
may be located within 528 feet of industrial facilities. Thus, the potential hazards and 
hazardous materials impacts due to tank rupture for non-refinery facilities are considered 
significant. 
 
Ammonia Tank Rupture Scenario 2 (Refinery Sector): The ammonia tank rupture scenario as 
previously analyzed in the December 2015 Final PEA for NOx RECLAIM utilized U.S. EPA’s 
RMP*Comp model and estimated a toxic endpoint distance of 0.1 mile from a ruptured tank 
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(toxic endpoint concentration of 0.14 mg/L based on ERPG-2) spilling up to 12,100 gallons (110 
percent of the maximum sized tank of 11,000 gallons) of aqueous ammonia at a 20% 
concentration. Should a rupture occur, the spilled contents collected in the berm would be 
drained gravimetrically to an enclosed collection system. While spills at the affected facilities 
would generally be captured within containment areas, large spills occurring outside of 
containment areas at the affected facilities are expected to be captured by the process water 
system where the spilled material would be collected and treated. Because of the containment 
system design, spills are not expected to migrate offsite. Industrial facilities are often large 
enough and have sufficient space to site new storage tanks more than 0.1 mile away from the 
property line so that should a spill occur, the release would not expose off-site sensitive 
receptors, thus minimizing the potential impacts associated with new ammonia tanks. For similar 
reasons as in the case for non-refinery sector analysis, however, it would be speculative to 
predict or forecast the precise location of new ammonia tanks on a facility-by-facility basis since 
a hazard analysis is dependent on knowing the exact location of a hazard within a site (e.g., the 
location of the ammonia storage tank(s)), meteorological conditions, location of the receptor, 
etc.). Predicting where facilities would locate ammonia tanks without firm evidence based on 
facts to support the analysis would require an engagement in speculation or conjecture that is 
inappropriate for this Program EIR. Thus, the potential hazards and hazardous materials 
impacts due to tank rupture for refinery facilities are also considered significant. 
 
4.4.3.1.3  Hazards Associated with the Routine Transport, Use, or Disposal of Fresh and 

Spent Catalyst 
 
Any new SCR installation will also require an initial installation of fresh catalyst followed by 
periodic replacement of spent catalyst with fresh catalyst approximately once every five years 
per SCR. Commercial catalysts used in SCR systems are comprised of a ceramic structure with a 
base material of titanium dioxide (TiO2) that is coated with tungsten trioxide (WO3), molybdic 
anhydride (MoO3), vanadium pentoxide (V2O5), or iron oxide (Fe2O3). Catalysts for SCRs are 
manufactured in pre-formed stable, solid block structures, so there is no potential for a spill or 
release when delivered as fresh catalyst or hauled away as spent catalyst.  
 
Spent catalysts are generally not hazardous and can be disposed of in a non-hazardous landfill. 
The composition and type of the catalyst will determine the type of landfill that would be eligible 
to handle the disposal. For example, catalysts with a metal structure would be considered a metal 
waste and not a hazardous waste. Therefore, metal structure catalysts would not be disposed in a 
Class I landfill unless they are friable or brittle. Ceramic-based catalysts contain fiber-binding 
material; they are not considered friable or brittle and, thus, would not be a regulated waste 
requiring disposal in a Class I landfill. Typical catalyst materials are not considered to be water 
soluble, which also means they would not require disposal in a Class I landfill. In both cases, 
spent catalyst would not require disposal in a Class I landfill. 
 
Due to the heavy metal content and relatively high cost of catalysts, recycling can be more 
lucrative than disposal. Historically, local refineries have been arranging for their spent catalyst 
to be hauled to a cement manufacturing plant located outside of the South Coast AQMD 
jurisdiction. Thus, facilities that have existing SCR units and choose to employ additional SCR 
equipment as part of implementing the proposed project, in most cases, already recycle their 
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spent catalyst and are expected to continue to do so with any additional catalyst that may be 
needed.  
 
Several physical or chemical properties may cause a substance to be hazardous, including 
toxicity (health), flammability, reactivity, corrosivity, or radioactivity. Hazard ratings range from 
0 to 4, with 0 = no hazard and 4 = extreme hazard, and are listed on Safety Data Sheets (SDSs). 
Vanadium pentoxide/tungsten oxide ceramic catalyst is rated 1 (slightly hazardous) for health, 1 
(slightly flammable) for flammability, and 0 (none) for reactivity. The composition of the 
catalyst used in SCR units, combined with the metals content of the flue gas, will determine the 
resulting hazard rating and whether the spent catalyst is considered a hazardous material or 
hazardous waste. This distinction is important because spent catalyst that qualifies as a hazardous 
material could still be recycled (e.g., to be reused by another industry such as manufacturing 
Portland cement), but spent catalyst considered hazardous waste, if not recycled, must be 
disposed of in a landfill that can accept hazardous waste.  
 
Based on the aforementioned information, it is likely that spent catalyst would be considered 
“designated waste,” which is characterized as non-hazardous waste consisting of, or containing 
pollutants that, under ambient environmental conditions, could be released at concentrations in 
excess of applicable water objectives, or which could cause degradation of the waters of the 
state. [California Code of Regulations, Title 23, Chapter 3 Subparagraph 2522(a)(1)]. Depending 
on its actual waste designation, spent catalysts would likely be disposed of in a Class II landfill 
or a Class III landfill that is fitted with liners. For the above reasons, the handling of fresh and 
spent catalysts are not expected to cause significant adverse hazards and hazardous 
materials impacts. 
 
Conclusion – Accidental Release of Ammonia: Operation of SCR requires transport and use of 
ammonia and SCR catalyst. Three accidental release scenarios for ammonia were evaluated for: 
1) routine transport; 2) use at non-RECLAIM facilities; and 3) use at RECLAIM facilities. Each 
scenario was concluded to generate significant adverse hazards impacts. However, the routine 
transport, use, or disposal of fresh and spent catalyst was determined to generate less than 
significant hazards impacts. 
 
Project-Specific Mitigation: The hazards associated with ammonia transportation and a 
catastrophic rupture of an ammonia tank are potentially significant. Since hazards and hazardous 
materials impacts are potentially significant, mitigation measures are required. The following 
mitigation measures are required for any facility that would require a new aqueous ammonia 
storage tank and the offsite consequence analysis indicates that sensitive receptors will be 
located within the toxic endpoint distance:  
 
HZ-1 Use of aqueous ammonia at concentrations less than 19 percent by weight. 
 
HZ-2 Install safety devices, including but not limited to: continuous tank level monitors (e.g., 

high and low level), temperature and pressure monitors, leak monitoring and detection 
system, alarms, check valves, and emergency block valves. 
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HZ-3 Install secondary containment such as dikes and/or berms to capture 110 percent of the 
storage tank volume in the event of a spill.  

 
HZ-4 Install a grating-covered trench around the perimeter of the delivery bay to passively 

contain potential spills from the tanker truck during the transfer of aqueous ammonia 
from the delivery truck to the storage tank. 

 
HZ-5 Equip the truck loading/unloading area with an underground gravity drain that flows to a 

large on-site retention basin to provide sufficient ammonia dilution to minimize the 
offsite hazards impacts to the maximum extent feasible in the event of an accidental 
release during transfer of aqueous ammonia. 

 
HZ-6 Install tertiary containment that is capable of evacuating 110 percent of the storage tank 

volume from the secondary containment area. 
 
Remaining Impacts from Accidental Release of Ammonia: The mitigation measures for the 
storage of aqueous ammonia are expected to reduce potential impacts; however, they are not 
expected to reduce impacts to less than significant levels. Substantial rules and regulations apply 
to the transport of hazardous materials, including ammonia. Additional mitigation measures to 
reduce potential hazard impacts due to ammonia transportation have not been identified.  
Therefore, the remaining hazards and hazardous materials impacts from exposure to aqueous 
ammonia due to transportation and tank rupture are considered to be significant after mitigation. 
 
4.4.3.2  Hazards Associated With Alternative Fuels 
 
Implementing Control Measures EGM-01, EGM-03, MOB-04, MOB-05, MOB-06, MOB-07, 
MOB-09, and MOB-10 may require or promote zero emission and low NOx technologies and 
alternative fuels. This subsection analyses the various hazards associated with the transportation, 
storage and use of alternative fuels. 
 
4.4.3.2.1 Electric and Hybrid Vehicles 
 
The proposed control measures focus on maximizing the implementation of zero emission and 
low NOx technologies which are expected to include electrification of mobile sources (light-duty 
vehicles, medium-duty vehicles, and heavy-duty vehicles). Electric and hybrid vehicles (hybrids) 
both use electricity as part of their fuel system. Electric vehicles rely purely on electric power 
stored in batteries. Hybrids also use batteries as part of their fuel supply; however, hybrids 
supplement their electric demand by using gasoline engines to generate either mechanical or 
electric power on demand. Since gasoline is a conventional fuel, any difference in hazards 
associated with hybrid and electric vehicles would be from the batteries.  
 
Battery technologies in electric vehicles have primarily included nickel-metal hydride (NiMH) 
and lithium ion (Li-ion). Electric vehicles require high-energy batteries (i.e., batteries that store 
significant quantities of energy, retain it efficiently, and discharge it at a high rate). Today, Li-
ion batteries are the most commonly used batteries in electric vehicles because of their high 
energy density which allows them to store large amounts of energy, low self-discharge rate 
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which allows them to retain a charge, and excellent electrochemical potential which allows high-
power discharge). [NTSB, 2020]. Li-ion batteries are also lighter in weight than other battery 
types used in electric vehicles.  
 
NiMH batteries can generate hydrogen gas if overcharged, which can lead to explosions without 
proper venting. In 1996, the International Center for Technology Assessment (ICTA) conducted 
a comprehensive review of the safety concerns associated with the use of electric vehicles. The 
ICTA found that risk of hydrogen emissions during stressful conditions has been virtually 
eliminated by the use of seals and proper valve regulation. By following the National Electric 
Codes (NECs) and the Society of Automotive Engineers (SAE) recommended safety practices 
and guidelines for the operation and maintenance of electric vehicles and hybrids, any hydrogen 
gas risk during battery recharging would be eliminated. [ICTA, 1996].  
 
Fires in electric vehicles powered by high-voltage Li-ion pose a risk of electric shock in the 
event of a damaged Li-ion battery. A further risk is that damaged cells in the battery can 
experience uncontrolled increases in temperature and pressure (thermal runaway), which can 
lead to hazards such as battery reignition and fire. The risks of electric shock and battery 
reignition/fire arise from the stranded energy that remains in a damaged battery and the fires can 
generate large amounts of acrid smoke. [NTSB, 2020].  
 
In response to fires in electric vehicles, the National Transportation Safety Board (NTSB) 
performed an investigation on the fire hazards associated with Li-ion batteries in electric vehicles 
and concluded the following: 

1. Manufacturers’ emergency response guides provide sufficient vehicle-specific 
information for disconnecting an electric vehicle’s high-voltage system when the high-
voltage disconnects are accessible and undamaged by crash forces.  

2. Crash damage and resulting fires may prevent first responders from accessing the high-
voltage disconnects in electric vehicles.  

3. The instructions in most manufacturers’ emergency response guides for fighting high-
voltage Li-ion battery fires lack vehicle-specific details on suppressing the fires. 

4. Thermal runaway and multiple battery reignitions after initial fire suppression are safety 
risks in high-voltage Li-ion battery fires. 

5. The energy remaining in a damaged high-voltage Li-ion battery (stranded energy) poses a 
risk of electric shock and creates the potential for thermal runaway that can result in 
battery reignition and fire. 

6. High-voltage Li-ion batteries in electric vehicles, when damaged by crash forces or 
internal battery failure, present special challenges to first and second responders because 
of insufficient information from manufacturers on procedures for mitigating the risks of 
stranded energy.  

7. Storing an electric vehicle with a damaged high-voltage Li-ion battery inside the 
recommended 50-foot radius clear area may be infeasible at tow or storage yards. 

8. Electric vehicle manufacturers should use the International Organization for 
Standardization standard 17840 template to present emergency response information. 
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9. Action by the NHTSA to incorporate scoring relative to the availability of a 
manufacturer’s emergency response guide and its adherence to the International 
Organization for Standardization standard 17840 and SAE International recommended 
practice J2990 into the U.S. New Car Assessment Program, would be an incentive for 
manufacturers of vehicles sold in the United States with high-voltage Li-ion battery 
systems to comply with those standards. 

10. Although exiting standards address damage sustained by high-voltage Li-ion battery 
systems in survivable crashes, they do not address high-speed, high-severity crashes 
resulting in damage to high-voltage Li-ion batteries and the associated stranded energy.  

 
Based on their findings, the NTSB has made the following recommendations: 

1. The NHTSA when determining a vehicle’s U.S. New Car Assessment Program score, 
should factor in the availability of a manufacturer’s emergency response guide and its 
adherence to the International Organization for Standardization standard 17840 and SAE 
International recommended practice J2990. 

2. The NHTSA should convene a coalition of stakeholders to continue research on ways to 
mitigate or deenergize the stranded energy in high-voltage Li-ion batteries and to reduce 
the hazards associated with thermal runaway resulting from high-speed, high severity 
crashes.  

3. Electric vehicle manufacturers should model the emergency response guides on 
International Organization for Standardization standard 17840 (as included in SAE 
International recommended practice J2990) and incorporate vehicle-specific information 
on: 1) fighting high-voltage Li-ion battery fires; 2) mitigating thermal runaway and the 
risk of high-voltage Li-ion battery reignition; 3) mitigating the risks associated with 
stranded energy in high-voltage Li-ion batteries, both during the initial emergency 
response and before moving a damaged electric vehicle from the scene; and 4) safely 
storing an electric vehicle that has a damaged high-voltage Li-ion battery. 

4. The National Fire Protection Association (NFPA), the International Association of Fire 
Chiefs, the International Association of Fire Fighters, the National Alternative Fuels 
Training Consortium, the National Volunteer Fire Council, and the Towing and 
Recovery Association of America should inform members about the circumstances of 
the fire risks described in this report and provide guidance to emergency personnel who 
respond to high-voltage Li-ion battery fires in electric vehicles.  

 
While electric cars may have fire risks, a recent study shows that they are less likely to cause a 
vehicle fire than either gas-powered or hybrid vehicles. Data from the NTSB was used to track 
the number of car fires, and it was compared to sales data from the Bureau of Transportation 
Statistics. The data showed that for every 100,000 vehicles sold, hybrid-powered vehicles (which 
use gasoline) were involved in about 3,475 fires and conventional gasoline-powered vehicles 
were involved in approximately 1,530 fires while electric vehicles were involved in 
approximately 25 fires. Gasoline-powered vehicles and hybrid vehicles rely on combustion, in 
whole or in part, respectively, to function, while the electric cars rely on 100 percent electricity. 
[AutoinsuranceEZ, 2022]. Based on the results from the study, electric vehicles were concluded 
to not be inherently more dangerous than conventional gasoline-fueled or hybrid vehicles, but 
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electric vehicle fires tend to be more difficult than gasoline fires to extinguish. 
[AutoinsuranceEZ, 2022].  
 
The likelihood to overheat or ignite is increased if the batteries are poorly packaged, damaged, or 
exposed to a fire or a heat source. However, when packaged and handled properly, Li-ion 
batteries pose a minimal threat to the environment.191 [DOT, 2014]. As noted in the 
aforementioned study, internal combustion engines also can result in fires and other 
hazards; therefore, switching to battery power would not likely result in an increased fire 
risk. However, if there is an increase in the use of hybrid vehicles, there will be the 
potential for a corresponding increase in fire risk. In consideration of CARB’s recent 
approval of the Advanced Clean Cars II Regulation which bans the sale of new gasoline 
vehicles, including hybrid vehicles that use gasoline, by 2035, over the long-term fewer 
hybrid vehicles will be on the road and eventually will be phased out entirely at the end of 
their useful life. 
 
4.4.3.2.2 Hydrogen 
 
Risk of Hydrogen in Mobile Sources 
Hydrogen is the simplest, lightest, and most plentiful element in the universe. In its normal 
gaseous state, hydrogen is colorless, odorless, tasteless, non-toxic, and burns invisibly. Most 
hydrogen is made from natural gas through a process known as steam reforming which separates 
hydrogen from hydrocarbons by adding heat. Hydrogen can also be produced from a variety of 
sources including water and biomass. Hydrogen can be used as a combustion fuel or in fuel cell 
vehicles to produce electricity to power electric motors.  
 
The generation and distribution of hydrogen as a consumer product is also still in developmental 
stages. Currently, there are 19 hydrogen refueling stations (see Table 3.3-4). Most of the 
refueling stations depend on bulk liquid hydrogen delivery; however, a few hydrogen gas 
pipeline stations and on-site steam reformer stations exist. The physical hazards associated with 
bulk liquid transport and storage are similar to LNG, as they are both cryogenic liquids. The 
physical hazards associated with distributing hydrogen via pipeline and steam reformer hydrogen 
stations are similar to CNG as they are both compressed gases. In general, the fire hazards 
associated with hydrogen spills or leaks are higher than conventional fuels due to the wide 
flammability range and low ignition energy of hydrogen. However, hydrogen tanks are 
fabricated according to more rigorous standards than conventional fuel tanks, which helps reduce 
the likelihood of spills or leaks. 
 
The main additional hazard associated with the use of hydrogen versus conventional fuels is the 
difficulty in being able to recognize a hydrogen fire when it is happening. Hydrogen burns with a 
pale blue flame that is almost invisible during daylight hours making hydrogen fires are almost 
impossible to see with the naked eye. Hydrogen fires have low radiant heat, so it may be difficult 
to sense the presence of a flame until you are very close to it. Thus, the potential of a large fire 

 
191 Department of Transportation, Pipeline and Hazardous Materials Safety Administration, 2014. 49 CFR Parts 171, 172, 173, et 

al., Hazardous Materials: Transportation of Lithium Batteries, Federal Register Volume 79, Issue 151 (79 FR pp. 46011-
46032). 
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stemming from a release of hydrogen in the case of an accident (e.g., a tanker truck accident) 
could pose challenges for fire-fighting personnel. Although hydrogen fires do not produce smoke 
themselves, burning of nearby combustible materials can result in smoke which help visual clues 
to a fire. Normally hydrogen fires are not extinguished until the supply of hydrogen has been 
shut off or exhausted since there is a danger of re-ignition and explosion. Firefighting personnel 
are trained in the characteristics of hydrogen fires and proper procedures for dealing with them. 
For the same fire hazard reasons, another potentially significant hazard is the release of hydrogen 
in an enclosed space (e.g., garage or vehicle maintenance facility).  
 
Compared with diesel fuel and gasoline, the following can be stated about hydrogen: 

• Diesel fuel and gasoline are toxic to the skin and lungs while hydrogen is non-toxic and 
non-reactive, so if released, it does not present a health hazard to humans. 

• Diesel fuel and gasoline vapors are heavier than air (for specific gravity of air = 1, diesel 
fuel is >4.0, gasoline is 3.4) while hydrogen is 14 times lighter than air. If released, 
hydrogen will quickly rise dissipate into the atmosphere greatly reducing the risk of 
ignition at ground level. 

• Hydrogen has an extremely low ignition energy requirement; about 20 microjoules can 
ignite hydrogen/air, which is about 10 times less than what is required to ignite a 
gasoline/air mixture. Gasoline can be explosive at oxygen concentrations between one 
and three percent while hydrogen can be explosive with oxygen concentrations between 
18 and 59 percent. This means that gasoline has greater risk for explosion than hydrogen 
for any given environment with oxygen. [PNL, 2004].  

• Hydrogen has a lower radiant heat when compared to gasoline, meaning the air around 
the hydrogen flame is not as hot as around a gasoline flame. Therefore, the risk of 
hydrogen secondary fires is lower. 

• Hydrogen is clear, odorless, and tasteless. It burns with an extremely hot, but 
nonluminous flame which is difficult to see during the day. The flame of burning 
hydrogen has few warning properties.  

• Hydrogen has an unusually large flammability range and can form ignitable mixtures 
between four and 75 percent by volume in air. Given confinement and good mixing, 
hydrogen can be detonated over the range of 18 to 59 percent by volume in air. 

Based upon the preceding information, hazards associated with hydrogen are approximately 
equivalent or less when compared to conventional fuels. In addition, fire hazards associated with 
hydrogen when compared to fires involving conventional fuels are equivalent but will require 
different firefighting protocols due to the nature of hydrogen. Therefore, no significant 
increase in hazards would be expected from using hydrogen in mobile sources when 
compared to conventional fuels. 
 
Risk Associated with Hydrogen Production 
More than 95 percent of U.S.-produced hydrogen is made in central plants via a steam methane 
reforming process using natural gas, refinery fuel gas, coal, and water electrolysis. However, due 
to strict environmental regulations, coal is not utilized as a fuel in California. The existing 
hydrogen production infrastructure can be leveraged to support the initial commercialization of 
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fuel cell electric vehicles (FCEVs) though currently, there is little excess hydrogen production 
capacity. As the commercialization of FCEVs progresses, new hydrogen capacity will need to be 
built. [CEC, 2021]. 
 
In the early stages of commercialization, expanded hydrogen production will likely rely on 
natural gas feedstock converted to hydrogen via the steam methane reforming process, as this 
approach offers a low-cost pathway to producing hydrogen. Over time, hydrogen fuel production 
could evolve from this natural gas dominance to a more diversified production mix, such as a 
lower-carbon production mix that includes natural gas reformation with carbon capture and 
storage, coal with carbon capture and storage (for hydrogen production outside of California), 
biofuels, waste resources, nuclear (for hydrogen production outside of California), and water 
electrolysis using renewable electric power. This shift is anticipated because it is expected that 
there will be a significant push to de-carbonize transportation fuels. Hydrogen may also be 
produced from renewable energy resources and waste streams using low-carbon-emitting 
processes (e.g., biomass gasification, water electrolysis using renewable electricity, and 
reformation of renewable natural gas). [CEC, 2021].  
 
A recent hazard analysis was completed for a proposed new hydrogen plant at a renewable fuels 
facility in Southern California. The results of the analysis indicated that the worst-case hazard 
zones associated with an upset of the hydrogen plant and related pipelines were related to a torch 
fire and would create hazards to surrounding areas within approximately 90 feet of the fire. The 
hazards associated with the rupture of the related natural gas pipeline that would feed the 
hydrogen plant was also identified as a potential torch fire risk which could create hazards to 
surrounding areas within approximately 183 feet of a release.192 The construction of any new 
hydrogen plants would be expected to be constructed within existing industrial facilities that 
would likely have at least 90 feet to the closest off-site receptor and, therefore, is less than 
significant. Existing natural gas pipelines provide service to most existing facilities, but the 
construction of new natural gas pipelines could be significant if located offsite of a facility where 
a new hydrogen production facility may be located, as the precise location of new natural gas 
pipelines cannot be forecasted. Natural gas pipelines are located throughout urban areas, 
including within residential areas and adjacent to sensitive receptors.  
 
New natural gas pipelines are subject to a number of regulatory requirements, including the 
following: 

• Hydrostatic testing to 125 percent of the operating pressure is required by the state Fire 
Marshal prior to operation of a pipeline. Additional periodic testing is required for 
pipelines, with the frequency of testing based on pipeline age, use of cathodic protection, 
and release history; 

• New pipelines are required to accommodate instrumented internal inspection devices 
(commonly referred to as “smart pigs”). “Smart pigs” detect where corrosion or other 
damage has affected the wall thickness or shape. Additionally, to ensure the pipeline is 

 
192 City of Paramount, 2022. Final Subsequent Environmental Impact Report, AltAir Renewable Fuels Conversion Project, 

February 2022. Available at: https://www.paramountcity.com/government/planning-department/planning-division/altair-
world-energy-project 

https://www.paramountcity.com/government/planning-department/planning-division/altair-world-energy-project
https://www.paramountcity.com/government/planning-department/planning-division/altair-world-energy-project
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operating properly and the total volume of material shipped is received, monitoring of 
operations during transfer of material is required and may include pressure indicators 
along the pipeline route, as well as flow meters at both the shipping and receiving ends of 
the pipeline; 

• Cathodic protection is required for new pipelines. Cathodic protection is a technique used 
to control the corrosion of a metal surface by making it the cathode of an electrochemical 
cell. Avoiding corrosion protects the integrity of the pipeline and minimizes that potential 
for releases; therefore, installation of cathodic protection helps to prevent pipeline 
releases; 

• Federal regulations require the installation and maintenance of line marker posts so that 
the pipeline is easily identifiable. In addition, annual inspections are required to look for 
corrosion and other issues; 

• Pipelines are registered with the USA North 811 underground service alert system. 
Contractors contact this organization prior to beginning excavation activities. The 
organization notifies the owners of underground facilities in the area of the proposed 
construction activities. The owners and contractors can then discuss the proposed 
construction activities. Owners typically mark the exact location of the pipelines and 
communicate the locations to the contractors. Participation in the USA system minimizes 
the potential for damage and meets the requirements of the operator’s damage prevention 
program pursuant to 49 CFR Part 192 requirements; 

• 49 CFR Part 192, Subpart N, requires minimum training requirements for operators of 
pipeline facilities. These requirements assure that individuals working on the pipeline 
would have appropriate training and experience; 

• The operation of pipelines is required to have an Emergency Response Plan that 
identifies specific measures that would be implemented in the event of upset conditions. 
The Emergency Response Plan identifies responsible parties for the incident command 
and supporting agencies and organizations; and 

• New natural gas pipeline may require the installation of safety blowdown equipment at 
one location along the designated route. The blowdown equipment will allow for the 
controlled release and dispersion of gas in the pipeline in the event of an upset condition. 
Blowdown equipment is part of the PHMSA requirements. 

 
These extensive state and federal requirements on new (and existing) natural gas pipelines, are 
expected to be implemented and enforced. Implementation of these extensive requirements is 
expected to minimize the severity of potential hazard impacts of natural gas pipeline releases 
should they occur. The operational impacts associated with the new natural gas pipeline would 
remain significant as a release could potentially impact receptors, including residences, and 
would be a new or intensified hazard. Therefore, the hazards associated with the potential 
increase in transmission of natural gas via pipeline to service hydrogen plants would be 
considered potentially significant.  
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4.4.3.2.3 Ethanol and Ethanol Blends 
 
Ethanol is a clear colorless organic liquid with physical and chemical properties which do not 
change from source to source like conventional fuels. In the U.S., ethanol is typically produced 
from corn or other grain products, while some imported ethanol is produced from sugar cane. For 
commercial or industrial use, pure ethanol (E100) is usually denatured with a small amount of 
gasoline or similar substance to avoid federal alcoholic beverage tax and intentional ingestion. 
Heavy duty vehicles use E95 (a blend of 95 percent ethanol and five percent gasoline) or E93 (a 
blend of 93 percent ethanol, five percent methanol, and two percent kerosene). Light and 
medium duty vehicles use E85 (a blend of 85 percent ethanol and 15 percent gasoline). Vapors 
from ethanol blended fuels will exhibit similar flammability characteristics as gasoline. There are 
141 stations in the South Coast AQMD’s jurisdiction that sell E85 (see Table 3.3-4).  
 
Ethanol is shipped to distribution terminals by rail. In May 2015, the U.S. DOT issued revised 
rules to improve the safe transportation of large quantities of flammable materials by rail, 
including ethanol. The bulk transfer of ethanol from terminals is usually done in standard 
petroleum tanker trucks. Since the NFPA classification of ethanol is the same as gasoline or 
diesel (Class IB flammable liquid), there is no reason to expect that ethanol transport will be 
more dangerous than gasoline or diesel transport. There are, however, certain physical properties 
of ethanol that must be addressed during transport and storage when compared to gasoline or 
diesel. First, ethanol is incompatible with some types of materials used in petroleum storage and 
transfer systems; therefore, it is necessary to take some precaution to assure ethanol compatible 
materials are used. Second, E100 vapor/air mixtures at ambient temperatures and pressures can 
create a flammable mixture in the ullage (i.e., unused) space of a storage tank. Therefore, it is 
important to ensure that there are strong safeguards against any ignition sources inside tanks and 
that vent lines or other openings have flame arrestors. Furthermore, any fill lines must extend 
below the liquid ethanol level to provide a seal between an external ignition source and the 
vapor/air mixture in the tank. Ethanol blended fuel vapors are primarily composed of gasoline, 
and should not change the fire hazard associated with the transfer and storage relative to 
gasoline. [U.S. DOT, 1999]. 
 
Compared with diesel fuel and gasoline the following can be stated with respect to ethanol: 

• Diesel fuel and gasoline contain components that are considerably more hazardous than 
ethanol. For example, diesel fuel contains highly toxic polynuclear aromatic 
hydrocarbons (PAHs) and gasoline contains an array of toxic compounds, including 
benzene, a known carcinogen. 

• Diesel fuel and gasoline vapors are heavier than air (for a specific gravity of air =1, diesel 
fuel is >4.0 and gasoline is 3.4). Ethanol is heavier than air but lighter (specific gravity is 
1.6) than gasoline, and diesel fuel and disperses more readily in air than gasoline or diesel 
fuel.  

• Ethanol has a higher auto ignition temperature (684 degrees Fahrenheit [oF]) than diesel 
fuel (500 oF) or gasoline (500 oF).  

• Ethanol is more difficult to ignite since it has a “lower flammability limit” that is higher 
(3.3 percent) than gasoline (one percent) or diesel fuel (0.5 percent).  
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• Unlike gasoline, ethanol can ignite in enclosed spaces such as fuel tanks since its upper 
flammability limit is 15 percent and it is heavier than air. For gasoline in a confined 
space, the vapor concentration exceeds the higher flammability limit (7.6 percent) and is 
therefore too high to ignite in the tank. Modifications such as materials inside the fuel 
tank that can arrest and quench flame propagation and modifications to isolate the tank 
from sparks and ignition sources are required to avoid ignition in the fuel tanks.  

• In case of fire, ethanol can be extinguished with water while water on gasoline or diesel 
fuel spreads the fire. 

Based upon the preceding information, hazards associated with ethanol are approximately 
equivalent or less than hazards associated with conventional fuels. Therefore, the potential 
increased usage of ethanol with a concurrent decline in usage of conventional fuels will not 
significantly alter existing hazards associated with mobile source fuels. Consequently, 
increased usage of ethanol is not expected to generate significant adverse hazard impacts. 
 
4.4.3.2.4 Compressed Natural Gas (CNG) 
 
Natural gas is a mixture of hydrocarbons, mainly methane, that are in gaseous form at ambient 
temperature and pressure. It is odorless and tasteless; therefore, an odorant is added so personnel 
in the vicinity of a leak can detect the presence of natural gas before it has reached the 
flammability limit in the area. Unlike other alternative fuels, natural gas already has an extensive 
distribution system and supply network. The issues associated with the bulk transfer and storage 
of natural gas are very different from other fuels, which are usually transported via tanker truck. 
CNG is generally produced onsite using compressors fed from a nearby natural gas pipeline. The 
typical range of methane contained in pipeline-quality natural gas is approximately 80 to 95 
percent. However, CARB has specified that vehicular-grade CNG must have a methane content 
greater than 88 percent. There are an estimated 161 stations in South Coast AQMD’s jurisdiction 
that sell CNG (see Table 3.3-4). 
 
The South Coast AQMD has had a history of promoting the use of CNG in the past and few 
issues have arisen from the transport of CNG as most supplies are distributed via the existing 
natural gas pipeline infrastructure. Furthermore, CNG compositions and storage cylinders in 
vehicles follow NFPA 52 (CNG Vehicular Fuel Systems) and Society of Automotive Engineers 
(SAE) J1616 (Recommended Practice for CNG Fuel) specifications. These specifications limit 
the potential hazards of CNG leaks related to fuel storage and use in vehicles. Furthermore, 
natural gas has a higher flammability limit (five percent) than gasoline (one percent) or diesel 
(0.5 percent). Natural gas also has a higher ignition temperature (1,200 oF) than gasoline or 
diesel (500 oF). Other hazards associated with compressed fuels such as CNG are projectiles 
from openings and freeze burns from rapid vaporization. 

The main additional hazard associated with the use of CNG versus conventional fuels is the 
exposure to high pressures employed during storage, dispensing, and operations. Due to these 
high pressures, a large amount of gas could escape in a short amount of time and, if present 
under flammable conditions, could explode in the presence of an ignition source. Another 
potentially significant hazard is a release of natural gas during vehicle maintenance. [U.S. DOT, 
1999]. 
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Compared with diesel fuel and gasoline, the following can be stated with respect to CNG: 

• Diesel fuel and gasoline are toxic to the skin and lungs while CNG is not.  

• Diesel fuel and gasoline vapors are heavier than air (for specific gravity of air =1, diesel 
fuel is >4.0 and gasoline is 3.4). CNG is lighter than air (specific gravity is 0.55) and 
disperses more readily in air.  

• CNG has a higher auto ignition temperature (1,200 oF) than diesel fuel (500 oF) or 
gasoline (500 oF).  

• CNG is more difficult to ignite since it has a “lower flammability limit” that is higher 
(5.3 percent) than gasoline (one percent) or diesel fuel (0.5 percent). 

• Natural gas can be directly shipped via pipelines to the compressor station, rather than by 
on-road delivery trucks, and has less delivery accident risk than vehicle shipments.  

Based upon the preceding information, hazards associated with CNG are approximately 
equivalent or less compared to conventional fuels. Therefore, increased usage of CNG with 
a concurrent decline in usage of conventional fuels will not significantly alter existing 
hazards associated with mobile source fuels. Consequently, increased usage of CNG is not 
expected to generate significant adverse hazard impacts. 
 
4.4.3.2.5 Liquefied Natural Gas (LNG) 
 
Natural gas can be liquefied by refrigerating it below -160 degrees Celsius or -260 degrees 
Fahrenheit at relatively low pressure (20 to 150 psig). Like CNG, there are NFPA standards 
(NFPA 59A – Standards for Production, Storage, and Handling of LNG and NFPA 57 – 
Standard for LNG Vehicular Fuel Systems) for the handling, storage, production, and use of 
LNG, especially in vehicles. However, unlike CNG, most LNG is not generated on-site. Instead, 
LNG is typically delivered via insulated, double-walled tanker trucks to distribution facilities. 
Due to the need to keep the contents under pressure, the double-walled construction of the LNG 
tanker trucks is more robust than standard petroleum tanker trucks; therefore, the LNG is 
transported in tanker trucks that, by design, are structurally safer from spills and tank ruptures 
during accidents than conventional fuel tanker trucks.193 
 
The safety issues associated with LNG are similar to CNG, with the added hazards of handling a 
cryogenic liquid and the vaporization of the liquid. Cryogenic liquids have the potential to burn 
workers who come into contact with the liquid or uninsulated surfaces. This hazard can be 
avoided through proper personal protective equipment and training. The vaporization of LNG in 
storage tanks can potentially cause a boiling liquid expanding vapor explosion (BLEVE). For a 
BLEVE to occur, there would need to be a catastrophic failure of all safety measures, including 
safety relief valves and burst discs, built into the vessel’s design code. Another potentially 
significant hazard is a release of natural gas during vehicle maintenance. [U.S. DOT, 1999]. 

 
193 U.S. Department of Transportation, Pipeline and Hazardous Materials Safety Administration, LNG Safety, 

https://www.phmsa.dot.gov/pipeline/liquified-natural-gas/lng-safety. 

https://www.phmsa.dot.gov/pipeline/liquified-natural-gas/lng-safety
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Lastly, when LNG is in a confined space with vapor concentrations between five and 15 percent, 
under certain conditions, it may explode or catch on fire194.  
 
LNG is comprised mostly of methane, but may contain ethane, propane, and other heavier 
gaseous hydrocarbons. The main acute health effect associated with methane is asphyxia, the 
condition of severely depleting the oxygen supply to the body. Methane causes asphyxia by 
displacing oxygen in air, and asphyxiation can occur when oxygen concentrations drop below 18 
percent. The potential adverse health effects of oxygen deficiency are summarized in Table 4.4-
2. 

TABLE 4.4-2 
Effects of Oxygen Deficiency 

Oxygen 
Concentration  Effects of Oxygen Deficiency 

19% Some adverse physiological effects occur, but they may not be noticeable. 

15-19% 
Impaired thinking and attention. Increased pulse and breathing rate. Reduced 
coordination. Decreased ability to work strenuously. Reduced physical and 
intellectual performance without awareness. 

12-15% Poor judgment. Faulty coordination. Abnormal fatigue upon exertion. Emotional 
upset.  

10-12% 
Very poor judgment and coordination. Impaired respiration that may cause 
permanent heart damage. Possibility of fainting within a few minutes without 
warning. Nausea and vomiting. 

<10% Inability to move. Fainting almost immediate. Loss of consciousness. 
Convulsions. Death 

 Source: Air Products and Chemicals, Inc., 2014. 
 
It is unlikely that off-site receptors would be exposed to LNG concentrations that would generate 
an explosion hazard, because the Lower Explosive Limit (LEL), the concentration at which there 
is enough of the given gas to ignite or explode, for methane is five percent (50,000 ppm) 
compared to the LEL for gasoline (one percent) or diesel (0.5 percent). The Risk Management 
Program (RMP) off-site consequence analysis procedures set forth in 40 CFR Part 68 are used 
for estimating the potential risk from a vapor explosion. In this analysis, a gaseous release is 
assumed to produce a vapor explosion that results in a blast impact; the significance level is a 
pressure wave (blast) of one pound per square inch (psi), and the metric examined is the modeled 
distance to the significant overpressure level.  
 
The hazards posed by the use of LNG versus gasoline and diesel fuel are: 

• Diesel fuel and gasoline are toxic to the skin and lungs while LNG is not. 

• Diesel fuel and gasoline vapors are heavier than air (for specific gravity of air = 1, diesel 
fuel is >4.0, gasoline is 3.4). LNG is lighter than air (specific gravity is 0.55) and 
disperses more readily in air. 

• LNG has a higher auto ignition temperature (1,200 oF) than diesel (500 oF) or gasoline 
(500 oF).  

 
194 Consumer Energy Center, http://www.consumerenergycenter.org/transportation/afvs/lng.html 
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• LNG is more difficult to ignite since it has a “lower flammability limit” that is higher (5.3 
percent) than gasoline (one percent) or diesel fuel (0.5 percent).  

• Cryogenic liquids such as LNG have the potential risk to workers of burns (frost-bite) 
that can be suffered if workers come in contact with the liquid or with surfaces that are 
not insulated. Proper safety equipment and training can minimize these hazards. 

• Since LNG is a cryogenic liquid, in the event of a release from an aboveground storage 
tank or tanker truck, a fraction of the liquid immediately flashes off to gas while the 
remainder will pool and boil violently emitting dense vapor. The liquid transitions to 
dense vapor and the dense vapor transitions to gas as the liquid and vapor draw heat from 
the surroundings. If a source of ignition is present, the boiling liquid, vapor cloud, and 
gas could explode and burn, threatening surrounding facilities and other storage vessels.  

The safety of LNG facilities is addressed through the inherent characteristics of LNG and 
through the design and operation of LNG facilities and transportation modes. In land-based LNG 
facilities, impoundment structures around LNG tanks and pipelines are designed to control the 
spread of LNG if a release occurs. Fire and vapor suppression systems are installed to mitigate 
the consequences of a release. Gas detectors, fire detectors, and temperature sensors 
automatically activate firefighting and vapor suppression systems. In the event of a fire, water 
spray may be used for heat affected exposures, or high expansion foam may be used to reduce 
radiant heat impact on exposures. At some facilities, vapor fences are installed to prevent vapors 
from extending onto adjacent properties. Vacuum jacketed pipe also provides an additional layer 
of protection in the event of a release of the inner pipe. Emergency shutdown devices activate 
when operational parameters extend beyond the normal range. The LNG facility operator must 
develop and follow detailed maintenance procedures to ensure the integrity of various safety 
systems. 

Prior to commencing operations, the LNG facility operator must establish detailed procedures 
that specify the normal operating parameters for all equipment. When a piece of equipment is 
modified or replaced, all procedures must be reviewed and modified if necessary to assure the 
integrity of the system. All personnel must complete training in operations and maintenance, 
security, and firefighting. The operator must coordinate with local officials and apprise them of 
the types of fire control equipment available within the facility. Additionally, federal regulations 
require tight security for the facility, including controlled access, communications systems, 
enclosure monitoring, and patrols. As such there are many layers of protective requirements in 
place for LNG. 

Based upon the preceding information, hazards associated with LNG are approximately 
equivalent or less compared to conventional fuels. Therefore, increased usage of LNG with 
a concurrent decline in usage of conventional fuels will not significantly alter existing 
hazards associated with mobile source fuels. Consequently, increased usage of LNG is not 
expected to generate significant adverse hazard impacts. 
 
LNG Transportation Release: LNG is non-toxic, disperses more readily in air than 
conventional fuels, and has more rigorous standards for transportation. California gets about 10 
percent of its LNG from in-state production and 90 percent from five interstate natural gas 
pipelines. California does not have a LNG terminal or any proposed LNG terminals along the 
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coast.195 Itis expected that affected facilities will receive LNG from a local supplier located 
within South Coast AQMD’s jurisdiction by natural gas pipeline or by tanker truck via public 
roads. The on-road transport of LNG is regulated by the U.S. DOT. LNG trucks are double-
walled aluminum and are designed to withstand accidents during transport. LNG is loaded into 
delivery tanks at atmospheric pressure, which would be at its boiling point of -260ºF (-162ºC). 
The LNG is maintained at this temperature by evaporation of the boiling LNG and venting of the 
evaporated LNG. Because the vent is closed during shipment, the pressure in the tank builds as 
the temperature of the LNG increases. The Federal Motor Carrier Safety Administration 
(FMCSA) analyzed releases from delivery tanks with an average pressure of 30 psig, which 
would be -230ºF (-146ºC). At 30 psig, approximately 30 percent of the LNG will flash into vapor 
when released. 
 
LNG transport release scenarios were previously analyzed in the Final EA for Proposed 
Amended Rule 1110.2 – Emissions from Gaseous- and Liquid-Fueled Internal Combustion 
Engines (ICEs) that was certified by the South Coast AQMD Governing Board on February 1, 
2008 .196 The following description of LNG transportation and consequences is taken from the 
FMCSA197. 
 
Four scenarios were identified as having major consequences: 

1. Release of LNG into a pool that evaporates and disperses without ignition. 
Approximately 40 percent of the liquefied LNG immediately flashes into vapor. The 
temperature of the liquid pool would be -44 ºF (-42ºC) and would therefore damage 
exposed vegetation and people.  

2. A flammable cloud is formed that contacts an ignition source. The flame front can flash 
back and set the liquid pool on fire. Quantities of LNG shipped by truck would not 
typically cause vapor cloud explosions. 

3. A BLEVE occurs. BLEVEs would occur when an LNG tank is exposed to fire and the 
increase in pressure within the tank exceeds the capacity of the relief valve.  

4. The tank ruptures, rockets away, and ignites. 
 
U.S. EPA’s RMP*Comp model was used for the consequence analysis for these four scenarios. 
The adverse impacts from the four scenarios were determined to be: 

1. The area of the pool was estimated by assuming a depth of one centimeter as described in 
Example 29 in the U.S. EPA’s Risk Management Program Guidance for Offsite 
Consequence Analysis.198 A 6,000 gallon LNG pool would be 24,448 square feet. This 

 
195 CEC. Liquified Natural Gas webpage. https://www.energy.ca.gov/data-reports/california-power-generation-and-power-

sources/liquefied-natural-gas. Accessed September 14, 2022. 
196 South Coast AQMD, 2008. Final EA for Proposed Amended Rule 1110.2 – Emissions from Gaseous- and Liquid-Fueled 

Internal Combustion Engines (ICEs), South Coast AQMD No. 280307JK. http://www.aqmd.gov/home/research/documents-
reports/lead-agency-scaqmd-projects/aqmd-projects---year-2008/fea-for-par-1110-2. 

197 Federal Motor Carrier Safety Administration, Comparative Risks of Hazardous Materials and Non-Hazardous Materials Truck 
Shipment Accidents/Incidents, Final Report, March 2001, www.fmcsa.dot.gov/documents/hazmatriskfinalreport.pdf. 

198 U.S. EPA, Risk Management Program Guidance for Offsite Consequence Analysis, EPA 550-B-99-009, April 1989. 

https://www.energy.ca.gov/data-reports/california-power-generation-and-power-sources/liquefied-natural-gas
https://www.energy.ca.gov/data-reports/california-power-generation-and-power-sources/liquefied-natural-gas
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distance would be a “worst-case” since as the LNG pool expands from the tank, it will 
warm and evaporate.  

2. A pool fire of 6,000 gallons that is released in one minute would result in a heat radiation 
endpoint (five kilowatts/square meter) of 0.2 mile. If a vapor cloud fire occurs, the 
estimated distance to the lower flammability limit would be 0.3 mile. 

3. Based on 10,000 gallons, the BLEVE would result in a fireball that may cause second-
degree burns out to 0.3 mile. 

4. The “worst-case” release estimate for 10,000 gallons in U.S. EPA’s RMP*Comp model 
is 0.3 mile from the vapor cloud explosion. Since it is unclear as to how far away the tank 
would travel, it was assumed that the adverse impact would be 0.3 mile from where the 
tank lands. Damage to property and persons may occur from physical impact of the 
rocketing tank. 

 
During transportation of LNG, it was estimated that adverse impacts from various 
scenarios of LNG releases would extend up to 0.3 mile. Because sensitive receptors may be 
located within the 0.3 mile endpoint distance, the accidental release of LNG during 
transport could cause significant adverse hazards impacts. Based upon the preceding 
information, increased transport of LNG may substantially alter existing transportation 
hazards associated with mobile source fuels. Consequently, increased usage of LNG is 
expected to generate significant adverse hazard impacts during transport. 
 

4.4.3.2.6 Liquefied Petroleum Gas (LPG) 
 
LPG, also called propane, is a mixture of primarily propane with some propylene, butane, and 
butene, which are liquefied at ambient temperatures by compressing the mixture of gases to 
pressures above 120 psig. In the U.S., almost all of the propane supply comes from stripping 
wellhead natural gas, or as a by-product of petroleum refining. LPG for vehicle use is at least 95 
percent propane and no more than 2.5 percent butane and heavier hydrocarbons. LPG has been 
used in fleet vehicles since the 1940s, so there is a well-established history and wealth of 
experience with LPG as an automotive fuel. 
 
For a variety of reasons, natural gas has replaced LPG as a more viable alternative fuel. There 
has been little development in dedicated LPG engine technology while technologies capable of 
using other alternative fuels and their emissions have improved tremendously over the last 
decade. As a result of that development, some of the previous emission reduction advantages of 
LPG fuel, especially the low CO emissions, are now less pronounced.199 Consequently, it is not 
likely that LPG would be used to any great extent in providing the fuel for near-zero or zero 
emission technologies. 
 
Since LPG is a compressed fuel, it has the physical hazards of projectiles: freeze burns, BLEVE, 
etc. However, since LPG is stored pressurized and at ambient temperatures, the physical hazards 
are not as great for storage and transport compared to compressed or liquefied natural gas (CNG 

 
199 Net Technologies, Inc. How Clean Are LPG Engines. http://www.nett.ca/faq/lpg-3.html.  

http://www.nett.ca/faq/lpg-3.html
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or LNG). The flammability limit range for LPG is similar to gasoline, but the ignition 
temperature (920 oF) is higher than gasoline or diesel (500 oF). Therefore, the hazard from 
transport and storage of LPG should not be significantly different from the transport and storage 
of gasoline or diesel. [U.S. DOT, 1999].  
 
The main additional hazard associated with the use of LPG versus conventional fuels is the 
potential of a large fire stemming from a release in the case of an accident (e.g., a tanker truck 
accident).  

Compared with diesel fuel and gasoline, the following can be stated about LPG: 

• Diesel fuel and gasoline are toxic to the skin and lungs while LPG is not. 

• Diesel fuel and gasoline vapors are heavier than air (for specific gravity of air =1, diesel 
fuel is >4.0, gasoline is 3.4). LPG is lighter than gasoline and diesel fuel, but heavier than 
air (specific gravity is 1.52). It disperses more readily in air than gasoline or diesel fuel. 

• LPG has a higher auto ignition temperature (920 oF) than diesel fuel (500 oF) or gasoline 
(500 oF). 

• LPG is more difficult to ignite since it has a “lower flammability limit” that is higher (2.0 
percent) than gasoline (one percent) or diesel fuel (0.5 percent). 

Based upon the preceding analysis, hazards associated with LPG are approximately 
equivalent or less as compared to conventional fuels. Therefore, increased usage of LPG 
with a concurrent decline in usage of conventional fuels will not significantly alter existing 
hazards associated with mobile source fuels. Consequently, increased usage of LPG is not 
expected to generate significant adverse hazard impacts. 
 
4.4.3.2.7 Biodiesel and Renewable Diesel 
 
Biodiesel is a fuel derived from biological sources such as vegetable oils or animal fats. The 
process for creating biodiesel involves mixing the oil with alcohol (e.g., methanol or ethanol) in 
the presence of a chemical such as sodium hydroxide. This process produces a methyl ester if 
methanol is used, or an ethyl ester if ethanol is used. Methyl ester from soybeans is more 
economical to produce, and therefore, is more common in the U.S. Biodiesel can be used pure 
(B100) or blended with conventional diesel. The most common blended biodiesel is B20, which 
is 20 percent biodiesel and 80 percent conventional diesel. 
 
Renewable diesel is produced from non-petroleum renewable resources but is not a mono-alkyl 
ester. There are several different chemical approaches to producing renewable diesel. One is 
based on hydrotreating vegetable oils or animal fats, which is the primarily method that has been 
used recently for the production of renewable fuels in California. Hydrotreating frequently takes 
place in conventional refineries to reduce sulfur or aromatic hydrocarbon content in CARB 
diesel. A second method involves synthesis of hydrocarbons through enzymatic reactions. A 
third method involves partially combusting a biomass source to produce carbon monoxide and 
hydrogen (syngas), and utilizing the Fischer-Tropsch reaction to produce complex hydrocarbons. 
Compared to biodiesel, renewable diesel uses similar feedstocks but has different processing 



 Chapter 4 – Environmental Impacts and Mitigation Measures 
Final Program Environmental Impact Report Subchapter 4.4 – Hazards and Hazardous Materials 
 

2022 AQMP 4.4-28 November 2022 

methods and can include chemically different components. Renewable diesel can be used pure 
(R100) or blended with conventional diesel.  
 
The feedstocks that are used for biodiesel and renewable fuels/diesel are typically vegetable oils 
or animal fats which are long-chain hydrocarbons. Neat biodiesel and renewable diesel contain 
no hazardous materials and is generally regarded as safe.200 This can be compared to 
conventional fuels that use crude oil as a feedstock. Crude oil has numerous types of 
hydrocarbons, including short and long chain hydrocarbons and cyclical hydrocarbons (e.g., 
polyaromatic hydrocarbons or PAHs, toluene, benzene, and ethylbenzene), as well as heavy 
metals. The cyclical hydrocarbons and heavy metal components in crude oil are the compounds 
that tend to be toxic/hazardous, resulting in the presence of toxic /hazardous contaminants in 
conventional fuels. The renewables that are being produced today are using the hydrotreating 
process which does not use methanol or ethanol for production. 
 
Biodiesel and renewable diesel are considered safer than conventional diesels with 
essentially no toxics; therefore, increased usage of biodiesel and renewable diesel with a 
concurrent decline in usage of conventional diesel will not significantly alter existing 
hazards associated with mobile source fuels. Consequently, increased usage of biodiesel and 
renewable diesel are not expected to generate significant adverse hazard impacts. 
 
4.4.3.2.8 Summary of Hazards from Alternative Fuels 
 
As shown in Table 4.4-3, the energy content of alternative fuels is lower than conventional fuels 
which means that more fuel is needed in an alternative fuel-powered vehicle to achieve the same 
range as a conventional fuel-powered vehicle. Thus, more tanker deliveries to supply refueling 
stations would be required to provide the same available energy as conventional fuels. Since the 
probability of accidents is related to the amount of miles traveled, proportionally more delivery 
accidents can be expected with alternative fuels than conventional fuels (assuming that they are 
delivered from similar source locations in similar sized tankers).  

TABLE 4.4-3 
Equivalent Fleet Miles Associated with Alternative Clean-Fuels 

Fuel Type By Mass By Volume 
Diesel 1.00 1.0 
CNG/LNG 1.15 1.9 
LPG 1.15 2.1 
Ethanol 1.90 2.3 

Source: Clean Air Program: Summary of Assessment of the Safety, 
Health, Environmental and System Risks of Alternative Fuels. (U.S. 
DOT, 1999) 

 
However, the truck accident rate is small, on the order of 1.4 accidents per 10 million miles 
traveled and the accident rate with chemical releases is even less. [U.S. DOT, 2021]. 

 
200 U.S. Department of Energy, 2016. Biodiesel Handling and Use Guide (fifth edition). 

https://afdc.energy.gov/files/u/publication/biodiesel_handling_use_guide.pdf 

https://afdc.energy.gov/files/u/publication/biodiesel_handling_use_guide.pdf
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Furthermore, any increase in alternative fuels use would decrease the use of conventional fuels 
and replace those miles traveled, so hazards associated with the shift from the transportation and 
storage of conventional fuels to alternative fuels would not cause a substantial change in risk. 
 
There are various existing regulations and recommended safety procedures that, when employed, 
will reduce hazards impacts associated with use of alternative clean fuels to the same or lower 
level as for conventional fuels. Table 4.4-4 summarizes some of the regulations and safety 
procedures associated with use of alternative fuels.  
 
When affected vehicle owners and maintenance personnel comply with existing regulations and 
recommended safety procedures, hazards impacts associated with the use of alternative fuels will 
be the same or less than those of conventional fuels. Accordingly, significant hazards impacts 
are not expected from the implementation of the 2022 AQMP control measures that 
encourage the use of alternative fuels. 
 
Conclusion – Hazards Associated with Alternative Fuels: Use of alternative fuels requires 
additional knowledge and training of owners/operators of fueling stations regarding maintaining 
and operating alternative fuel refueling stations and emergency responders. Further, as use of 
alternative fuels increases within the South Coast AQMD’s jurisdiction, use of conventional 
fuels such as gasoline and diesel will decline. As a result, explosion and flammability hazards 
associated with conventional fuels will also decline. In addition, hazards and hazardous clean-up 
associated with accidental releases of conventional fuels, especially diesel, will be reduced as the 
use of alternative fuels increases. 
 
For the storage and dispensing of alternative fuels, compliance with existing regulations and 
recommended safety procedures will ensure that any potential hazards impacts associated with 
alternative clean-fuels are expected to be the same or less than those of conventional fuels. 
Accordingly, hazards impacts from the increased use of alternative fuels are expected to be 
similar to or less than hazards associated with conventional fuels. Therefore, significant hazard 
impacts are not expected from the increased storage and use of alternative fuels and no 
mitigation measures are required. 
 
The transportation analysis demonstrated that, of the alternative fuels analyzed, none were 
expected to have significant adverse hazards impacts during various transportation release 
scenarios except for hydrogen due to the potential for new construction of a natural gas pipeline 
to supply fuel to hydrogen production equipment and LNG during transportation. Because of 
extensive state and federal requirements applicable to new and existing natural gas pipelines, no 
other mitigation measures have been identified for this hazard. Similarly, because of the 
extensive state and federal requirements applicable to tanker trucks hauling LNG, no other 
mitigation measures have been identified for this hazard. Since no significant impacts were 
identified for the use of the other alternative fuels, mitigation measures are not required to be 
identified for those other alternative fuels.  
 
  



 Chapter 4 – Environmental Impacts and Mitigation Measures 
Final Program Environmental Impact Report Subchapter 4.4 – Hazards and Hazardous Materials 
 

2022 AQMP 4.4-30 November 2022 

TABLE 4.4-4 
Summary of Hazards and Existing Safety Regulations and Procedures 

Associated with Alternative Clean-Fuels 

Fuel 
Type Hazard Existing Safety Regulations and Procedures 

Ethanol 

Pure ethanol can ignite in enclosed 
spaces such as fuel tanks since its 
upper flammability limit is 19 percent 
and it is slightly heavier than air.  

The addition of materials inside the fuel tank can 
arrest and quench flame propagation. Isolation 
from sparks and ignition sources is required to  
avoid ignition inside the fuel tank. 

CNG 

1. CNG bottles are typically stored 
outside and are required to be above 
ground (NFPA 52) as opposed to 
below ground for gasoline or diesel 
tanks. There is a risk of vehicles 
colliding with the bottles causing a 
gas release. 

2. Releasing gas in a maintenance 
shop can potentially create 
explosive hazards. 

1. The effects of collisions can be reduced by 
installing curbing and bollards to protect the 
tanks from vehicle operations. [LAFC 
57.42.16]. 

2. Installing methane detection systems where 
CNG is stored can provide early detection of 
leaks and alert the maintenance personnel. (If 
integrated with vent systems, vents are not 
required to operate continuously - CFC 
2903.2.5). Ignition sources can be 
reduced/eliminated by ensuring that all 
electrical systems where the CNG is stored are 
explosion proof (smoking and open flames are 
prohibited under CFC 2901.7). Providing 
adequate ventilation can prevent the 
occurrence of explosive conditions (required 
under CFC 2903.1). Procedures can be 
established to ensure that all vehicles 
requiring maintenance are defueled and 
depressurized before admission to the 
maintenance depot. 

LPG 

1. LPG is typically stored outside and 
is required to be above ground 
(NFPA 58) as opposed to below 
ground for gasoline or diesel tanks. 
There is a risk of vehicles colliding 
with the bottles causing a gas 
release. 

2. Releasing LPG in an enclosed area 
where there are potential ignition 
sources such as a maintenance 
shop may pose an explosive 
hazard. (A flammable 
concentration within an enclosed 
space in the presence of an ignition 
source can explode). 

1. The effects of collisions can be reduced by 
installing curbing and bollards to protect the 
tanks from vehicle operations. [LAFC 
57.42.16]. 

2. Installing flammable gas detection systems 
where LPG is stored can provide early 
detection of leaks and alert the maintenance 
personnel (which is required for LPG under 
CFC 2902.5). Ignition sources can be 
reduced/eliminated by ensuring that all 
electrical systems where LPG is stored are 
explosion proof (smoking and open flames are 
prohibited under CFC 2901.7). Vehicle fuel 
shut-off valves shall be closed prior to 
repairing any portion of the vehicle fuel 
system. [CFC 2902.6]. 

 
  



 Chapter 4 – Environmental Impacts and Mitigation Measures 
Final Program Environmental Impact Report Subchapter 4.4 – Hazards and Hazardous Materials 
 

2022 AQMP 4.4-31 November 2022 

TABLE 4.4-4 (continued) 
Summary of Hazards and Existing Safety Regulations and Procedures 

Associated with Alternative Clean-Fuels 

Fuel 
Type Hazard Existing Safety Regulations and Procedures 

LNG 

1. LNG is a cryogenic liquid and has 
the potential risk to workers of 
burns (frostbite) that can be 
suffered if workers come in 
contact with the liquid or with 
surfaces that are not insulated. 

2. Releasing LNG in an enclosed 
area where there are potential 
ignition sources such as a 
maintenance shop may pose an 
explosive hazard. (A flammable 
concentration within an enclosed 
space in the presence of an 
ignition source can explode). 

3. LNG is generally stored above 
ground. Since it is a cryogenic 
liquid, in the event of a release, a 
fraction of the liquid immediately 
flashes off to gas while the 
majority of the remainder will 
pool and boil violently emitting 
dense vapor. If a source of 
ignition is present, the boiling 
liquid, dense vapor, and gas could 
explode and burn threatening 
surrounding facilities and other 
storage vessels. 

1. Proper safety equipment and training can 
reduce these hazards. 

2. Installing flammable gas detection systems 
where LNG is stored can provide early 
detection of leaks and alert the maintenance 
personnel (which is required for LNG under 
CFC 2903.3). Ignition sources can be 
reduced/eliminated by ensuring that all 
electrical systems where LNG is stored are 
explosion proof (smoking and open flames are 
prohibited under CFC 2901.7). Providing 
adequate ventilation can prevent the occurrence 
of explosive conditions (required by CFC 
2903.1). Vehicle fuel shut-off valves shall be 
closed prior to repairing any portion of the 
vehicle fuel system (CFC 2903.4.1). Vehicles 
fueled by LNG, which may have sustained 
damage to the fuel system, shall be inspected 
for integrity with a gas detector before being 
brought into an enclosed area for maintenance. 
[CFC 2903.4.2]. 

3. Tanks can be protected by containment dikes 
(required if neighboring tanks can be affected 
LAFC 57.42.11) and physically separated 
LAFC 57.42.10) so that they do not interact in 
case of a fire or explosion. Deluge systems can 
be installed to cool neighboring tanks in case 
of a fire. 

Biodiesel 
Certain materials used in 
conventional petroleum storage are 
not compatible with pure biodiesel. 

Use biodiesel compatible plastic and rubber for 
fittings. 

Hydrogen 

Releasing gas in enclosed spaces 
with its related explosive hazards 
may pose an explosive hazard. (A 
flammable concentration within an 
enclosed space in the presence of an 
ignition source can explode). 

Installing combustible gas detection systems 
where hydrogen is stored can provide early 
detection of leaks. Ignition sources can be 
reduced/eliminated by ensuring that all electrical 
systems where hydrogen is stored are explosion 
proof. Providing adequate ventilation can prevent 
the occurrence of explosive conditions. Procedures 
can be established to ensure that all vehicles are 
defueled prior to maintenance. 
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TABLE 4.4-4 (concluded) 
Summary of Hazards and Existing Safety Regulations and Procedures 

Associated with Alternative Clean-Fuels 

Fuel 
Type Hazard Existing Safety Regulations and Procedures 

Electricity 
(for 

Electric 
Vehicles 

and 
Hybrid 

Vehicles) 

1. Releasing gas in enclosed spaces 
with its related explosive hazards 
may pose an explosive hazard. 
(A flammable concentration 
within an enclosed space in the 
presence of an ignition source 
can explode). 

2. Certain types of batteries that are 
used in commercially available 
electric vehicles emit hydrogen 
during the charging process. 
Emission of hydrogen gas in an 
enclosed setting such as a garage 
presents the potential for the 
accumulation of flammable 
concentrations. 

3. Li-ion batteries that are used in 
some commercially available 
electric vehicles can combust 
spontaneously. 

1. Installing combustible gas detection systems 
can provide early detection of leaks. Ignition 
sources can be reduced/eliminated by ensuring 
that all electrical systems in the shop are 
explosion proof. Providing adequate 
ventilation can prevent the occurrence of 
explosive conditions. Procedures can be 
established to ensure that all vehicles are 
defueled prior to maintenance. 

2. Forced ventilation can prevent build-up but if 
ventilation fails, a hazardous condition can 
occur. NEC and SAE recommended practices 
provide strict guidance for eliminating 
hydrogen gas risk. 

3. Reinforced casing and battery cooling systems 
can prevent the combustion of Li-ion batteries. 
FMVSS 305 and SAE recommendations 
provide guidance for eliminating combustion 
risk. 

FMVSS = Federal Motor Vehicle Safety Standard 
NEC = National Electric Code 
SAE = Society of Automotive Engineers 

 
Lastly, the hazard impacts associated with using batteries in electric and hybrid vehicles were 
concluded to be less than significant. Because no significant hazard impacts were identified that 
pertain to using batteries in electric and hybrid vehicles when compared to conventional fueled 
vehicles, no mitigation measures are required. 
 
Project-Specific Mitigation: For the potentially significant adverse hazards impacts associated 
with the potential for new construction of a natural gas pipeline to supply fuel to hydrogen 
production equipment and LNG during transportation, no other mitigation measures have been 
identified beyond the extensive state and federal requirements applicable to new and existing 
natural gas pipelines and LNG transport. Since no significant impacts were identified for the 
other alternative fuels, no mitigation measures are required for the other alternative fuels. 
 
Because of the extensive state and federal requirements on new (and existing) natural gas 
pipelines, no other feasible mitigation measures have been identified. All regulations are 
expected to be implemented and enforced. Implementation of these extensive requirements is 
expected to minimize the severity of potential hazard impacts of natural gas pipeline releases 
should they occur. The operational impacts associated with the new natural gas pipeline would 
remain significant as a release could potentially impact receptors, including residences, and 
would be a new or intensified hazard.  
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Remaining Impacts from Use of Alternative Fuels: No mitigation measures were identified 
that would reduce the hazard and hazardous material impacts to less than significant level for the 
impacts associated with the potential for new construction of a natural gas pipeline to supply fuel 
to hydrogen production equipment and from a transportation release of LNG. Therefore, the 
operational impacts associated with the new natural gas pipeline would remain significant as a 
release could potentially impact receptors, including residences, and would be a new or 
intensified hazard. In addition, the hazards and hazardous material impacts from exposure to the 
LNG from the cataclysmic destruction of the LNG storage tank would also remain significant.  
 
4.4.3.3  Reformulated Coatings, Solvents, Adhesives, and Lubricants 
 
Control Measure CTS-01 could require reformulation of certain coatings, adhesives, and 
lubricants to meet lower future VOC content limits. In addition, Control Measure CTS-01 would 
remove the VOC exemption status for parachlorobenzotriflouride (PCBTF) and tert-butyl acetate 
(tBAc) to address toxicity concerns. The California Office of Environmental Health and Hazard 
Assessment (OEHHA) has determined that these compounds are potentially carcinogenic and 
have consequently developed unit risk factors for these compounds. Due to OEHHA’s 
determinations, the phase-out of the exemption status of PCBTF and tBAc in architectural 
coatings including industrial maintenance and anti-graffiti coatings, automotive coatings, paint 
thinners, multi-purpose solvents, and adhesives is needed to reduce exposure to toxic materials. 
Removal of the VOC exemption status for PCBTF and tBAc may result in some increases to 
VOC emissions from coating, solvent, and adhesive product categories that rely on formulations 
with these compounds to achieve low VOC content.  
 
While the goal of the reformulated products would be to have lower VOC content, the 
reformulations could have widely varying flammability and health effects depending on the 
chemical characteristics of the replacement solvents chosen. While most reformulations are 
expected to be made with water, which is not flammable and does not have adverse health 
impacts, other reformulations could be made with an exempt, but extremely flammable solvent, 
such as acetone. Acetone is an exempt compound from air quality rules and regulations because 
of its low reactivity. In addition, coatings, solvents, adhesives, and lubricants can also be 
reformulated with other solvents that are not exempted from the definition of a VOC in South 
Coast AQMD’s Rule 102, but that also have flammability and health effects issues. 
 
Table 4.4-5 identifies a list of typical conventional solvents and possible replacement solvents 
that may be used in the manufacture of coatings, adhesives, and lubricants along with their 
chemical characteristics pertaining to whether each substance is fire hazard. As illustrated in 
Table 4.4-5, the flammability classifications by the National Fire Protection Association (NFPA) 
are the same for acetone as well as for other conventional solvents that are currently used in 
existing formulations such as tBAc, toluene, xylene, methyl ethyl ketone (MEK), isopropanol, 
butyl acetate, and isobutyl alcohol. Because acetone has the lowest flash point of all the 
chemicals listed, from a flammability perspective, reformulations made with acetone would 
represent the worst-case. However, it is important to note that acetone also has one of the highest 
LEL, 2.6 percent by volume, which means that acetone vapors will not cause an explosion unless 
the vapor concentration exceeds 26,000 ppm. 
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In contrast, a conventional solvent such as toluene can cause an explosion at 1.3 percent by 
volume or 13,000 ppm, which poses a much greater risk of explosion when compared to acetone. 
Similarly, the concentration of xylene, another conventional solvent, can cause an explosion at 
even lower concentrations than toluene at 1.0 percent by volume or 10,000 ppm. However, 
facility operators are required to follow operating guidelines when working with flammable 
chemicals. These guidelines specify well-ventilated areas, as prescribed by the fire department 
codes, so that LEL concentrations would be avoided when working with flammable chemicals. 
 
While a “worst-case” flammability scenario could be that all of the affected 2022 AQMP 
coatings, solvents, adhesives and lubricants would be reformulated with acetone to meet the 
VOC content limits, due to lower costs, most future reformulated products will likely be 
reformulated using primarily water. Water-based coatings are generally not flammable and 
typically have a lower NFPA classification, and a lower Consumer Product Safety Commission 
classification when compared to coatings formulated with conventional solvents. 
 
Chemistry classes at all levels from grade school to universities, as well as industrial 
laboratories, use acetone for wiping down counter tops and cleaning glassware. Additional uses 
for acetone include solvent for paint, varnish, lacquers, inks, adhesives, floor coatings, and 
cosmetic products including nail polish and nail polish remover. Further, it is currently used 
widely in coating and solvent formulations. 
 
Labels and SDSs accompanying acetone-based products caution the user regarding acetone’s 
flammability and advise the user to “keep the container away from heat, sparks, flame, and all 
other sources of ignition. The vapors may cause flash fire or ignite explosively. Use only with 
ventilation.” All of the large coating manufacturers currently offer pure acetone for sale with 
similar warnings. The Uniform Fire Code (UFC) treats solvents such as acetone, butyl acetate, 
and MEK as Class I Flammable Liquids. Further, the UFC considers all of these solvents to 
present the same relative degree of fire hazard. [South Coast AQMD, 2003]. 
 
A list of conventional and potential replacement solvents properties and their related health 
hazards information are shown in Tables 4.4-5 and 4.4-6, respectively. As illustrated in Tables 
4.4-5 and 4.4-6, some of the potential replacement solvents have lower or less severe threshold 
limit values (TLVs), permissible exposure levels (PELs), or immediately dangerous to life or 
health concentrations (IDLHs) than some of the conventional solvents. For example, acetone 
would be considered to have less health hazards than all of the conventional solvents listed. 
However, there are some replacement solvents that could have higher, more severe, or unknown 
toxicological effects. For example, the diisocyanate group of solvents appear to have more 
severe toxicological effects than the listed traditional solvents. 
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TABLE 4.4-5 
Chemical Characteristics for Conventional and Potential Replacement Coating Solvents 

CAS No. Chemical Compound 
Auto-ignition 
Temperature 

(oF) 

Boiling Point 
(@760 mmHg, 

oF) 

Evaporation 
Rate @ 25 oC 
(Butyl Acetate 

= 1) 

Flash 
Point (oF) 

LEL/ 
UEL a (% 
by Vol.) 

Vapor 
Pressure 
(mmHg 

@ 20 oC) 

NFPA 
Flammability 

Rating b 
Flammabilityc 

Conventional Solvents 

67-64-1 Acetone 538 56 6.1 -4 2.6/12.8 180 3 Extremely 
Flammable 

80-05-7 Bisphenol A N/A 428 N/A N/A N/A N/A 0 N/A 

123-86-4 n-Butyl acetate N/A 257 1 73 1.7/7.6 15 3 Extremely 
Flammable 

111-79-2 2-Butoxyethanol 471.2 340.7 N/A 141.8 1.1/12.7 0.8 2 Combustible 
78-92-2 sec-Butyl alcohol N/A 208 N/A 81 1.7/9.8 11.5 3 Flammable 
108-94-1 Cylohexane 788 312.1 N/A 111 1.1/9.4 0.53 2 Combustible 
25265-71-8 Diethylene glycol 444 471 N/A 255 1.6/10.8 1 1 Combustible 
34590-94-8 Dipropylene glycol methyl ether 278.6 408 N/A 180 1.1/3 0.5 3 Combustible 
29911-28-2 Dipropylene glycol monobutyl ether N/A 441 N/A 205 N/A 0.06 1 Combustible 
100-41-4 Ethylbenzene 809.6 276.8 0.84 70 0.8/7 6.75 3 Flammable 
103-09-3 2-Ethylhexyl acetate N/A 390 N/A 185 N/A N/A 2 Combustible 
107-21-1 Ethylene glycol 748 388 0.01 232 3.2/15.3 0.06 1 Combustible 
109-59-1 Ethylene glycol isopropyl ether N/A 109.5 N/A 109 1.6/13 2.6 2 Combustible 
50-00-0 Formaldehyde 806 - 2 N/A 147 N/A N/A 4 Combustible 
78-83-1 Isobutyl alcohol 780 226 0.82 82 1.2/10.9 9 3 Flammable 
108-21-4 Isopropyl acetate N/A 109.5 N/A 39 1.8/8 47 3 Flammable 

67-63-0 Isopropyl alcohol 399 180 2.3 53 2/12.7 33 3 Extremely 
Flammable 

64742-95-6 Light aromatic hydrocarbons 880 335 0.3 180 0.6/7 11 2 Combustible 
110-43-0 Methyl amyl ketone N/A 301 N/A 106 1.1/7.9 2.14 2 Combustible 

78-93-3 Methyl ethyl ketone 474 80 4 16 1.8/11.5 8.7 3 Extremely 
Flammable 

108-10-1 Methyl isobutyl ketone 860 291 0.46 97 1/8.2 5 3 Flammable 
107-87-9 Methyl n-propyl ketone N/A 271.5 N/A 45 1.5/8.2 27 3 Flammable 
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TABLE 4.4-5 (continued) 
Chemical Characteristics for Conventional and Potential Replacement Coating Solvents 

CAS No. Chemical Compound 
Auto-ignition 
Temperature 

(oF) 

Boiling Point 
(@760 mmHg, 

oF) 

Evaporation 
Rate @ 25 oC 
(Butyl Acetate 

= 1) 

Flash 
Point (oF) 

LEL/ 
UEL a (% 
by Vol.) 

Vapor 
Pressure 
(mmHg 

@ 20 oC) 

NFPA 
Flammability 

Rating b 
Flammabilityc 

Conventional Solvents 
64741-41-9 Mineral spirits (Stoddard) 232 154-188 0.1 109-113 1.0 / 7 1.1 2 Combustibled 
64742-94-5 Heavy aromatic naphtha 830 719.6 >0.1 145 1.8/11.7 1 2 Combustible 
91-20-3 Naphthalene 978.8 424 N/A 176 0.9/5.9 0.03 2 Combustible 

8002-05-9 Petroleum distillate (Naphtha) N/A 86-460 N/A 20 - 100 1.1/5.9 40 3 Extremely 
Flammable 

108-88-3 Toluene 538 111 2 41 1.3/7 22 3 Flammabled 
108-67-8 1,3,5-Trimethylbenzene 550 329 0.01 122 2.6/12.5 2 2 Combustible 
95-63-6 1,2,4-Trimethylbenzene 932 337 0.01 112 0.9/6.4 1 2 Combustible 
64742-89-8 V.M.&P Naphtha 288 266.9 1.2 53.1 1.2/6 20 3 Flammable 
1330-20-7 Xylene 499 139 0.8 81 1.0/6.6 6 3 Flammabled 

Potential Replacement Solvents 

67-64-1 Acetone 538 56 6.1 -4 2.6/12.8 180 3 Extremely 
Flammable 

100-51-6 Benzyl alcohol 817 401 0.006 199 1.3/13 0.15 2 Combustible 
71-36-3 n-Butanol N/A 242.5 N/A 95 1.4/11.2 4 3 Flammable 

123-86-4 n-Butyl acetate N/A 257 1 73 1.7/7.6 15 3 Extremely 
Flammable 

85-68-7 Butyl benzyl phthalate 797 698 N/A 390 N/A 8.6E-6 1 Combustible 
616-38-6 Dimethyl carbonate 869 194 3.2 64 4.2/12.9 42 3 Flammable 
108-01-0 2-Dimethylaminoethanol 455 282 N/A 104 1.6/11.9 3.18 2 Combustible 
117-81-7 Dioctyl phthalate 735 446 N/A 405 0.3/ < 0.01 1 Combustible 
25265-71-8 Dipropylene glycol 590 449 N/A 250 2.9/12.6 0.03 1 Combustible 
763-69-9 Ethyl 3-Ethoxypropionate N/A 338 N/A 138 N/A < 1 2 Combustible 

141-78-6 Ethyl acetate 800 171 N/A 25 2.2/9 73 3 Extremely 
Flammable 

64-17-5 Ethyl alcohol 685 173 1.4 55 3.3/19 44 3 Extremely 
Flammable 

111-76-2 Ethylene glycol monobutyl ether 460 340 0.07 144 1.1/12.7 0.8 2 Combustible 
111-80-5 Ethylene glycol monoethyl ether 455 275 0.41 120 1.7/15.6 4 2 Combustible 
109-86-4 Ethylene glycol monomethyl ether 545 256 0.53 100 1.8/19.8 6 2 Combustible 
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TABLE 4.4-5 (concluded) 
Chemical Characteristics for Conventional and Potential Replacement Coating Solvents 

CAS No. Chemical Compound 
Auto-ignition 
Temperature 

(oF) 

Boiling Point 
(@760 mmHg, 

oF) 

Evaporation 
Rate @ 25 oC 
(Butyl Acetate 

= 1) 

Flash 
Point (oF) 

LEL/ 
UEL a 
(% by 
Vol.) 

Vapor 
Pressure 
(mmHg 

@ 20 oC) 

NFPA 
Flammability 

Rating b 
Flammabilityc 

Potential Replacement Solvents (continued) 
2807-30-9 Ethylene glycol monopropyl ether 455 300 0.22 124 1.3/15.8 1.3 2 Combustible 
149-57-5 2-Ethylhexanoic acid  699 442 N/A 244 1/8.6 < 0.01 1 Combustible 
822-06-0 Hexamethylene diisocyanate  N/A 415 N/A 284 1/ 0.5 1 Combustible 

64742-53-6 Hydrotreated light naphthenic 
distillate >600 500 N/A 295 N/A 0.04 1 Combustible 

79-20-9 Methyl acetate 501 135 5.3 14 3.1/16 173 3 Extremely 
Flammable 

96-29-7 Methyl ethyl ketoxime N/A 306 N/A 1380 N/A 0.9 2 Combustible 
101-68-8 Methylene bisphenyl diisocyanate 464 597 N/A 390 N/A 5E-6 1 Combustible 
98-56-6 Parachlorobenzotrifluoride >500 282 0.9 109 0.9/10.5 5.3 1 Combustible 
57-55-6 Propylene glycol 700 370 0.01 210 2.6/12.5 0.08 1 Combustible 

108-65-6 Propylene glycol monomethyl ether 
acetate N/A 294 N/A 109 1.1/13.1 2.53 2 Combustible 

770-35-4 Propylene glycol phenyl ether 923 469 0.002 239 0.8/6.0 0.01 3 Flammable 
1569-01-3 Propylene glycol propyl ether N/A 302 N/A 118 N/A N/A 2 Combustible 
100-42-5 Styrene 914 293 0.5 88 1.1/6.1 4.5 3 Flammable 
540-88-5 Tertiary butyl acetate N/A 208 2.8 62 1.5 /N/A N/A 3 Flammable 
25265-77-4 Texanol 730 471 < 0.01 248 0.6/4.2 0.01 1 Combustible 

26471-62-5 Toluene diisocyanate 1148 478 N/A 250 0.9/9.5 0.025 1 Combustible 

121-44-8 Triethylamine 480 194 5.6 16 1.2/8.0 57.1 3 Extremely 
Flammable 

144-19-4 Trimethyl 1,3-pentanediol 572 450 N/A 235 N/A N/A 1 Combustible 
a Lower Explosive Limit / Upper Explosive Limit 
b NFPA Flammability Rating: 0 = Not Combustible; 1 = Combustible if heated; 2 = Caution: Combustible liquid flash point of 100o to 200oF; 3 = Warning: Flammable 
liquid flash point below 100oF; 4 = Danger: Flammable gas or extremely flammable liquid 
c The Consumer Products Safety Commission (CPSC) has Labeling and Banning Requirements for Chemicals and Other Hazardous Substances which are located in 15 
U.S.C.§1261 and 16 CFR Part 1500. Specifically, the flammability of a product is defined in 16 CFR Part 1500.3 (c)(6) and is based on flash point. For example, a flammable 
liquid needs to be labeled as: 1) “Extremely Flammable” if the flash point is below 20 oF; 2) “Flammable” if the flash point is above 20 oF but less than 100oF; or, 3) “Combustible” 
if the flash point is above 100 oF up to and including 150 oF. 
d Requires Special Hazards Labeling per 16 CFR Part 1500.14 (a)(3) & (b)(3) 



 Chapter 4 – Impacts 
Final Program Environmental Impact Report Subchapter 4.4 – Hazards and Hazardous Materials 
 

2022 AQMP  4.4 - 38  September 2022 

TABLE 4.4-6 
Health Hazards of Conventional and Potential Replacement Solvents 

CAS No. Chemical Compound 
NFPA 
Health 

Rating a 

TLV 
(ACGIH)b 

(ppm) 

PEL 
(OSHA) c 

(ppm) 

IDLH 
(NIOSH)d 

(ppm) 
Health Effects 

Conventional Solvents 
67-64-1 Acetone 1 500 1,000 2,500 Mild irritation - eye, nose, throat, skin; narcosis 

80-05-7 Bisphenol A 2 N/A N/A N/A Mild irritation - eyes and skin 
123-86-4 n-Butyl acetate 2 150 150 1,700 Moderate irritation – eye, nose, throat; narcosis 
111-79-2 2-Butoxyethanol 1 20 50 5 Mild irritation - eyes, skin and respiratory 
78-92-2 sec-Butyl alcohol 2 100 150 2,000 Mild irritation - eye, nose, throat, skin; narcosis 
108-94-1 Cyclohexane 2 20 50 700 Moderate irritation- eye, skin, nose and throat 
25265-71-8 Diethylene glycol 1 N/A N/A N/A Mild irritation - eyes and skin 

34590-94-8 Dipropylene glycol methyl ether 0 100 100 100 Mild irritation – eye, skin, respiratory, digestion 

29911-28-2 Dipropylene glycol monobutyl 
ether 1 N/A N/A N/A Potential severe irritation to eyes, nose and throat; 

moderate skin and digestion irritation 
100-41-4 Ethylbenzene 2 100 100 800 Moderate irritation – eye, skin, nose, throat 
103-09-3 2-Ethylhexyl acetate 2 N/A N/A N/A Mild irritation – eye, skin, respiratory, digestion 
107-21-1 Ethylene glycol 2 100 50 N/A Mild irritation – respiratory, skin, kidney, reproductive 
109-59-1 Ethylene glycol isopropyl ether 2 25 25 N/A Mild irritation – eye, skin, respiratory, digestion 

50-00-0 Formaldehyde 3 0.30 1 0.016 Irritation - skin, eyes, nose, and throat. High levels of 
exposure may cause some types of cancers. 

78-83-1 Isobutyl alcohol 1 50 100 8,000 Mild irritation – eye, nose, throat; suspect carcinogen 
108-21-4 Isopropyl acetate 1 100 250 1,800 Mild irritation – eye, skin, nose, throat 

67-63-0 Isopropyl alcohol 1 200 400 2,000 Mild irritation – eyes, nose, throat; narcosis 
64742-95-6 Light aromatic hydrocarbons 2 10-100 10-100 25-100 Mild irritation – eye, skin, respiratory, digestion 
110-43-0 Methyl amyl ketone 1 50 100 100 Mild irritation - eyes and skin 
78-93-3 Methyl ethyl ketone 1 200 200 3,000 Mild irritation – eye, nose, throat; narcosis; skin 

108-10-1 Methyl isobutyl ketone 2 50 50 50 Potential serious eye irritation; mild skin and respiratory 
irritation 

107-87-9 Methyl n-propyl ketone 2 150 200 150 Moderate irritation – eye, skin, respiratory 
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TABLE 4.4-6 (continued) 
Health Hazards of Conventional and Potential Replacement Solvents 

CAS No. Chemical Compound 
NFPA 
Health 

Rating a 

TLV 
(ACGIH)b 

(ppm) 

PEL 
(OSHA) c 

(ppm) 

IDLH 
(NIOSH)d 

(ppm) 
Health Effects 

Conventional Solvents 
64741-41-9 Mineral spirits (Stoddard) 1 100 500 5,000 Narcosis; mild irritant 

64742-94-5 Heavy aromatic naphtha 2 N/A N/A N/A Mild irritation – eye, skin, respiratory, digestion 
91-20-3 Naphthalene 4 10 10 10 Moderate irritation - eye, skin; fatal if inhaled 
8002-05-9 Petroleum distillate (Naphtha) 1 400 500 1,100 Mild irritation; narcosis 

108-88-3 Toluene 2 50 200 500 Moderate irritation – eye, nose, throat; narcosis; skin; 
suspect teratogen; mutagen, nervous system 

108-67-8 1,3,5-Trimethylbenzene 2 25 25 25 Mild irritation - skin, eye; harmful if inhaled 

95-63-6 1,2,4-Trimethylbenzene 2 25 25 25 Mild irritation - skin; serious irritation- eye; harmful if 
inhaled 

64742-89-8 V.M.&P Naphtha 1 300 500 N/A Mild irritation - skin, eye 
1330-20-7 Xylene 2 100 100 1,000 Mild irritation – eye, nose, throat; narcosis; skin 

Potential Replacement Solvents 

67-64-1 Acetone 1 500 1,000 2,500 Mild irritation - eye, nose, throat, skin; narcosis 

100-51-6 Benzyl alcohol 2 N/A N/A N/A Mild irritation - skin, respiratory; severe eye and 
ingestion irritation 

71-36-3 n-Butanol 2 20 100 1,400 Potential severe irritation to eyes, nose and throat; 
moderate skin, digestion and respiratory irritation 

123-86-4 n-Butyl acetate 2 150 150 150 Mild irritation - skin, eye, respiratory, digestion 
85-68-7 Butyl benzyl phthalate 1 N/A N/A N/A Mild irritation - eye, nose, throat, skin 

108-01-0 2-Dimethylaminoethanol 3 N/A N/A N/A Potential severe irritation to eyes, skin, throat and 
digestion; high risk to unborn child 

616-38-6 Dimethyl carbonate 0 N/A N/A N/A Mild irritation - respiratory, skin, eye, digestive 
117-81-7 Dioctyl phthalate 0 N/A N/A N/A Mild irritation - respiratory, skin, eye, digestive 

25265-71-8 Dipropylene glycol 1 N/A N/A N/A Mild irritation - respiratory, skin, eye, digestive, nausea, 
dizziness; may cause liver and kidney damage 

763-69-9 Ethyl 3-Ethoxypropionate 1 0.3 N/A 0.01 Mild irritation - respiratory, skin, eye, digestive 
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TABLE 4.4-6 (continued) 
Health Hazards of Conventional and Potential Replacement Solvents 

CAS No. Chemical Compound 
NFPA 
Health 

Rating a 

TLV 
(ACGIH)b 

(ppm) 

PEL 
(OSHA) c 

(ppm) 

IDLH 
(NIOSH)d 

(ppm) 
Health Effects 

Potential Replacement Solvents 

141-78-6 Ethyl acetate 1 400 400 400 Mild irritation - respiratory, skin, eye, digestive; may 
cause acute inhalation  

64-17-5 Ethyl alcohol 2 1,000 1,000 1,000 Mild irritation - respiratory, skin, eye, digestive 
111-76-2 Ethylene glycol monobutyl ether 2 20 50 700 Mild irritation – eye, nose, throat; anemia; skin 

111-80-5 Ethylene glycol monoethyl ether 2 5 200 500 Cumulative blood damage; moderate irritation of eyes, 
throat, skin 

109-86-4 Ethylene glycol monomethyl ether 2 5 25 N/A Cumulative CNS; skin; suspect reproductive effects; 
blood disorders 

2807-30-9 Ethylene glycol monopropyl ether 2 N/A N/A N/A Mild irritation - eye, nose, skin, respiratory, digestive 
149-57-5 2-Ethylhexanoic acid  2 N/A N/A N/A Mild irritation - eye, nose, skin, respiratory, digestive 

822-06-0 Hexamethylene diisocyanate  4 0.005 N/A 0.005 Potential fatality if inhaled; moderate skin, eye irritation; 
toxic if swallowed 

64742-53-6 Hydrotreated light naphthenic 
distillate 1 N/A N/A N/A Mild irritation - eye, skin, respiratory, digestive 

79-20-9 Methyl acetate 2 200 200 200 Mild irritation - eye, nose, skin, respiratory, digestive 
96-29-7 Methyl ethyl ketoxime 2 N/A N/A N/A Mild irritation - eye, nose, skin, respiratory, digestive 
101-68-8 Methylene bisphenyl diisocyanate 3 0.01 0.02 40 Mild irritation – respiratory 
98-56-6 Parachlorobenzotrifluoride 2 N/A N/A N/A Mild irritation - eye, nose, respiratory, digestive 

57-55-6 Propylene glycol 0 100 100 N/A Mild irritation – slight eye, anesthesia 

108-65-6 Propylene glycol monomethyl ether 
acetate 1 N/A N/A N/A Mild irritation - eye, nose, skin, respiratory, digestive 

770-35-4 Propylene glycol phenyl ether 2 N/A N/A N/A Mild irritation - eye, nose, skin, respiratory, digestive 
1569-01-3 Propylene glycol propyl ether 2 N/A N/A N/A Mild irritation - eye, nose, skin, respiratory, digestive 
100-42-5 Styrene 2 20 100 5,000 Mild irritation – eye, respiratory, neurotoxicity 
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TABLE 4.4-6 (concluded) 
Health Hazards of Conventional and Potential Replacement Solvents 

CAS No. Chemical Compound 
NFPA 
Health 

Rating a 

TLV 
(ACGIH)b 

(ppm) 

PEL 
(OSHA) c 

(ppm) 

IDLH 
(NIOSH)d 

(ppm) 
Health Effects 

Potential Replacement Solvents 

540-88-5 Tertiary butyl acetate 2 200 200 200 
Mild irritation - eye, nose, skin, respiratory, digestive; 
prolonged exposure may cause dermatitis, blood effects, 
central nervous system and kidney problems 

25265-77-4 Texanol 1 N/A N/A N/A Mild irritation - eye, nose, skin, respiratory, digestive 
26471-62-5 Toluene diisocyanate 3 0.005 0.02 10 Mild irritation – respiratory 

121-44-8 Triethylamine 3 1 25 200 Mild irritation - eye; 
Cumulative eye, respiratory, and hematological effects. 

144-19-4 Trimethyl 1,3-pentanediol 0 N/A N/A N/A Mild irritation - eye, nose, skin, respiratory, digestive 
a NFPA Health Rating: 0 = No unusual hazard; 1 = Caution: May be irritating; 2 = Warning: May be harmful if inhaled or absorbed; 3 = Warning: Corrosive or toxic. Avoid 

skin contact or inhalation; 4 = Danger: May be fatal on short exposure. Specialized protective equipment required. 
b TLV = Threshold Limit Value, a recommended guideline established by the American Conference of Governmental Industrial Hygiene (ACGIH) 
c PEL = Permissible Exposure Limit, established by OSHA 
d IDLH = Immediately Dangerous to Life and Health, established by NIOSHA 
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In addition to the health hazard values summarized in Table 4.4-5, there are several chemicals 
listed that are identified as toxic air contaminants, including but not limited to the following: 
ethylbenzene, formaldehyde, methyl ethyl ketone (MEK), methyl isobutyl ketone (MIBK), 
toluene, triethylamine, and xylene. The use of materials that contain toxic compounds is of 
particular concern, in both existing formulations as well as reformulated products, to the South 
Coast AQMD and other agencies such as U.S. EPA, CARB, OSHA, and OEHHA (which is part 
of the California Environmental Protection Agency (Cal/EPA), because some of the TACs used 
in some coatings are considered carcinogens (cancer-causing), while others may have other non-
cancer health effects.201 
 
For these reasons, there are two local rules that regulate TAC emissions at facilities, including 
those using coatings: South Coast AQMD Rule 1401 – New Source Review of Toxic Air 
Contaminants, and South Coast AQMD Rule 1402 – Control of Toxic Air Contaminants From 
Existing Sources. Rule 1401 applies to new and modified facilities, including coating facilities, 
and Rule 1402 applies to facility-wide risk at existing facilities. Since the majority of coating 
facilities located within South Coast AQMD’s jurisdiction are existing sources, the requirements 
in Rule 1402 are the main drivers for reducing overall risk and, therefore, TAC emissions from 
this industry. 
 
Thus, when coatings and other products are reformulated as part of implementing the various 
control measures proposed in the 2022 AQMP, manufacturers could potentially use replacement 
chemicals that could pose new or different health risks, but South Coast AQMD Rules 1401 and 
1402 would limit potential exposures to nearby receptors for manufacturers within the Basin. 
Further, future South Coast AQMD rulemaking to lower VOC limits would require individual 
evaluation of reformulations, the replacement chemicals, and the corresponding potential health 
risks. Exposure typically occurs when applying the coatings, solvents, and adhesives. 
 
Some of the replacement solvents (e.g., triethylamine) in Table 4.4-6 are likely to be present in 
trace amounts during accidental releases which, considered a one-time event, would be 
neutralized and cleaned up before all the solvent has evaporated, so no new chronic health risk is 
expected. No acute risk would be generated because they would only be present in trace amounts 
for a brief duration until the spill is cleaned up. As shown in Table 4.4-6, the toxicity of 
replacement materials is generally less or no worse than conventional solvents overall but if a 
facility changes from using water-based products to using products that are reformulated with 
chemicals that may have new or different health hazards, significant adverse health hazard 
impacts could occur from using some low VOC reformulated products. However, as with the use 
of all chemicals, existing health protective regulations would continue to apply when handling 
and storing both flammable and toxic materials. In addition, any increase in the future use of low 
VOC compliant coating materials that are reformulated with water would be expected to result in 
a concurrent reduction in the number of accidental releases of high VOC coating materials. As a 

 
201 Formaldehyde, toluene, triethylamine, and xylene are classified as having both chronic and acute health effects; ethylbenzene 

as having chronic health effects and zinc oxide proposed as having chronic health effects; MEK as having acute health effects 
with future proposed risk value for chronic; and, cobalt compounds as having future proposed risk values. In addition, MIBK 
is classified by U.S. EPA as a HAP, but the toxicology assessment is not finalized. 
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result, the net number of accidental releases would be expected to remain constant or potentially 
be reduced.  
 
Regarding fire hazards, if manufacturers use solvents such as Texanol, propylene glycol, etc., in 
future compliant water-borne coatings, significant adverse hazard impacts would not be expected 
to occur because, in general, these solvents are either equivalent or less flammable than 
conventional solvents based on NFPA ratings. However, if manufacturers reformulate with 
acetone, then more acetone-based (and extremely flammable) products would be on the market. 
Similarly, if manufacturers reformulate with products that have increased flammability than 
products manufactured with conventional solvents, consumers who may be used to a higher 
VOC product with lower flammability, may be unaware that the reformulated products may have 
chemicals with increased flammability and an increased risk when used.  
 
Lastly, in general, water-based coatings and products tend to contain less flammable and less 
toxic materials than solvent-based coatings and products. While the continued and potentially 
increased use of water-based coatings and products would generally be expected to reduce the 
overall hazard impacts associated with solvent-based products, a switch from currently using 
water-based products to reformulated solvent-based products could offset any reduction realized.  
 
Conclusion – Reformulated Coatings, Solvents, Adhesives, and Lubricants: Without 
knowing how many facilities currently using water-based products would switch to using 
reformulated solvent-based products as a result of implementing the 2022 AQMP control 
measures, significant impacts on fire hazards associated with reformulated coatings, 
solvents, and consumer products could occur. Therefore, hazards and hazardous materials 
impacts associated with increased flammability of potential replacement solvents are 
concluded to be significant. (The impact analysis relating to the toxicity of reformulated 
coatings, solvents, adhesives, and lubricants can be found in Subchapter 4.2, Subsection 
4.2.5.2.2 - Air Quality Impacts from Control of Stationary and Area Sources.) 
 
Project-Specific Mitigation: Since hazards and hazardous materials impacts associated with 
increased flammability of potential reformulated coatings, solvents, adhesives, and lubricants 
were found to be significant, the following mitigation measures are necessary and required as 
part of future rule development pertaining to reformulated products: 
 
HZ-7: Add consumer warning requirements for all flammable and extremely flammable 

products. 
 
HZ-8: Add requirements to conduct a public education and outreach program in joint 

cooperation with local fire departments regarding flammable and extremely flammable 
products that may be included in consumer paint thinners and multi-purpose solvents. 

 
Mitigation Measure HZ-7 will be implemented by any manufacturer that supplies reformulated 
coatings, solvents, adhesives, and lubricants with intent to sell these products within South Coast 
AQMD’s jurisdiction will implement. Mitigation Measure HZ-8 will be jointly implemented by 
the South Coast AQMD working with the local fire departments. 
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Remaining Impacts from Reformulated Coatings, Solvents, Adhesives, and Lubricants: The 
potential fire hazard impacts associated with more flammable solvents are expected to be 
significant prior to mitigation. While the South Coast AQMD cannot predict which coatings, 
solvents, adhesives, and lubricants each affected facility might choose to use in the future as 
reformulations become available or estimate the amount of coatings to be used, the mitigation 
measures are expected to be effective at informing consumers about the potential fire hazards 
associated with reformulated products. Thus, after mitigation, no remaining significant impacts 
on fire hazards are expected. 
 
4.4.3.4  Hazards Associated With Wildfire Prevention 
 
Control Measure MCS-02 would result in thinning and chipping to reduce excess fuel at 
properties located in the residential urban wild-interface areas of the San Bernardino National 
Forest. After further review, these thinning activities would reduce flammable materials from the 
urban wild-interface by removing dead, dying, and decaying material. Further the practice of 
thinning and use of chips as ground cover can facilitate defensible space modification by 
removing excess surface and ladder fuels and enhance the resiliency of underlying soil through 
increased water retention, complementing home hardening efforts. Therefore, Control Measure 
MCS-02 is expected to provide a beneficial impact by reducing the potential spread and impacts 
from wildfires. 
 
4.4.4 SUMMARY OF HAZARDS AND HAZARDOUS MATERIALS IMPACTS 
 

• Increased usage of ammonia due to implementation of control measures in the 2022 
AQMP could generate significant adverse hazard impacts during routine transport as a 
result of an accidental release of delivered aqueous ammonia. 

• The hazards impact from a catastrophic rupture of an ammonia tank is considered a 
potentially significant adverse hazards impact, since off-site receptors could be exposed 
to concentrations that would exceed the ERPG-2 toxic endpoint concentration for 
ammonia.  

• Spent catalysts would likely be disposed of in a Class II landfill or a Class III landfill that 
is fitted with liners. The handling of fresh and spent catalysts is not expected to cause 
significant adverse hazards and hazardous materials impacts. 

• The hazard impacts associated with using batteries in electric vehicles are expected to be 
less than the hazards associated with gasoline-powered vehicles. Thus, no remaining 
hazard impacts associated with using batteries for these types of vehicles are expected. 

• The hazards associated with the use of hydrogen as a fuel are expected to be 
approximately equivalent to or less than conventional fuels, so impacts associated with 
hydrogen use are expected to be less than significant. 

• The construction of any new hydrogen plants would be expected to be constructed within 
existing industrial facilities that would likely have at least 90 feet to the closest off-site 
receptor and, therefore, poses a less than significant hazard. Hazards impacts from the 
construction of new natural gas pipeline to service those hydrogen plants would be 
considered potentially significant. 
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• The hazards associated with the use of ethanol as a fuel are approximately equivalent or 
less compared to use of conventional fuels. Therefore, increased use of ethanol with a 
concurrent decline in use of conventional fuels will not significantly alter existing 
hazards associated with mobile source fuels. Consequently, increased use of ethanol is 
not expected to generate significant adverse hazard impacts. 

• The hazards associated with the use of CNG as a fuel are approximately equivalent or 
less compared to use of conventional fuels. Therefore, increased use of CNG with a 
concurrent decline in use of conventional fuels will not significantly alter existing 
hazards associated with mobile source fuels. Consequently, increased use of CNG is not 
expected to generate significant adverse hazard impacts. 

• The hazards associated with the use of LNG as a fuel are approximately equivalent or 
less compared to use of conventional fuels. Therefore, increased use of LNG with a 
concurrent decline in use of conventional fuels will not significantly alter existing 
hazards associated with mobile source fuels. Consequently, increased use of LNG is not 
expected to generate significant adverse hazard impacts. 

• The increased transport of LNG may increase transportation hazards associated with 
mobile source fuels. Consequently, increased use of LNG is expected to generate 
significant adverse hazard impacts during transport.  

• The hazards associated with use of LPG as a fuel are approximately equivalent or less 
compared to use of conventional fuels. Therefore, increased use of LPG with a 
concurrent decline in use of conventional fuels will not significantly alter existing 
hazards associated with mobile source fuels. Consequently, increased use of LPG is not 
expected to generate significant adverse hazard impacts. 

• The use of biodiesel and renewable diesel is considered safer than conventional diesel 
fuels; therefore, increase use of biodiesel and renewable diesel with a concurrent decline 
in use of conventional diesel is not expected to generate significant adverse hazard 
impacts. 

• While the continued and potential increased use of water-based coatings and products 
would generally be expected to reduce the overall hazard impacts associated with 
solvent-based products, the potential reformulation of coatings and products to products 
that are more flammable (e.g., acetone) could result in a significant impact on fire 
hazards.  Mitigation measures are expected to reduce these hazard impacts to less than 
significant.   

• Chipping and grinding of wood and greenwaste under Control Measure MCS-02 is 
expected to provide a beneficial impact by reducing the potential spread and impacts 
from wildfires. 

 
4.4.5 CUMULATIVE HAZARDS AND HAZARDOUS MATERIALS IMPACTS AND 

MITIGATION MEASURES 
 
As discussed in Chapter 2 - Project Description, in order to attain the 8-hour ozone standard, the 
majority of NOx emission reductions must come from mobile sources, including ships, aircraft, 
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and locomotive engines, that are primarily regulated under federal and international jurisdiction, 
with limited authority for CARB and the South Coast AQMD. Attainment is not possible without 
significant reductions from these sources. Therefore, CARB has prepared the Proposed 2022 
State Strategy for the State Implementation Plan (Proposed 2022 State Strategy) which describes 
the State’s strategy and commitments to reduce emissions from state-regulated sources needed to 
support attainment of the 70 ppb 8-hour ozone standard. The Proposed 2022 State SIP measures 
are described in Chapter 2, Section 2.7.3.202  
 
SCAG as the Metropolitan Planning Organization (MPO) for the Southern California region, is 
mandated to comply with federal and state transportation and air quality regulations. In 
consultation with federal, state, and local transportation and air quality planning agencies and 
other stakeholders, SCAG developed the Final 2020–2045 2020 RTP/SCS, also known as 
Connect SoCal, and the 2021 Federal Transportation Improvement Program (FTIP), with TCMs 
to address the 2015 8-hour ozone standards in the Basin and these are included in three sections 
of Appendix IV-C of the 2022 AQMP.  
 
In addition to the CARB and SCAG programs, Table 4.3-4 (see Energy Subchapter 4.3) 
summarizes the major clean transportation and GHG reduction policies that are being 
implemented at the state levels. The CARB SIP, SCAG’s Connect SoCal, the policies in Table 
4.3-4, and the 2022 AQMP all have policies that are aimed at air quality improvement, as well as 
GHG reductions, but may have hazards impacts. 
 
4.4.5.1  CARB’S Proposed 2022 State Strategy 
 
The Proposed 2022 State Strategy’s impacts related to hazards and hazardous materials were 
determined to be significant and unavoidable because of effects of disposal of hazardous 
materials and hazardous wastes, the potential for hazardous materials spills, and exposure and 
environmental effects from lithium. Project-specific mitigation was identified that could include: 

• Proponents of new or modified facilities constructed as a compliance response to the 
Proposed 2022 State Strategy would coordinate with local land use agencies to seek 
entitlements for development, including the completion of all necessary environmental 
review requirements (e.g., CEQA). The local land use agency or governing body would 
certify that the environmental document was prepared in compliance with applicable 
regulations and would approve the project for development. 

• Based on the results of the environmental review, proponents would implement all 
mitigation identified in the environmental document to reduce or substantially lessen the 
environmental impacts of the project. Any mitigation required for a new or modified 
facility would be determined by a local lead agency but could include handling of 
hazardous materials by licensed professionals/personnel with appropriate health and 
safety training; require secondary containment; and keeping hazardous materials away 
from sensitive receptors;  

 

 
202 CARB, 2022 Proposed 2022 State Strategy for the State Implementation Plan, August 12, 2022, 

https://ww2.arb.ca.gov/sites/default/files/2022-08/2022_State_SIP_Strategy.pdf. 
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Because the authority to determine project-level impacts and require project-level mitigation lies 
with land use and/or permitting agencies for individual projects, there is inherent uncertainty in 
the degree of mitigation that may ultimately be implemented to reduce potentially significant 
impacts. Consequently, the potential short-term construction-related impacts and long-term 
operation related impacts regarding hazards and hazardous materials associated with the 
Proposed 2022 State Strategy would remain potentially significant and unavoidable. 
 
4.4.5.2  SCAG SoCal Connect Plan 
 
SCAG determined that the Connect SoCal Plan includes transportation projects and land use 
strategies that may create a significant hazard to the public or the environment through the 
transportation (via truck, rail and marine vessel), use, and/or disposal of hazardous 
materials/wastes, constituting a significant impact. Transportation projects and development 
projects anticipated under the Plan could potentially involve the use of hazardous materials such 
as fuels, solvents, paints, and other architectural coatings. [SCAG, 2020].  
 
To accommodate the region’s growth (3.2 million more people by 2045), the Connect SoCal 
Plan’s land use strategies encourage growth adjacent to transit and transportation facilities in 
order to reduce trips and trip lengths. However, with increasing growth adjacent to such 
transportation facilities, there would be greater potential risk for exposure of people and property 
to hazardous materials from the routine transport, use, and disposal of hazardous 
materials/wastes. [SCAG, 2020].  
 
In addition, implementation of the transportation projects in the Plan and growth from the Plan 
could result in significant impacts with regard to emitting hazardous emissions or handling of 
hazardous or acutely hazardous materials, substance, or waste within one-quarter mile of an 
existing or proposed school. The projects could also be located on a site which is included on a 
list of hazardous materials sites compiled pursuant to Government Code Section 65962.5 (the 
Cortese List), creating a potential significant hazard to the public or environment. [SCAG, 2020].  
 
Significant hazard impacts were identified for safety hazards and excessive noise for people 
residing or working within two miles of airports. In addition, the Plan may result in significant 
impacts in regards to impairing implementation of or physically interfering with an adopted 
emergency response plan or emergency evaluation plan. [SCAG, 2020]. 
 
The Connect SoCal Plan identified a number of mitigation measures for the potentially 
significant hazard impacts. Regulations and policies would reduce impacts but given the regional 
scale of the Plan, it is not possible to determine if all impacts would be fully mitigated by 
existing regulations and policies. Therefore, the SCAG EIR identified project-level mitigation 
measures consistent with applicable regulations and policies designed to reduce impacts. Lead 
agencies may choose to include project-level mitigation measures in environmental documents 
as they determine to be appropriate and feasible. However, because of the Plan’s potential to 
result in potentially significant hazard impacts, and SCAG’s lack of authority to impose project-
level mitigation measures, the SCAG EIR finds impacts related to hazards to be significant and 
unavoidable. [SCAG, 2020]. 
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4.4.5.3  Summary of Cumulative Hazards and Hazardous Materials Impacts 
 
As summarized in Section 4.4.4, the 2022 AQMP could result in the following significant 
adverse hazards and hazardous materials impacts: 
 

• Increased usage of ammonia due to implementation of control measures in the 2022 
AQMP could generate significant adverse hazard impacts during routine transport as a 
result of an accidental release of delivered aqueous ammonia. 

• The hazards impact from a catastrophic rupture of an ammonia tank is considered a 
potentially significant adverse hazards impact since off-site receptors could be exposed to 
concentrations that would exceed the ERPG-2 toxic endpoint concentration for ammonia 

• Hazards impacts from the construction of new natural gas pipeline to service new 
hydrogen plants would be considered potentially significant. 

• The increased transport of LNG may increase transportation hazards associated with 
mobile source fuels. Consequently, increased use of LNG is expected to generate 
significant adverse hazard impacts during transport. 

• While the continued and potential increased use of water-based coatings and products 
would generally be expected to reduce the overall hazard impacts associated with 
solvent-based products, the potential reformulation of coatings and products to products 
that are more flammable (e.g., acetone) could result in a significant impact on fire 
hazards.  

Mitigation Measures HZ-1 through HZ-6 pertaining to the storage of aqueous ammonia were 
identified as having the potential to reduce impacts; however, these mitigation measure are not 
expected to reduce impacts to less than significant levels. Therefore, the remaining hazardous 
and hazardous materials impacts from exposure to aqueous ammonia due to tank rupture are 
considered to be significant after mitigation. 
 
Regarding the potentially significant hazards impacts associated with the construction of a new 
natural gas pipeline to service new hydrogen plants, no mitigation measures have been identified 
beyond the extensive state and federal requirements applicable to new and existing natural gas 
pipelines. 
 
Similarly, regarding the potentially significant adverse hazards impacts associated with LNG 
during transportation, no mitigation measures have been identified beyond the extensive state 
and federal requirements applicable to new and existing natural gas pipelines and LNG transport.  
 
Regarding the potentially significant fire hazard impacts associated with more flammable 
solvents in potential reformulations of coatings, solvents, adhesives, and lubricants and products, 
Mitigation Measures HZ-7 and HZ-8 were identified as effective at informing consumers about 
the potential fire hazards associated with reformulated products. Thus, after mitigation, no 
remaining significant impacts on fire hazards are expected. 
 
Implementation of the 2022 AQMP control measures, the TCMs in the Connect SoCal Plan, the 
SIP strategies, the state policies identified in Table 4.3-4 (see Energy Impacts, Subchapter 4.3), 
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when combined with other past, present, and reasonably foreseeable activities, would result in a 
significant increase in the use of hazards and hazardous materials, and would contribute to 
cumulatively considerable hazards and hazardous materials impacts.  
 
4.4.5.4  Cumulative Mitigation Measures 
 
Feasible Mitigation Measures HZ-1 through HZ-8 have been developed to reduce the 
aforementioned potentially significant hazards and hazardous materials impacts. No additional 
feasible mitigation measures have been identified to further reduce cumulative hazards and 
hazardous materials impacts. 
 
4.4.5.5 Remaining Cumulative Hazards and Hazardous Materials Impacts After 

Mitigation 
 
Cumulative impacts to hazards and hazardous materials for past, present and reasonably 
foreseeable future projects would remain significant and unavoidable.  
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4.5 HYDROLOGY AND WATER QUALITY  

This subchapter analyzes the potential hydrology and water quality impacts from implementing 
the proposed control measures in the 2022 AQMP. The NOP/IS for the 2022 AQMP (see 
Appendix A of this Program EIR) evaluated all of the proposed control measures and determined 
that some of the control measures would involve the following activities and equipment which 
collectively could cause potentially significant hydrology and water quality impacts: 1) potential 
increase in water demand; 2) potential increase in wastewater discharge and related water quality 
impacts; 3) water quality impacts associated with increased use of and accidental releases of 
alternative fuels; 4) water quality impacts associated with accidental releases of ammonia from 
operation of SCR technology; 5) water quality impacts associated with accidental releases from 
battery disposal and processing including acid spills; and, 6) water quality impacts associated the 
use and clean-up of reformulated products. Project-specific and cumulative hydrology and water 
quality impacts associated with these activities are evaluated in this subchapter of the Program 
EIR. No comments were received on the analysis presented in the NOP/IS that identified other 
potential hydrology and water quality impact areas that would require additional analysis in this 
Program EIR.  
 
4.5.1 2022 AQMP CONTROL MEASURES WITH POTENTIAL HYDROLOGY AND 

WATER QUALITY IMPACTS 
 
The 2022 AQMP is designed to reduce emissions from existing emission sources and promote 
the use of the cleanest technology available. The proposed control measures focus on 
maximizing the implementation of existing zero emission and low NOx technologies, 
recognizing that new zero emission and ultra-low NOx technologies may still need to be 
invented or made commercially available to achieve the necessary reductions required to attain 
the 70 ppb ozone standard. The 2022 AQMP would accelerate the replacement of high-emitting 
mobile sources with low NOx and zero emission mobile sources; encourage the use of lower-
emitting alternative fuels; affect stationary sources at existing commercial/industrial facilities 
and at existing and new residential developments; develop incentives to remove and replace 
higher emitting equipment; establish greater control of industrial stationary sources; control 
indirect sources of emissions; improve energy efficiency; and improve emission leak detection 
and maintenance procedures. 
 
Table 4.5-1 contains a summary of the 2022 AQMP control measures which were identified in 
the NOP/IS as having the potential to generate potential hydrology and water quality impacts. 
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TABLE 4.5-1  
Proposed Control Measures in the Revised Draft 2022 AQMP with 

Potential Hydrology and Water Quality Impacts 

Control 
Measure 
Number  

Control Measure 
Title  Control Methodology Potential Hydrology and 

Water Quality Impacts  

L-CMB-01* 
NOx Reductions for 
RECLAIM Facilities 
(NOx) 

Installation of NOx pollution 
control equipment including 
SCRs, low NOx burners, and 
gas scrubbers. 

Potential water demand and 
water quality impacts 
associated with use of gas 
scrubbers. 

L-CMB-05 
NOx Emission 
Reductions from Large 
Turbines 

Installation of zero emission 
and low NOx emissions 
technologies for electric 
generating units such as fuel 
cells. 

Potential hydrology and water 
quality impacts if existing 
steam turbines are modified or 
replaced. 

L-CMB-06 
NOx Emission 
Reductions from 
Electricity Generating 
Facilities 

Replacement of boilers with 
lower-emitting turbines, 
installation of zero emission 
and low NOx emissions 
technologies, and the 
application of stricter 
emission requirements for 
diesel internal combustion 
engines. 

Potential hydrology and water 
quality impacts if new steam 
turbines are installed. 

CTS-01 

Further Emission 
Reduction from 
Coatings, Solvents, 
Adhesives, and 
Lubricants  

Revising the VOC content for 
select product categories and 
incentivizing the use of super-
compliant zero emission and 
low NOx VOC materials and 
technologies and removing 
the VOC exemption status for 
parachlorobenzotriflouride 
(PCBTF) and tert-butyl 
acetate (tBAc) to address 
toxicity concerns. 

Potential hydrology and water 
quality impacts due to increase 
use of water-based 
formulations. 

MCS-02 Wildfire Prevention 
Mechanical thinning and 
chipping activities during fuel 
reduction and removal efforts. 

Potential hydrology impacts 
(increased water use) associated 
with composting activities.  

MOB-05 
Accelerated Retirement 
of Older Light-Duty and 
Medium-duty Vehicles  

Accelerating the retirement of 
up to 2,000 light- and 
medium-duty vehicles per 
year through the Replace 
Your Ride Program and 
accelerating the penetration 
of zero and near–zero 
emission vehicles. 

Potential hydrology and water 
quality impacts (surface and 
ground water) from disposal of 
batteries and fluids, and 
accidental spills. 
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TABLE 4.5-1 (concluded) 
Proposed Control Measures in the Revised Draft 2022 AQMP 

 with Potential Hydrology and Water Quality Impacts 

Control 
Measure 
Number  

Control Measure 
Title  Control Methodology Potential Hydrology and 

Water Quality Impacts  

MOB-06 
Accelerated Retirement 
of Older On-Road 
Heavy-duty Vehicles 

Retiring older, heavy-duty 
vehicles and replacing them 
with low-NOx vehicles fueled 
with CNG or other alternative 
fuels (e.g., battery electric 
and hydrogen fuel cells). 

Potential hydrology and water 
quality impacts (surface and 
ground water) from disposal of 
batteries and fluids, and 
accidental spills. 

MOB-07 
On-Road Mobile Source 
Emission Reduction 
Credit Generating 
Program 

Incentivizing the early 
deployment of zero emission 
and low NOx emission 
heavy-duty trucks through the 
generation of mobile source 
emission credits. 

Potential hydrology and water 
quality impacts (surface and 
ground water) from disposal of 
batteries and fluids, and 
accidental spills. 

MOB-08 
Small Off-Road Engine 
Equipment Exchange 
Program 

Promoting the accelerated 
turn-over of in-use small off-
road engines and other 
engines, such as gasoline- and 
diesel-powered commercial 
lawn and garden equipment 
through expanded voluntary 
exchange programs will 
contribute to the retirement of 
older off-road engines. 

Potential hydrology and water 
quality impacts (surface and 
ground water) from disposal of 
batteries and fluids, and 
accidental spills. 

* Control Measure L-CMB-01 was not identified in the NOP/IS as having potential hydrology and water quality 
impacts because the types of air pollution control technologies that would be employed were SCRs and low NOx 
burners, neither or which use water, or discharge water. However, in the Revised Draft 2022 AQMP, Control 
Measure L-CMB-01 was expanded to include gas scrubber technology, which uses water and discharges 
wastewater, for reducing NOx emissions from nitric acid tanks. Thus, Control Measure L-CMB-01 has been 
included in this table. 
 
4.5.2 SIGNIFICANCE CRITERIA  
 
Implementation of the 2022 AQMP would be considered to have significant adverse hydrology 
or water quality impacts if any of the following conditions occur:  
 

Water Demand 

• The existing water supply does not have the capacity to meet the increased demands of 
the project, or the project would use more than 262,820 gallons per day of potable water. 

• The project increases demand for total water by more than five million gallons per day. 
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Water Quality  

• The project will cause degradation or depletion of ground water resources substantially 
affecting current or future uses. 

• The project will cause the degradation of surface water substantially affecting current or 
future uses. 

• The project will result in a violation of National Pollutant Discharge Elimination System 
(NPDES) permit requirements. 

• The capacities of existing or proposed wastewater treatment facilities and the sanitary 
sewer system are not sufficient to meet the needs of the project. 

• The project results in substantial increases in the area of impervious surfaces, such that 
interference with groundwater recharge efforts occurs. 

• The project results in alterations to the course or flow of floodwaters. 
 
4.5.3 POTENTIAL HYDROLOGY AND WATER QUALITY IMPACTS AND 

MITIGATION MEASURES 
 
Project-specific hydrology and water quality impacts associated with construction activities and 
operations have been evaluated in this section of the Program EIR.  
 
4.5.3.1  Water Demand and Supply Impacts  
 
4.5.3.1.1 Water Demand for Construction Activities 
 
Implementation of the 2022 AQMP control measures is expected to result in construction 
activities related to the: 1) installation of air pollution control equipment (e.g., low NOx burners, 
SCR systems, and gas scrubbers); 2) replacement of existing equipment with low NOx and zero 
emission equipment such as fuel cells and electrified equipment; 3) installation of roadway 
infrastructure (wayside power and catenary lines or other similar technologies); 4) installation of 
battery charging infrastructure; 5) installation of alternative fuel infrastructure; and 6) installation 
of solar panels and similar equipment. For the purpose of evaluating potential hydrology and 
water quality impacts, it has been assumed that no new industrial facilities or corridors will be 
constructed, but rather some of the existing facilities and corridors will be modified to include 
installation of new equipment and roadway infrastructure. 
 
Modifications to existing industrial and commercial facilities associated with the installation of 
air pollution control equipment, electrification of equipment, replacement of existing equipment, 
installation of solar panels on existing buildings, etc. are expected to require minimal site 
preparation/excavation and grading activities as the facilities are currently developed, graded and 
paved for safety reasons. Construction activities at existing residences (e.g., replacing water 
heaters, space heater, cooking devices, clothes dryers, pool heaters, etc.) are not expected to 
require any site preparation/excavation grading activities because swapping out equipment would 
require minimal, if any changes to the existing site in order to accommodate the new equipment.  
 
While water can be applied to soil as a dust suppressant during site preparation/excavation and 
grading, since none to minimal grading is expected, minimal water, if any, would be needed for 
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dust suppression activities during construction. Further, there are other types of dust 
suppressants, such as soil stabilizers, that may be used in lieu of water as set forth in South Coast 
AQMD Rule 403 – Fugitive Dust. Nonetheless, out of an abundance of caution, an estimate of 
water demand that would be used for dust suppression purposes has been included in this section 
and the estimate relies on the construction water analysis previously conducted in the December 
2015 Final PEA for NOx RECLAIM and the November 2021 Final SEA for Rule 1109.1 for the 
construction of 25 new ammonia tanks and SCRs at heavy industrial facilities. 
 
In general, the estimated affected plot space for a construction project correlates to how much 
soil may be disturbed and how much water may be needed for dust suppression during 
excavation and grading activities. The December 2015 Final PEA for NOx RECLAIM and the 
November 2021 Final SEA for Rule 1109.1 estimated that approximately 539 square feet of plot 
space would be needed for one new ammonia tank and SCR installation; thus, the construction of 
25 new ammonia tanks and SCRs was estimated to disturb 17,474 square feet of plot space. To 
comply with the dust suppression requirements in South Coast AQMD Rule 403 by using water, 
watering is required twice daily at a minimum; however, on windy days, it may be necessary to 
apply water for third time. At a peak watering rate of three applications per day at 1/16̎″ depth 
(equivalent to 0.005 ft) for 17,474 square feet of plot space disturbed, the peak amount of water 
that could be used for dust suppression activities associated with site preparation/excavation as 
part of constructing foundations is 1,961 gallons per day (17,474 ft2 x 0.005 ft x 7.48 gal/ft3 x 3 
watering events), which is less than South Coast AQMD significance threshold for potable water 
of 262,820 gallons per day. It is important to note dust suppression activities are relatively short-
term. Further, relying on water for dust suppression purposes does not necessarily require 
potable water for this purpose; recycled water can also be used. 
 
The construction associated with the installation of infrastructure along roadways such as 
wayside power and catenary lines or other similar technologies or alternative fuel infrastructure 
(e.g., battery charging or alternative fuels infrastructure) is currently unknown. Nonetheless, if 
catenary lines are installed, the construction activities would occur along existing transportation 
corridors, which have already been paved, thereby minimizing the need for excavation and 
grading activities and the associated water for dust suppression purposes. Similarly, alternative 
fuel infrastructure would likely be installed along existing roadways and at existing fueling 
stations (e.g., electric charging stations, renewable fuel infrastructure, etc.), or within industrial 
areas (hydrogen plants, renewable fuel processing equipment, etc.) which have already been 
paved, thus minimizing the need for substantial grading activities and associated water for dust 
suppression purposes.  
 
Conclusion – Water Demand Associated with Construction Activities: When considering 
the water demand impacts during short-term construction activities associated with the 
2022 AQMP, the potential increase in water use for the facilities that may need to conduct 
watering for dust suppression activities is expected to be less than the South Coast 
AQMD’s significance threshold of 262,820 gallons per day of potable water and five million 
gallons per day of total water (e.g., potable, recycled, and groundwater). 
 
Project-Specific Mitigation: Since no significant water demand impacts relating to construction 
activities were identified, no mitigation measures are necessary or required. 
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Remaining Water Demand Impacts Associated with Construction Activities: Since no 
mitigation measures are required, water demand impacts relating to construction activities 
remain less than significant. 
 
4.5.3.1.2 Water Demand for Operational Activities 
 
Implementation of the 2022 AQMP is expected to cause the following changes to operational 
water demand from: 1) installation and operation of additional scrubbers per Control Measures 
L-CMB-01 and L-CMB-05; 2) installation and operation of new steam turbines per Control 
Measure L-CMB-06; 3) the reformulation of coatings, solvents, adhesives, and lubricants into 
water-based products to reduce the VOC content per Control Measure CTS-01; 4) increased 
composting activities per Control Measure MCS-02; and 5) production of alternative fuels to 
satisfy increased demand per Control Measure MOB-06.  

Implementation of Control Measure L-CMB-01 may result in the installation of gas scrubbers to 
reduce NOx emissions from nitric acid tanks and these scrubbers may require water for their 
operation; however, the type, size, potential water use, and requirements for these scrubbers is 
currently unknown. Scrubber sizes vary depending on the facility and the nature of their 
operations. Based on information obtained to date, the general formula for water use associated 
with a gas scrubber system is 34 gallons of water per hour for 8 hours a day to reduce 6.3 pounds 
of NOx, which equals approximately 272 gallons of water per day per unit. There are 11 
RECLAIM facilities and 249 non-RECLAIM facilities with at least one nitric acid unit each that 
may be subject to Proposed Rule 1159.1 – Control of NOx Emissions from Nitric Acid Tanks, 
which is currently being developed. The analysis in this Program EIR assumes that an estimated 
1610 sources would potentially be subject to the rule; however, not all of these nitric acid tanks 
may need a scrubber if the gallons of nitric acid used per unit or facility-wide are less than the 
low-use threshold. Because the requirements in Proposed Rule 1159.1 are still being developed 
and the universe of equipment that may need scrubber has not been confirmed at the time of 
publication of the Final Program EIR, the analysis for the potential water demand impacts 
associated with Control Measure L-CMB-01 is based on the worst-case that 260 facilities would 
each need one scrubber to control emissions from nitric acid tanks which translates to an 
increased water use of approximately 70,720 gallons of water per day.203 One scrubber is capable 
of controlling NOx from multiple nitric acid tanks. 
 
Control Measure L-CMB-05 encourages the replacement of older higher emitting turbines that 
reach the end of their equipment life with fuel cells, or for facilities to electrify their operations. 
Control Measure L-CMB-06 seeks further NOx emission reductions from electric generating 
units using near-zero and zero emission technologies through a regulatory approach under South 
Coast AQMD Rule 1135 - Emissions of Oxides of Nitrogen from Electricity Generating 
Facilities. Gas-fired boilers operating at electricity generating facilities can be repowered with 
lower NOx-emitting turbines. Similarly, gas-fired turbines or diesel engines operating at 
electricity generating facilities can be transitioned to electrified units, units fueled by non-fossil 

 
203 South Coast AQMD, 2022. Initial Draft of Proposed Rule 1159.1, released August 26, 2022. 

http://www.aqmd.gov/docs/default-source/rule-book/Proposed-Rules/1159.1/pr1159-1_irl_082622.pdf. 

http://www.aqmd.gov/docs/default-source/rule-book/Proposed-Rules/1159.1/pr1159-1_irl_082622.pdf
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energy sources (e.g., hydrogen-fueled turbines), fuel cells for power generation, or gas-fired 
units that meet CARB’s Distributed Generation Certification Regulation standards. While none 
of these technologies would require the use of steam or additional water resources, fuel cells 
generate wastewater at a rate of 1.1 gallon of wastewater for every pound of hydrogen fuel used.  

Historically, the reformulation of conventional coatings into low VOC coatings which rely on 
water in the product chemistry and water for clean-up has not resulted in significant adverse 
impacts on water demand. In addition, the potential increase in water use associated with Control 
Measure CTS-01 was evaluated previously in the 2016 AQMP for both manufacturers of 
waterborne coatings and water used by consumers to clean equipment used in the application of 
the coatings. The analysis was conservative and assumed that one gallon of water would be used 
to manufacture one gallon of coating applied, and one gallon of water would be used to clean-up 
equipment for every gallon of coating applied. The analysis determined that the water demand 
associated with the manufacture of waterborne formulations combined with their associated 
clean-up activities was estimated to be 62,547 gallons per day. This estimate is especially 
conservative because the majority of manufacturers of coatings are neither located within South 
Coast AQMD’s jurisdiction nor California. Thus, as a practical matter, only the water used for 
reformulations manufactured within South Coast AQMD’s jurisdiction plus the portion of the 
water needed for clean-up purposes would be representative of the potential water demand 
impact that would occur as a result of the continued implementation of Control Measure CTS-01.  

Control Measure MCS-02 seeks to reduce PM emissions and enhance fuel reduction efforts via 
hand-thinning, mechanical thinning, and the use of chipping and grinding equipment to remove 
wood and green waste on land located in the residential urban-wild-interface areas of the San 
Bernardino National Forest. Implementation of Control Measure MCS-02 has the potential to 
reduce approximately 1.54 million cubic feet or 20,000 tons of wood and green waste due to 
wildfire prevention activities. The goal in Control Measure MCS-02 to reduce available fuel for 
wildfires will in turn, result in PM emission reductions. Fuel reduction efforts will be achieved 
via hand-thinning, mechanical thinning, and the use of chipping and grinding equipment at 
properties located in the residential urban-wild-interface areas of the San Bernardino National 
Forest.  
 
Wood and green waste that is collected, chipped, and ground is a class of organic mulch that may 
be spread at or near the site where the wood and green waste is collected, spread on private or 
governmental properties, or delivered to processing facilities for composting. Mulch is natural 
wildfire preventative because it helps retain moisture whereby reducing water consumption for 
adjacent plants, enhances soil temperature insulation, reduces invasive week propagation, 
improves erosion and dust control, and mitigates soil compaction. The most cost-effective 
approach to implementing Control Measure MC-02 is if the mulch generated from chipping and 
grinding wood and green waste is spread at or near the location where the wood and green waste 
was originally collected. If the mulch generated from chipping and grinding the wood and green 
waste is used on-site, no water would be required. However, if the mulch is collected and hauled 
to offsite compost facilities for further processing, water would be expected to be used to ensure 
the material is properly decomposed and to cool the temperature of compost piles to prevent a 
fire. Composting facilities are regulated by South Coast AQMD Rule 1133.1– Chipping and 
Grinding Activities and Rule 1133.3 – Emission Reductions from Green waste Composting 
Operations, which require covering and water irrigation of compost piles. Watering is required to 



 Chapter 4 – Environmental Impacts and Mitigation Measures 
Final Program Environmental Impact Report Subchapter 4.5 – Hydrology and Water Quality 
 

2022 AQMP 4.5-8 November 2022 

assure the top three inches of the compost pile have a moisture content of at least 75. Based on 
the air emission and water use calculations in the Final Environmental Assessment for Rules 
1133.1 and 1133.3204, 20,000 tons of wood and green waste material would require an estimated 
4,870 gallons of water or approximately 4,870 gallons per day to conduct composting. [South 
Coast AQMD, 2011]. This is expected to be a conservative estimate as some of the mulch is 
expected to be used on-site and would not be hauled away to offsite composting facilities.  

Implementation of the 2022 AQMP control measures is expected to increase the demand for 
alternative fuels including renewable transportation fuels (e.g., renewable diesel) and hydrogen. 
In addition to the three aforementioned renewable fuels projects that have been recently 
approved in California (i.e., AltAir Renewable Fuels Conversion Project in Paramount, Martinez 
Refinery Renewable Fuels Project, and Phillips 66 Rodeo Renewed Project), the proposed 
control measures are anticipated to cause an increase in the demand for renewable fuels such that 
additional renewable fuels projects (e.g., hydrogen production facilities) may be needed. Due to 
the difficulty involved with siting and permitting new industrial facilities in general and the 
extended length of time needed for the various discretionary approvals that may be required from 
multiple agencies, the development of new facilities dedicated to producing alternative fuels is 
less likely to occur. Instead, as with the aforementioned recently approved renewable fuels 
projects, existing industrial facilities are more likely to propose modifications to convert some or 
all equipment to being able to produce renewable fuels.  
 
Conversion projects have the potential to decrease water demand, but may have significant 
impacts associated with the overall change in operation of the facilities. Table 4.5-2 presents the 
net change in water demand attributed to the three aforementioned conversion projects. It is 
expected that most conversions would also result in a reduction in water demand as they are 
expected to be existing industrial facilities, but will vary depending on the site-specific 
conditions. For example, the potentially significant water demand impacts associated with the 
AltAir Renewable Fuels Conversion Project in Paramount were mitigated to less than significant 
through the use of reclaimed water. [City of Paramount, 2022].  
 
  

 
204 South Coast AQMD, 2011. Final Environmental Assessment for Proposed Amended Rule 1133.1 – Chipping and Grinding 

Activities and Proposed Rule 1133.3 – Emission Reductions from Green waste Composting Operations, certified July 8, 2011. 
http://www.aqmd.gov/docs/default-source/ceqa/documents/aqmd-projects/2011/final-environmental-assessment-for-proposed-
amended-rule-1133-1-and-proposed-rule-1133-3.pdf. 
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TABLE 4.5-2 
Water Demand Associated with Renewable Fuels Projects 

Project Name 

Pre-Project Water 
Use 

Post-Project Water 
Use Net Change 

Million 
Gallons 
per year 

Million 
Gallons 
per day 

Million 
Gallons 
per year 

Million 
Gallons 
per day 

Million 
Gallons 
per year 

Million 
Gallons 
per day 

AltAir 
Renewable 

Fuels 
Conversion 
Project in 

Paramount1 

133 0.4 817 2.2  684 1.8 

Martinez 
Refinery 

Renewable 
Fuels Project 2 

3,000 – 
3,100 8.2 to 8.5  1,300 3.6 (1,700 to 

1,800) 
(4.6 to 

4.9) 

Phillips 66 
Rodeo Renewed 

Project3 
1,600 4.4  Decrease Decrease Decrease Decrease 

(1) City of Paramount, 2022. Note: 712 million gallons per year is expected to be sourced from reclaimed (recycled) water. 
(2) Contra Costa County, 2022a. 
(3) Contra Costa County, 2022b (Note: Water demand decrease was not provided in the Final EIR). 

 
The operation of additional hydrogen plants may be required to supply hydrogen for use as an 
alternative fuel. The conventional process for producing hydrogen uses steam methane reforming 
which requires the use of natural gas and steam. Although water demand estimates will vary 
depending on the specific details for a given project, hydrogen plants in the jurisdiction of the 
South Coast AQMD have reportedly used an estimated 200,000 to 300,000 gallons per day of 
water. Other forms of hydrogen production, such as electrolysis, requires electricity to split water 
into hydrogen and oxygen, and would also be likely to use water. Therefore, to generate 
additional hydrogen for use as an alternative fuel, substantial quantities of water will be needed.  
 
As explained in Subchapter 3.5 – Hydrology and Water Quality, Section 3.5.3, Governor 
Newsom has issued multiple proclamations declaring a State of Emergency for California due to 
unprecedented extreme drought conditions. While there are laws in place that regulate water 
supplies and groundwater by restricting pumping in some areas to prevent aquifers from 
dwindling and wells from running dry, local water districts, in response to the drought, have also 
taken actions throughout the state such as: 1) asking for voluntary reductions; 2) imposing 
mandatory restrictions or declaring a local emergency; 3) imposing agricultural rationing; 4) 
imposing drought rates, surcharges and fines; 5) limiting new development and requiring water 
efficient landscaping; 6) implementing a conservation campaign; 7) stopping water pumping 
from various streams; and, 8) adjusting water contract allocations. In addition, water shortages 
have prompted cities to begin infrastructure improvements to secure future water supplies. 
Because of the drought and the uncertainty of future water supplies, it was not clear at the time 
of the release of this Final Program EIR whether water suppliers would be able to accommodate 
the additional operational water demand if the proposed project goes forward, during normal, dry 
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or multiple dry years, especially if potable water or groundwater would be relied upon to supply 
the water demand. 
 
In the water supply analyses previously conducted in the December 2015 Final PEA for NOx 
RECLAIM and the November 2021 Final SEA for Rule 1109.1, the projected water demand was 
able to be supplied by a combination of potable water and recycled water for those facilities that 
were shown to have to access recycled water from the Harbor Refineries Recycled Water 
Pipeline (HRRWP) which is maintained by the Los Angeles Department of Water and Power 
(LADWP), in conjunction with the West Basin Municipal Water District (WBMWD). The 
LADWP/WBMWD currently provides 35 million gallons per day (mgd) of recycled water to its 
customers, which includes some of the refineries that were identified in the December 2015 Final 
PEA for NOx RECLAIM and the November 2021 Final SEA for Rule 1109.1. The WBMWD is 
also in the process of expanding its Hyperion Pump Station to accommodate a throughput of 70 
mgd of source water which would result in about 55 to 60 mgd of saleable recycled water if, and 
when needed to accommodate any increased need by their customers.  
 
In addition, California Water Code Section 10608.20 requires the adoption of an Urban Water 
Management Plan (UWMP) for each urban water supplier to demonstrate the availability of 
current and projected water supplies and each UWMP dedicates a portion of water supplies to be 
utilized for industrial sources. As individual projects are proposed in response the various control 
measures in the 2022 AQMP and if any of the proposals require the use of water, such as those 
facilities that may need to utilize water to operate gas scrubbers to reduce NOx emissions from 
nitric acid tanks, each facility will need to confer with their local water supplier to ascertain 
whether there is sufficient water supplies available to accommodate their proposed increased 
water demand. Further, for any facility that is located near a recycled water pipeline such as the 
HRRWP or others, recycled water in lieu of potable water may be an option or a requirement, 
depending on local laws in place, in order for that facility to increase its water intake for 
industrial uses. 
 
Conclusion – Water Demand and Supply Impacts: For control measures where water 
demand can be estimated, the increase in daily water demand is 338,137 to 438,137 gallons 
(70,720 gallons from wet gas scrubbers on nitric acid tanks, 62,547 gallons from 
waterborne coating formulations, 4,870 gallons from composting activities, and 200,000 to 
300,000 gallons for the production of alternative fuels). This increased water demand does 
not exceed the South Coast AQMD’s significance threshold of 5,000,000 gallons per day of 
total water (comprised of potable, recycled and groundwater) demand, but it exceeds the 
262,820 gallons per day significance threshold for potable water. Additional water use is 
required for construction activities and also may be required for the manufacture of 
alternative fuels. Due to the extreme drought conditions and uncertainty about future 
water supplies, even though each county has various projects for providing recycled water, 
most of the recycled water projects, except for those in Los Angeles and Orange Counties, 
are to provide recycled water for landscape purposes. Therefore, implementation of the 
control measures in the 2022 AQMP as a whole may have a significant impact on both 
water demand and water supplies.  
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Project-Specific Mitigation: The mitigation measures that would be implemented for water 
demand impacts depends on the characteristics of individual projects, the volume of water 
expected to be used, and could vary amongst jurisdictions. Typical mitigation measures are 
expected to include the following types of measures:  

HWQ-1: Local water agencies should continue to evaluate future water demand and 
establish the necessary supply and infrastructure to meet that demand, as 
documented in their Urban Water Management Plans. 

HWQ-2: Project sponsors should coordinate with the local water provider to ensure that 
existing or planned water supply and water conveyance facilities are capable of 
meeting water demand/pressure requirements. In accordance with state California 
law, a Water Supply Assessment should be required for projects that meet the size 
requirements specified in the regulations. In coordination with the local water 
provider, each project sponsor will identify specific on- and off-site 
improvements needed to ensure that impacts related to water supply and 
conveyance demand/pressure requirements are addressed prior to issuance of a 
certificate of occupancy. Water supply and conveyance demand/pressure 
clearance from the local water provider will be required at the time that a water 
connection permit application is submitted.  

HWQ-3: Project sponsors should implement water conservation measures and use recycled 
or reclaimed water for appropriate end uses.  

HWQ-4: Project sponsors should consult with the local water provider to identify feasible 
and reasonable measures to reduce water consumption.  

Remaining Impacts for Water Demand Impacts: The impacts of the proposed project on 
water demand and water supply are expected to be significant prior to mitigation. While 
generally the mitigation measures could help minimize some of the water demand and 
water supply impacts on an individual facility-basis, the availability of water supplies 
varies throughout the region. Thus, not all mitigation measures will be applied in all 
situations. For this reason, the mitigation measures are not expected to fully eliminate the 
significant water demand and water supply impacts. Therefore, water demand and water 
supply impacts that may result from the proposed project are expected to remain 
significant. 
 
4.5.3.2  Water Quality Impacts  
 
Implementation of the 2022 AQMP control measures may result operational water quality 
impacts due to potentially increased volumes of wastewater generated: 1) at individual facilities 
that install air pollution control equipment which require water for operation and discharge 
wastewater per Control Measures L-CMB-01 and L-CMB-05 (e.g., gas scrubbers on nitric acid 
tanks); 2) installation and operation of new fuel cells which discharge waste water per Control 
Measures L-CMB-05 and L-CMB-06; 3) installation and operation of new steam turbines per 
Control Measure L-CMB-06 which require water for operation and discharge wastewater); 4) the 
reformulation of coatings, solvents, adhesives, and lubricants into water-based products to reduce 
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the VOC content per Control Measure CTS-01; 5) increased production of alternative fuels to 
satisfy increased demand per Control Measures MOB-05, MOB-06, MOB-07, and MOB-08 and 
the potential for accidental spills; 6) increased scrapping of vehicles per Control Measures MOB-
05, MOB-06, MOB-07, and MOB-08 and the potential for accidental spills associated with 
handling and recycling vehicle batteries; and 7) the increased use of electric vehicles per Control 
Measures MOB-05, MOB-06, MOB-07, and MOB-08 and the potential for accidental spills 
associated with handling and recycling EV batteries.  
 
The discussion in this subsection addresses whether implementation of these aforementioned 
control measures would have water quality impacts that would:  

• Require a modification to a facility’s wastewater discharge permit; 

• Require or result in the relocation or construction of new or expanded wastewater 
treatment or storm water drainage facilities and whether these activities would cause 
significant environmental effects; 

• Violate any water quality standards; 

• Violate waste discharge requirements; 

• Otherwise substantially degrade surface or ground water quality; 

• Cause the degradation of surface water substantially affecting current or future uses; or 

• Violate National Pollutant Discharge Elimination System (NPDES) permit requirements. 
 
In general, for industrial operations, a 25 percent increase in wastewater discharged above an 
individual facility’s industrial discharge permit limit would trigger a permit revision, and this 
would be considered a significant adverse wastewater impact. Any large industrial facility that 
currently operates a wastewater treatment system will have an existing industrial waste discharge 
permit that limits the wastewater discharge rates and concentration values according to standards 
set by U.S. EPA and local sanitation districts. However, because this Program EIR is examining 
the effects of the various control measures on a programmatic level, and the potential individual 
facilities that may undergo modifications in response to one or more of the proposed control 
measures in the 2022 AQMP are unknown, a definitive determination as to whether one or more 
industrial discharge permit limits would require a revision to one or more industrial discharge 
permits cannot be made at this time. Future actions taken by individual facilities to implement 
any of the proposed control measures will be required to evaluate any potential increase in 
wastewater at the project-level and make such a determination at that time. The same is true for 
determining whether an increased amount of wastewater to be discharged would require or result 
in the relocation or construction of new or expanded wastewater treatment.  
 
Relative to storm water and storm water drainage facilities, the Clean Water Act Section 402 
established the National Pollutant Discharge Elimination System (NPDES) to regulate discharges 
into “navigable waters” of the United States. The U.S. EPA authorized the State Water 
Resources Control Board (SWRCB) to issue NPDES permits which establishes discharge 
pollutant thresholds and operational conditions for industrial facilities and wastewater treatment 
plants. For point source discharges (e.g., wastewater treatment facilities), the Regional Water 
Quality Control Board (RWQCB) prepares specific effluent limitations for constituents of 



 Chapter 4 – Environmental Impacts and Mitigation Measures 
Final Program Environmental Impact Report Subchapter 4.5 – Hydrology and Water Quality 
 

2022 AQMP 4.5-13 November 2022 

concern such as toxic substances, total suspended solids (TSS), bio-chemical oxygen demand 
(BOD), and organic compounds. The limitations are based on the Basin Plan objectives and are 
tailored to the specific receiving waters, allowing some discharges, for instance deep water 
outfalls in the Pacific Ocean, more flexibility with certain constituents due to the ability of the 
receiving waters to accommodate the effluent without significant impact. As such, a NPDES 
Permit requires monitoring of wastewater quality on a frequent basis. For example, NPDES 
permit requirements of a local refinery requires monthly sampling for arsenic, cadmium, 
chromium, copper, cyanides, lead, mercury, nickel, zinc, silver, total phenol, pH, dissolved 
sulfides, chlorides, suspended solids, chemical oxygen demand, biochemical oxygen demand, 
and ignitability. Daily sampling is required for ammonia, oil and grease, selenium, and 
thiosulfate. Wastewater that does not meet permit limits must be re-treated and monitored again 
prior to discharge. 
 
Any potential changes in wastewater volume or concentration values that would require a 
revision to industrial wastewater permit and a NPDES permit would require an evaluation to add 
new or revise existing limits so that water quality standards, waste discharge requirements and 
NPDES permit requirements would not be violated. Also, as part of the evaluation of the 
potential water quality and wastewater impacts that may occur at an individual facility, permit 
conditions may also be added to avoid or prevent the degradation of surface water and/or ground 
water quality so that current and future uses would not be adversely affected. 
 
In addition, the following discussion provides additional information specific to the various 
potential modifications that may be incurred and may contribute to adverse water quality impacts 
as a result implementing the various control measures. 
 
Gas Scrubbers 
Control Measures L-CMB-01 and L-CMB-05 could increase the amount of wastewater 
discharged at facilities that employ gas scrubber technology to reduce NOx emissions from nitric 
acid tanks. Industrial facilities with nitric acid tanks are expected to be covered by industrial 
waste discharge permits. Wastewater discharged would be required to comply with the 
applicable numerous regulatory permits (e.g., NPDES Permits) which requires treatment and 
monitoring of storm water and wastewater quality on a frequent basis. Stormwater and 
wastewater that does not meet permit limits must be re-treated and monitored again prior to 
discharge. Thus, stormwater and wastewater discharge permits, by nature, are effective at 
ensuring less than significant water quality impacts. 
 
Fuel Cells 
Control Measures L-CMB-05 and L-CMB-06 could result in the installation of fuel cells which 
do not require water for their operation, but produce 1.1 gallon of wastewater for every pound of 
hydrogen fuel used as a result of the chemical reaction between the hydrogen fuel and oxygen 
from the atmosphere. For this reason, any facility that may employ fuel cells in lieu of 
combustion-based equipment, may have increased amount of water to be discharged. 
 
Steam Turbines 
Control Measure L-CMB-06 could result in the installation and operation of new steam turbines 
which require water to produce steam but may also discharge some wastewater. U.S. EPA has 
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promulgated the Steam Electric Power Generating Effluent Guidelines and Standards in 40 CFR 
Part 423.205 This regulation covers wastewater discharges from power plants operating as 
utilities and the requirements are incorporated into NPDES permits. Steam turbines operating at 
power plants generate wastewater in the form of chemical pollutants and thermal pollution 
(heated water) from their water treatment, power cycle, ash handling and air pollution control 
systems, as well as from yard and floor drainage, and other miscellaneous wastes. Wastewater 
discharged would be required to comply with the applicable numerous regulatory permits (e.g., 
NPDES Permits) which requires treatment and monitoring of storm water and wastewater quality 
on a frequent basis. Stormwater and wastewater that does not meet permit limits must be re-
treated and monitored again prior to discharge. Thus, stormwater and wastewater discharge 
permits, by nature, are effective at ensuring less than significant water quality impacts 
 
Coatings 
Under Control Measure CTS-01, certain products are expected to be reformulated to meet low 
VOC content limits with future effective dates and the reformulated products could have widely 
varying compositions depending on the chemical characteristics of the replacement solvents 
chosen. Currently, there are some products in use that are formulated with exempt or non-exempt 
solvents, and clean-up may require something other than water, such as acetone or other 
solvents, which could cause adverse water quality impacts if the clean-up materials are disposed 
of improperly. However, under Control Measure CTS-01, most products are expected to be made 
with water, but other reformulations could continue to be made with an exempt solvent such as 
acetone or other solvents that are exempted from the definition of a VOC in South Coast 
AQMD’s Rule 102. For those products made with water, water would also be used for clean-up 
and the resultant wastewater could be disposed of into the public sewer system. Thus, the use of 
water to manufacture coatings, solvents, and other products would generally lead to formulations 
that would be less toxic than the currently available products that contain either exempt or non-
exempt chemicals (that are typically petroleum-based) and as such, generate fewer adverse 
impacts to water quality.  
 
Control Measure CTS-01 could also result in the use of ultraviolet (UV)-cured resins and 
coatings which would not be expected to use water or generate wastewater. Lastly, Control 
Measure CTS-01 would remove the VOC exemption status for PCBTF and tBAc because 
OEHHA has determined that these compounds are potentially carcinogenic; this prohibition is 
expected to reduce the use of these two compounds. The phase-out of the VOC exemption status 
of PCBTF and tBAc in architectural coatings, automotive coatings, paint thinners, multi-purpose 
solvents, and adhesives is needed to reduce exposure to toxic materials and will also reduce the 
potential for adverse water quality impacts. The application methods for reformulated products 
are expected to require the same types of equipment (e.g., spray guns, rollers, and brushes) 
currently used in coating operations such that the corresponding clean-up practices employed to 
clean the coating equipment would also not be expected to change.  
 
Historically, the reformulation of conventional coatings into low VOC coatings which rely on 
water in the product chemistry and water for clean-up has not resulted in significant adverse 

 
205 U.S. EPA, Steam Electric Power Generating Effluent Guidelines. https://www.epa.gov/eg/steam-electric-power-generating-

effluent-guidelines. 

https://www.epa.gov/eg/steam-electric-power-generating-effluent-guidelines
https://www.epa.gov/eg/steam-electric-power-generating-effluent-guidelines
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impacts on water quality. As previously discussed in Subsection 4.5.3.1.2, the potential 
wastewater impacts associated with Control Measure CTS-01 was previously evaluated in the 
2016 AQMP Final Program EIR for both wastewater from manufacturing waterborne coatings 
and wastewater generated by consumers when cleaning equipment used in the application of the 
coatings. [South Coast AQMD, 2017]. The analysis was conservative and assumed that one 
gallon of water would be used clean-up equipment for every gallon of coating applied resulting 
in approximately 21,000 gallons per day of wastewater generated, which is relatively small when 
compared to the estimated wastewater treatment capacity of about 2,900 mgd within South Coast 
AQMD’s jurisdiction (see Table 3.5-4).  
 
Based on discussions with coating formulators, the trend in coating technologies is to replace 
toxic/hazardous solvents with equal or less toxic/hazardous solvents. Thus, lowering the VOC 
content limit of coatings will have reduce any existing impacts on water quality because 
reformulation is not expected to change the current practices of applying coatings and other 
materials, or alter the product chemistry, or disposal methods to be more detrimental to water 
quality. In the past, the South Coast AQMD has received comments that, with the increased use 
of waterborne technologies to meet the lower VOC content limits, there will be a greater trend of 
improperly disposing of coating applicators into groundwater, storm drains, or sewer systems; 
however, there is no data to support this contention. In any event, there are several reasons why 
there should be no significant increase over current practices for improper disposal due to greater 
use of water-borne coatings. Results from a survey of contractors determined that a majority 
either dispose of the waste material properly as required by the coating manufacturer’s Safety 
Data Sheets, or recycle the waste material regardless of type of coating. Based upon these 
considerations, there is no reason to expect that paint contractors will change their disposal 
practices, especially those that dispose of wastes properly, with the implementation of Control 
Measure CTS-01. Therefore, wastewater which may be generated from the application 
reformulated coatings is expected to contain less hazardous materials than the wastewater 
generated for solvent-based coating operations, thereby reducing toxic influent to the wastewater 
treatment plants. 
 
Alternative Fuels 
While Control Measures MOB-05, MOB-06, MOB-07, and MOB-08 are expected to generally 
result in the increased use of electric vehicle vehicles, they may also result in the increased use of 
alternative fuels (e.g., biodiesel fuels, renewable fuels, compressed natural gas, liquefied natural 
gas, and hydrogen).  

Accidental spills of alternative fuels could result in water quality impacts to surface or ground 
water resources. A spill of fuels or chemicals used and stored at any of the affected facilities 
could occur under upset conditions such as an earthquake, tank rupture, or tank overflow; from 
corrosion of containers, piping and process equipment; or from leaks from seals or gaskets at 
pumps and flanges. Construction of vessels and foundations in accordance with the California 
Building Code requirements helps structures to resist major earthquakes without collapse, 
minimizing loss to some structural and non-structural damage. As required by U.S. EPA’s spill 
prevention control and countermeasure regulations, affected facilities are required to have 
emergency spill containment equipment and would implement spill control measures in the event 
of a release. Storage tanks typically have secondary containment such as a berm, which would be 
capable of containing 110 percent of the contents of the storage tanks onsite. Therefore, should a 
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rupture occur, the contents of the tank would be collected within the containment system and 
pumped into an appropriate storage tank.  

Spills at affected industrial or commercial facilities would be collected within containment 
structures. Large spills outside of containment areas that could occur when transferring material 
from a transport truck to a storage tank are expected to be captured by the process water system 
wherever they could be collected and controlled. Spilled material would be collected and then 
pumped to an appropriate tank or sent off-site if the materials cannot be used on-site. The 
existing rules and requirements which limit the extent of or prevent spills are expected to 
minimize impacts on water quality.  

In general, alternative fuels are expected to be less toxic than conventional fuels. Biodiesel and 
renewable fuels are derived from biological sources such as vegetable oils or animal fats, and can 
be used pure or blended with conventional diesel. They are more biodegradable than 
conventional fuels, so the water quality impacts from a spill would be less than a spill of pure 
conventional diesel. Therefore, the potential water quality impacts from the transport and storage 
of renewable fuels, biodiesel, and biodiesel blends, are not expected to be substantially different 
than the transport and storage of conventional diesel. 

The other types of alternative fuels that may be used as part of implementing some control 
measures in the 2022 AQMP include compressed natural gas, liquefied natural gas, and 
hydrogen. Because all of these fuels exist as a gas at standard temperatures and pressures, a leak 
of any of these fuels would result in an airborne release, not a release that could adversely affect 
water quality.  

There are a number of rules and regulations currently in place that are designed to minimize the 
potential impacts from leaking underground storage tanks and fueling spills: requirements for the 
construction of the storage tanks, requirements for double containment, and installation of leak 
detection systems. These regulations would also apply to any leaks of alternative fuels from 
storage tanks. Thus, the use of alternative fuels is not expected to result in any greater adverse 
water quality impacts than the current use of conventional fuels like diesel or gasoline. 

Implementation of the 2022 AQMP control measures is expected to increase the demand for 
alternative fuels including renewable transportation fuels (e.g., renewable diesel). In addition to 
three aforementioned renewable fuels projects that have been approved in California (i.e., AltAir 
Renewable Fuels Conversion Project in Paramount, Martinez Refinery Renewable Fuels Project, 
and Phillips 66 Rodeo Renewed Project), the increase in demand for renewable fuels could 
generate other renewable fuels projects.  
 
Based on the three approved renewable fuels projects, alternative fuels projects could result in an 
increase or decrease in wastewater generated, depending on the site. The Final EIRs for the 
Martinez Refinery Renewable Fuels Project and Phillips 66 Rodeo Renewed Project concluded 
that there would be an overall decrease in wastewater generated by these two facilities, because 
the total number of operating units and throughput of these refineries would decrease. [Contra 
Costa County, 2022a and 2022b]. On the contrary, the Final EIR for the AltAir Renewable Fuels 
Conversion Project concluded that the facility would result in an increase of wastewater 
generated by the facility because of the proposed modifications needed for their operating units. 
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However, the wastewater treatment system at the AltAir facility would be modified to treat the 
increased wastewater generated by the project modifications and the wastewater discharge 
permit for the facility would also be modified. These facility improvements and permit 
modification would have the effect of minimizing water quality impacts to less than significant 
levels. Similarly, other renewable fuels projects would also be required to comply with the 
wastewater discharge requirements and permits, so that water quality impacts could be less than 
significant. However, because these three renewable fuels projects all involved potentially 
significant impacts for several environmental topic areas for which EIRs were required and while 
the overall conclusion of less than significant water quality impacts was reached, it was not 
without some substantial project-specific analyses modifications to the existing wastewater 
treatment systems. Thus, renewable fuels projects have the potential to create significant water 
quality impacts that may require additional CEQA analyses beyond what is provided in this 
Program EIR.  
 
Electric Vehicles, Vehicle Scrapping and Battery Recycling 
Implementation of Control Measures MOB-05, MOB-06, MOB-07, and MOB-08 could 
contribute to an increased deployment of electric vehicles and other zero-emission mobile 
sources which would in turn result in increased amounts of vehicle scrapping and battery 
recycling. Since batteries contain toxic materials, impacts to water quality are possible if they are 
disposed of in an unsafe manner, such as by illegal dumping or by disposal in a landfill. 
 
As interest in the use of electric vehicles has increased over the years, battery technologies have 
been developing and improving. Most battery technologies employ materials that are recyclable 
since regulatory requirements and market forces encourage recycling. California laws create 
incentives and requirements for recycling or disposal of batteries respectively; see Section 
4.7.3.2.1 for a list of these requirements.  

Existing battery recovery and recycling programs have limited the disposal of batteries in 
landfills; the recycling of lead-acid and nickel-cadmium batteries is already a well-established 
activity. One secondary lead smelter (facilities that recycle lead-bearing materials) is currently 
located and operating within South Coast AQMD’s jurisdiction. The secondary lead smelter 
receives spent lead-acid batteries and other lead bearing material and processes them to recover 
lead and polypropylene (from the battery casings). As part of the battery dismantling process, 
acid is collected and recycled as a neutralizing agent in the wastewater treatment system. Other 
facilities available for battery recycling are located outside of South Coast AQMD’s jurisdiction 
and outside of California. While the increased deployment of zero emission mobile sources in 
the South Coast AQMD’s jurisdiction is expected to result in a reduction in the use of lead-acid 
batteries from the transportation sector that will need to be dismantled and recycled after the 
vehicle/equipment is scrapped or no longer operating within South Coast AQMD’s jurisdiction. 

Implementation of the 2022 AQMP would be expected to result in an increased use of electric 
vehicles fitted with lithium ion (Li-ion) batteries instead of lead-acid batteries. The ability of Li-
ion batteries to store electricity is based on a different chemistry when compared to lead-acid 
batteries. For example, Li-ion batteries function through the use a lithium salt electrolyte, while 
lead-acid batteries use an electrolyte that is a blend of sulfuric acid and water. Like lead-acid 
batteries, eventually Li-ion batteries will not be able to store enough electricity to operate a 
vehicle. However, the lifespan of a Li-ion batteries is much longer than a lead-acid battery. 
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Electric vehicles use electricity as part of their fuel system and rely purely on electric power 
stored in batteries. Any difference in water quality impacts between conventional gasoline or 
diesel-fueled vehicles versus electric vehicles would be primarily from recycling the batteries, 
though there are other types of fluids from scrapping conventional vehicles that may contribute 
to adverse water quality impacts (e.g., motor oil, refrigerant, lubricant, brake fluid, etc.) Batteries 
in electric vehicles are much larger and longer-lasting than lead-acid batteries in conventional 
vehicles. The weight of batteries in electric cars can range from 400 to 1,200 pounds. Lead-acid 
batteries are 99 percent recyclable while Li-ion batteries are between 70 and 100 percent 
recyclable, depending on the particular chemistry of the batteries. [Edmunds, 2014]. 

Because Li-ion batteries have a potential for post-automotive use, destructive recycling 
(dismantling) of Li-ion batteries can be postponed for years after an electric vehicle or hybrid 
battery can no longer hold and discharge sufficient electricity to power a car's motor. The battery 
pack can still carry a tremendous amount of energy that may be useful in non-automotive 
applications. Battery manufacturers project that the Li-ion battery packs will still be able to 
operate at about 80 percent of capacity by the time they must be retired from automotive use. 
[Edmunds, 2014]. For example, several major power utilities are working with auto 
manufacturing companies (General Motors, Ford, Toyota, and Nissan) to explore the use of 
batteries for stationary storage of the power produced in off-peak periods by wind turbines and 
solar generation stations. Li-ion battery packs are also being tested as backup power storage 
systems for retail centers, restaurants, and hospitals, as well as residential solar systems. 
[Edmunds, 2014].  

Electric vehicles do not require the various oil and gasoline filters, or same type or amount of 
engine fluids (oil, antifreeze, etc.) that are required by vehicles using internal combustion 
engines. Since electric motors do not require motor oil as a lubricant, replacing internal 
combustion engines with electric engines will eliminate the impacts of motor oil use and 
disposal. For example, a 50 percent penetration of light-duty electric vehicles into market will 
result in a corresponding 50 percent reduction in the release of these contaminants into the 
environment due to illegal disposal and a 50 percent reduction in the generation of waste oil. 
Release of contaminants due to engine oil that burns up in, or leaks from engines or due to 
burning of recovered engine oil for energy generation will also be correspondingly reduced. 
Additional use of electric vehicles is expected to have a beneficial environmental impact by 
reducing the amount of motor oil used, recycled, potentially illegally disposed, or washed into 
storm drains and ending up in the ocean 

Thus, the increased use of electric vehicles will cause an increase the number of scrapped 
conventional vehicles, batteries and associated fluids required for disposal over the short-term. 
As the fleets transition from conventional vehicles to fully electrified vehicles, eventually the 
amount of fluids collected and disposed of along with the amount of lead-acid batteries recycled 
from vehicles will decrease. 

While Li-ion and lead-acid batteries both have the potential to create adverse water quality 
impacts from improper disposal, the recycling of batteries is required under law. Further some 
manufacturers pay for used electric vehicle batteries. The value, size, and length of life of Li-ion 
batteries are such that reuse is expected to occur before they will be dismantled and recycled. 



 Chapter 4 – Environmental Impacts and Mitigation Measures 
Final Program Environmental Impact Report Subchapter 4.5 – Hydrology and Water Quality 
 

2022 AQMP 4.5-19 November 2022 

Therefore, the use of electric vehicles are not expected to result in an increase in the illegal or 
improper disposal of electric batteries that would adversely affect water quality. 

Conclusion – Water Quality Impacts:  
In the absence of facility-specific information regarding the potential increased amounts of 
wastewater that could be generated in order to determine whether a revision to an 
Industrial Waste Discharge Permit and/or a NPDES permit would be needed and whether 
a relocation or construction of new or expanded wastewater or storm water treatment 
facility would be needed, out of an abundance of caution, the analysis in this Program EIR 
concludes that implementation of the 2022 AQMP has the potential for one or more 
facilities to increase the amount of wastewater to be discharged by 25 percent above the 
current discharge permit limit such that permit revision would be necessary. For the same 
reasons, the analysis in this Program EIR also concludes that implementation of the 2022 
AQMP has the potential to require or result in the relocation or construction of new or 
expanded wastewater treatment or storm water drainage facilities. Thus, the proposed 
project would result in significant adverse wastewater impacts associated with the quantity 
of effluent to be treated and discharged and the potential lack of existing capacity in the 
existing wastewater and stormwater treatment systems to handle the potential increases. 
 
Project-Specific Mitigation: Any mitigation measure that could be implemented to minimize 
the potential water quality impacts depends on the characteristics of individual projects, the 
volume of wastewater expected and the contaminants in the wastewater. The following 
mitigation measure has been identified as a means to minimize the amount of wastewater 
discharged through diversion:  

HWQ-5: For any project that would increase the generation of wastewater, the facility must 
review diversion options for reusing the treated wastewater on-site, in lieu of 
discharge, where applicable and feasible.  

Remaining Water Quality Impacts from Wastewater Treatment Capacity: The impacts of 
the proposed project on water quality are expected to be significant prior to mitigation. 
Generally, mitigation measures are meant to help minimize some of the water quality 
impacts on an individual facility-basis, but not all mitigation measures may be applicable 
in all situations. In addition, the issuance of facility-specific industrial wastewater permits 
or NPDES permits, by their regulatory nature, would likely minimize the water quality 
impacts to fullest extent possible. For this reason, the mitigation measure identified above 
is not expected to fully eliminate the significant water quality impacts. Therefore, water 
quality impacts that may result from the proposed project are expected to remain 
significant. 
 
4.5.4 SUMMARY OF HYDROLOGY AND WATER QUALITY IMPACTS 
 

• Overall, implementation of Control Measures L-CMB-01, L-CMB-05, L-CMB-06, CTS-
01, MCS-02, MOB-05, MOB-06, MOB-07, and M0B-08 combined has the potential to 
cause potentially significant water demand and water supply impacts after combining the 
amount of water that may be needed during both construction and operation. While 
increased water demand may not be necessary be exceeded for an individual project at a 
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facility, the collective water use has the potential to exceed the 262,820 gallons per day 
of potable water demand significance threshold. Mitigation measures are proposed, but 
the specific ones that would be implemented depend on the specific characteristics of 
individual projects, the volume and type of water expected to be used and whether there 
is sufficient supply of water given the ongoing extreme drought conditions. Water 
demand and water supply impacts are therefore expected to remain significant after 
mitigation measures are applied. 
 

• In addition, implementation of Control Measures L-CMB-01, L-CMB-05, L-CMB-06, 
CTS-01, MCS-02, MOB-05, MOB-06, MOB-07, and M0B-08 combined has the 
potential to cause potentially significant water quality impacts such that mitigation 
measures are required. While potential changes in water quality volume and 
concentration levels may not require all affected facilities to modify their industrial waste 
discharge permit or NPDES permit, it is possible that some facilities may need to do so. 
Mitigation measures are proposed, but the specific ones that would be implemented 
depend on the specific characteristics of individual projects, the wastewater volume and 
concentration levels expected to be discharged and whether there is sufficient capacity in 
the existing wastewater treatment and storm water collection systems to handle the 
increased volume. If sufficient capacity does not exist, then a facility will be faced with 
physically modifying their wastewater treatment and/or storm water collection systems 
which would require discretionary approvals and potentially, further CEQA review. 
Therefore, water quality water demand and water supply impacts are expected to remain 
significant after mitigation measures are applied. 

 
4.5.5 CUMULATIVE HYDROLOGY AND WATER QUALITY IMPACTS AND 

MITIGATION MEASURES 
 
As discussed in Chapter 2 - Project Description, in order to attain the 8-hour ozone standard, the 
majority of NOx emission reductions must come from mobile sources, including ships, aircraft, 
and locomotive engines, and these mobile sources are primarily regulated under federal and 
international jurisdiction, with limited authority for CARB and the South Coast AQMD. 
Attainment is not achievable without substantial emission reductions from these categories of 
mobile sources. Therefore, CARB has prepared the Proposed 2022 State Strategy for the State 
Implementation Plan (Proposed 2022 State SIP Strategy) which describes the State’s strategy and 
commitments to reduce emissions from State-regulated sources needed to support attainment of 
the 70 ppb 8-hour ozone standard. The Proposed 2022 State SIP measures are described in 
Chapter 2, Section 2.7.3.1.  
 
SCAG, as the Metropolitan Planning Organization (MPO) for the Southern California region, is 
mandated to comply with federal and state transportation and air quality regulations. In 
consultation with federal, state, and local transportation and air quality planning agencies, and 
other stakeholders, SCAG developed the Final 2020–2045 2020 RTP/SCS, also known as 
Connect SoCal, and the 2021 Federal Transportation Improvement Program (FTIP), with 
transportation control measures (TCMs) to address the 2015 8-hour ozone standards in the Basin 
and these are included in three sections of Appendix IV-C of the 2022 AQMP.  
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In addition to the CARB and SCAG programs, Table 4.3-5 summarizes the major clean 
transportation and GHG reduction policies that are being implemented at the state levels. The 
CARB SIP, SCAG’s Connect SoCal, the policies in Table 4.3-5, and the 2022 AQMP all have 
policies that are aimed at air quality improvement, as well as GHG reductions. 
 
4.5.5.1  CARB’s Proposed 2022 State Strategy 
 
Implementation of the Proposed 2022 State SIP Strategy could require construction and 
operational activities associated with new or modified facilities or infrastructure and increased 
mining activities. Construction could require disturbance of undeveloped areas, such as clearing 
of vegetation, earth movement and grading, trenching for utility lines, construction of new 
buildings, and paving of parking lots, delivery areas, and roadways, which could result in short-
term adverse impacts on water quality from potential erosion or waste discharge. 
 
Increased lithium mining could result in impacts on water quality from ground disturbance or 
groundwater over-drafting. These activities would be subject to state and federal regulations; 
however, lithium is obtained from areas outside of the United States, where these regulations are 
not enforced. Therefore, the impacts on hydrology and water quality are potentially significant 
because of the water quality impacts from construction activities and mining, following 
mitigation.  
 
The Proposed 2022 State SIP Strategy could result in new water demand affecting available 
water supply, as well as wastewater infrastructure for new or modified facilities. Since the 
specific location and type of construction needed for these facilities is not known, the impacts on 
water demand and water supply cannot be identified with any certainty. However, compliance 
with the SIP could result in significant impacts on water demand, water supply and wastewater 
infrastructure and thus, is considered to be potentially significant, following mitigation. 
 
4.5.5.2  SCAG Connect SoCal Plan 
 
SCAG determined that the Connect SoCal Plan (SCAG, 2020) would result in significant 
impacts related to hydrology and water quality. Grading, excavation, and other construction 
activities associated with implementation of transportation projects and development projects 
could impact water quality due to erosion resulting from exposed soils, trash, construction 
materials, and equipment fluids. In addition, there are pollutants associated with transportation 
that could impact water quality during stormwater runoff including oil, grease, sediment, auto 
emissions (e.g., particulate matter), urban runoff debris, pesticides (from landscaping), nutrients, 
heavy metals, and toxic substances.  
 
Construction of transportation projects and development projects anticipated to occur under the 
Connect SoCal Plan would increase impervious surfaces throughout the SCAG region. The 
population growth is expected to increase the amount of urbanized land and densify existing 
urbanized areas. The increase in impervious surfaces could add to storm water runoff volumes 
and peak flow rates which could result in increased pollutant load. The Connect SoCal Plan is 
anticipated to add an additional 6,346 lane miles to the region and develop 41,546 acres of 
greenfield land. Therefore, there is the potential for exceedance of water quality standards and 
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waste discharge requirements due to an expected increase in impervious surfaces, which would 
remain significant after mitigation.  
 
Given that most of the groundwater basins in the southern California area are already in a state of 
overdraft, future development may result in a net deficit in aquifer volume or a lowering of the 
local groundwater table. Population growth of 3.2 million people by 2045 would increase 
regional water demand and could substantially deplete groundwater supplies. Urbanization to 
accommodate future growth would potentially interfere with groundwater recharge due to the 
increased impervious surfaces, resulting in potentially significant impacts which would remain 
significant and unavoidable following mitigation.  
 
There is anticipated to be an increase in water demand in southern California due to the expected 
increase of 3.2 million people by 2045, which may result in significant impacts to the existing 
water infrastructure in the region. Southern California residents used an estimated average 85 
gallons of water per day in 2016. Assuming per capita water consumption remains consistent, the 
SCAG region could require approximately 312.4 million more gallons of water per day to meet 
the increase in population. In recent years, as a result of increased water conservation, urban 
water demand has remained relatively constant despite growing population. However, there may 
be a limit to how much water can be saved through conservation and, even with increases in 
water efficiency, increasing population could increase water demand. As a result, new water 
facilities will likely need to be constructed or expanded in order to meet this demand.  
 
There is anticipated to be an increase in water supply from recycling and desalination; however, 
a number of these projects have failed to obtain full permits (e.g., the Huntington Beach 
Desalination Plant). Water demand impacts were determined to be significant and unavoidable 
after mitigation. 
 
Implementation of transportation projects as well as anticipated development under the Connect 
SoCal Plan would occur within watersheds that have impaired water bodies. Many of the 
impaired water bodies are located near freeway, transit, or rail projects included in the Connect 
SoCal Plan. In addition, urbanization may also occur in areas that have the potential to result in 
changes to the drainage patterns. Therefore, impacts related to altering the existing drainage 
patterns of a site or area are considered significant and unavoidable after mitigation.  
 
Paved surfaces and drainage conduits can accelerate the velocity of runoff, concentrating peak 
flows in downstream areas faster than under natural conditions. Significant increases in runoff 
and peak flow can overwhelm drainage systems and alter flood elevations in downstream 
locations. In addition, this increase in velocity has the potential to create or contribute runoff 
flows that would exceed the capacity of existing or planned storm water drainage systems. As a 
result, there is a significant impact to substantially create and contribute runoff water that would 
exceed the capacity of existing or planned stormwater drainage systems. While mitigation 
measures would reduce impacts, given the regional scale of the Connect SoCal Plan, the impacts 
to drainage and stormwater facility capacity and potential for polluted runoff would be 
significant and unavoidable after mitigation. 
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With regard to flooding, implementation of transportation projects and development projects 
anticipated to occur under the Connect SoCal Plan built in low-lying areas or in proximity to 
waterways and/or dam inundation zones may be subject to flood hazards. These areas may be 
subject to failure as a result of seismic ground-shaking or other natural or anthropogenic actions 
that compromise the stability of such structures. Transportation projects near the coast could be 
impacted by tsunamis, which could also release pollutants. Therefore, the Connect SoCal Plan 
would result in significant and unavoidable impacts with respect to risk of inundation by 
flooding, tsunami, or seiche, following mitigation.  
 
Implementation of the Connect SoCal Plan would increase impervious surfaces due to additional 
lane miles and conversion of undeveloped land to developed land. An increase in impervious 
surfaces would increase water runoff and potentially affect groundwater recharge rates and water 
quality in the water basins. Therefore, the Connect SoCal Plan may conflict with or obstruct the 
implementation of a water quality control plan or sustainable groundwater management plan, 
resulting in significant, unavoidable impacts following mitigation.  
 
4.5.5.3  Summary of Cumulative Hydrology and Water Quality Impacts 
 
Implementation of Control Measures L-CMB-01, L-CMB-05, L-CMB-06, CTS-01, MCS-02, 
MOB-05, MOB-06, MOB-07, and M0B-08 combined is expected to result in significant water 
demand, water supply, and water quality impacts associated with implementation. While 
industrial facilities that may be impacted by the 2022 AQMP have industrial waste discharge 
permits and NPDES that may require modification, these permits include requirements for 
treatment, monitoring, and sampling, prior to discharge, to prevent significant water quality 
impacts. However, if any facility’s existing wastewater treatment capacity is not sufficient such 
that physical modifications would need to be made, then based on the significance criteria, 
potentially significant water quality impacts would be expected. Therefore, while actions 
required to implement the 2022 AQMP are expected to result in additional pollutant loading over 
what is currently discharged because of permit limits, physical modifications to wastewater 
treatment and stormwater collection systems may be needed and therefore, would be expected to 
contribute to cumulative water quality impacts.  
 
Based on the information available regarding the implementation of the 2022 AQMP, water 
demand and limited water supplies due to ongoing extreme drought conditions would exceed the 
significance criteria. California has been hit with extreme drought conditions, with reservoirs and 
lakes at historic low conditions (e.g., Lake Mead). A Tier 2 water shortage has been declared for 
the Colorado River and surrounding states. This combination of the existing water demand and 
population has led to the extreme drought conditions that California, and southern California 
specifically, is currently experiencing. Therefore, the measures that are currently being taken by 
agencies involved with developing measures to comply with the 70 ppb 8-hour ozone standard, 
along with the population growth identified in the Connect SoCal Plan, is expected to result in 
cumulatively considerable water demand and water supply impacts.  
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4.5.5.4  Cumulative Mitigation Measures 
 
No additional mitigation measures to reduce the significant cumulative impacts to water demand, 
water supply, and water quality have been identified. 
 
4.5.5.5  Remaining Cumulative Hydrology and Water Quality Impacts After 

Mitigation 
 
Cumulative impacts to past, present, and reasonably foreseeable future projects would remain 
significant and unavoidable for water demand, water supply, and water quality.  
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4.6 NOISE  

This subchapter examines potential noise impacts from implementing the proposed control 
measures in the 2022 AQMP. The NOP/IS for the 2022 AQMP (see Appendix A of this Program 
EIR) evaluated all of the proposed control measures and determined that a majority would 
involve physical modifications requiring construction activities to occur and that the use of 
construction equipment could generate potentially significant noise impacts. Project-specific and 
cumulative noise impacts associated with the various types of construction activities and 
associated equipment that may be required to implement the proposed control measures in the 
2022 AQMP are evaluated in this subchapter of the Program EIR. No comments were received 
on the analysis presented in the NOP/IS that identified other potential impact areas that would 
require additional analysis. 
 
4.6.1 2022 AQMP CONTROL MEASURES WITH POTENTIAL NOISE IMPACTS 
 
The 2022 AQMP is designed to reduce emissions from existing emission sources and promote 
the use of the cleanest technology available. The proposed control measures focus on 
maximizing the implementation of existing zero emission and low NOx technologies, 
recognizing that new zero emission and ultra-low NOx technologies may still need to be 
invented or made commercially available to achieve the necessary reductions required to attain 
the 70 ppb ozone standard. The 2022 AQMP would accelerate the replacement of high-emitting 
mobile sources with low NOx and zero emission mobile sources; encourage the use of lower-
emitting alternative fuels; affect stationary sources at existing commercial/industrial facilities 
and residential developments; develop incentives to remove/replace higher emitting equipment; 
establish greater control of industrial stationary sources; control indirect sources of emissions; 
improve energy efficiency; improve emission leak detection and maintenance procedures; and 
establish educational and outreach programs. 
 
Tables 4.6-1 and 4.6-2 contain a summary of the 2022 AQMP control measures which could 
generate potential noise impacts during construction and operation activities, respectively. 
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TABLE 4.6-1  
Proposed Control Measures in Revised Draft 2022 AQMP with  

Potential Noise Impacts During Construction 

Control Measure 
Number Control Measure Title  Construction Activities Potentially Causing 

Noise Impacts 

R-CMB-01 

Emission Reduction 
from Replacement with 
Zero Emission or Low 
NOx Appliances – 
Residential Water 
Heating 

Removing older water heaters and installing zero 
emission water heaters and low NOx technologies 
(when zero emission is infeasible) in new and 
existing residences.  

R-CMB-02 

Emission Reduction 
from Replacement with 
Zero Emission or Low 
NOx Appliances – 
Residential Space 
Heating 

Removing older residential space heaters and 
installing zero emission space heaters and low NOx 
technologies (when zero emission is infeasible) in 
new and existing residences. 

R-CMB-03 
Emission Reductions 
from Residential 
Cooking Devices 

Removing older residential cooking devices and 
installing electric cooking devices, or induction 
cooktops, in new and existing residences. 

R-CMB-04 

Emission Reductions 
from Replacement with 
Zero Emission or Low 
NOx Appliances – 
Residential Other 
Combustion Sources 

Removing older pool heaters, dryers, grills etc. and 
installing zero emission or low NOx technologies in 
new and existing residences  

C-CMB-01 

Emission Reductions 
from Replacement with 
Zero or Near-Zero or 
Low NOx Appliances – 
Commercial Water 
Heating 

 Removing older water heaters and installing zero 
emission water heaters and low NOx technologies 
(when zero emission is infeasible) in commercial 
buildings. 

C-CMB-02 

Emission Reductions 
from Replacement with 
Zero Emission or Low 
NOx Appliances – 
Commercial Space 
Heating 

 Removing older space heaters and installing zero 
emission space heaters and low NOx technologies 
(when zero emission is infeasible) in commercial 
buildings. 

C-CMB-03 
Emission Reductions 
from Commercial 
Cooking Devices 

Removing gas burners and installing zero emission 
and low NOx technologies (e.g., electric cooking 
devices, induction cooktops, or low NOx gas burner 
technologies) in commercial buildings. 

C-CMB-04 

Emission Reductions 
from Small Internal 
Combustion Engines 
(ICEs) 

Removing older, more polluting small ICEs and 
installing zero emission ICEs. 
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TABLE 4.6-1 (continued) 
Proposed Control Measures in Revised Draft 2022 AQMP with  

Potential Noise Impacts During Construction 

Control Measure 
Number Control Measure Title  Construction Activities Potentially Causing 

Noise Impacts 

C-CMB-05 

NOx Reductions from 
Small Miscellaneous 
Commercial 
Combustion Equipment 
(Non-Permitted) 

Removing older small combustion equipment with 
zero emission equipment in commercial buildings. 

L-CMB-01 NOx Reductions for 
RECLAIM Facilities 

Installing NOx pollution control equipment including 
SCRs and removing older burners and installing low 
NOx burners at industrial facilities. 

L-CMB-02 
Reductions from 
Boilers and Process 
Heaters (Permitted) 

Removing older boilers and process heaters and 
installing zero emission and low NOx technologies at 
industrial facilities. 

L-CMB-03 

NOx Reductions from 
Permitted Non-
Emergency Internal 
Combustion Engines 
(ICEs) 

Removing older, non-emergency ICEs and installing 
zero emission and low NOx technologies for non-
emergency ICEs. 

L-CMB-04 
Emission Reductions 
from Emergency 
Standby Engines 
(Permitted) 

Removing older, emergency standby engines and 
installing zero emission and low NOx technology 
alternatives to emergency standby engines. 

L-CMB-05 
NOx Emission 
Reductions from Large 
Turbines 

Installing zero emission and low NOx emissions 
technologies for electric generating units such as fuel 
cells. 

L-CMB-06 
NOx Emission 
Reductions from 
Electricity Generating 
Facilities 

Removing or decommissioning older boilers and 
installing lower-emitting turbines, or zero emission 
and low NOx emissions technologies 

L-CMB-07 
Emission Reductions 
from Petroleum 
Refineries 

Installing NOx pollution control equipment including 
advanced SCRs and ultra-low NOx burners, and 
converting certain refinery boilers or process heaters 
or steam-driven equipment such as pumps or blowers 
to run on electricity. 

L-CMB-08 

NOx Emission 
Reductions from 
Combustion Equipment 
at Landfills and 
Publicly Owned 
Treatment Works 

Removing or decommissions older combustion 
turbines and installing lean pre-mixed combustion 
turbines, NOx pollution control equipment including 
SCRs; removing old burners and installing low-NOx 
burners on biogas fueled combustion equipment; 
and/or modifying the piping to route landfill-
produced biogas to existing natural gas pipelines. 

L-CMB-09 NOx Reductions from 
Incinerators 

Installing low NOx and ultra-low NOx burners for 
incinerators and other associated equipment. 
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TABLE 4.6-1 (continued) 
Proposed Control Measures in Revised Draft 2022 AQMP with  

Potential Noise Impacts During Construction 

Control Measure 
Number Control Measure Title  Construction Activities Potentially Causing 

Noise Impacts 

L-CMB-10 
NOx Reductions from 
Miscellaneous 
Permitted Equipment 

Removing existing combustion equipment and 
installing zero emission technology and NOx 
pollution control equipment including SCRs; and 
removing old burners and installing low NOx and/or 
ultra-low NOx burners. 

ECC-03 

Additional 
Enhancements in 
Reducing Existing 
Residential Building 
Energy Use 

Removing older appliances and installing highly 
efficient technologies such as solar thermal heating 
and photovoltaic panels. 

FLX-02 
Stationary Source VOC 
Incentives 

Removing older, higher-emitting equipment and 
installing newer, lower-emitting equipment for area 
and stationary sources.  

MCS-01 Application of All 
Feasible Measures 

Retrofitting existing equipment and removing older, 
higher-emitting equipment and installing newer, 
lower-emitting equipment to for sources. 

EGM-01 

Emission Reductions 
from New 
Development and 
Redevelopment 
(Potential Indirect 
Source Rule and ports 
affected). 

Installing charging and alternative fueling 
infrastructure for the storage and dispensing of 
alternative fuels for use in replaced or upgraded off-
road construction equipment. 

EGM-03 
Emission Reductions 
from Clean 
Construction Policy  

Installing charging and alternative fueling 
infrastructure for the storage and dispensing of 
alternative fuels for use in replaced or upgraded off-
road construction equipment.  

MOB-01 
Emission Reductions at 
Commercial Marine 
Ports 

Installing charging and alternative fueling 
infrastructure for the storage and dispensing of 
alternative fuels for use in on-road heavy-duty 
vehicles, ocean-going vessels, cargo handling 
equipment, locomotives, and harbor craft operating 
at commercial marine ports. 
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TABLE 4.6-1 (continued) 
Proposed Control Measures in Revised Draft 2022 AQMP with  

Potential Noise Impacts During Construction 

Control Measure 
Number Control Measure Title  Construction Activities Potentially Causing 

Noise Impacts 

MOB-02A 
Emission Reductions at 
New Rail Yards and 
Intermodal Facilities 

Installing charging and alternative fueling 
infrastructure for the storage and dispensing of 
alternative fuels for use in on-road heavy-duty 
vehicles, off-road equipment, and locomotives. 
operating at new rail yards and intermodal facilities; 
and deploying the cleanest locomotives, switchers, 
on-road heavy-duty trucks, cargo-handling 
equipment, transportation refrigeration units 
available. 

MOB-02B 
Emission Reductions at 
Existing Rail Yards and 
Intermodal Facilities 

Installing charging and alternative fueling 
infrastructure for the storage and dispensing of 
alternative fuels for use in on-road heavy-duty 
vehicles, off-road equipment, and locomotives 
operating at existing rail yards and intermodal 
facilities; and deploying the cleanest locomotives, 
switchers, on-road heavy-duty trucks, cargo-handling 
equipment, transportation refrigeration units 
available. 

MOB-04 Emission Reductions at 
Commercial Airports  

Installing charging and alternative fueling 
infrastructure for the storage and dispensing of 
alternative fuels for use in on-road heavy-duty 
vehicles, off-road equipment at commercial airports. 

MOB-05 
Accelerated Retirement 
of Older Light-Duty 
and Medium-duty 
Vehicles  

Retiring and scrapping up to 2,000 light- and 
medium-duty vehicles per year; and installing 
charging and alternative fueling infrastructure for the 
storage and dispensing of alternative fuels for use in 
zero and near–zero emission vehicles. 

MOB-06 
Accelerated Retirement 
of Older On-Road 
Heavy-duty Vehicles 

Retiring and scrapping older, heavy-duty vehicles 
and installing charging and alternative fueling 
infrastructure for the storage and dispensing of 
alternative fuels for use in low NOx vehicles fueled 
with CNG or other alternative fuels (e.g., battery 
electric and hydrogen fuel cells). 

MOB-07 
On-Road Mobile 
Source Emission 
Reduction Credit 
Generating Program 

Retiring and scrapping older heavy-duty trucks and 
installing charging and alternative fueling 
infrastructure for the storage and dispensing of 
alternative fuels for use in zero emission and low 
NOx emission heavy-duty trucks. 
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TABLE 4.6-1 (concluded) 
Proposed Control Measures in Revised Draft 2022 AQMP with  

Potential Noise Impacts During Construction 

Control Measure 
Number Control Measure Title  Construction Activities Potentially Causing 

Noise Impacts 

MOB-09 
Further Emission 
Reductions from 
Passenger Locomotives 

Retiring and scrapping or retrofitting existing 
passenger locomotives so that they are capable of 
achieving Tier 4 emission standards; and installing 
charging and alternative fueling infrastructure for the 
storage and dispensing of alternative fuels for use 
zero emission or low NOx technologies (e.g., battery 
electric and hydrogen fuel cells). 

MOB-10 
Off-Road Mobile 
Source Emission 
Reduction Credit 
Generation Program 

Retiring and scrapping off-road mobile equipment 
and installing charging and alternative fueling 
infrastructure for the storage and dispensing of 
alternative fuels for use in zero (e.g. battery-electric 
or fuel cell powered equipment) and low NOx 
emission off-road mobile equipment (e.g., 90 percent 
cleaner than Tier 5). 

 
 

TABLE 4.6-2  
Proposed Control Measures in Revised Draft 2022 AQMP with  

Potential Noise Impacts During Operation 
Control Measure 

Number Control Measure Title  Operation Activities Potentially Causing Noise 
Impacts 

MCS-02 Wildfire Prevention 
Conducting mechanical thinning and chipping and 
grinding activities during fuel reduction and 
removal efforts. 

 
 
4.6.2 SIGNIFICANCE CRITERIA  
 
Implementation of the 2022 AQMP would be considered to have significant adverse noise 
impacts if any of the following conditions occur:  
 
• Construction noise levels exceed the local noise ordinances or, if the noise threshold is 

currently exceeded, project noise sources increase ambient noise levels by more than three 
decibels (dBA) at the site boundary. Construction noise levels will be considered significant 
if they exceed federal Occupational Safety and Health Administration (OSHA) noise 
standards for workers. 

• The proposed project operational noise levels exceed any of the local noise ordinances at the 
site boundary or, if the noise threshold is currently exceeded, project noise sources increase 
ambient noise levels by more than three dBA at the site boundary. 

 
  



 Chapter 4 – Environmental Impacts and Mitigation Measures 
Final Program Environmental Impact Report Subchapter 4.6 – Noise 
 

2022 AQMP 4.6-7 November 2022 

4.6.3 POTENTIAL NOISE IMPACTS AND MITIGATION MEASURES 
 
4.6.3.1  Noise Associated with Construction Activities  
 
Implementation of the 2022 AQMP control measures is expected to result in construction 
activities related to the: 1) installation of air pollution control equipment (e.g., low NOx burners, 
SCR systems, and electrification of sources); 2) replacement of existing equipment; 3) 
installation of roadway infrastructure (wayside power and catenary lines or other similar 
technologies); 4) installation of battery charging infrastructure; 5) installation of alternative fuel 
infrastructure; and 6) installation of solar panels and similar equipment. For the purpose of 
evaluating potential noise impacts, the analysis does not assume that new industrial facilities or 
corridors will be constructed as a result of implementing the 2022 AQMP. Instead, the analysis 
assumes that construction activities will include: 1) installation of new equipment or devices; 2) 
removal of older equipment or devices; 3) modification or retrofit of existing equipment and 
facilities; and 4) modification of existing roadways to install new equipment and roadway 
infrastructure. 
 
Control measures that may result in noise impacts during construction are listed in Table 4.6-1. 
The control measures in the 2022 AQMP that may generate construction activities include: R-
CMB-01, R-CMB-02, R-CMB-03, R-CMB-04, C-CMB-01, C-CMB-02, C-CMB-03, C-CMB-
04, C-CMB-05, L-CMB-01, L-CMB-02, L-CMB-03, L-CMB-04, L-CMB-05, L-CMB-06, L-
CMB-07, L-CMB-08, L-CMB-09, L-CMB-10, ECC-03, FLX-02, MCS-01, EGM-01, EGM-03, 
MOB-01, MOB-02A, MOB-02B, MOB-04, MOB-05, MOB-06, MOB-07, MOB-09, and MOB-
10.  
 
The only control measure that is not expected to generate construction activities is Control 
Measure MCS-02. While Control Measure MCS-02 is expected to use chipping and grinding 
equipment, which are ordinarily considered construction equipment, activities conducted as part 
of wildfire fuel reduction and removal efforts, are treated as operation activities. Thus, the noise 
from the use of equipment to chip and grind vegetation could generate operational noise impacts. 
Operational noise impacts that may result from implementing Control Measure MCS-02 are 
analyzed in Section 4.6.3.2. 
 
Control Measures MOB-01, MOB-02A, and MOB-02B could require the installation roadway 
infrastructure within or adjacent to existing roadways, streets, freeways, and/or transportation 
corridors. For the purpose of evaluating potential noise impacts for these three control measures, 
the analysis assumes that no new rail or truck traffic routes would be constructed, but that some 
of the existing routes/corridors will be modified to include roadway infrastructure. The existing 
rail and truck routes/corridors likely to be modified are located primarily in commercial and 
industrial zones within the Southern California area. Examples of these areas include, but are not 
limited to, the Port of Los Angeles, Port of Long Beach, and industrial areas in and around 
container transfer facilities (rail and truck) near the Terminal Island Freeway, along the Alameda 
Corridor, as well inland railyards near downtown Los Angeles.  
 
Construction activities may require the use of heavy construction equipment. As specific 
construction projects are not currently proposed, the types and quantities of construction 
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equipment necessary to implement the proposed control measures are not currently known. The 
noise levels from typical construction equipment are presented in Table 4.6-3. 
 
The construction equipment noise sources identified in Table 4.6-3 range from 76 decibels 
(dBA) to over 100 dBA for activities such as pile driving. The construction equipment, hours of 
operations, number of pieces of equipment operating at the same time, and construction phases, 
would vary depending on the specific project; therefore, the construction noise levels are also 
expected to vary. Each construction phase would use a combination of equipment and personnel 
that would vary throughout that phase. In addition, construction phases could overlap at the site. 
This would lead to a variety of possible construction activities and equipment that may occur at 
any given time throughout the construction process. Construction activities would generate noise 
from heavy construction equipment and construction-related traffic. A typical construction site 
would be expected to generate noise levels of about 85 dBA at 50 feet from the center of 
construction activity. Most of the construction noise sources would be located at or near ground 
level, which would help attenuate noise levels. The estimated noise from a representative 
construction site at increasing distances from the site is provided in Table 4.6-4. 
 
Table 4.6-4 assumes construction activities of about 85 dBA at 50 feet from the center of 
construction activity and uses an estimated six dBA reduction for every doubling of distance 
(divergence). The noise levels are expected to decrease to about 61 dBA at about 800 feet from 
construction activities. The potential noise impact of construction activities would vary 
depending on the existing noise levels in the environment and the location of sensitive receptors 
(e.g., residences, hotels, hospitals, etc.) with respect to construction activities. Because no 
specific projects are currently proposed, the extent of the potential noise impacts are speculative. 
Nonetheless, construction activities associated with control measures in the 2022 AQMP could 
occur throughout South Coast AQMD’s jurisdiction. The 2022 AQMP may require existing 
commercial or industrial owners/operators of affected facilities to install air pollution control 
equipment or modify their existing operations to reduce stationary source emissions. Potential 
modifications would primarily occur at facilities typically located in appropriately zoned 
industrial and commercial areas. Installing air pollution control equipment could generate noise 
impacts, but virtually all of the control equipment would be installed within industrial and 
commercial facilities. Further, all construction projects would need to comply with local general 
plan noise element or noise ordinances, so that construction noise impacts at stationary sources 
on sensitive receptors are expected to be less than significant.  
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TABLE 4.6-3 
Example of Noise Levels from Construction Noise Sources 

Equipment Typical Noise Level in Decibels 
(dBA)(a) 

Air Compressor 80 
Backhoe 80 
Ballast Equalizer 82 
Ballast Tamper 83 
Compactor 82 
Concrete Mixer 85 
Concrete Pump 82 
Concrete Vibrator 76 
Crane, Derrick 88 
Crane, Mobile 83 
Dozer 85 
Generator 82 
Grader 85 
Impact Wrench 85 
Jack Hammer 88 
Loader 80 
Paver 85 
Pile-driver (Impact) 101 
Pile-driver (Sonic) 95 
Pneumatic Tool 85 
Pump 77 
Rail Saw 90 
Rock Drill 95 
Roller 85 
Saw 76 
Scarifier 83 
Scraper 85 
Shovel 82 
Spike Driver 77 
Tie Cutter 84 
Tie Handler 80 
Tie Inserter 85 
Truck 84 

(a) FTA, 2018. Levels are in dBA at 50 feet from the source.  
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TABLE 4.6-4 
Noise Level Attenuation at a Representative Construction Site 

Distance from Construction Noise Source (feet) Estimated Noise Level (dBA) 
50 85 
100 79 
200 73 
400 67 
800 61 

1,600 55 
3,200 49 
6,400 43 

 
In addition, some of the control measures could result in minor construction activities that could 
create some minimal noise associated with replacing appliances such as water heaters, space 
heaters, cooking equipment, and pool heaters located in residential settings. Sources of noise for 
appliance replacement activities would be relatively brief and comprised of trucks delivering 
new appliances and hauling away old appliances, electronic hand trucks to maneuver the 
appliances to/from the truck to the residential location, and hand-tools to disconnect the old 
appliance and connect new appliance to the necessary electronic and plumbing components, as 
applicable. For these reasons, construction noise impacts at residences are also expected to be 
less than significant. 
 
The 2022 AQMP may also require construction of roadway infrastructure along existing 
roadways and transportation corridors. Existing noise levels from the roadways and 
transportation corridors that could be impacted by these control measures (e.g., MOB-01, MOB-
02A, and MOB-02B) are expected to be high as they are currently heavily traveled (e.g., 
Terminal Island Freeway and Alameda Corridor). The construction of roadway infrastructure 
would result in additional construction noise sources (e.g., heavy construction equipment) near 
these transportation corridors. It is not uncommon for residences and other sensitive receptors to 
be located within several hundred feet of the existing roadways so noise levels associated with 
construction activities could be in the range of 65-75 dBA, which could result in noise increases 
of three dBA or greater and generate potentially significant noise impacts, although temporary. 
 
Vibration associated with ground-borne sources is generally not a common environmental 
problem; however, activities such as blasting, pile driving, and heavy earthmoving are potential 
sources of vibration during construction. As described for construction noise impacts, residences 
and other sensitive receptors could be located within several hundred feet of the existing 
roadways, and construction activities could result in noticeable vibration impacts. Project 
construction would involve equipment and activities that may have the potential to generate 
groundborne vibration. In general, demolition of structures during construction generates the 
highest levels of vibration. The Federal Transit Administration (FTA) has published standard 
velocity levels (Lv) and peak particle velocities (PPV) for construction equipment operations 
(FTA, 2018). The approximate velocity level and peak particle velocities for large construction 
equipment are listed in Table 4.6-5. Ground-borne vibration is quantified in terms of decibels 
since that scale compresses the range of numbers required to describe the oscillations. The FTA 
uses vibration decibels (abbreviated as VdB) to measure and assess vibration amplitude. In the 
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United States, vibration is referenced to one micro-inch/sec (25.4 micro-mm/sec) and presented 
in units of VdB. 
 

TABLE 4.6-5 
Representative Construction Equipment Vibration Impacts 

Equipment 
Peak Particle Velocity 

(PPV) at 25 ft 
(inches/sec)(1) 

Velocity Level 
(Lv) at 25 ft 

(VdB) (1) 

PPV  
at 200 ft 

(inches/sec)(2) 

Lv at 200 ft  
(VdB) (3) 

Impact Pile Driver (typical) 0.644 104 0.0285 77 
Vibratory Roller 0.210 94 0.0093 67 
Large Bulldozers 0.089 87 0.0039 60 
Loaded Trucks 0.076 86 0.0034 59 
Jackhammer 0.035 79 0.0015 52 
Small Bulldozer 0.003 58 0.0001 31 

(1) Source: FTA, 2018. Data reflects typical vibration levels 
(2) Source: FTA, 2018. Eq. 7-2. 
(3) Source: FTA, 2018. Eq. 7-3. 

 
Using the FTA quantitative construction vibration analysis methodology (FTA, 2018), the PPV 
would range from 0.0001 to 0.0285 inches per second, which is below the construction vibration 
damage criteria for even an extremely susceptible building (0.12 inches per second). The Lv 
would range from 31 to 77 VdB within 200 feet from construction activities, which is also below 
the construction vibration damage criteria for even an extremely susceptible building (90 VdB). 
The predicted vibration during construction activities can be compared to the significance 
threshold of 72 VdB. Vibration from construction activities could exceed the 72 VdB threshold 
for structures and sensitive receptors within 200 feet of construction activities if certain types of 
construction equipment are used. The specific location of construction activities needed to 
implement the 2022 AQMP control measures cannot be predicted at this time. However, 
construction activities within 200 feet of susceptible buildings could exceed the significance 
threshold and is considered potentially significant.  
 
Conclusion – Noise Associated with Construction Activities: Implementing the 2022 AQMP 
is expected to require construction activities that include: 1) installation of new equipment or 
devices; 2) removal of older equipment or devices; 3) modification or retrofit of existing 
equipment and facilities; and 4) modification of existing roadways to install new equipment and 
roadway infrastructure. The potential noise impact of construction activities would vary 
depending on the existing noise levels in the environment and the location of sensitive receptors 
(e.g., residences, hotels, hospitals, etc.) with respect to construction activities. Because no 
specific projects are currently proposed, the noise impacts are speculative. Potential 
modifications would occur at facilities typically located in appropriately zoned industrial or 
commercial areas, so construction noise impacts at stationary sources on sensitive receptors are 
expected to be less than significant. In addition, some of the control measures could result in 
minor construction activities that could create some minimal noise associated with replacing 
appliances such as water heaters, space heaters, cooking equipment, and pool heaters located in 
residential settings. Sources of noise for appliance replacement activities would be relatively 
brief and comprised of trucks delivering new appliances and hauling away old appliances, 
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electronic hand trucks to maneuver the appliances to/from the truck to the residential location, 
and hand-tools to disconnect the old appliance and connect new appliance to the necessary 
electronic and plumbing components, as applicable. For these reasons, construction noise 
impacts at residences are also expected to be less than significant. 
 
The construction of roadway infrastructure would result in additional construction noise sources 
near transportation corridors, and it is not uncommon for residences and other sensitive receptors 
to be located within several hundred feet of the existing roadways, so noise levels associated 
with construction activities could increase three dBA or greater and generate potentially 
significant noise impacts, although temporary. Vibration from construction activities could 
exceed the 72 VdB threshold for structures and sensitive receptors within 200 feet of 
construction activities if certain types of construction equipment are used and so is considered 
potentially significant. Therefore, the noise and vibration impacts during construction 
activities are considered significant.  
 
Project-Specific Mitigation: The overall impact of the proposed project on local noise levels 
during construction, although temporary in nature, is considered significant; however, project-
specific information (e.g., project location, distance of roadway to be altered, etc.) would be 
necessary in order to develop appropriate mitigation measures. 
 
Mitigation measures for construction activities would need to be identified on a project-by-
project basis and would be the responsibility of the lead agencies based on their underlying legal 
authority to mitigate project impacts. When potentially significant impacts are identified, CEQA 
Guidelines Section 15091 requires feasible mitigation measures capable of avoiding or reducing 
the significant effects to be identified. In particular to the potential for significant noise impacts, 
the Lead Agency should develop mitigation measures to ensure consistency with the Federal 
Noise Control Act, California Government Code Section 65302, the Governor’s Office of 
Planning and Research Noise Element Guidelines, local noise ordinances and general plan noise 
elements for the counties or cities where projects are undertaken, Federal Highway 
Administration and Caltrans guidance documents, and other health and safety standards set forth 
by federal, state, and local authorities that regulate noise levels, as applicable and feasible. The 
following noise mitigation measures have been identified and take into consideration these 
aforementioned noise-specific requirements which are implemented by the applicable, local 
agency(ies):  
 

NS-1 Install temporary noise barriers to protect sensitive receptors from excessive noise 
levels during construction.  

 
NS-2 Schedule construction activities consistent within the allowable hours pursuant to 

the applicable general plan noise element or noise ordinance. For construction 
activities located near sensitive receptors, ensure noise-generating construction 
activities (including truck deliveries, pile driving, and blasting) are limited to the 
least noise-sensitive times of day (e.g., weekdays during the daytime hours). 
Where construction activities are authorized to occur outside of the limits 
established by the noise element of the general plan or noise ordinance, notify 
affected sensitive receptors and all parties who will experience noise levels in 
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excess of the allowable limits for the specified land use, of the anticipated level of 
exceedance and duration of exceedance; and provide a list of protective measures 
that can be undertaken by the individual, including temporary relocation or use of 
hearing protective devices. 

 
NS-3 Prohibit idling of construction equipment for extended periods of time in the 

vicinity of sensitive receptors.  
 
NS-4 Post procedures and phone numbers at the construction site for notifying the Lead 

Agency staff, local Police Department, and construction contractor (during 
regular construction hours and off-hours), along with permitted construction days 
and hours, complaint procedures, and who to notify in the event of a problem. 

 
NS-5 Notify neighbors and occupants within 300 feet of the project construction area at 

least 30 days in advance of anticipated times when noise levels are expected to 
exceed limits established in the noise element of the general plan or noise 
ordinance.  

 
NS-6 Hold a preconstruction meeting with job inspectors and the general 

contractor/onsite project manager to confirm that noise measures and practices 
(including construction hours, neighborhood notification, posted signs, etc.) are 
completed. 

 
NS-7 Designate an on-site construction complaint and enforcement manager for the 

project.  
 
NS-8 Ensure that construction equipment is properly maintained per manufacturers’ 

specifications and fitted with the best available noise suppression devices (e.g., 
improved mufflers, equipment redesign, use of intake silencers, ducts, engine 
enclosures, and acoustically attenuating shields or shrouds silencers, wraps). All 
intake and exhaust ports on power equipment shall be muffled or shielded.  

 
NS-9 Use hydraulically or electrically powered tools (e.g., jack hammers, pavement 

breakers, and rock drills) for project construction to avoid noise associated with 
compressed air exhaust from pneumatically powered tools. However, where use 
of pneumatic tools is unavoidable, an exhaust muffler on the compressed air 
exhaust should be used; this muffler can lower noise levels from the exhaust by 
up to about 10 dBA. External jackets on the tools themselves should be used, if 
such jackets are commercially available, and this could achieve a further 
reduction of 5 dBA. Quieter procedures should be used, such as drills rather than 
impact equipment, whenever such procedures are available and consistent with 
construction procedures. 

 
NS-10 Locate fixed/stationary equipment (such as generators, compressors, rock 

crushers, and cement mixers) as far as possible from noise-sensitive receptors. 
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NS-11 Consider using flashing lights instead of audible back-up alarms on mobile 
equipment. 

 
NS-12 For construction activities that require pile driving or other techniques that result 

in excessive noise or vibration, such as blasting, develop site-specific 
noise/vibration attenuation measures under the supervision of a qualified 
acoustical consultant. 

 
NS-13 For construction activities at locations that require pile driving due to geological 

conditions, utilize quiet pile driving techniques such as predrilling the piles to the 
maximum feasible depth, where feasible. Predrilling pile holes will reduce the 
number of blows required to completely seat the pile and will concentrate the pile 
driving activity closer to the ground where pile driving noise can be shielded 
more effectively by a noise barrier/curtain. 

 
NS-14 Monitor the effectiveness of noise reduction measures by taking noise 

measurements and installing adaptive mitigation measures to achieve the 
standards for ambient noise levels established by the noise element of the general 
plan or noise ordinance.  

 
Remaining Noise Impacts Associated with Construction Activities: While mitigation 
measures NS-1 to NS-14 would minimize some of the noise and vibration impacts from 
construction, the South Coast AQMD cannot predict how a local public agency might choose to 
mitigate a significant construction noise and vibration impacts for construction activities within 
their jurisdiction. Therefore, noise and vibration impacts from construction of implementing 
the 2016 AQMP are expected to remain significant after mitigation measures are applied. 
 
4.6.3.2  Noise Associated with Operational Activities  
 
As discussed in the NOP/IS (see Appendix A), the majority of the proposed control measures in 
the 2022 AQMP may require existing commercial or industrial owners/operators of affected 
facilities to install air pollution control equipment or modify their existing operations to reduce 
stationary source emissions. Potential modifications would likely occur at facilities typically 
located in appropriately zoned industrial or commercial areas and once the modifications are 
completed, the operation of the new or modified equipment and/or air pollution control 
equipment on stationary sources could generate similar noise and vibration impacts relative to 
baseline conditions, since the physical modifications would occur within industrial and 
commercial facilities. The 2022 AQMP may also require residential units to replace or install 
equipment that is zero emission or low NOx. This equipment is not expected to generate more or 
different noise than their more polluting counterparts. Further, since noise requirements and 
noise ordinances would continue to apply to stationary sources, noise impacts on sensitive 
receptors are expected to be less than significant.  
 
If roadway infrastructure is installed as a result of implementing Control Measures MOB-01, 
MOB-02A, and MOB-02B., the operation of the roadway infrastructure would be along existing 
transportation corridors and railways, which are their own sources of existing noise. 
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Additionally, control measures that result in the electrification or accelerated retirement of 
equipment (MOB-04, MOB-05, MOB-06, MOB-07, MOB-09, and MOB-10) are not expected to 
be noisier than the original equipment being replaced because electric motors are typically 
quieter than diesel-fueled engines due to having fewer moving parts. Further, wayside power 
would likely be installed on major transportation corridors where noise levels are already high 
and often are the major noise sources in many areas, especially industrial areas and near the 
ports. Wayside power would be used to displace existing truck or rail traffic and would not be 
expected to generate additional traffic, so that noise impacts on sensitive receptors are expected 
to be less than significant.  
 
Conclusion – Noise Associated with Operational Activities: As noted in Section 4.6.3, nearly 
all noise impacts associated with the proposed control measures in the 2022 AQMP are 
associated with construction activities except for Control Measure MCS-02 – Wildfire 
Prevention, which instead uses construction equipment operationally. This equipment could 
result in periodic operational noise impacts from chipping and grinding vegetation during 
wildfire fuel reduction and removal efforts. Control Measure MCS-02 is designed as a 
preventative measure to thin out forestland by chipping and grinding greenwaste and wood waste 
to reduce the amount of fuel available for wildfires. Once the chipping and grinding work is 
completed for the season, no new sources of permanent operational noise are expected. Thinning 
and chipping activities typically require the use of chainsaws, dozers, and chippers/grinders. The 
noise levels for this type of equipment ranging from 85 to 110 dBA 
(forestryequipmentguide.com, 2019). The thinning and chipping activities should not require 
blasting, pile driving, and heavy earthmoving, therefore should not generate significant 
vibrations. Further, the areas that are most likely to require additional thinning and chipping are 
in San Bernardino Urban Wildland Interface where there are few sensitive receptors. For areas in 
forestlands where sensitive receptors are present, the areas surrounding existing structures are 
already required to be periodically cleared of woodwaste and greenwaste in order to maintain a 
defensible space around any structures. Therefore, Control Measure MCS-02 is not expected to 
result in significant operational noise impacts. Based upon these considerations, significant 
adverse noise impacts relating to noise associated with operational activities are not 
expected from implementing the proposed project. 
 
Project-Specific Mitigation: Since no significant noise impacts relating to operational activities 
were identified, no mitigation measures are necessary or required. 
 
Remaining Noise Impacts Associated with Operational Activities: Since no mitigation 
measures are required, noise impacts relating to operational activities remain less than 
significant. 
 
4.6.4 SUMMARY OF NOISE IMPACTS 
 

• The 2022 AQMP could result in noise and vibration impacts from construction activities 
that involve modifications at existing equipment and facilities., and modifications to 
existing roadways and roadway infrastructure; and operational activities from the use of 
newly installed equipment, and chipping and grinding vegetation wildfire fuel reduction 
and removal efforts from Control Measure MCS-02. 
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• Construction noise impacts from modifications at existing facilities and residences are 

expected to be less than significant so that no mitigation measures are required. 
 

• Construction noise and vibration impacts from modifications to existing roadways and 
roadway infrastructure is expected to be significant, so mitigation measures are proposed. 
Because project-specific information is required to determine existing noise level, which 
mitigation measures can be applied, and whether noise level can be reduced to less than 
significant; for conservatism, construction noise and vibration impacts are expected to 
remain significant after mitigation measures are applied. 
 

• Operational noise impacts are expected to be less than significant so that no mitigation 
measures are required. 

 
4.6.5 CUMULATIVE NOISE IMPACTS AND MITIGATION MEASURES 
 
As discussed in Chapter 2, Project Description, in order to attain the 8-hour ozone standard, the 
majority of NOx emission reductions must come from mobile sources, including ships, aircraft, 
and locomotive engines, and these mobile sources are primarily regulated under federal and 
international jurisdiction, with limited authority for CARB and the South Coast AQMD. 
Attainment is not achievable without substantial emission reductions from these categories of 
mobile sources. Therefore, CARB has prepared the Proposed 2022 State Strategy for the State 
Implementation Plan (Proposed 2022 State SIP Strategy) which describes the State’s strategy and 
commitments to reduce emissions from State-regulated sources needed to support attainment of 
the 70 ppb 8-hour ozone standard. The Proposed 2022 State SIP measures are described in 
Chapter 2, Section 2.7.3.1.  
 
SCAG, as the Metropolitan Planning Organization (MPO) for the Southern California region, is 
mandated to comply with federal and state transportation and air quality regulations. In 
consultation with federal, state, and local transportation and air quality planning agencies, and 
other stakeholders, SCAG developed the Final 2020–2045 2020 RTP/SCS, also known as 
Connect SoCal, and the 2021 Federal Transportation Improvement Program (FTIP), with 
transportation control measures (TCMs) to address the 2015 8-hour ozone standards in the Basin 
and these are included in three sections of Appendix IV-C of the 2022 AQMP.  
 
In addition to the CARB and SCAG programs, Table 4.3-5 summarizes the major clean 
transportation and GHG reduction policies that are being implemented at the state levels. The 
CARB SIP, SCAG’s Connect SoCal, the policies in Table 4.3-5, and the 2022 AQMP all have 
policies that are aimed at air quality improvement, as well as GHG reductions. 
 
4.6.5.1  CARB’s Proposed 2022 State Strategy 
 
Implementation of CARB’s 2022 State SIP Strategy could require construction and operational 
activities associated with new or modified facilities, or infrastructure and increased mining 
activities. Noise and vibration associated with construction and operation of these facilities and 
mining operations are generally site-specific and are potentially significant. Operational-related 
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activities associated with mining activities or manufacturing plants could produce new or 
ongoing sources of noise that could exceed applicable noise standards and result in a substantial 
increase in ambient noise levels. Therefore, implementation of the State SIP Strategy could result 
in a significant noise and vibration impacts. 
 
Further, CARB cannot assure that implementing mitigation measures would reduce the noise and 
vibration impacts in the 2022 State SIP Strategy to a less-than-significant level because the 
authority to determine project-level impacts and require project-level mitigation is dependent on 
the land use and/or permitting agencies for individual projects. The mitigation measure in the 
2022 State SIP Strategy, MM 13-1, is similar to South Coast AQMD’s proposed mitigation 
measures NS-1 through NS-14, including limiting the scheduled time of construction activities, 
properly maintaining equipment, providing noise shielding, and utilizing low noise equipment 
when available.  
 
The 2022 State SIP Strategy concluded significant and unavoidable noise impacts. When 
combining the impacts from the 2022 State SIP Strategy, which includes significant noise and 
vibration impacts from across the state, CARB’s 2022 State SIP Strategy impacts on noise would 
be cumulatively considerable. Therefore, the 2022 State SIP Strategy could contribute to a 
significant cumulative noise and vibration impacts. 
 
4.6.5.2  SCAG Connect SoCal Plan 
 
SCAG determined that the Connect SoCal Plan (SCAG, 2020) would result in significant 
impacts related to increases in noise. The extension of transportation and related infrastructure 
would result in new noise sources as well as increased noise from some existing sources. The 
Connect SoCal Plan developed mitigation measures similar to those identified in NS-1 through 
NS-14. SCAG determined that the implementation of mitigation measures would reduce noise 
and vibration impacts, however noise impacts would remain significant. Further, construction 
noise and vibration impacts are generally site-specific, but to the Connect SoCal Plan, might 
result in potentially significant construction noise. As the population in the region continues to 
increase, the Connect SoCal Plan could also contribute to a cumulatively considerable temporary 
or permanent increase in noise and vibration outside the region as a result of increased travel. 
This activity would include railroads, as well as freeway, arterial, and transit noise. As a result, 
SCAG’S Connect SoCal Plan could contribute to a significant cumulative noise impact. 
 
4.6.5.3  Summary of Cumulative Noise Impacts 
 
Implementing control measures from the 2022 AQMP could result in significant adverse noise 
and vibration impacts due to associated construction activity. Implementation of the 2022 AQMP 
control measures, the TCMs in the Connect SoCal Plan, and the 2022 State SIP Strategy, when 
combined with other past, present, and reasonably foreseeable activities, would result in a 
potentially significant increase in noise and vibration associated with construction and would 
contribute to cumulatively considerable impacts to noise and vibration. 
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4.6.5.4  Cumulative Mitigation Measures 
 
No additional mitigation measures to reduce the significant cumulative impacts to construction 
noise and vibration have been identified. 
 
4.6.5.5  Remaining Cumulative Noise Impacts After Mitigation 
 
Cumulative impacts due to past, present, and reasonably foreseeable future projects would 
remain significant and unavoidable for construction noise and vibration.  
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4.7 SOLID AND HAZARDOUS WASTE 

This subchapter examines potential solid and hazardous waste impacts from implementing the 
proposed control measures in the 2022 AQMP. The NOP/IS for the 2022 AQMP (see Appendix 
A of this Program EIR) evaluated all of the proposed control measures and determined that a 
majority would involve the following activities which collectively could cause potentially 
significant solid and hazardous waste impacts: 1) increase in construction waste; 2) increase in 
waste associated with the disposal of old equipment; 3) increase in waste from catalysts; 4) 
increase in waste from filters; 5) increase in greenwaste associated with chipping activities; and 
6) increase in waste due to vehicle/equipment scrapping and disposal of car batteries. Project-
specific and cumulative solid and hazardous waste impacts associated with the various types of 
control measures in the 2022 AQMP are evaluated in this subchapter of the Program EIR. No 
comments were received on the analysis presented in the NOP/IS that identified other solid and 
hazardous waste impact areas that would require additional analysis in this Program EIR. 
 
4.7.1 2022 AQMP CONTROL MEASURES WITH POTENTIAL SOLID AND 

HAZARDOUS WASTE IMPACTS 
 
The 2022 AQMP is designed to reduce emissions from existing emission sources and promote 
the use of the cleanest technology available. The proposed control measures focus on 
maximizing the implementation of existing zero emission and low NOx technologies, 
recognizing that new zero emission and ultra-low NOx technologies may still need to be 
invented or made commercially available to achieve the necessary reductions required to attain 
the 70 ppb ozone standard. The 2022 AQMP would accelerate the replacement of high-emitting 
mobile sources with low NOx and zero emission mobile sources; encourage the use of lower-
emitting alternative fuels; affect stationary sources at existing commercial/industrial facilities 
and residential developments; develop incentives to remove/replace higher emitting equipment; 
establish greater control of industrial stationary sources; control indirect sources of emissions; 
improve energy efficiency; improve emission leak detection and maintenance procedures; and 
establish educational and outreach programs. 
 
Table 4.7-1 contains a summary of the 2022 AQMP control measures which could generate solid 
and hazardous waste impacts. 
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TABLE 4.7-1 
Proposed Control Measures in Revised Draft 2022 AQMP with  

Potential Solid and Hazardous Waste Impacts 

Control 
Measure 
Number  

Control Measure 
Title Control Methodology Potential Solid and 

Hazardous Waste Impact 

R-CMB-01 

Emission Reduction 
from Replacement with 
Zero Emission or Low 
NOx Appliances – 
Residential Water 
Heating  

Installation of zero emission 
water heaters and low NOx 
technologies (when zero 
emission is infeasible) in new 
and existing residences. 

Generation of waste from 
construction activities and 
disposal of old equipment.  

R-CMB-02 

Emission Reduction 
from Replacement with 
Zero Emission or Low 
NOx Appliances – 
Residential Space 
Heating 

Installation of zero emission 
space heaters and low NOx 
technologies (when zero 
emission is infeasible) in new 
and existing residences.  

Generation of waste from 
construction activities and 
disposal of old equipment.  

R-CMB-03 
Emission Reductions 
from Residential 
Cooking Devices 

Installation of electric cooking 
devices, induction cooktops, 
or low-NOx burners in new 
and existing residences.  

Generation of waste from 
construction activities and 
disposal of old equipment.  

R-CMB-04 

Emission Reductions 
from Replacement with 
Zero Emission or Low 
NOx Appliances – 
Residential Other 
Combustion Sources 

Installation of zero emission 
or low NOx technologies in 
new and existing residences to 
replace equipment such as 
pool heaters, dryers, grills, etc.  

Generation of waste from 
construction activities and 
disposal of old equipment.  

C-CMB-01 

Emission Reductions 
from Replacement with 
Zero Emission or Low 
NOx Appliances – 
Commercial Water 
Heating 

Installation of zero emission 
water heaters and low NOx 
technologies (when zero 
emission is infeasible) in 
commercial buildings. 

Generation of waste from 
construction activities and 
disposal of old equipment.  

C-CMB-02 

Emission Reductions 
from Replacement with 
Zero Emission or Low 
NOx Appliances – 
Commercial Space 
Heating 

Installation of zero emission 
space heaters and low NOx 
technologies (when zero 
emission is infeasible) in 
commercial buildings may 
cause impacts. 

Generation of waste from 
construction activities and 
disposal of old equipment.  

C-CMB-03 
Emission Reductions 
from Commercial 
Cooking Devices 

Replacing gas burners with 
zero emission and low NOx 
technologies (e.g., electric 
cooking devices, induction 
cooktops, or low-NOx gas 
burner technologies). 

Generation of waste from 
construction activities and 
disposal of old equipment.  

C-CMB-04 
Emission Reductions 
from Small Internal 
Combustion Engines 

Incentivizing consumers to 
purchase zero emission ICEs. 

Generation of waste from 
construction activities and 
disposal of old equipment.  
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TABLE 4.7-1 (continued) 
Proposed Control Measures in Revised Draft 2022 AQMP with  

Potential Solid and Hazardous Waste Impacts 

Control 
Measure 
Number  

Control Measure 
Title Control Methodology Potential Solid and 

Hazardous Waste Impact 

C-CMB-05 

NOx Reductions from 
Small Miscellaneous 
Commercial 
Combustion Equipment 
(Non-Permitted) 

Incentivizing feasible zero 
emission and low NOx 
technologies for small 
combustion equipment. 

Generation of waste from 
construction activities and 
disposal of old equipment.  

L-CMB-01 NOx Reductions for 
RECLAIM Facilities 

Installation of NOx pollution 
control equipment including 
SCRs and low NOx burners.  

Generation of waste from 
construction activities, 
installation and operation of 
new catalyst technologies, and 
disposal of any replaced 
machinery.  

L-CMB-02 
Reductions from Boilers 
and Process Heaters 
(Permitted) 

Installation of zero emission 
and low NOx technologies for 
boilers and heaters.  

Generation of waste from 
construction activities, 
installation and operation of 
new catalyst technologies, and 
disposal of any replaced 
machinery.  

L-CMB-03 

NOx Reductions from 
Permitted Non-
Emergency Internal 
Combustion Engines 
(ICEs) 

Installation of zero emission 
and low NOx technologies for 
non-emergency ICEs. 

Generation of waste from 
construction activities, 
installation and operation of 
new catalyst technologies, and 
disposal of any replaced 
machinery.  

L-CMB-04 
Emission Reductions 
from Emergency 
Standby Engines 
(Permitted) 

Installation of zero emission 
and low NOx technology 
alternatives to emergency 
ICEs. 

Generation of waste from 
construction activities and 
disposal of old equipment.  

L-CMB-05 
NOx Emission 
Reductions from Large 
Turbines 

Installation of zero emission 
and low NOx emissions 
technologies for electric 
generating units such as fuel 
cells. 

Generation of waste from 
construction activities and 
disposal of old equipment.  
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TABLE 4.7-1 (continued) 
Proposed Control Measures in Revised Draft 2022 AQMP with  

Potential Solid and Hazardous Waste Impacts 

Control 
Measure 
Number  

Control Measure 
Title Control Methodology Potential Solid and 

Hazardous Waste Impact 

L-CMB-06 
NOx Emission 
Reductions from 
Electricity Generating 
Facilities 

Replacement of boilers with 
lower-emitting turbines, 
installation of zero emission 
and low NOx emissions 
technologies, and the 
application of stricter emission 
requirements for diesel 
internal combustion engines 
may result in the installation 
and operation of additional 
NOx pollution control 
equipment, including SCRs. 

Generation of waste from 
construction activities, 
installation and operation of 
new catalyst technologies, and 
disposal of any replaced 
machinery.  

L-CMB-07 
Emission Reductions 
from Petroleum 
Refineries 

Installation of NOx pollution 
control equipment including 
Advanced SCRs and ultra-low 
NOx burners, and 
electrification of certain 
refinery boilers or process 
heaters or steam-driven 
equipment such as pumps or 
blowers. 

Generation of waste from 
construction activities, 
installation and operation of 
new catalyst technologies, and 
disposal of any replaced 
machinery.  

L-CMB-08 

NOx Emission 
Reductions from 
Combustion Equipment 
at Landfills and Publicly 
Owned Treatment 
Works 

Installation of lean pre-mixed 
combustion turbines, NOx 
pollution control equipment 
including SCRs and low-NOx 
burners on biogas fueled 
combustion equipment and/or 
routing landfill produced 
biogas to existing natural gas 
pipelines. 

Generation of waste from 
construction activities, 
installation and operation of 
new catalyst technologies, and 
disposal of any replaced 
machinery.  

L-CMB-09 NOx Reductions from 
Incinerators 

Installation of low NOx and 
ultra-low NOx burners for 
incinerators and other 
associated equipment. 

Generation of waste from 
construction activities and 
disposal of old equipment.  

L-CMB-10 
NOx Reductions from 
Miscellaneous Permitted 
Equipment 

Replacement of existing 
equipment with zero emission 
technology and installation of 
NOx pollution control 
equipment including SCRs 
and low NOx/ultra-low NOx 
burners. 

Generation of waste from 
construction activities, 
installation and operation of 
new catalyst technologies, and 
disposal of any replaced 
machinery.  
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TABLE 4.7-1 (continued) 
Proposed Control Measures in Revised Draft 2022 AQMP with  

Potential Solid and Hazardous Waste Impacts 

Control 
Measure 
Number  

Control Measure 
Title Control Methodology Potential Solid and 

Hazardous Waste Impact 

ECC-03 

Additional 
Enhancements in 
Reducing Existing 
Residential Building 
Energy Use 

Incentivizing additional 
reductions in energy use 
associated with space heating, 
water heating, and other large 
residential energy sources 
through facilitating 
weatherization, replacing older 
appliances with highly 
efficient technologies and 
encouraging renewable energy 
adoption such as solar thermal 
heating and photovoltaic 
panels. 

Generation of waste from 
construction activities and 
disposal of old equipment.  

FLX-02 Stationary Source VOC 
Incentives 

Installation of newer, lower-
emitting equipment to replace 
older, higher-emitting 
equipment for area and 
stationary sources as a result 
of incentives. 

Generation of waste from 
construction activities and 
disposal of old equipment.  

MCS-01 Application of All 
Feasible Measures 

Retrofitting existing 
equipment and installation of 
newer, lower-emitting 
equipment to replace older, 
higher-emitting equipment for 
sources as a result of new 
emission limits introduced 
through federal, state, or local 
regulations. 

Generation of waste from 
construction activities, 
installation and operation of 
new catalyst technologies, and 
disposal of any replaced 
machinery.  

MCS-02 Wildfire Prevention 

Mechanical thinning and 
chipping and grinding 
activities during fuel reduction 
and removal efforts.  

Generation of additional mulch 
from chipping and grinding 
wood and greenwaste due to 
wildfire prevention.  
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TABLE 4.7-1 (continued) 
Proposed Control Measures in Revised Draft 2022 AQMP with  

Potential Solid and Hazardous Waste Impacts 

Control 
Measure 
Number  

Control Measure 
Title Control Methodology Potential Solid and 

Hazardous Waste Impact 

EGM-01 
Emission Reductions 
from New Development 
and Redevelopment 

Replacing or upgrading off-
road construction equipment 
as part of 
development/redevelopment 
efforts may result in the use of 
zero emission technologies in 
construction, the installation 
of charging and alternative 
fueling infrastructure, the use 
of alternative fuels; and the 
use construction equipment 
with low-emitting engines 
fitted with diesel particulate 
filters (DPFs).  

Generation of solid waste from 
disposal of old equipment and 
DPFs. 

EGM-03 
Emission Reductions 
from Clean Construction 
Policy  

Incentivizing the use of zero 
emission and low NOx 
equipment by adopting a 
voluntary measure for 
municipalities and public 
agencies to reduce emissions 
generated by construction 
activities may include use of 
zero emission and low NOx 
construction equipment, dust 
control, alternative fuels, 
DPFs, low-emitting engines, 
and low VOC materials.  

Generation of solid waste from 
disposal of old equipment and 
DPFs. 

MOB-01 
Emission Reductions at 
Commercial Marine 
Ports 

Infrastructure development 
required to achieve emission 
reductions at commercial 
marine ports from on-road 
heavy-duty vehicles, ocean-
going vessels, cargo handling 
equipment, locomotives, and 
harbor craft.  

Generation of waste from 
construction activities and 
disposal of old equipment and 
DPFs.  
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TABLE 4.7-1 (continued) 
Proposed Control Measures in Revised Draft 2022 AQMP with  

Potential Solid and Hazardous Waste Impacts 

Control 
Measure 
Number  

Control Measure 
Title Control Methodology Potential Solid and 

Hazardous Waste Impact 

MOB-02A 
Emission Reductions at 
New Rail Yards and 
Intermodal Facilities 

Infrastructure development 
required to achieve emission 
reductions at new rail yards 
and intermodal facilities from 
on-road heavy-duty vehicles, 
off-road equipment, and 
locomotives; and deploying 
the cleanest locomotives, 
switchers, on-road heavy-duty 
trucks, cargo-handling 
equipment, transportation 
refrigeration units available. 

Generation of waste from 
construction activities and 
disposal of old equipment and 
DPFs.  

MOB-02B 
Emission Reductions at 
Existing Rail Yards and 
Intermodal Facilities 

Infrastructure development 
required to achieve emission 
reductions at existing rail 
yards and intermodal facilities 
from on-road heavy-duty 
vehicles, off-road equipment, 
and locomotives; and 
deploying the cleanest 
locomotives, switchers, on-
road heavy-duty trucks, cargo-
handling equipment, 
transportation refrigeration 
units available. 

Generation of waste from 
construction activities and 
disposal of old equipment and 
DPFs.  

MOB-04 Emission Reductions at 
Commercial Airports 

Deploying additional cleaner 
technologies, such as 
increasing efficiencies, 
implementing air quality 
improvement options or by 
deploying zero emission and 
low NOx technologies, 
alternative fuels, DPFs, and 
low-emitting engines for 
additional equipment beyond 
the commitments made in the 
existing Memoranda of 
Understanding with the 
commercial airports. 

Generation of waste from 
construction activities and 
disposal of old equipment and 
DPFs.  
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TABLE 4.7-1 (continued) 
Proposed Control Measures in Revised Draft 2022 AQMP with  

Potential Solid and Hazardous Waste Impacts 

Control 
Measure 
Number  

Control Measure 
Title Control Methodology Potential Solid and 

Hazardous Waste Impact 

MOB-05 
Accelerated Retirement 
of Older Light-Duty and 
Medium-duty Vehicles 

Accelerating the retirement of 
up to 2,000 light- and 
medium-duty vehicles per year 
through the Replace Your 
Ride Program and accelerating 
the penetration of zero and 
near–zero emission vehicles. 

Generation of waste disposal 
of batteries and vehicle 
scrapping. 

MOB-06 
Accelerated Retirement 
of Older On-Road 
Heavy-duty Vehicles  

Retiring older, heavy-duty 
vehicles and replacing them 
with low-NOx vehicles fueled 
with CNG or other alternative 
fuels (e.g., battery electric and 
hydrogen fuel cells). 

Generation of waste disposal 
of batteries and vehicle 
scrapping. 

MOB-07 
On-Road Mobile Source 
Emission Reduction 
Credit Generating 
Program 

Incentivizing the early 
deployment of zero emission 
and low NOx emission heavy-
duty trucks through the 
generation of mobile source 
emission credits.  

Generation of waste disposal 
of batteries and vehicle 
scrapping. 

MOB-08 
Small Off-Road Engine 
Equipment Exchange 
Program 

Promoting the accelerated 
turn-over of in-use small off-
road engines and other 
engines, such as gasoline- and 
diesel-powered commercial 
lawn and garden equipment 
through expanded voluntary 
exchange programs will 
contribute to the retirement of 
older off-road engines. 

Generation of waste disposal 
of batteries and vehicle 
scrapping. 

MOB-09 
Further Emission 
Reductions from 
Passenger Locomotives 

Promoting earlier and cleaner 
replacement or upgrade of 
existing passenger 
locomotives capable of 
achieving Tier 4 emission 
standards and supporting the 
development of zero emission 
or low NOx technologies (e.g., 
battery electric and hydrogen 
fuel cells).  

Generation of waste disposal 
of batteries and vehicle 
scrapping. 
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TABLE 4.7-1 (concluded) 
Proposed Control Measures in Revised Draft 2022 AQMP with  

Potential Solid and Hazardous Waste Impacts 

Control 
Measure 
Number  

Control Measure 
Title Control Methodology Potential Solid and 

Hazardous Waste Impact 

MOB-10 
Off-Road Mobile 
Source Emission 
Reduction Credit 
Generation Program 

Accelerating the deployment 
of zero (e.g., battery-electric 
or fuel cell powered 
equipment) and low NOx 
emission off-road mobile 
equipment (e.g., 90 percent 
cleaner than Tier 5) that do not 
receive public funding. 

Generation of waste disposal 
of batteries and vehicle 
scrapping. 

 
No comments were received on the analysis presented in the NOP/IS that identified other 
potential solid and hazardous waste impact areas that would require additional analysis in this 
Program EIR. 
 
4.7.2 SIGNIFICANCE CRITERIA  
 
Implementation of the 2022 AQMP would be considered to have significant solid and hazardous 
waste impacts if the generation and disposal of hazardous and non-hazardous waste exceeds the 
capacity of designated landfills.  
 
4.7.3 POTENTIAL SOLID AND HAZARDOUS WASTE IMPACTS AND 

MITIGATION MEASURES 
 
Project-specific solid and hazardous waste impacts associated with construction and operational 
activities have been evaluated in this section.  
 
4.7.3.1 Solid and Hazardous Waste Associated with Construction Activities  
 
Implementation of the 2022 AQMP control measures is expected to result in construction 
activities that may include: 1) installation of air pollution control equipment (e.g., low NOx 
burners, SCR systems, electrification of sources); 2) replacement of existing equipment; 3) 
installation of roadway infrastructure (wayside power and catenary lines or other similar 
technologies); 4) installation of battery charging infrastructure; and 5) installation of alternative 
fuel infrastructure. For purposes of evaluating potential solid and hazardous waste impacts, it has 
been assumed herein that no new industrial facilities or corridors will be constructed, but rather 
some existing facilities and corridors will be modified to include installation of new equipment 
and roadway infrastructure. 
 
Control measures that may result in solid and hazardous waste impacts are listed in Table 4.7-1. 
The control measures in the 2022 AQMP that may require construction activities include: R-
CMB-01, R-CMB-02, R-CMB-03, R-CMB-04, C-CMB-01, C-CMB-02, C-CMB-03, C-CMB-
04,C-CMB-05, L-CMB-01, L-CMB-02, L-CMB-03, L-CMB-04, L-CMB-05, L-CMB-06, L-
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CMB-07, L-CMB-08, L-CMB-09, L-CMB-10, ECC-03, FLX-02, MCS-01, MOB-01, MOB-
02A, MOB-02B, and MOB-04. The following subsections analyze the various types of 
construction activities that may occur and the type of solid and hazardous waste that may be 
generated. 
 
4.7.3.1.1 Solid and Hazardous Waste Impacts During Construction Due to Installation of 

Air Pollution Control Equipment 
 
The following control measures are expected to involve the installation of air pollution control 
equipment (e.g., low NOx/ultra-low NOx burners and SCR systems), the electrification of 
existing sources and the replacement of existing equipment: L-CMB-01, L-CMB-02, L-CMB-03, 
L-CMB-04, L-CMB-05, L-CMB-06, L-CMB-07, L-CMB-08, L-CMB-09, L-CMB-10, ECC-03, 
FLX-02, MCS-01, MOB-01, MOB-02A, MOB-02B, and MOB-04. In general, construction 
activities associated with installing air pollution control equipment and new industrial equipment 
(especially large equipment) could generate solid waste due to demolition and site preparation, 
grading, and excavating. Specifically, demolition activities could generate demolition waste 
while site preparation, grading, and excavating could uncover contaminated soils since the 
facilities affected by the proposed project that would require additional air pollution control 
equipment are located in existing industrial or commercial areas. Excavated soil, if found to be 
contaminated, would need to be characterized, treated, and disposed of offsite in accordance with 
applicable regulations. Where appropriate, the soil can be recycled for reuse if it is considered or 
classified as non-hazardous waste, or it can be disposed of at a landfill that accepts non-
hazardous waste. Otherwise, the material will need to be disposed of at a hazardous waste 
facility.  
 
To get a sense of the magnitude of the solid and hazardous wastes that may be generated from 
construction-related activities associated with the installation of air pollution control equipment 
(e.g., low NOx/ultra-low NOx burners and SCR systems), and the replacement of existing 
equipment, there are two previously certified CEQA documents for rule development projects 
which may provide helpful information. In particular, solid and hazardous waste impacts 
associated with the installation of air pollution control equipment and the replacement of existing 
equipment, were estimated in both the December 2015 Final PEA for NOx RECLAIM206 and the 
November 2021 Final SEA for Rule 1109.1207, the latter of which tiers off of and relies on the 
data from the December 2015 Final PEA for NOx RECLAIM. Both of these CEQA documents 
analyzed multiple, complex scenarios of equipment upgrades and replacements, which included 
installing new SCRs with associated ammonia storage tanks, upgrading existing SCRs, installing 
scrubbers, replacing existing burners with ultra-low NOx burners at 20 heavy industrial facilities. 

 
206 South Coast AQMD, 2015. South Coast AQMD, Final Program Environmental Assessment for Proposed Amended 

Regulation XX – Regional Clean Air Incentives Market (RECLAIM), SCH No. 2014121018/SCAQMD No. 12052014BAR, 
certified December 4, 2015. http://www.aqmd.gov/home/library/documents-support-material/lead-agency-scaqmd-
projects/scaqmd-projects---year-2015. 

207 South Coast AQMD, 2021. Final Subsequent Environmental Assessment (SEA) for Proposed Rule (PR) 1109.1 – Emissions 
of Oxides of Nitrogen from Petroleum Refineries and Related Operations, PR 429.1 – Startup and Shutdown Provisions at 
Petroleum Refineries and Related Operations, Proposed Amended Rule (PAR) 1304 – Exemptions, PAR 2005 – New Source 
Review for RECLAIM, and Proposed Rescinded Rule 1109 – Emissions of Oxides of Nitrogen from Boilers and Process 
Heaters in Petroleum Refineries, Certified November 5, 2021, Section 4.2.2.1, pp. 4.2-8 through 4.2-21, 
http://www.aqmd.gov/docs/default-source/ceqa/documents/aqmd-projects/2021/pr-1109-1-final-sea-(v10272021).pdf 

http://www.aqmd.gov/docs/default-source/ceqa/documents/aqmd-projects/2021/pr-1109-1-final-sea-(v10272021).pdf
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Since existing SCRs have existing ammonia tanks, and since ultra-low NOx burners are internal 
components of existing combustion equipment, demolition and site preparation activities were 
assumed to only be needed for the installation of new SCRs with associated ammonia storage 
tanks. 
 
The analyses in both CEQA documents concluded less than significant solid and hazardous 
waste impacts for construction activities which included demolition, site preparation, grading 
and excavating soils with a total amount of disturbed area of approximately 2.44 acres across all 
20 facilities. Construction-related waste was expected to be disposed of either at a Class II 
(industrial) or Class III (municipal) landfill, while demolished equipment could be dismantled 
and with the metals sold off as scrap. Any excavated soil would need to be characterized, treated, 
and disposed of offsite or reused in accordance with applicable regulations. The analysis 
acknowledged that there was no direct correlation to the quantity of construction debris that may 
be generated based on the plot size of the area to be disturbed during construction. The analysis 
concluded that the potential amount of construction debris generated would not be expected to 
exceed the designated capacity of the landfills that serve the area within South Coast AQMD’s 
jurisdiction, even though the actual amount of construction debris could not be calculated. 
Overall, the analysis in both CEQA documents concluded less than significant impacts relative to 
the amount of construction debris/waste expected to be generated during construction. 

In addition, both CEQA documents previously analyzed the solid and hazardous waste impacts 
associated with initially disposing of spent catalyst during construction associated with 
upgrading existing SCRs and periodically replacing spent catalyst as an operational impact (see 
Section 4.7.3.2.3 which concluded that the none of spent catalyst would be disposed of as solid 
waste either during construction or operation because all of affected facilities currently handling 
spent catalyst indicated that they would continue to haul it to a local cement manufacturing 
facility for recycling in lieu of disposal. SCR catalyst is made of precious metals which have 
monetary value so facilities have a financial incentive to recycle rather than dispose of spent 
catalyst. 
 
Because the nature of the physical modifications that may occur and the associated construction 
impacts of the proposed control measures are very similar and have a direct correlation to what 
was previously analyzed in the December 2015 Final PEA for NOx RECLAIM and the 
November 2021 Final SEA for Rule 1109.1, (e.g., installation of new and modification of 
existing SCRs and installation of low NOx/ultra-low NOx burners), similar solid and hazardous 
waste impacts generated during construction as part of implementing the proposed control 
measures are also expected. The key difference between the proposed control measures and the 
project analyzed in the December 2015 Final PEA for NOx RECLAIM and the November 2021 
Final SEA for Rule 1109.1 is that the proposed control measures are more conceptual and lack a 
degree of specificity regarding the number of facilities and equipment that may be affected and 
the timeframe by which the modifications would need to occur. Another key difference between 
the proposed control measures and the previously analyzed project is that a larger variety of 
heavy industrial equipment (e.g., non-refinery boilers and heaters, turbines, incinerators, 
emergency and non-emergency I.C. engines, and other associated equipment), may undergo 
physical modifications to reduce NOx emissions or may be completely replaced with lower 
NOx-emitting (e.g., lean pre-mixed combustion turbines, biogas-fueled combustion equipment) 
or zero emission technology such as fuel cells, electrified refinery boilers, process heaters, 
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pumps and blowers. The proposed control measures may also result in modifications of biogas-
fueled combustion equipment and/or routing landfill produced biogas to existing natural gas 
pipelines. 
 
Even with an expanded variety of potentially affected equipment, the type of solid and hazardous 
waste that may be generated from construction-related activities would consist primarily of 
materials from the demolition and construction associated with installing new or modified 
equipment to replace older equipment or installing new air pollution control equipment or 
modifying existing air pollution control equipment. As with the previous CEQA analyses, 
construction-related waste would be disposed of at a Class II (industrial) or Class III (municipal) 
landfill. However, it is important to note that AB 939 requires a minimum diversion rate of 65 
percent of construction and demolition waste, which means a substantial portion of these types of 
wastes would not be disposed of in landfills. [CalRecycle, 2020]. Although construction and 
demolition diversion rates limit the amount of waste entering landfills, it is difficult to quantify 
the construction and demolition waste that will be generated by the control measures. Relative to 
the project previously analyzed in the two CEQA documents, the proposed control measures 
involve a much larger scope of activities such that a larger volume of the same or similar solid 
and hazardous waste is expected to be generated overall.  
 
4.7.3.1.2 Solid Waste Impacts During Construction Due to Early Retirement of Equipment 
 
For all of the residential and commercial control measures identified has requiring some 
construction activities (e.g., R-CMB-01, R-CMB-02, R-CMB-03, R-CMB-04, C-CMB-01, C-
CMB-02, C-CMB-03, C-CMB-04, and C-CMB-05), the solid waste from construction activities 
and the disposal of old equipment are anticipated. Specifically, the nature of the construction 
activities needed as part of implementing these control measures will entail a combination of: 1) 
swapping out old appliances or equipment that rely on natural gas (e.g., water heaters, space 
heaters, cooking devices, clothes dryers, pool heaters, small I.C. engines and other small 
combustion devices) and replacing them with new, electrified or low NOx appliances or 
equipment at existing residential and commercial land uses; and 2) installing new, electrified or 
low NOx appliances as part of new residential and commercial developments.  
 
In general, the motivation for replacing existing appliances and equipment with new zero 
emission or low NOx technology which will be more energy efficient is due to the existing 
equipment having reached the end of its useful life and/or the cost of repairs exceeding the cost 
for a replacement. The motivation is stimulated further if financial incentives are offered, such as 
those offered by local utilities to install more energy efficient appliances, an existing appliance 
may be replaced sooner than the end of its useful life. For any appliance or equipment that is 
removed and replaced with new zero emission or low NOx technology, the removed appliance or 
equipment will either be dismantled with the metals sold as scrap, or if the removed appliance or 
equipment still works, it may be sold for re-use outside of the South Coast AQMD jurisdiction. 
Section 4.7.3.2.4 provides a detailed analysis of operational solid waste impacts associated with 
dismantling the removed appliances or equipment. 
 
For either circumstance, little to no construction waste would be expected because any new zero 
emission or low NOx appliance or equipment would be likely selected based on the size of its 
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ability to fit within the existing footprint of the unit being replaced. Some minimal waste would 
be expected from the shipping container (which is typically cardboard and recyclable), as well as 
plastic bags, straps and padding which are typical components in the packaging materials for 
each appliance or equipment. In the event that modifications need to be made to accommodate 
new zero emission or low NOx appliance or equipment such as installing new or upgrading 
electrical plugs, only minor construction would be needed and the amount of waste would likely 
be minimal. 
 
For the construction of new residential and commercial developments, the decision to install zero 
emission or low NOx appliance or equipment from the outset will be part of the construction 
design plans. While new construction of residential and commercial buildings will inevitably 
involve construction waste, the installation of the new zero emission or low NOx appliances or 
equipment will only involve the aforementioned minimal waste associated with the shipping 
container of each new zero emission or low NOx appliance or equipment. Based upon these 
considerations, the aforementioned the residential and commercial control measures are expected 
to generate minimal quantities of construction waste that would need to be sent to a landfill. 
 
Due to the uncertainty of the future capacity of the landfills within South Coast AQMD’s 
jurisdiction and the broad scope of equipment that could undergo modifications or 
replacement, the solid and hazardous waste impacts from construction are concluded to be 
potentially significant and mitigation measures are required. Since the project-specific 
mitigation for solid and hazardous waste impacts are the same for waste generated during 
construction and operation, the mitigation measures follow the discussion of operational 
impacts. 
 
4.7.3.2 Solid and Hazardous Waste Associated with Operational Activities  
 
4.7.3.2.1 Spent Batteries from Electric Vehicles 
 
Implementation of control measures such as MOB-05, MOB-06, MOB-07, MOB-08, MOB-09, 
and MOB-10 that encourage the early retirement of older vehicles and other mobile sources, and 
the replacement with newer equipment or newer vehicles (including electric or alternative fuel 
vehicles) could result in an increase in waste generated from spent batteries. The most common 
battery currently used in gasoline- and diesel-powered vehicles is the lead-acid battery found in 
conventional automobiles and trucks. These batteries are disposed of through the established lead 
recycling industry. However, zero emission vehicles operate with battery types that are different 
than the lead-acid battery; the most common type of battery used in electric vehicles is 
comprised of lithium ion technology (Li-ion). 
 
The 2022 AQMP mobile source pollution control measures would incentivize penetration of fuel 
cell and electric vehicles into the market. The potential quantities of retired vehicles are 
summarized by category in Table 4.7-2. The batteries that power these vehicles have useful lives 
similar to or less than the life of a vehicle. Since some batteries contain toxic and hazardous 
materials, the increased reliance of electric vehicles may increase the amount of spent batteries 
which will need to be handled as solid and/or hazardous waste. In addition, other solid and 
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hazardous waste impacts could occur if batteries are disposed of in an unsafe manner, such as by 
illegal dumping or by disposal in an unlined landfill. 
 

TABLE 4.7-2 
Potential Vehicle Retirements By Mobile Source Sector 

Mobile Source Sector Number of Potential 
Vehicle Retirements 

Light- and Medium-Duty Vehicles 5,440 
Heavy-Duty Vehicles 8,214 
School Buses 8,032 
Off-Road Agriculture 125 
Off-Road Construction 1,021 
Other Off-Road and CHE 428 
TRU 224 
Locomotives 125 

Total: 23,609 
* Source: 2022 AQMP Table 4-23. Based on active projects with emission 

reductions in 2037 using the maximum project life allowed per 2017 Carl Moyer 
Guidelines. 

 
An increased use of fuel cell and electric hybrid vehicles is correspondingly expected to reduce 
the use of conventional vehicles within California and the South Coast AQMD jurisdiction. 
Conventional vehicles use lead-acid batteries; therefore, a reduction in the use of conventional 
vehicles would lead to a reduction in use of lead-acid batteries. Lead-acid batteries have a three-
to-five year life, which is much less than the life of a vehicle, so batteries need to be replaced 
periodically. Electric vehicles batteries last a much longer time than lead-acid batteries and since 
California requires batteries in electric vehicles to have warranties for 10 years or 150,000 miles, 
the replacement rate is not a frequent as for lead-acid batteries. [Autoblog, 2022]. Toyota has 
reported that its battery packs have lasted for more than 180,000 miles in testing. A large number 
of Ford Escape Hybrid and Toyota Prius taxicabs in New York and San Francisco have logged 
over 200,000 miles on their original battery packs. [Edmunds, 2014]. Since electric batteries last 
much longer than lead-acid batteries, an increase in the use of electric vehicles would result in a 
corresponding decrease in the generation of spent lead-acid batteries that require recycling. 
 
In September 2018, Governor Brown signed AB2832, Recycling: Li-ion Vehicle Batteries: 
Advisory Group. The advisory group was tasked to submit policy recommendations by April 2, 
2022 to the Legislature aimed at ensuring that as close to 100 percent as possible of Li-ion 
batteries in the state are reused or recycled at end-of-life (EOL). Currently, the advisory group is 
finalizing the policy recommendations for the Legislature. [CalEPA, 2022]. Of the recommended 
policies, two received a majority of support: core exchange with a vehicle backstop, and 
producer take-back. These policies complement, and do not replace, current warranty regulations 
and programs that require the vehicle manufacturer to properly reuse, repurpose, or recycle a 
removed EOL battery that is still under warranty.  
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The first of the two policies recommended by the advisory group is the core exchange and 
vehicle backstop policy. This policy builds upon existing industry standards and policies for 
other vehicle components, specifically a core exchange and product take-back. This policy 
defines responsibility for out-of-warranty batteries under three possible circumstances:  
 

1. For electric vehicles still in service: if a battery pack, module, or cell is replaced before 
the vehicle reaches EOL, a core exchange program detailed by the electric vehicle battery 
supplier shall be used for the replacement battery (or any module or cell). The entity 
removing the battery shall be responsible for ensuring the used battery (or module or cell) 
is properly reused, repurposed, or recycled. The entity selling an electric vehicle battery 
shall use a core exchange program to track that the used battery has been properly 
managed.  

2. For electric vehicles reaching EOL: a dismantler who takes ownership of an EOL vehicle 
is responsible for ensuring the battery is properly reused, repurposed, refurbished, or 
recycled. If an electric vehicle battery is directly reused in another vehicle with no 
alterations, the process for electric vehicles still in service shall apply. If the battery is 
refurbished or repurposed, the responsibility transfers to the refurbisher or repurposer. 

3. For electric vehicles reaching EOL where an EOL electric vehicle with an OEM-certified 
battery is not acquired and removed by a licensed dismantler: the vehicle manufacturer 
shall be responsible for ensuring that the vehicle is properly dismantled and the battery is 
properly reused, refurbished, or recycled.  
 

The second policy recommended by the advisory group is the producer take-back policy. The 
producer take-back policy would give the auto manufacturer the responsibility of ensuring proper 
repurposing, reuse, or recycling of its electric vehicle traction batteries by a licensed facility at 
no cost to the consumer, if and when they are no longer wanted by the owner. The auto 
manufacturer is also responsible for ensuring proper repurposing, reuse, or recycling of its 
electric vehicle traction batteries by a licensed facility in the event no other entity has taken 
possession of the battery. 
 
Recycling in isolation is not profitable as Li-ion batteries are composed of relatively inexpensive 
materials; however, recycling is attractive for several reasons, including supporting a closed-loop 
supply chain and supporting the principles of environmentalism and sustainability. A closed-loop 
supply chain would protect manufacturers from volatility since recycled materials could supply 
more than half of the cobalt, lithium, and nickel in new batteries by 2040. [Wired, 2021]. 
 
The existing Li-ion recycling industry has developed around consumer electronics, with the 
majority taking place in China; pilot and commercial facilities are operational to a smaller extent 
in North America (see Table 4.7-3). Most North American recycling companies use a 
hydrometallurgical process. As electric vehicles have not yet retired at a large scale, the 
feedstock for these facilities is primarily production scrap from manufacturing and consumer 
electronics. Toyota recently announced a partnership with Redwood Materials, a battery 
recycling company, to collect and recycle vehicle batteries. They plan to take old batteries and 
either refurbish them or break them down so their materials can be recycled to create new 
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batteries.208 In addition, they are planning to develop a megasite for electric vehicle battery 
production in Greensboro, North Carolina, expected to begin operation in 2022.  
 
Most battery and fuel cell technologies currently employ materials that have high economic 
value and, therefore, are recyclable. Additionally, both regulatory requirements and market 
forces require or encourage recycling. The following is a brief listing of some of the more 
important Federal and California regulations that have created requirements or incentives for the 
proper disposal and recycling of electric vehicle battery packs: 
 

• The federal Battery Act enacted in 1996 requires that each regulated battery be labeled 
with a recycling symbol. Nickel-cadmium (NiCad) batteries must be labeled with the 
words “NiCad” and the phrase “Battery must be recycled or disposed of properly.” Lead-
acid batteries must be labeled with the words “Lead,” “Return,” and “Recycle.” 

• Current California and federal regulations require electric vehicle manufacturers to take 
into account the complete life-cycle of car batteries and to plan for safe disposal and/or 
recycling of battery materials. 

• The Health and Safety Code does not allow the disposal of lead-acid batteries at a solid 
waste facility, or on or in any land, surface waters, water courses, or marine waters. Legal 
disposal methods for used lead-acid batteries are to recycle/reuse the battery or to dispose 
of it at a hazardous waste disposal facility. A lead-acid battery dealer is required to accept 
spent batteries when a new one is purchased. 

• California Public Resources Code requires state agencies to purchase car batteries made 
from recycled material. 

• The Universal Waste Rule requires that spent batteries exhibiting hazardous waste 
characteristics and are not recycled need to be managed as hazardous waste. This 
includes lead-acid and NiCad batteries. 

• Car manufacturers offer incentives to recycle batteries (e.g., Toyota offers $200 for spent 
battery packs to help promote battery recycling). 

 
Recycling of lead-acid and NiCad batteries is a well-established activity. Eighty percent of lead 
consumed in the United States is used to produce lead-acid batteries, and the lead recovery rate 
from batteries is approximately 80 to 90 percent; the remainder is plastic and fluids (e.g., sulfuric 
acid). According to the Lead-Acid Battery Consortium, 95 to 98 percent of all battery lead is 
recycled. 
 
  

 
208 The Verge, June 21, 2022: Toyota will recycle Electric Vehicle Batteries with Tesla Co-Founder’s Project. 

https://www.theverge.com/2022/6/21/23177039/toyota-redwood-materials-ev-battery-recycling-partnership-prius 

https://www.theverge.com/2022/6/21/23177039/toyota-redwood-materials-ev-battery-recycling-partnership-prius
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TABLE 4.7-3 
Li-ion Recycling Facilities in North America 

Company Current Capacity 
(MT/yr) 

Planned Capacity 
(MT/yr) 

American Battery Technologies (USA) - 20,000 
American Manganese (Canada) - 182.5 
Ascend Elements (USA) Unknown 30,000 
Interco (USA) Unknown Unknown 
Li-cycle Corporation (USA) 10,000 85,000 
Lithion (Canada) 200 7,500 
Princeton NuEnergy (USA) - Unknown 
Recycling Coordinators (USA) Unknown Unknown 
Redwood Materials (USA) 18,100 Unknown 
Retriev Technologies (USA/Canada) 4,500 4,500 
Umicor Canada, Inc. (Canada) Unknown Unknown 

Source: CalEPA, 2022 Table 2 
 
Since Li-ion batteries have a potential for after-automotive use, destructive recycling can be 
postponed for years even after an electric vehicle or hybrid battery can no longer hold and 
discharge sufficient electricity to power a car's motor. The battery pack can still carry a 
tremendous amount of energy. Battery manufacturers project that the battery packs will still be 
able to operate at about 80 percent of capacity by the time they must be retired from automotive 
use. [Edmunds, 2014]. For example, several major power utilities are working with auto 
manufacturing companies (General Motors, Ford, Toyota, and Nissan) to explore the use of 
batteries for stationary storage of the power produced in off-peak periods by wind turbines and 
solar generation stations. Li-ion battery packs are also being tested as backup power storage 
systems for retail centers, restaurants, and hospitals, as well as residential solar systems. 
[Edmunds, 2014].  
 
Because most electric vehicle batteries are still in service, reused, or recycled, it is unlikely that 
the increase in battery use would significantly adversely affect landfill capacity in California. It 
should be noted that the increased operation of electric vehicles associated with the 
implementation of the 2022 AQMP may actually result in a reduction of the amount of solid and 
hazardous waste generated in the South Coast AQMD’s jurisdiction, as Li-ion batteries have a 
much longer life span than conventional lead-acid batteries. Further, their bulky size and weight 
(over 400 pounds) makes them more difficult to handle and transport for unauthorized disposal. 
Additionally, the advanced-technology automotive battery recycling industry is setting up 
operations in states and countries where processing will have no impact on landfills either locally 
or within the state.  
 
Electric vehicles do not require the various oil and gasoline filters, or same type or amount of 
engine fluids (oil, antifreeze, etc.) that are required by vehicles using internal combustion 
engines. Because of the widespread use and volume of waste oil, a portion of waste oil is 
illegally disposed of via sewers, waterways, on land, and in landfills. Waste oil that is illegally 
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disposed can contaminate the environment (via water, land, or air). In addition, a substantial 
amount of motor oil leaks onto the highways from vehicles each year; this motor oil is washed 
into storm drains and eventually ends up in the ocean.  
 
Since electric motors do not require motor oil as a lubricant, replacing internal combustion 
engines with electric engines will eliminate the impacts of motor oil use and disposal. For 
example, a 50 percent penetration of light-duty electric vehicles into market will result in a 
corresponding 50 percent reduction in the release of these contaminants into the environment due 
to illegal disposal and a 50 percent reduction in the generation of waste oil. Release of 
contaminants due to engine oil that burns up in, or leaks from engines or due to burning of 
recovered engine oil for energy generation will also be correspondingly reduced. Additional use 
of electric vehicles is expected to have a beneficial environmental impact by reducing the 
amount of motor oil used, recycled, potentially illegally disposed, or washed into storm drains 
and ending up in the ocean. 
 
Illegal or improper disposal of electric batteries could result in significant solid waste impacts by 
allowing hazardous wastes to be disposed in municipal landfill. However, the recycling of 
batteries is required under law. Further some manufacturers pay for used electric vehicle 
batteries. The value, size, and length of life of Li-ion batteries are such that recycling is expected 
to be more predominate than with lead acid batteries. Therefore, the use of electric vehicles are 
not expected to result in an increase in the illegal or improper disposal of electric batteries. 
Further, batteries associated with electric cars are required to be diverted from landfills. 
Therefore, no significant increase in the disposal of hazardous or solid waste is expected 
due to increased use of electric vehicles. 
 
4.7.3.2.2 Diesel Particulate Filters 
 
Implementation of control measures such as EGM-01, EGM-03, MOB-01, MOB-02A, MOB-
02B, and MOB-04 could result in the use diesel particulate filters (DPFs) to reduce diesel 
particulate matter (DPM), a toxic, from on-road heavy-duty vehicles, off-road construction 
equipment and low-emitting engines on ocean-going vessels, harbor craft, cargo handling 
equipment, and locomotives. A DPF is an exhaust aftertreatment device that traps DPM as ash 
which are by-products of combustion engines that use diesel fuel. A DPF typically uses a 
substrate made of a ceramic material that is formed into a honeycomb structure. In order to 
reduce emissions from diesel engines, a DPF captures and stores exhaust soot, which must be 
periodically burned off to regenerate the filter media. The regeneration process burns off excess 
soot deposited in the filter, which reduces emissions of DPM. DPFs can be regenerated through 
both passive and active means. Passive regeneration occurs automatically as the vehicle or 
engine is operated while active regeneration requires the engine to take action. 

Through passive regeneration, the exhaust gas first passes over the diesel oxidation catalyst 
(DOC) inside the DPF, then passes through the filter media, which traps soot particles. Passive 
regeneration happens when the engine temperature rises to a level triggering a chemical reaction 
whereby soot, or carbon, is combined with oxygen to create carbon dioxide. Since carbon 
dioxide is a gas, it can pass through the filter media. Soot and ash, however, is already a 
byproduct of combustion, so no amount of heat from the engine can convert it to a gas. Over 
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time, the ash will build up to the point where the filter media has to be physically removed and 
cleaned. Once cleaned, the DPF can then be reinstalled and reused. Passive regeneration may not 
always keep the DPF clean during engine operation if the temperature is lower than what is 
needed to trigger the chemical reaction. Thus, the DPF may also have to undergo active 
regeneration. 

Active regeneration will occur when the ash buildup on the DPF reaches a certain thickness and 
the engine will inject fuel into the exhaust stream, which flows over the DOC and oxidizes the 
fuel to create more heat to trigger the chemical reaction of converting soot to carbon dioxide. In 
addition to regeneration, the DPF must be periodically cleaned every six to 12 months to remove 
noncombustible materials and ash.  

The lifespan of a DPF varies based on the application and type of engine but can last from five to 
ten years or 10,000 or more hours of operation.209 During the regenerative process, no solid 
waste is generated. However, during the periodic cleaning of the DPF, the process involves 
manually removing the filter element from the housing and placing it in a cleaning station 
designed for this purpose. The ash is collected in the cleaning station and sent for disposal as 
solid waste. DPF ash is not specifically listed in the Federal Code of Regulations as a hazardous 
materials, but there may be metallic oxides in the ash are hazardous to the environment and 
public health. Waste generators that operate DPF cleaning stations can either dispose of the DPF 
ash as hazardous waste or can have the waste tested using the Toxicity Characteristic Leaching 
Procedure (TCLP) which is a process that replicates the leaching process that would naturally 
occur when waste is buried in a municipal landfill. If the leachate contains any of the regulated 
contaminants at concentrations that are equal to or greater than the regulatory levels, then the 
DPF ash is considered hazardous waste. 

Diesel repair shops currently operate cleaning stations so any additional soot and ash removed 
from additional DPFs deployed as a result of implementing the proposed control measures will 
be collected and disposed of in accordance with existing practices and applicable regulations for 
hazardous waste disposal.  

At the end of its useful life, a DPF has monetary value and is typically sent for recycling to 
recover the catalyst and the metal housing is sent to a scrap metal recycler, so solid waste is not 
expected from the disposal of DPFs.  

While the quantity of equipment that would utilize DPFs as result of implementing the proposed 
control measures is unknown, the quantity of collected particulate matter typically recovered 
from one DPF during its cleaning is expected to be small such that the amount of additional DPF 
ash that would need to be disposed of in either local landfills or hazardous waste landfills, 
depending on the chemical characteristics of the DPF ash, would also be relatively small.  

Nonetheless, an increase in the use of DPFs may result in an incremental increase in solid waste 
requiring disposal in landfills over what would be produced if the 2022 AQMP were not adopted. 

 
209 U.S. EPA, Technical Bulletin, Diesel Particulate Filter General Information, accessed on September 9, 2022 at 

https://www.epa.gov/sites/default/files/2016-03/documents/420f10029.pdf 
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If based on the outcome of the TCLP process that the DPF ash collected during the filter 
cleaning process is not hazardous, then it could be disposed of as solid waste at a number of 
landfills located within South Coast AQMD’s jurisdiction. The current permitted capacity of the 
landfills in Los Angeles, Orange, Riverside, and San Bernardino counties is about 100,332 tons 
per day (see Table 3.7-2) and has sufficient capacity to handle the small increase in soot and ash 
collected during the DPF cleaning process.  

There are no hazardous waste landfills within the South Coast AQMD’s jurisdiction. If the DPF 
ash is determined to be hazardous, the waste can be transported to permitted facilities located 
within and outside of California. There are two hazardous waste landfills in California: are Clean 
Harbors landfill located in Buttonwillow and CWMI Kettleman Hills landfill in Kings County. 
The permitted capacity of Clean Harbors is in excess of 13 million cubic yards of waste material 
and the permitted capacity of CWMI Kettleman Hills is over 33 million cubic yards (see 
Subchapter 3.7.3). Therefore, these two hazardous materials landfills would have sufficient 
capacity to handle the small amounts of waste that could be generated by ash collected from 
DPFs employed on equipment as part of implementing the proposed control measures. In 
addition, hazardous waste can be transported to other permitted facilities outside of California. 
The nearest out-of-state landfills are U.S. Ecology Nevada, Inc., located in Beatty, Nevada; 
Clean Harbors Grassy Mountain located in Knolls, Utah; U.S. Ecology Idaho, in Grandview, 
Idaho; Chemical Waste Management Inc. in Sulphur, Louisiana;, and Waste Control Specialists 
in Andrews, Texas. Therefore, the use of DPFs will generate less than significant levels of 
solid and hazardous waste in the form DPF ash which will need to be disposed of in either a 
municipal or hazardous waste landfill. 
 
4.7.3.2.3 Selective Catalytic Reduction 
 
Implementation of control measures in the 2022 AQMP such as L-CMB-01, L-CMB-02, L-
CMB-03, L-CMB-06, L-CMB-07, L-CMB-08, L-CMB-10, and MCS-01 could result in the 
increased use of SCR technology to reduce NOx emissions from certain combustion sources. 
SCR beds use various ceramic materials or precious metals-based catalysts to carry oxide which 
aid in the capture and conversion NOx into N2 and water. SCRs require periodic regeneration or 
replacement of the catalyst bed. Reuse and regeneration of catalyst is preferred due to the 
presence of precious metals in a variety of SCR catalysts and the cost of new catalyst; however, 
if the catalyst cannot be regenerated, the facilities are likely to haul the spent catalyst to a local 
cement manufacturing facility for recycling in lieu of disposal. The use of SCRs is expected to 
be limited to heavy industrial processes and not wide-spread. Therefore, due to the 
regeneration and recycling of catalysts used in SCRs and the fact that this technology is not 
expected to be widely used, less than significant impacts on solid and hazardous waste are 
expected. 
 
4.7.3.2.4 Solid Waste Impacts Due to Early Retirement of Vehicles 
 
Implementation of control measures such as R-CMB-01, R-CMB-02, R-CMB-03, R-CMB-04, 
C-CMB-01, C-CMB-02, C-CMB-03, C-CMB-04, C-CMB-05, L-CMB-01, L-CMB-02, L-CMB-
03, L-CMB-04, L-CMB-05, L-CMB-06, L-CMB-07, L-CMB-08, L-CMB-09, L-CMB-10, ECC-
03, FLX-02, MCS-01, EGM-01, EGM-03, MOB-01, MOB-02A, MOB-02B, MOB-04, MOB-05, 
MOB-06, MOB-07, MOB-08, MOB-09, and MOB-10 could result in the early retirement of 
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equipment (e.g., appliances, burners, on-road trucks and vehicles, off-road vehicles, gasoline-
fueled engines, diesel-fueled engines, and locomotive and aircraft engines). Older vehicles and 
equipment would be taken out of service and scrapped, or, if in good working condition, 
relocated for use in other states, Mexico, or other countries.  
 
Approximately 80 percent of a retired vehicle can be recycled and reused in another capacity: 
batteries, catalytic converters, tires, and other recoverable materials (e.g., metal components) are 
removed while remaining metal components are shredded. The shredded material is then sent for 
recovery of metal content. It is expected that gasoline and diesel engines could also be recycled 
for metal content, or rebuilt and sold to other areas. The amount of solid waste landfilled as a 
result of the proposed control measures would be relatively small since most parts of the retired 
vehicle have commercial value and can be sold as scrap. Currently, there is a low number of 
vehicles and parts that can be scrapped per year because of the limited number of scrapping and 
recycling facilities within South Coast AQMD’s jurisdiction.  
 
Regardless of the 2022 AQMP control measures, there is an ongoing turnover of retiring vehicles 
when they reach the end of their useful life, such that they would be replaced with new vehicles 
while the retired vehicles would be scrapped. The primary solid waste impact from retiring more 
vehicles as part of implementing the proposed control measures is the accelerated replacement 
and disposal of equipment and parts earlier than the end of their useful life. It is important to note 
that proposed control measures do not mandate that older vehicle, engines, or other equipment be 
scrapped. The control measures allow for a number of different control methods to achieve the 
desired emission reductions, and the most cost-effective methods would be expected to be 
implemented. Control measures that would foster a transition to putting new equipment into 
service will also generally result in the concurrent retirement of the older equipment. 
Alternatively, some measures may encourage the advanced deployment of cleaner technologies 
without waiting for an equipment’s end of useful life which will result in an air quality benefit. 
Based on the above discussion, scrap metal from vehicle replacements is expected to be 
recycled; however, some amount of waste scrapped vehicles and parts may be sent to landfills 
for disposal. 
 
The California Integrated Waste Management Act of 1989 (AB 939) requires cities and counties 
in California to reduce the amount of solid waste disposed in landfills and transformed by 25 
percent by 1995, and by 50 percent by 2000, through source reduction, recycling, and 
composting activities. Later legislation mandated a 50 percent diversion requirement to be 
achieved every year. SB 1016 (Wiggins) – Diversion: Alternative Compliance System (effective 
January 1, 2009) moved CalRecycle from the previously existing solid waste diversion 
accounting system to a per capita disposal-based system. SB 1016 did not change the 50 percent 
requirement in AB 939, but rather changed how that 50 percent is measured; however, 
compliance is the same under the new system. CalRecycle looks at a jurisdiction’s per capita 
disposal rate as an indicator of how well its programs are doing to keep disposal at or below a 
jurisdiction’s unique 50 percent equivalent per capita disposal target, the amount of disposal a 
jurisdiction would have had during the base period had it been at exactly a 50 percent diversion 
rate. Compliance is based on CalRecycle evaluating that a jurisdiction is continuing to 
implement the programs it chooses and is making progress in meeting its target (CalRecycle, 
2022). In 2019, California’s statewide disposal was 48.6 million tons and population was 39.7 
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million residents. This resulted in a per resident disposal rate of 6.7 pounds/resident/day. The 
diversion rate equivalent was 37 percent (CalRecycle, 2021). 
 
Many cities and counties have met the 20 and 50 percent waste reduction goals of AB 939 prior 
to the adoption of the 50 percent equivalent per capita disposal target associated with SB 1016. If 
a jurisdiction is predominated by commercial or industrial activities and by solid waste 
generation from those sources, the per capita disposal may be calculated based on employment 
instead of residential metrics. Table 4.7-4 shows that the counties within the South Coast 
AQMD’s jurisdiction, as well as statewide, are still short of meeting diversion targets.  
 

TABLE 4.7-4 
Summary of Per Capita Target Compliance (2020) 

Location 

Number of 
Jurisdictions 

withing 
Location 

Number of 
Jurisdictions 

Meeting 
Population 

Target 

Percent of 
Jurisdictions 

Meeting 
Population 

Target  

Number of 
Jurisdictions 

Meeting 
Employee 

Target  

Percent of 
Jurisdictions 

Meeting 
Employee 

Target  

State of 
California 414 332 80% 358 86% 

Los 
Angeles 
County 

71 59 83% 67 94% 

Orange 
County 32 29 91% 31 97% 

Riverside 
County 29 25 86% 24 83% 

San 
Bernardino 

County 
24 23 96% 23 96% 

Source: CalRecycle, 2021a 
 
The generation of additional waste associated with control measures in the 2022 AQMP could 
impact the abilities of cities and counties to further reduce wastes. Although the recycling and 
diversion activities will reduce the amount of waste entering landfills, it is difficult to quantify 
the waste that will be generated from the early retirement of equipment or the salvageable 
amount that would be recycled. Therefore, the early retirement of equipment is to have 
significant solid and hazardous waste impacts since available landfill space is limited to 
approximately 100,000 tons per day (see Table 3.7-2) and only four of the solid waste 
landfills within the South Coast AQMD’s jurisdiction have capacity past 2039. 
 
4.7.3.2.5 Wood and Greenwaste 
 
Implementation of Control Measure MCS-02 has the potential to reduce approximately 1.54 
million cubic feet or 20,000 tons of wood and greenwaste due to wildfire prevention activities. 
The goal in Control Measure MCS-02 to reduce available fuel for wildfires will in turn, result in 
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PM emission reductions. Fuel reduction efforts will be achieved via hand-thinning, mechanical 
thinning, and the use of chipping and grinding equipment at properties located in the residential 
urban-wild-interface areas of the San Bernardino National Forest.  
 
Wood and greenwaste that is collected, chipped, and ground is a class of organic mulch that may 
be spread at or near the site where the wood and greenwaste is collected, spread on private or 
governmental properties, or delivered to processing facilities for composting. Mulch is natural 
wildfire preventative because it helps retain moisture whereby reducing water consumption for 
adjacent plants, enhances soil temperature insulation, reduces invasive week propagation, 
improves erosion and dust control, and mitigates soil compaction. The most cost-effective 
approach to implementing Control Measure MC-02 is if the mulch generated from chipping and 
grinding greenwaste and woodwaste is spread at or near the location where the greenwaste and 
woodwaste was originally collected. Under this scenario, the chipped and ground greenwaste and 
woodwaste would not need to be transported via heavy-duty trucks to offsite compost facilities 
for processing. Of course, in the unlikely event that the site location or other unique 
circumstances makes the spreading of the mulch at its source infeasible, the chipped and ground 
greenwaste and woodwaste would need to be transported to a compost facility for processing. 
Within the South Coast AQMD jurisdiction, approximately 70 composting facilities are currently 
operating. 
 
Based upon these considerations, the volume of chipped and ground greenwaste and 
woodwaste that would need to be taken to an offsite compost facility is likely to be minimal 
and less than significant.  
 
Conclusion – Solid and Hazardous Waste Impacts Associated with Construction and 
Operational Activities: Based on the preceding analysis, potential solid and hazardous waste 
impacts associated with implementing the various control measures during both construction and 
operation activities have been identified, with some having minimal impacts while others may 
have potentially significant impacts. Since the significance threshold for solid and hazardous 
waste impacts does not make a distinction between waste generated during construction versus 
operation, the overall conclusion of the potential impacts is based on all the potential total 
combined waste and whether that total would have the potential to exceed the available landfill 
capacity. Table 4.7-5 summarizes the nature of the potential solid and hazardous waste impacts 
and the individual conclusion. However, since construction waste from the installation of air 
pollution control equipment and operational waste from the early retirement of equipment 
processing/recycling spent batteries from electric vehicles were identified as having 
potentially significant impacts, the overall conclusion is that implementation of the 2022 
AQMP will have potentially significant adverse solid and hazardous waste impacts. 
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TABLE 4.7-5 
Summary of Potential Solid and Hazardous Waste Impacts 

Activity with the Potential to Generate Solid 
and Hazardous Waste Conclusion for Individual Activity 

Construction Waste from Installation of Air 
Pollution Control Equipment Potentially Significant 

Construction Waste Due to Early Retirement 
of Equipment Less than significant 

Operational waste from Processing/Recycling 
Spent Batteries from Electric Vehicles Potentially Significant 

Operational waste from cleaning DPFs Less than significant 
Operational waste from SCR equipment due to 

catalyst replacement Less than significant 

Chipping and Grinding Greenwaste and 
Woodwaste Less than significant 

 
Project-Specific Mitigation: Proposed mitigation measures are similar to the ones developed in 
the Connect SoCal Plan EIR: 
 
SHW-1 During the planning, design, and project-level CEQA review process for 

individual development projects, lead agencies shall coordinate with waste 
management agencies and the appropriate local and regional jurisdictions to 
facilitate the development of measures and to encourage diversion of solid waste 
such as recycling and composting programs, as needed. This includes 
discouraging siting of new landfills unless all other waste reduction and 
prevention actions have been fully explored to minimize impacts to 
neighborhoods. 

 
SHW-2 The lead agency should coordinate with waste management agencies, and the 

appropriate local and regional jurisdictions, to develop measures to facilitate and 
encourage diversion of solid waste such as recycling and composting programs. 

 
SHW-3 In accordance with CEQA Guidelines Sections 15091(a)(2) and 15126.4(a)(1)(B), 

a Lead Agency for a project should consider mitigation measures to reduce the 
generation of solid waste, as applicable and feasible. These may include the 
integration of green building measures consistent with CALGreen (California 
Building Code Title 24) into project design including, but not limited to the 
following: 
1) Reuse and minimization of construction and demolition (C&D) debris and 

diversion of C&D waste from landfills to recycling facilities.  
2) Include a waste management plan that promotes maximum C&D 

diversion. 
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3) Pursue source reduction through: a) the use of materials that are more 
durable and easier to repair and maintain; b) design to generate less scrap 
material through dimensional planning; c) increased recycled content; d) 
the use of reclaimed materials; and e) the use of structural materials in a 
dual role as finish material (e.g., stained concrete flooring, unfinished 
ceilings, etc.). 

4) Reuse existing structure and shell in renovation projects. 
5) Develop indoor recycling program and space. 
6) Discourage the siting of new landfills unless all other waste reduction and 

prevention actions have been fully explored. If landfill siting or expansion 
is necessary, site landfills with an adequate landfill-owned, undeveloped 
land buffer to minimize the potential adverse impacts of the landfill in 
neighboring communities. 

7) Discourage exporting locally generated waste outside of the southern 
California region during the construction and implementation of a project. 
Encourage disposal within the county where the waste originates as much 
as possible. Promote green technologies for long-distance transport of 
waste (e.g., clean engines and clean locomotives or electric rail for waste-
by-rail disposal systems) and consistency with South Coast AQMD and 
Connect SoCal policies can and should be required. 

8) Encourage waste reduction goals and practices and look for opportunities 
for voluntary actions to exceed the 80 percent waste diversion target. 

9) Encourage the development of local markets for waste prevention, 
reduction, and recycling practices by supporting recycled content and 
green procurement policies, as well as other waste prevention, reduction 
and recycling practices. 

10) Develop ordinances that promote waste prevention and recycling activities 
such as requiring waste prevention and recycling efforts at all large events 
and venues, implementing recycled content procurement programs, and 
developing opportunities to divert food waste away from landfills and 
toward food banks and composting facilities; 

11) Develop and site composting, recycling, and conversion technology 
facilities that have minimum environmental and health impacts 

12) Integrate reuse and recycling into residential industrial, institutional and 
commercial projects. 

13) Provide education and publicity about reducing waste and available 
recycling services. 

14) Implement or expand city or county-wide recycling and composting 
programs for residents and businesses. This could include extending the 
types of recycling services offered (e.g., to include food and green waste 
recycling) and providing public education and publicity about recycling 
services. 
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Remaining Solid and Hazardous Waste Impacts Associated with Construction and 
Operational Activities: As discussed above, regulations and polices could potentially reduce 
solid and hazardous waste impacts, but given the regional scale of the analysis in this Program 
EIR, and the fact that the South Coast AQMD does not have jurisdiction over a number of the 
potential projects and control measures, it is not possible to determine if all impacts would be 
fully mitigated by existing regulations and policies. Therefore, this Program EIR identifies 
project-level mitigation measures consistent with applicable regulations and polices designed to 
reduce impacts. However, because of the regional nature of the analysis and the lack of project 
specific-detail, including project components and locations, combined with the South Coast 
AQMD’s lack of authority to impose project-level mitigation measures, this Program EIR finds 
impacts related to solid waste and hazardous waste as potentially exceeding the capacity of local 
landfills which may result in significant and unavoidable even with implementation of 
mitigation. 
 
4.7.4 SUMMARY OF SOLID AND HAZARDOUS WASTE IMPACTS 
 

• Installation of air pollution control equipment (e.g., low NOx burners, SCR systems, 
electrification of sources); replacement of existing equipment; installation of roadway 
infrastructure (wayside power and catenary lines or other similar technologies); 
installation of battery charging infrastructure; and installation of alternative fuel 
infrastructure are expected to generate solid and hazardous waste associated with 
construction activities. It is assumed that no new industrial facilities or corridors will be 
constructed, but rather some of the existing facilities and corridors will be modified to 
include installation of new equipment and roadway infrastructure. Because it is difficult 
to quantify the construction and demolition waste generated by implementing control 
measures from the 2022 AQMP, solid and hazardous waste impacts from construction are 
concluded to be significant even after mitigation is applied. 

• Encouragement of early retirement of older vehicles and other mobile sources, and 
replacement with newer equipment or newer vehicles (including electric or hybrid 
vehicles) will have the benefit of reduced waste from maintenance of internal combustion 
engines. It is expected that electric vehicle batteries will primarily be recycled or reused 
in purposes other than in cars, so there will not be a significant increase in disposal or 
significant adverse impact in the topic of solid or hazardous waste from increased 
generation of spent batteries. 

• Increased use of particulate filters (DPFs) and air pollution control equipment is expected 
to be accommodated by the existing non-hazardous and hazardous waste landfills and 
have a less than significant impact on solid and hazardous waste generation. 

• Increased use of SCR will increase disposal of catalyst that cannot be reused or 
regenerated; however, because most catalyst will be recycled and the use of SCR will not 
be widespread, there will be less than significant impact. 

• The extent of solid and hazardous waste impacts from early retirement of equipment is 
difficult to quantify, but concluded to generate significant adverse impact because 
available landfill space is limited to approximately 100,000 tons per day with only four 
solid waste landfills in Southern California having capacity past 2039. Impacts are 
expected to be significant even after mitigation is applied. 
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• Processes from Control Measure MCS-02 including hand-thinning, mechanical thinning, 
and the use of chipping equipment to mitigate excess fuels at properties located in the 
residential urban-wild-interface areas of the San Bernardino National Forest are expected 
to generate additional greenwaste, but because the volume is likely to be minimal and 
there are approximately 70 composting facilities located in the District, impacts are 
expected to be less than significant. 

 
4.7.5 CUMULATIVE SOLID AND HAZARDOUS WASTE IMPACTS AND 

MITIGATION MEASURES 
 
As discussed in Chapter 2 - Project Description, in order to attain the 8-hour ozone standard, the 
majority of NOx emission reductions must come from mobile sources, including ships, aircraft, 
and locomotive engines, that are primarily regulated under federal and international jurisdiction, 
with limited authority for CARB and the South Coast AQMD. Attainment is not possible without 
significant reductions from these sources. Therefore, CARB has prepared the Proposed 2022 
State Strategy for the State Implementation Plan (Proposed 2022 State SIP Strategy) which 
describes the state’s strategy and commitments to reduce emissions from state-regulated sources 
needed to support attainment of the 70 ppb 8-hour ozone standard. The Proposed 2022 State SIP 
measures are described in Chapter 2, Section 2.7.3.1.  
 
SCAG, as the Metropolitan Planning Organization MPO for the Southern California region, is 
mandated to comply with federal and state transportation and air quality regulations. In 
consultation with federal, state, and local transportation and air quality planning agencies and 
other stakeholders, SCAG developed the Final 2020–2045 2020 RTP/SCS, also known as 
Connect SoCal, and the 2021 Federal Transportation Improvement Program (FTIP), with TCMs 
to address the 2015 8-hour ozone standards in the Basin; these are included in three sections of 
Appendix IV-C of the 2022 AQMP.  
 
In addition to the CARB and SCAG programs, Table 4.3-4 summarizes the major clean 
transportation and GHG reduction policies that are being implemented at the state levels. The 
CARB SIP, SCAG’s Connect SoCal, the policies in Table 4.3-4, and the 2022 AQMP all have 
policies that are aimed at air quality improvement as well as GHG reductions, but may have solid 
and hazardous waste impacts. 
 
4.7.5.1 CARB’s Proposed 2022 State Strategy 
 
Implementation of the 2022 State SIP Strategy includes: increased infrastructure for hydrogen 
refueling and electric recharging stations; increased demand for battery manufacturing and 
associated increases in mining and exports; increased recycling or refurbishment of batteries; 
reduced extraction, refinement, and distribution of oil and gas products; increased solid waste to 
be diverted to landfills from the scrapping of old equipment; the construction and operation of 
new manufacturing facilities to support zero emission technologies; and the construction and 
operation of new power plants, solar fields, wind turbines, and other electricity generation 
facilities to accommodate increased electrical demand associated with the deployment of zero 
emission technologies.  
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Reasonably foreseeable compliance responses to the 2022 State SIP Strategy could result in 
increased demand for lead acid and Li-ion batteries for zero and near-zero emission technologies. 
This may result in reuse and/or disposal of vehicles outside of California. Li-ion batteries may be 
recycled, and due to increasing demand for zero and near-zero emission vehicles and 
technologies, rates of Li-ion battery recycling have increased. In the U.S. overall, there are 
limited regulations for the disposal of Li-ion batteries, and due to the value of recovered metals 
(e.g., cobalt, nickel, lithium), there is incentive to collect and recycle batteries. According to 
current practice, typical recycling procedures (i.e., hydrometallurgical recovery, high-
temperature or pyrometallurgical, and direct recycling) recover an average of approximately 97 
percent of the materials, redirecting about 3 percent of waste to landfills.  
 
Currently, lead acid batteries are used in approximately 20 million of the registered vehicles in 
use within the state. While deployment of the 2022 State SIP Strategy may result in increased 
zero and near-zero emission lead acid battery production, use, and disposal, such levels would 
not generate notable strain on existing manufacturing, disposal, and recycling facilities such that 
additional adverse effects to utilities would occur.  
 
Reasonably foreseeable compliance responses associated with the 2022 State SIP Strategy could 
result in new demand for landfill and other utilities and service systems facilities. The 
implementation of the State SIP Strategy has determined to result in potentially significant solid 
waste impacts as new facilities may be required.  
 
4.7.5.2  SCAG Connect SoCal Plan 
 
SCAG determined that the SoCal Connect Plan (SCAG, 2020) would result in significant 
impacts related to solid waste generation in the region. Implementation of Mitigation Measures 
SMM USW-1 through SMM USW-2 and PMM USW-1 would reduce impacts, but they would 
remain significant. As the population increases across California, it is expected that additional 
demands will be placed on landfills with remaining capacity, both from inside the SCAG region 
and from nearby areas such as adjacent counties. The increased demand on landfill capacity 
could result in the need to truck waste long distances, including to sites outside the region which 
could result in localized impacts outside the region (e.g., noise, air quality, traffic). Landfill 
capacity is finite and by reducing landfill capacity outside the region, there would be less 
capacity available for areas outside the region. As a result, there would be significant impacts to 
landfills that accept solid waste. 
 
4.7.5.3 Summary of Cumulative Solid and Hazardous Waste Impacts 
 
The 2022 AQMP could result in significant adverse solid and hazardous waste impacts because 
of potential increases in waste produced during construction and operation activities. 
Implementation of the 2022 AQMP control measures, the TCMs in the Connect SoCal Plan, the 
SIP strategies, when combined with other past, present, and reasonably foreseeable activities, 
would result in a significant increase in solid and hazardous waste, and would contribute to 
cumulatively considerable impacts to solid and hazardous waste. 
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4.7.5.4  Cumulative Mitigation Measures 
 
No additional mitigation measures to reduce the significant cumulative impacts to solid and 
hazardous waste have been identified. 
 
4.7.5.5  Remaining Cumulative Solid and Hazardous Waste Impacts After Mitigation 
 
Cumulative impacts to solid and hazardous waste for past, present, and reasonably foreseeable 
future projects would remain significant and unavoidable for solid and hazardous waste.  
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4.8 POTENTIAL ENVIRONMENTAL IMPACTS FOUND NOT TO BE 
SIGNIFICANT 

The 2022 AQMP is designed to reduce emissions from existing emission sources and promote 
the use of the cleanest technology available. The proposed control measures focus on 
maximizing the implementation of existing zero emission and low NOx technologies, 
recognizing that new zero emission and ultra-low NOx technologies may still need to be 
invented or made commercially available to achieve the necessary reductions required to attain 
the 70 ppb ozone standard. The 2022 AQMP would accelerate the replacement of high-emitting 
mobile sources with low NOx and zero emission mobile sources; encourage the use of lower-
emitting alternative fuels; affect stationary sources at existing commercial/industrial facilities 
and residential developments; develop incentives to remove/replace higher emitting equipment; 
establish greater control of industrial stationary sources; control indirect sources of emissions; 
improve energy efficiency; improve emission leak detection and maintenance procedures; and 
establish educational and outreach programs. 
 
The environmental effects of the proposed project that may have potentially significant adverse 
effects on the environment are identified, evaluated, and discussed in detail in the preceding 
portions of Chapter 4 of this Program EIR and in the NOP/IS (see Appendix A) in accordance 
with CEQA Guidelines Sections 15126(a) and 15126.2. The following environmental topic areas 
were concluded in the NOP/IS to have potentially significant adverse impacts: air quality and 
greenhouse gas emissions, energy, hazards and hazardous materials, hydrology and water 
quality, noise, and solid and hazardous waste.  
 
The analysis provided in the NOP/IS also concluded that the following environmental topic areas 
would either have no impacts or less than significant impacts: aesthetics, agriculture and forestry 
resources, biological resources, cultural and tribal cultural resources, geology and soils, land use 
and planning, mineral resources, population and housing, public services, recreation, 
transportation, and wildfire. The reasons for concluding either no impacts or less than significant 
impacts for each of these environmental topic areas are explained in the following sections. No 
comments were received on the NOP/IS that disputed the conclusions of either no impacts or less 
than significant impacts for these environmental topic areas. 
 
4.8.1 AESTHETICS 
 
The majority of control measures implemented within South Coast AQMD’s jurisdiction would 
typically affect industrial, institutional, or commercial facilities located in appropriately zoned 
areas (e.g., industrial and commercial areas) that are not usually associated with scenic resources. 
Further, modifications would typically occur inside buildings, within the confines of the affected 
facilities, or because of the nature of the business (e.g., commercial or industrial), can easily 
blend in with the facilities with little or no noticeable effect on adjacent areas. In addition, the 
2022 AQMP contains some proposed control measures which focus on certain residential 
sources of air pollution (e.g., water heaters, space heaters, cooking devices and other combustion 
sources), and any modifications needed would occur inside buildings or in the case of energy 
efficiency improvements such as installing solar, on the roofs of residential buildings. Also, 
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improved air quality would provide benefits to scenic vistas and resources throughout South 
Coast AQMD’s jurisdiction. 
 
Mobile control measures would accelerate the replacement of high emitting on-road and off-road 
mobile sources with lower-emitting mobile sources. Accelerating the penetration of lower-
emitting mobile sources into market would not be expected to adversely affect scenic resources 
because these strategies do not require construction or disturbance to such resources. 
 
Control Measures EGM-01, MOB-02A, MOB-02B, MOB-06, and MOB-07 could potentially 
encourage the use of overhead power lines (catenary lines) to provide electricity. The areas 
affected by the proposed zero emission and low NOx control measures that could result in the 
installation of catenary lines are expected to be located in commercial, industrial areas, and along 
existing truck and rail transportation corridors. The truck and rail corridors likely to be involved 
are primarily associated with rail yards and intermodal facilities in industrial zones within 
Southern California (e.g., the Port of Los Angeles, the Port of Long Beach), and container 
transfer facilities near the Terminal Island Freeway, along the Alameda Corridor, as well as 
inland rail yards near downtown Los Angeles. The roadway eligible for state scenic highway 
designation, nearest to either of the ports, the cargo transfer facilities serving the ports, along the 
Alameda Corridor, or the downtown rail yards, would be Route 1 (Pacific Coast Highway at 
State Route 19 – Lakewood Boulevard, in Long Beach) in the southernmost portion of Los 
Angeles County. There are approximately five miles between the cargo transfer facilities serving 
the ports, to the intersection of State Route 19 and Route 1 (the point at which the roadway 
becomes eligible for designation as a state scenic highway). The potential locations for catenary 
overhead power lines (near the ports’ facilities, transportation corridors and rail yards) would not 
be visible to Route 1 at State Route 19 due to the numerous existing structures and topography 
between the two locations or any other scenic highways. 
 
There are no officially designated scenic highways or highways eligible for state scenic highway 
designation in areas affected by construction of zero emission or low NOx equipment associated 
with the 2022 AQMP; therefore, construction impacts on aesthetics are considered to be less than 
significant. 
 
Implementation of the proposed control measures is not expected to create additional demand for 
new lighting or exposed combustion sources (e.g., flares) that could create glare, adversely 
affecting day or nighttime views in any areas. Facilities affected by the proposed control 
measures typically make modifications to light sources within property borders, so any new light 
sources would typically be inside a building or not noticeable because of the presence of existing 
outdoor light sources. Based on these considerations, no significant aesthetic impacts are 
expected due to the implementation of the 2022 AQMP.  
 
4.8.2 AGRICULTURE AND FORESTRY RESOURCES 
 
Implementation of proposed 2022 AQMP control measures is not expected to generate any new 
construction of buildings or other structures that would require conversion of farmland to non-
agricultural use, conflict with zoning for agricultural uses, or a Williamson Act contract. Further, 
proposed control measures would typically affect existing facilities that are located in 
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appropriately zoned areas. Any new facilities that may be affected by AQMP control measures 
would be constructed and operated for reasons other than complying with the control measures. 
Improvements would continue to be subject to project-level review, including review of 
agricultural impacts under CEQA. Therefore, implementation of the proposed project would not 
affect Prime Farmland, Unique Farmland, or Farmland of Statewide Importance, or conflict with 
a Williamson Act contract, if implemented.  
 
Physical changes associated with the 2022 AQMP are expected to occur at previously developed 
sites and would not warrant construction in undeveloped areas where agricultural and forest 
resources are more likely to exist. The proposed control measures, including control measures 
related to mobile sources, would have no direct or indirect effects on agricultural or forest land 
resources because their focus is on achieving emission reductions by increasing the penetration 
of zero and low NOx technologies into market. The 2022 AQMP could provide benefits to 
agricultural and forest land resources by improving air quality in the region, thus reducing the 
adverse oxidation impacts of ozone on plants and animals. 
 
4.8.3 BIOLOGICAL RESOURCES 
 
Implementation of the proposed 2022 AQMP control measures is not expected to result in habitat 
modification, adversely affect any riparian habitat, or interfere with the movement of any native 
resident or migratory fish or wildlife species. Facilities affected by the proposed control 
measures have already been disturbed and typically do not contain open space, water features, or 
natural vegetation. Sites might contain landscaping that consists of ornamental trees, vegetation, 
and turf. The sites of the affected facilities that would be subject to the control measures are not 
expected to support riparian habitat, federally protected wetlands, or migratory corridors because 
they are existing, developed, and established industrial and commercial facilities. Additionally, 
special status plants, animals, or natural communities identified in local or regional plans, 
policies, or regulations, or by the California Department of Fish and Wildlife or U.S. Fish and 
Wildlife Service are not expected to be found on or in close proximity to the affected facilities. 
Construction projects that impact affected species are not reasonably foreseeable as part of 
implementation of the 2022 AQMP. Any new development potentially affecting biological 
resources would not be as a result of the 2022 AQMP control measures and approval of those 
projects, including evaluation of their environmental impacts, would occur regardless of the 2022 
AQMP and would be subject to project-level CEQA review. Based upon these considerations, 
significant adverse biological resources are not expected from implementing the proposed 
project.  
 
4.8.4 CULTURAL AND TRIBAL CULTURAL RESOURCES 
 
Commercial and industrial areas are generally not located in historic districts, and 
implementation of the proposed control measures is not expected to cause a substantial adverse 
change in the significance of a historical resource. The South Coast AQMD also provided a 
formal notice of the proposed project to all California Native American Tribes (Tribes) that 
requested to be on the Native American Heritage Commission’s (NAHC) notification list per 
Public Resources Code Section 21080.3.1(b)(1). The NAHC notification list provides a 30-day 
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period during which a Tribe may respond to the formal notice, in writing, requesting consultation 
on the proposed project. No Tribes requested consultation during the 30-day comment period. 
 
The provisions of CEQA, Public Resources Code Section 21080.3.1 et seq. (also known as AB 
52), require meaningful consultation with California Native American Tribes on potential 
impacts to tribal cultural resources, as defined in Public Resources Code Section 21074. Tribal 
cultural resources are sites, features, places, cultural landscapes, sacred places, and objects with 
cultural value to a California Native American tribe that are either eligible or listed in the 
California Register of Historical Resources or local register of historical resources. As part of the 
AB 52 process, Native American tribes must submit a written request to the relevant lead agency 
if it wishes to be notified of projects that require CEQA public noticing and are within its 
traditionally and culturally affiliated geographical area. 
 
Construction resulting from implementation of the proposed control measures would need to 
obtain city or county planning department approvals prior to commencement of any construction 
activities, and would be subject to project-level review, including separate tribal consultation 
pursuant to AB 52, as applicable, to address site-specific requests identified by the tribes. 
Therefore, impacts to tribal cultural resources are considered to be less than significant, and the 
2022 AQMP is not expected to cause any impacts to significant historic cultural resources. 
 
4.8.5 GEOLOGY AND SOILS 
 
The proposed control measures would not directly or indirectly expose people or structures to 
earthquake faults, seismic shaking, seismic-related ground failure including liquefaction, lateral 
spreading, landslides, mudslides, or substantial soil erosion. The proposed control measures 
specific to mobile sources, such as those that would accelerate the penetration of zero emission 
or low NOx vehicles into fleets in the South Coast AQMD’s jurisdiction, would not affect 
geology or soils because on-road vehicles would continue to operate on existing roadways. 
Although some of the proposed control measures would accelerate the penetration of zero 
emission or low NOx off-road equipment into market, replacing one type of off-road engine with 
a lower-emitting off-road engine would not be expected to require construction. 
 
Proposed control measures that promote implementation of rules or regulations for stationary 
sources would neither directly nor indirectly promote new land use projects that could be located 
on earthquake faults, seismic zones, etc. Seismic-related activities, in areas where facilities 
affected by the proposed control measures are located, would be part of the existing setting. 
Some minor structural modifications, however, at existing affected facilities may occur as a 
result of installing control equipment or making process modifications. Affected facilities or 
modifications to affected facilities, including the construction of new electricity or hydrogen 
infrastructure, would be required to comply with relevant California Building Code requirements 
in effect at the time of initial construction or modification of a structure. 
 
Southern California is an area of known seismic activity. The Alquist-Priolo Earthquake Fault 
Zoning Act was passed in 1972 to mitigate the hazard of surface faulting to structures for human 
occupancy. The main purpose of the Alquist-Priolo Earthquake Fault Zoning Act is to prevent 
construction of buildings used for human occupancy on the surface of active faults, in order to 
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minimize the hazard of surface rupture of a fault to people and habitable buildings. Before cities 
and counties can permit development within Alquist-Priolo Earthquake Fault Zones, geologic 
investigations are required to show that a proposed development site is not threatened by surface 
rupture from future earthquakes. Therefore, any future project development would not subject 
people or structures to hazards arising from surface rupture of a known active fault. 
 
The most significant geologic hazard is the potential for moderate to strong ground shaking 
resulting from earthquakes generated on the faults in seismically active southern California. It is 
anticipated that future projects would likely be subject to strong ground shaking due to 
earthquakes on nearby faults. The intensity of ground shaking would depend on the magnitude of 
the earthquake, distance to the epicenter, and the geology of the area between the epicenter and 
the project sites. 
 
The California Building Code (CBC) as promulgated in the CCR, Title 24, Part 2, contains 
provisions to safeguard against major structural failures or loss of life caused by earthquakes or 
other geologic hazards. The CBC contains provisions for earthquake safety based on factors 
including the types of soil and rock onsite, and the strength of ground motion with specified 
probability of occurring at the site. The CBC requirements operate on the principle that 
providing appropriate foundations, among other aspects, helps to protect buildings from failure 
during earthquakes. Additionally, CBC Section 1803.2 requires a geotechnical investigation that 
must evaluate soil classification, slope stability, soil strength, position and adequacy of load-
bearing soils, the effect of moisture variation on soil-bearing capacity, compressibility, 
liquefaction, and expansiveness, as necessary. The geotechnical investigation must be prepared 
by registered professionals (i.e., California Registered Civil Engineer or Certified Engineering 
Geologist). Compliance with the requirements of the CBC for structural safety during a seismic 
event would reduce hazards from strong seismic ground shaking, as well as liquefaction, to less 
than significant. 
 
The issuance of building permits from the local cities or counties will assure compliance with the 
California Building Code requirements. Finally, no control measures would require the location 
of new facilities, or relocation of existing ones, in areas prone to liquefaction or other earthquake 
hazards. Land use decisions are under the authority of the local jurisdictions, typically cities or 
counties. The South Coast AQMD has no authority over land use decisions except to impose 
specific air pollution control requirements, which do not drive the land use approval process, and 
CEQA does not grant an agency new powers independent of the powers granted to the agency by 
other laws.  
 
Projects that occur as a result of the 2022 AQMP are largely expected to occur at commercial 
and industrial areas, and have a small construction footprint. Construction activities would be 
subject to local, regional, and state codes and requirements for erosion control and grading 
during construction. Projects would be subject to the National Pollution Discharge Elimination 
System (NPDES) permitting regulations, including the development and implementation of a 
Stormwater Pollution Prevention Plan (SWPPP) as applicable. Construction contractors would 
be required to prepare and implement a SWPPP and associated Best Management Practices 
(BMPs) in compliance with the Construction General Permit (CGP) during grading and 
construction of any site that disturbs more than one acre of land. Adherence to the BMPs in the 
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SWPPP and adherence with local, regional, and state codes and requirements for erosion control 
and grading during construction would reduce, prevent, or minimize soil erosion from grading 
and construction activities. Therefore, soil erosion impacts would be less than significant. 
 
Paleontological resources, commonly known as fossils, are the recognizable physical remains or 
evidence of past life forms found on earth in past geological periods — and can include bones, 
shells, leaves, tracks, burrows, and impressions. Ground-disturbing activities such as grading or 
excavation have the potential to unearth paleontological resources. Most facilities affected by 
2022 AQMP control measures would be located on previously disturbed industrial and 
commercial sites where there is little likelihood of identifiable artifacts. It is possible, however, 
that cultural or archaeological resources or human remains may nevertheless be discovered. New 
installations of air pollution control equipment or infrastructure for zero emission and low NOx 
equipment are unlikely to require substantial soil excavation and would be located on already 
disturbed and developed industrial land uses. Therefore, no significant impact would occur. 
Further, projects implemented as a result of the 2022 AQMP would be subject to project-level 
review, including review of both geological and paleontological impacts under CEQA, as 
applicable. Therefore, implementation of the 2022 AQMP is not expected to directly or 
indirectly destroy a unique paleontological resource or site or unique geological feature or result 
in other significant adverse geology or soils impacts. 
 
4.8.6 LAND USE AND PLANNING 
 
Implementation of proposed control measures that promote the installation of stationary source 
control equipment, at existing commercial or industrial facilities would not create land use 
impacts because construction of major new developments (e.g., new neighborhoods) affecting 
land use planning would occur for reasons other than implementation of the proposed control 
measures and could occur regardless of the 2022 AQMP. Facilities required to support the 2022 
AQMP control measures are expected to be located in industrial and commercial areas that 
would be compatible with such development. Control Measure EGM-01 would affect new or 
redevelopment projects, but would not affect the land use or zoning aspects of projects. In 
addition, Control Measure EGM-01 would minimize air quality impacts but would not impact 
planning decisions made by local jurisdictions, so no impacts on land use would be expected. 
Since the 2022 AQMP does not require construction of major new land use developments in any 
areas within South Coast AQMD’s jurisdiction, none of the proposed control measures are 
expected to physically divide any established communities within South Coast AQMD’s 
jurisdiction. 
 
Potential land use impacts associated with the 2022 AQMP could come from the construction of 
support systems (e.g., catenary overhead electrical lines or magnetic infrastructure related to 
operation of zero and low NOx transport systems). For purposes of evaluating potential land use 
impacts, the analysis assumed that no new rail or truck traffic routes would be constructed, but 
rather that existing truck and rail routes and corridors would be modified. The truck and rail 
corridors likely to be involved are primarily associated with rail yards and intermodal facilities in 
industrial zones within the Southern California area. Since only existing transportation routes 
would likely be modified (e.g., electric lines installed) and no new transportation routes are 
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anticipated, no land use conflicts, or inconsistencies with any general plan, specific plan, local 
coastal program, or zoning ordinance are expected. 
 
Activities that result from implementing the various proposed control measures would be subject 
to project-level review that would assess consistency with adopted land use regulations, 
including review of impacts to land use and planning under CEQA, as applicable. Any proposed 
modification to an existing rail or truck traffic route/corridor will require a separate CEQA 
evaluation. No significant land use impacts were identified because any activities undertaken to 
implement the proposed control measures would be expected to comply with, and not interfere 
with, applicable land use plans, policies, or regulations of an agency with jurisdiction over the 
project, including, but not limited to the general plans, specific plans, local coastal programs or 
zoning ordinances.  
 
4.8.7 MINERAL RESOURCES 
 
There are no provisions in the 2022 AQMP that would result in the loss of availability of a 
known mineral resource of value to the region and the residents of the state, or of a locally-
important mineral resource recovery site delineated on a local general plan, specific plan, or 
other land use plan. The 2022 AQMP provides incentives for the penetration of low NOx and 
zero emission technologies into market which are not expected to result in an increase in the use 
of mineral resources. The proposed project is not expected to require substantial construction 
activities and would not have any significant effects on the use of important minerals. Therefore, 
no new demand for mineral resources is expected to occur and no significant adverse mineral 
resources impacts from implementing the proposed project are anticipated. 
 
4.8.8 POPULATION AND HOUSING  
 
The proposed project is not anticipated to generate any significant effects, either direct or 
indirect, on the population or population distribution of people living in the South Coast 
AQMD’s jurisdiction as no additional workers are anticipated to be required in order to 
implement any of the proposed control measures. Consistent with past experience, it is expected 
that the existing labor pool within the southern California area would accommodate the labor 
requirements for any modifications requiring construction at affected facilities. Additionally, the 
proposed control measures contain no provisions that would cause displacement of substantial 
numbers of people or housing necessitating construction of replacement housing elsewhere. 
Accordingly, population and housing impacts are not expected from the implementation of the 
2022 AQMP.  
 
4.8.9 PUBLIC SERVICES 
 
Fire protection and emergency medical services would be provided to affected facilities and 
residential developments by local county and city fire departments. Although the implementation 
of the proposed control measures would use alternative fuels (e.g., hydrogen), alternative fuels 
would displace gasoline and diesel fuels. As first responders to emergency situations, fire 
departments are trained to respond to a variety of situations related to hazardous materials. Large 
industrial facilities (e.g., electric generating plants and refineries) have on-site fire response 
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personnel and the local fire departments provide assistance to the on-site personnel. Therefore, 
no increase in calls for fire protection, and emergency medical service would be expected from 
implementation of the proposed control measures. New residential developments would be 
required to comply with Control Measures R-CMB-01, R-CMB-02, R-CMP-03, and R-CMB-04 
and development proposals would be subject to project-level review by the local land use 
agency, including review of fire protection impacts under CEQA, as applicable. 
 
Furthermore, all activities undertaken as a result of implementing the proposed control measures 
would be required to comply with fire-related safety features in accordance with the applicable 
provisions of the adopted California Fire Code, any county or city ordinances, and standards 
regarding fire prevention and suppression measures related to water improvement plans, fire 
hydrants, fire access, and water availability. Based on the preceding discussion, implementation 
of the proposed control measures would not adversely affect the ability of local fire protection to 
provide adequate service and impacts would be less than significant. 
 
Implementation of the proposed control measures would not result in an increase in calls for 
police protection. Implementation of the proposed control measures occur at existing facilities or 
promote transition to cleaner emitting equipment at new developments, but would not facilitate 
the construction of new development. At existing industrial facilities, on-site security is typical 
and would be expected to continue to with the same demand for police department support as is 
currently needed. In addition, new residential developments would be required to comply with 
the Control Measures R-CMB-01, R-CMB-02, R-CMP-03, and R-CMB-04 and the development 
proposals would be subject to project-level review by the local land use agency, including review 
of police protection impacts under CEQA, as applicable. 
 
The need for new facilities, or the expansion of existing schools, parks, or library services and 
facilities is tied to population growth. As indicated in Section XIII - Population and Housing of 
the NOP/IS, implementation of the proposed control measures would not induce population 
growth either directly or indirectly. Therefore, with no increase in local population, there would 
be no additional demand for new or expanded schools, parks, and libraries and no other adverse 
population or housing impacts are expected. 
 
4.8.10 RECREATION 
 
Demand for parks and recreational facilities in an area is usually determined by the area’s 
population. As discussed in Section 4.8.9 - Population and Housing, the implementation of the 
proposed control measures does not include the development of new homes, which would lead to 
an increase in population and thereby, the need for additional park and recreation facilities. 
Therefore, the implementation of the proposed control measures would not increase the use of 
existing neighborhood and regional parks or other recreational facilities, nor would it require 
construction of new or expanded parks or recreational facilities. No impacts to park and 
recreational facilities would occur and no mitigation measures are necessary. 
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4.8.11 TRANSPORTATION 
 
The 2022 AQMP would affect existing commercial/industrial facilities and residential 
developments; accelerate the replacement of high-emitting mobile sources with low NOx and 
zero emission mobile sources; establish greater control of industrial stationary sources; control 
indirect sources of emissions; develop incentives to remove/replace higher emitting equipment; 
establish specifications for fuels and mobile source exhaust emissions; improve detection and 
procedures; and establish educational and outreach programs. Implementation of the proposed 
control measures is not expected to substantially alter vehicle mileage or transportation routes. 
The 2022 AQMP builds upon transportation and related TCMs developed by SCAG and 
included in the SCAG RTP/SCS. Therefore, the proposed control measures would not conflict 
with a program plan, ordinance, or policy addressing the circulation system, including transit, 
roadway, bicycle, and pedestrian facilities. 
 
The 2022 AQMP would revise the previous motor vehicle emissions budgets with new emission 
calculations using the latest motor vehicle emission factors and planning assumptions. The U.S. 
EPA’s Transportation Conformity Rule requires that transportation plans and projects must not 
exceed SIP motor vehicle emission budgets for attaining and maintaining health-based air quality 
standards or a conformity lapse would occur (preventing further funding of transportation 
projects). By avoiding a conformity lapse, the region would continue to receive federal funding 
for future transportation projects, which would generally improve traffic flow. 
 
Implementation of the proposed control measures has the potential to result in an increase in 
transportation related to construction of new or modified air pollution control equipment. 
Construction trips and vehicle miles traveled (VMT) are associated with contractors and vendors 
delivering and installing equipment at affected facilities. Construction activity impacts are 
temporary in nature and will vary depending on the number and location of facilities, and the 
size of the construction workforce needed. 
 
The CARB Technical Advisory on Evaluating Transportation Impacts in CEQA to comply with 
CEQA Guidelines Section 15064.3 focuses on permanent, new employee VMT. [California 
Office of Planning and Research, 2018]. Because of the temporary nature of construction 
activities, any increase in VMT related to construction activities would occur on a short-term 
basis at each location. In general, temporary construction-related increases in VMT are not 
considered to be a transportation impact or inconsistent with the requirements in CEQA 
Guidelines Section 15064.3, as they do not have a permanent impact on regional VMT. 
Additionally, discretionary projects at affected facilities could be subject to project-level review 
under CEQA. Therefore, temporary effects of construction-related vehicles would not conflict 
with the state’s GHG reduction and associated VMT goals for the transportation sector. 
 
Control Measures L-CMB-01, L-CMB-03, L-CMB-07, CMB-10, ECC-02, and MOB-07 have 
the potential to affect operational transportation by potentially increasing the amount of ammonia 
and or catalyst needed to operate SCR units. These deliveries are expected to be accomplished 
using heavy-duty trucks and occur periodically (i.e., conservatively estimated to be no more than 



 Chapter 4 – Environmental Impacts and Mitigation Measures 
Final Program Environmental Impact Report Subchapter 4.8 – No Significant Impacts 
 

2022 AQMP 4.8-10 November 2022 

one truck per week per affected facility but could be less frequent). CEQA Guidelines Section 
15064.3(a) pertains to automobile travel attributable to a project.210 It does not require any 
analysis of increased VMT from heavy-duty truck trips. In fact, in CARB’s 2017 Scoping Plan, 
the state’s strategy for the goods-movement sector does not focus on reducing VMT but rather, 
on advances in technology zero-emissions and near-zero-emissions control strategies (CARB, 
2017).211 Therefore, less than significant transportations impacts from the implementation of the 
proposed control measures is expected to occur.   
 
One of the primary goals of the 2022 AQMP is the replacement of high-emitting mobile sources 
with low NOx and zero emission mobile sources. Control measures aimed at mobile sources are 
not expected to result in an increase in mobile sources (e.g., an increase in automobiles or trucks) 
but would instead replace higher emission vehicles with lower emitting mobile sources. 
Therefore, these types of control measures would not result in an increase in VMT, but would 
instead encourage the use of lower-emitting mobile sources. 
 
CEQA Guidelines Section 15064.3(a) clarifies that the primary consideration in evaluating a 
project’s transportation impacts for CEQA purposes is the amount and distance that a project 
might cause people to drive. This captures two measures of transportation impacts: number of 
automobile trips generated and VMT. Additional permanent employees are not expected to be 
required to operate equipment that may require additional air pollution control equipment, due to 
implementation of the 2022 AQMP. As discussed in Section 4.8.9 - Population and Housing, 
implementation of the 2022 AQMP is not expected to generate additional employee or 
population increases. Therefore, no increase in vehicle trips or VMT is expected. Therefore, less 
than significant impacts from the implementation of the proposed control measures are expected 
to occur. 
 
Implementation of the proposed control measures does not involve or require the construction of 
new roadways, alter existing roadways, or introduce incompatible uses to existing roadways. 
However, some of the proposed control measures could result in the construction of catenary 
overhead electrical lines or magnetic infrastructure to operate zero and low NOx transport 
systems (e.g., EGM-01, MOB-02A, MOB-02B, MOB-06, and MOB-07). No new rail or truck 
traffic routes are expected to be constructed, but rather existing truck and rail routes/corridors 
would be modified. Since only existing transportation routes would likely be modified (e.g., 
electric lines installed) and no new transportation routes are anticipated, no increase in traffic 
hazards are expected. 
 
 
 

 
210 South Coast AQMD staff conducted extensive research on the state’s guidance for how to analyze truck VMT 

under SB 743 in CEQA documents. Searches included reviews of OPR’s December 2018 Technical Advisory, 
CARB’s 2017 Scoping Plan Update, the California Natural Resources Agency’s rulemaking documents for the 
Updates to the 2019 CEQA Guidelines, which includes the incorporation of SB 743 requirements, and 
consultation with SCAG staff.  

211 California Air Resources Board, 2017, California’s 2017 Climate Change Scoping Plan: The Strategy for 
Achieving California’s 2030 Greenhouse Gas Target, 
https://www.arb.ca.gov/cc/scopingplan/2030sp_pp_final.pdf, accessed on March 18, 2019. 

https://www.arb.ca.gov/cc/scopingplan/2030sp_pp_final.pdf
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4.8.12 WILDFIRE 
 
Activities that result from implementation of the proposed control measures would not block or 
otherwise interfere with the use of evacuation routes; nor would they interfere with operations of 
emergency response agencies or with coordination and cooperation between such agencies. 
Therefore, there would be no impacts on emergency activities. 
 
Implementation of the proposed control measures would affect existing commercial/industrial 
facilities and residential developments; accelerate the replacement of high-emitting mobile 
sources with low NOx and zero emission mobile sources; establish greater control of industrial 
stationary sources; control indirect sources of emissions; develop incentives to remove/replace 
higher emitting equipment; establish specifications for fuels and mobile source exhaust 
emissions; improve detection and procedures; and establish educational and outreach programs 
in appropriately zoned areas. Since commercial and industrial areas are not typically located near 
wildland or forested areas, implementation of the proposed control measures is not expected to 
increase the risk of wildland fires. Further, site preparation of industrial facilities often includes 
the removal of vegetation for fire safety. Therefore, affected industrial facilities are expected to 
be devoid of plant life (except landscape vegetation), especially native vegetation.  
 
Similarly, for the proposed control measures that will affect residential land uses, any 
modifications needed would occur inside the buildings or in the case of energy efficiency 
improvements such as installing solar, on the roofs of residential buildings, and would not be 
expected to create any greater risk of wildland fires than the existing residential developments 
themselves. Moreover, the proposed residential control measures may involve replacing gas-fired 
water heaters, space heaters, cooling devices, and other combustion sources with electric devices, 
reducing the use of fuel and the potential to cause wildland fires. 
 
Any structures subject to the implementation of proposed control measures that would be located 
in fire hazard severity zones are required to be designed, built, and operated in accordance with 
state regulations specifying building materials and structural designs for structures in such zones, 
including CBC Chapter 7A and California Fire Code Chapter 49; regulatory requirements for 
defensible space including Public Resources Code Section 4291 et seq.; and subject to project-
level CEQA review, including review of wildfire impacts, as applicable. Electric utilities are 
required to abide by the requirements of the California Public Utilities Commission (CPUC) Fire 
Safety Regulations as they relate to utility poles and wires, and vegetation management. 
 
Additional measures are in place to minimize the impacts of pollutant concentrations from 
wildfire ash. Recognition of the growing threat that wildfire smoke poses to public health and 
safety has resulted in a response led by the U.S. Forest Service and enhanced partnership with 
many other agencies, such as the National Park Service. The Wildland Fire Air Quality Response 
Program (WFAQRP) was created to directly assess, communicate, and address risks posed by 
wildfire smoke to the public as well as fire personnel. South Coast AQMD also issues air quality 
alerts, advisories, and forecasts by email through AirAlerts.org. South Coast AQMD also 
maintains an interactive online map to view current air quality conditions in the region. 
Therefore, the proposed control measures in the 2022 AQMP are not expected to result in 
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structures being built within or adjacent to wildfire areas, or result in an increased risk of 
wildfire. 
 
Catastrophic wildfire can create favorable conditions for other hazards, such as flooding and 
landslides during the rainy season. However, since commercial and industrial areas are not 
typically located near wildland or forested areas, implementing the 2022 AQMP control 
measures would not expose people or structures to post-fire hazards such as flooding, landslides, 
slope instability, or drainage changes. Any new structures subject to the implementation of 
proposed control measures (e.g., new residential developments) that would be located in fire 
hazard severity zones would be subject to project-level CEQA review, including review of 
wildfire impacts, as applicable. Control measures applicable to reducing emissions from 
residential developments (e.g., R-CMB-01 through R-CMB-04) do not affect the siting of 
residential developments. Therefore, there would be no impacts or increased fire risks to people 
or structures associated with implementation of the 2022 AQMP. 
 



SUBCHAPTER 4.9 

OTHER CEQA TOPICS 

Growth-Inducing Impacts 

Significant Environmental Effects Which Cannot be Avoided 

Relationship Between Short-Term Uses and Long-Term 
Productivity 
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4.9 OTHER CEQA TOPICS 

4.9.1 GROWTH-INDUCING IMPACTS 
 
CEQA defines growth-inducing impacts as those impacts of a proposed project that “could foster 
economic or population growth, or the construction of additional housing, either directly or 
indirectly, in the surrounding environment. Included in this are projects which would remove 
obstacles to population growth” [CEQA Guidelines Section 15126.2(e)]. 
 
To address this issue, potential growth-inducing effects are examined through the following 
considerations:  
 

• Facilitation of economic effects that could result in other activities that could 
significantly affect the environment; 

 
• Expansion requirements for one or more public services to maintain desired levels of 

service as a result of the proposed project; 
 

• Removal of obstacles to growth through the construction or extension of major 
infrastructure facilities that do not presently exist in the project area or through changes 
in existing regulations pertaining to land development;  
 

• Adding development or encroachment into open space; and/or 
 

• Setting a precedent that could encourage and facilitate other activities that could 
significantly affect the environment. 

 
4.9.1.1  Economic and Population Growth and Related Public Services 
 
The proposed project would not directly foster economic or population growth or the 
construction of new housing in the southern California area. The 2022 AQMP is designed to 
reduce emissions from existing emission sources and promote the use of the cleanest technology 
available. The proposed control measures focus on maximizing the implementation of existing 
zero emission and low NOx technologies, recognizing that new zero emission and ultra-low NOx 
technologies may still need to be invented or made commercially available to achieve the 
necessary reductions required to attain the 70 ppb ozone standard. However, the 2022 AQMP 
would not be the cause of residential, commercial, or industrial development. 
 
The 2022 AQMP would not remove barriers to population growth, as it involves no changes to a 
General Plan, zoning ordinance, or a related land use policy. Alternatively, the 2022 AQMP 
would not create barriers to projected population growth because it would result in improving air 
quality and attaining the 70 ppb ozone standard, thus protecting public health.  
 
The 2022 AQMP does not include policies that would encourage the development of new 
housing, population-generating uses, or infrastructure that would directly encourage such uses. 
The 2022 AQMP does not change jurisdictional authority or responsibility concerning land use 
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or property issues. Land use authority falls solely under the purview of the local governments. 
The South Coast AQMD is specifically excluded from infringing on existing city or county land 
use authority. [Health and Safety Code Section 40414]. Therefore, the 2022 AQMP would not 
directly trigger new residential development in the area or alter land use policies. 
 
The 2022 AQMP may result in construction activities associated with implementation of certain 
control measures (e.g., control equipment at existing stationary sources or electrification along 
existing roadways). However, the 2022 AQMP would not directly or indirectly stimulate 
population growth, remove obstacles to population growth, or necessitate the construction of new 
community facilities that would lead to additional growth in the Basin. It is expected that 
construction workers will be largely drawn from the existing workforce pool in southern 
California. Considering the existing labor force is about 8.8 million in the region and current 
unemployment rate of four to five percent,212 it is expected that a sufficient number of workers 
are available locally and that few or no workers would need to relocate for construction jobs 
potentially created by the proposed project as construction activities would be spread over a 
period of 2023 to 2036. Further, the 2022 AQMP would not be expected to result in an increase 
in local population, housing, or associated public services (e.g., fire, police, schools, recreation, 
and library facilities) since no increase in population or the permanent number of workers is 
expected. Likewise, the proposed project would not create new demand for secondary services, 
including regional or specialty retail, restaurant or food delivery, recreation, or entertainment 
uses. As such, the 2022 AQMP would not foster economic or population growth in the 
surrounding area in a manner that would be growth-inducing. 
 
Thus, implementing the 2022 AQMP will not have any direct or indirect growth-inducing 
impacts on businesses in the South Coast AQMD’s jurisdiction because it is not expected to 
foster economic or population growth or the construction of additional housing.  
 
4.9.1.2  Removal of Obstacles to Growth 
 
The 2022 AQMP will be implemented within South Coast AQMD’s jurisdiction which is located 
within an existing urbanized area where adequate infrastructure is already in place to serve the 
existing surrounding population. The proposed project would not employ activities or uses that 
would result in growth inducement, such as the development of new infrastructure (e.g., new 
roadway access) that would directly or indirectly cause the growth of new populations, 
communities, or currently undeveloped areas. The 2022 AQMP is not expected to result in the 
use of energy resources in a wasteful manner. However, the 2022 AQMP includes incentives to 
shift from diesel and gasoline fuel use to increased electrification of stationary and mobile 
sources.  
 
The 2022 AQMP could result in a substantial increase in electricity demand (11 percent of the 
existing electricity use in the Basin), as well as natural gas and hydrogen use, the impacts of 
which are potentially significant. The demands for electricity associated with increased 
electrification of mobile sources could be partially offset by charging equipment (e.g., electric 

 
212  EDD, Labor Market Information Division, Labor Market Information by County, July 2022. 

https://www.labormarketinfo.edd.ca.gov/geography/lmi-by-county.html 
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vehicles) at night when the electricity demand is low, thus minimizing impacts on peak 
electricity demands. In addition, any increase in electricity demand would, over time, result in a 
concurrent reduction in demand for other types of fuels, particularly petroleum-based fuels.  
 
In the CEQA Guidelines, Appendix F: Energy Conservation, the wise and efficient use of energy 
includes: 1) decreasing overall per capita energy consumption; 2) decreasing reliance on fossil 
fuel such as coal, natural gas, and oil; and 3) increasing reliance on renewable energy sources. 
Implementation of the 2022 AQMP would increase demand for renewable energy because the 
transition to electric vehicles and the increased use of low NOx and zero emission technologies 
would increase the use of electricity and decrease the use of petroleum-based fuels in 
conventional vehicles and other higher-emitting technologies. Thus the 2022 AQMP would 
support the efficient use of energy by decreasing the use of fossil fuels and increasing the 
reliance on renewable energy sources, providing a beneficial long-term operational impact on 
energy conservation. Further, the 2022 AQMP includes strategies that promote energy 
conservation (Control Measure FLX-01) without identifying specific targets; therefore, its 
benefits have not been quantified in this analysis.  
 
While construction and operation activities that may occur as a result of the proposed project will 
require trips associated with construction workers and delivery of supplies, the trips are expected 
to occur via existing roadways and transportation corridors. Thus, the proposed project is not 
expected to require the development of new roads or freeways. Likewise, the 2022 AQMP would 
not result in the expansion of public service facilities (e.g., police, fire, libraries, and schools). 
However, growth induced by the 2022 AQMP would be limited to the increase in electricity, 
natural gas, and hydrogen to support the increased penetration of low NOx and zero emission 
technologies.  
 
4.9.1.3  Development or Encroachments into Open Space 
 
Development can be considered growth-inducing when it is not contiguous to existing urban 
development and introduces development into open space areas. The proposed project will be 
implemented within South Coast AQMD’s jurisdiction which is located within an existing 
urbanized area. The areas where construction activities may occur would be at existing stationary 
sources and along transportation corridors. Stationary sources are generally located within 
commercial and industrial (urbanized) areas. Any related construction activities would be 
expected to be within the confines of the existing facilities and would not encroach into open 
space. The 2022 AQMP may also result in the construction of overhead catenary lines to 
electrify roadways and transportation corridors. These transportation measures are expected to 
use existing roadways and are not expected to require the development of new roads or freeways. 
Therefore, the 2022 AQMP would not result in development within or encroachment into an 
open space area. 
 
4.9.1.4  Precedent Setting Action 
 
The 2022 AQMP demonstrates attainment of the 8-hour federal 70 ppb ozone standard by 2037 
as required by the CAA. The federal CAA requires ozone nonattainment areas to prepare a State 
Implementation Plan which must be submitted to the U.S. EPA. Therefore, the 2022 AQMP is 
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being prepared to comply with federal air quality planning regulations and requirements. These 
required approvals are routine compliance actions and would not result in precedent-setting 
actions that might cause other significant environmental impacts (other than those evaluated in 
other sections of this Program EIR). 
 
4.9.1.5  Conclusion 
 
The 2022 AQMP was developed to comply with federal air quality planning requirements for 
ozone. The 2022 AQMP is not expected to foster economic or population growth, or result in the 
construction of additional housing or other infrastructure, either directly or indirectly, that would 
further encourage growth. The 2022 AQMP could result in construction projects at existing 
stationary sources and along existing transportation corridors. However, the proposed project 
would not be considered growth-inducing, because it would not result in an increase in 
production of resources or cause a progression of growth that could significantly affect the 
environment either individually or cumulatively, other than as evaluated in Chapter 4 of this 
Program EIR. 
 
4.9.2 SIGNIFCANT ENVIRONMENTAL EFFECTS WHICH CANNOT BE AVOIDED 
 
CEQA Guidelines Section 15126(c) requires an environmental analysis to consider “any 
significant irreversible environmental changes which would be involved if the proposed action 
should be implemented.” Irreversible changes include a large commitment of nonrenewable 
resources, committing future generations to specific uses of the environment (e.g., converting 
undeveloped land to urban uses), or enduring environmental damage due to an accident.  
 
The following is a summary of impacts associated with the 2022 AQMP that this Program EIR 
concluded are significant.  
 

• Air quality impacts for criteria pollutants associated with the following construction 
activities due to the implementation of the control measures in the 2022 AQMP were 
concluded to be potentially significant: 1) the demolition or removal of components from 
existing buildings, or structures, such as equipment, mechanical systems, cooking 
devices, clothes dryers, water and/or space heating systems, and pool heaters; 2) the 
installation of new energy efficient equipment, mechanical systems, cooking devices, 
clothes dryers, water and/or space heating systems; and pool heaters; 3) the construction 
of additional infrastructure to produce more alternative fuels to support alternative-fueled 
vehicles (e.g., electric, hydrogen, natural gas); 4) the construction of additional 
infrastructure to produce more electricity to support electric vehicles and the 
electrification of new sources (e.g., additional on-road vehicles and marine vessels, 
“wayside” electric power such as catenary lines); 5) the construction of air pollution 
control equipment at stationary sources (e.g., SCRs), the retrofit of existing equipment 
with low NOx technology (e.g., low or ultra-low NOx burners) or the use of cleaner 
stationary sources (e.g., Tier 4 engines and newer boilers); and 6) construction for the 
replacement of higher emitting combustion equipment with low NOx equipment. 
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• Implementation of control measures in the 2022 AQMP is expected to result in 
potentially significant short-term increases in GHG emissions from construction projects, 
additional production and use of electricity generation from natural gas combustion (prior 
to the full conversion to renewable sources), additional production and use of alternative 
fuels, and replacement of existing combustion equipment with new lower emitting 
combustion equipment; however, these will be offset by substantial GHG emission 
reductions occurring over the long-term from replacing diesel- and gasoline-fueled 
equipment with electric-powered and alternative fueled equipment.   

 
• The 2022 AQMP could result in a substantial increase in the demand for electricity 

(greater than 11 percent of the existing electricity use in the Basin), natural gas, and 
hydrogen. The potential energy impacts for these resources are considered potentially 
significant.  

 
• As natural gas is widely available, natural gas supplies are not expected to be limited if 

the proposed project is implemented. The combined increase in natural gas demand 
needed for producing electricity and hydrogen and for fueling vehicles may be somewhat 
offset over the long-term by a decrease in demand for natural gas appliances in 
commercial and residential setting. However, over the short-term, the natural gas demand 
is expected to increase and the proposed project may result in significant adverse energy 
impacts relating to natural gas demand. The energy impacts relating to natural gas supply 
and demand would remain significant after mitigation.  
 

• Implementation of the 2022 AQMP could result in an increase in hydrogen use that 
cannot be currently met by existing producers. The expansion of hydrogen production, 
especially in the short-term through steam methane reforming of natural gas, is expected 
to have significant energy impacts. 

• Increased usage of ammonia due to implementation of control measures in the 2022 
AQMP could generate significant adverse hazard impacts during routine transport as a 
result of an accidental release of delivered aqueous ammonia. 

• The hazards impact from a catastrophic rupture of an ammonia tank is considered a 
potentially significant, since off-site receptors could be exposed to concentrations that 
would exceed the ERPG-2 toxic endpoint concentration for ammonia.  

• The construction of any new hydrogen plants would be expected to be constructed within 
existing industrial facilities that would likely have at least 90 feet to the closest off-site 
receptor and, therefore, poses a less than significant hazard impact. Hazards impacts from 
the construction of new natural gas pipeline to service those hydrogen plants would be 
considered potentially significant. 

• The increased transport of LNG may increase transportation hazards associated with 
mobile source fuels. Consequently, increased use of LNG is expected to generate 
significant adverse hazard impacts during transport.  

• While the continued and potential increased use of water-based coatings and products 
would generally be expected to reduce the overall hazard impacts associated with 
solvent-based products, the potential reformulation of coatings and products to products 
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that are more flammable (e.g., acetone) could result in a significant impact on fire 
hazards.  

• Overall, implementation of Control Measures L-CMB-01, L-CMB-05, L-CMB-06, CTS-
01, MCS-02, MOB-05, MOB-06, MOB-07, and M0B-08 combined has the potential to 
cause significant water demand and water supply impacts after combining the amount of 
water that may be needed during both construction and operation. While increased water 
demand may not necessarily be exceeded for an individual project at a facility, the 
collective water use has the potential to exceed the potable water demand significance 
threshold of 262,820 gallons per day. Mitigation measures are proposed, but the specific 
ones that would be implemented depend on the specific characteristics of individual 
projects, the volume and type of water expected to be used and whether there is sufficient 
supply of water given the ongoing extreme drought conditions. Water demand and water 
supply impacts are therefore expected to remain significant after mitigation measures are 
applied. 

• In addition, implementation of Control Measures L-CMB-01, L-CMB-05, L-CMB-06, 
CTS-01, MCS-02, MOB-05, MOB-06, MOB-07, and M0B-08 combined has the 
potential to cause potentially significant water quality impacts such that mitigation 
measures are required. While potential changes in water quality volume and 
concentration levels may not require all affected facilities to modify their industrial waste 
discharge permit or NPDES permit, it is possible that some facilities may need to do so. 
Mitigation measures are proposed, but the specific ones that would be implemented 
depend on the specific characteristics of individual projects, the wastewater volume and 
concentration levels expected to be discharged and whether there is sufficient capacity in 
the existing wastewater treatment and storm water collection systems to handle the 
increased volume. If sufficient capacity does not exist, then a facility will be faced with 
physically modifying their wastewater treatment and/or storm water collection systems 
which would require discretionary approvals and potentially, further CEQA review. 
Therefore, water quality water demand and water supply impacts are expected to remain 
significant after mitigation measures are applied. 

• Construction noise and vibration impacts from modifications to existing equipment and 
facilities, as well as existing roadways and roadway infrastructure is expected to be 
significant, so mitigation measures are proposed. Because project-specific information is 
required to determine existing noise level, which mitigation measures can be applied, and 
whether noise level can be reduced to less than significant; for conservatism, construction 
noise and vibration impacts are expected to remain significant after mitigation measures 
are applied. 

• Installation of air pollution control equipment (e.g., low NOx burners, SCR systems, 
electrification of sources); 2) replacement of existing equipment; 3) installation of 
roadway infrastructure (wayside power and catenary lines or other similar technologies); 
4) installation of battery charging infrastructure; and 5) installation of alternative fuel 
infrastructure are expected to generate solid and hazardous waste associated with 
construction activities. Because the amount of potential construction and demolition 
waste generated by implementing control measures from the 2022 AQMP cannot be 
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quantified, solid and hazardous waste impacts from construction are concluded to be 
significant even after mitigation is applied. 

• The extent of solid and hazardous waste impacts from early retirement of equipment is 
difficult to quantify, but concluded to generate significant adverse impact because 
available landfill space is limited to approximately 100,000 tons per day with only four 
solid waste landfills in Southern California having capacity past 2039. Impacts are 
expected to be significant even after mitigation is applied. 

 
While feasible mitigation measures have been developed for the identified significant adverse 
impacts, the mitigation measures may not reduce the impacts to less than significant levels. The 
2022 AQMP would place an incremental demand on nonrenewable and limited resources, such 
as energy and water supplies relative to the rate of use of these resources due to population 
growth and increased consumer demand. The largely irretrievable conversion of undeveloped, 
agricultural land to urban uses is a function of the growing population and local land use 
authority, not the 2022 AQMP. The 2022 AQMP is expected to result in long-term benefits 
associated with achieving ambient air quality standards and a reduction in the use of petroleum-
based fuels with a corresponding increase in the use of alternative fuels. 
 
Conversely, positive environmental changes, especially to air quality, are expected to result from 
implementation of the 2022 AQMP. The proposed project will result in significantly reduced 
emissions of air pollutants, thereby improving air quality and related public health. Emission 
reductions will also directly improve the vitality of crops and other plants. The health of 
livestock, domestic animals, and other wildlife will be indirectly enhanced by the positive effects 
on plant life, as well as by any direct benefits attributable to less air pollution. The damage to 
buildings and other structures attributable to air pollution also will be diminished, as well as an 
improvement in aesthetics and visibility. 
 
4.9.3 RELATIONSHIP BETWEEN SHORT-TERM USES AND LONG-TERM 

PRODUCTIVITY  
 
An important consideration when analyzing the effects of a proposed project is whether it will 
result in short-term environmental benefits to the detriment of achieving long-term goals or 
maximizing productivity of these resources. Implementing the 2022 AQMP is not expected to 
achieve short-term goals at the expense of long-term environmental productivity or goal 
achievement. The purpose of the 2022 AQMP is to set forth a comprehensive control program 
that will lead the Basin into compliance with the federal ozone air quality standards. By attaining 
federal air quality standards, the 2022 AQMP is expected to enhance short and long-term 
environmental productivity in the region. 
 
Implementing the 2022 AQMP does not narrow the range of beneficial uses of the environment. 
Although significant impacts have been identified, implementation of the recommended 
mitigation measures will ensure such impacts are mitigated to the greatest degree feasible. 
 
Because no short-term environmental benefits are expected at the expense of long-term 
environmental goals being achieved, there is no justification for delaying the proposed action. 
This proposed project must be implemented now as the South Coast AQMD is required by the 
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federal Clean Air Act to formally review the 2022 AQMP and adopt relevant plan revisions 
which will achieve the federal ambient ozone standard by the established deadlines. The South 
Coast AQMD is proceeding with the development of the 2022 AQMP pursuant in accordance 
with this mandate. 
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5.1 INTRODUCTION 
This Program EIR provides a discussion of alternatives to the proposed project as required by 
CEQA. The alternatives discussion includes measures for attaining the objectives of the 
proposed project and provides a means for evaluating the comparative merits of each alternative. 
A ‘no project’ alternative must also be evaluated. The range of alternatives must be sufficient to 
permit a reasoned choice, but need not include every conceivable project alternative. CEQA 
Guidelines Section 15126.6(c) specifically notes that the range of alternatives required in a 
CEQA document is governed by a 'rule of reason' and only necessitates that the CEQA document 
set forth those alternatives necessary to permit a reasoned choice. The key issue is whether the 
selection and discussion of alternatives fosters informed decision making and public 
participation. A CEQA document need not consider an alternative whose effect cannot be 
reasonably ascertained and whose implementation is remote and speculative. [CEQA Guidelines 
Section 15126.6(f)(3)]. 

5.2 METHODOLOGY FOR DEVELOPING PROJECT ALTERNATIVES 
The alternatives typically included in CEQA documents for proposed South Coast AQMD rules, 
regulations, or plans are developed by breaking down the project into distinct components (e.g., 
emission limits, compliance dates, applicability, exemptions, pollutant control strategies, etc.) 
and varying the specifics of one or more of the components. Different compliance approaches 
that generally achieve the objectives of the project may also be considered as project alternatives. 

The 2022 AQMP is designed to reduce emissions from existing emission sources and promote 
the lowest achievable emission rates from new emissions sources. The proposed 2022 AQMP 
control measures focus on maximizing the implementation of existing zero and low NOx 
technologies, recognizing that new zero emissions and ultra-low NOx technologies still need to 
be invented to achieve the necessary reductions required to attain the 70 ppb ozone standard and 
comply with the ambient air quality standards for ozone. The proposed 2022 AQMP would 
accelerate the replacement of high-emitting mobile sources with zero or near zero-emitting 
mobile sources; encourage the use of lower-emitting alternative fuels; affect stationary sources at 
existing commercial/industrial facilities and residential developments; develop incentives to 
remove/replace higher emitting equipment; establish greater control of industrial stationary 
sources; control indirect sources of emissions; improve energy efficiency; improve detection and 
procedures; and establish educational and outreach programs.  

The proposed attainment strategy focuses on reduction of ozone precursors (NOx and VOC). 
NOx emissions lead to the formation of ozone. The most significant air quality challenge faced 
by the South Coast AQMD is to reduce NOx emissions sufficiently to meet the upcoming ozone 
federal standard deadlines. The 2022 AQMP analyses indicate that an additional 67 percent NOx 
emission reduction is needed by 2037 to attain the 8-hour ozone standard. The majority of NOx 
emission reductions are expected to come from mobile sources. 

The possible alternatives to the proposed 2022 AQMP are limited by the nature of the project. 
For example, the South Coast AQMD is required to prepare an ozone AQMP that demonstrates 
attainment of the federal ambient air quality standards by applicable dates. The magnitude of 
emission reductions needed for the attainment of these NAAQS requires an aggressive mobile 
source control strategy supplemented with focused, strategic stationary source control measures 
and close collaboration with federal, state, and regional governments, local agencies, businesses, 
and the public. 
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Further, 2022 AQMP control measures are developed to achieve the maximum emission 
reduction potential that is technically feasible and cost-effective. Because the 2022 AQMP 
includes all feasible control measures identified as part of the AQMP development process and 
control measures reflect the maximum emission reduction potential, it is difficult to develop 
alternatives that would still achieve the project objectives, including attaining the federal 8-hour 
ozone standard, but are substantially different than the 2022 AQMP. 

In spite of the limitations identified above with regard to developing project alternatives, similar 
to previous AQMP Program EIRs, alternatives to the 2022 AQMP focus on emphasizing 
different feasible pollutant control strategies. For example, alternatives could rely only on 
regulation versus greater reliance on incentive funding and mobile source control measures. 
Ultimately, all project alternatives must demonstrate attainment of the federal 8-hour ozone 
standards. 

Development of the ozone attainment control strategy relies on baseline emissions specified by 
the emissions inventory of all emissions sources in the Basin. The federal CAA Section 
172(c)(3) requires all plan [AQMP] submittals to include a comprehensive, accurate, and current 
inventory of actual emissions from all sources of the relevant pollutant(s). To fulfill the intent of 
this requirement, the year 2018 was selected as the baseline year for analyzing the effectiveness 
of 2022 AQMP control measures in attaining the 8-hour federal ozone standard. Typically, the 
existing setting is established at the time the NOP/IS is circulated for public review, which was 
May 2022.  

5.3 ALTERNATIVES REJECTED AS INFEASIBLE 

In accordance with CEQA Guidelines Section 15126.6(c), a CEQA document should identify 
any alternatives that were considered by the lead agency, but were rejected as infeasible during 
the scoping process and briefly explain the reasons underlying the lead agency’s determination. 
Section 15126.6(c) also states that among the factors that may be used to eliminate alternatives 
from detailed consideration in an EIR are: 1) failure to meet most of the basic project objectives; 
2) infeasibility; or 3) inability to avoid significant environmental impacts.  

As noted in Section 5.2, the range of feasible alternatives to the 2016 AQMP is limited by the 
nature of the proposed project and associated legal requirements. Similarly, the range of 
alternatives considered, but rejected as infeasible is also relatively limited. The following 
subchapters identify five potential alternatives to the 2022 AQMP that were rejected for the 
reasons explained in each subchapter, but primarily because they would not attain the 8-hour 
federal ozone standard of 70 ppb. 

5.3.1 NO PROJECT ALTERNATIVE – NO FURTHER ACTION 

CEQA documents typically assume that the adoption of a no project alternative would result in 
no further action on the part of the project proponent or Lead Agency. For example, in the case 
of a proposed land use project such as a housing development, adopting the No Project 
Alternative terminates further consideration of that housing development or any housing 
development alternative identified in the associated CEQA document. In that case, the existing 
setting would typically remain unchanged. 

The concept of taking no further action (and thereby leaving the existing setting intact) by 
adopting a No Project Alternative does not readily apply to an update of an already adopted and 
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legally mandated plan such as the AQMP. Adopting a no project alternative for an update to the 
AQMP does not imply that no further action will be taken (i.e., halting implementation of the 
existing 2016 AQMP). The federal and state Clean Air Acts require the South Coast AQMD to 
revise the AQMP and implement the 2022 AQMP in order to attain the applicable ozone national 
ambient air quality standards. A no further action No Project Alternative in the case of the 2022 
AQMP is not a legally viable alternative. Consequently, the No Project Alternative presented in 
this Program EIR is the continued implementation of the 2016 AQMP. Continued 
implementation of the 2016 AQMP without additional reduction measures would not be a 
feasible alternative because the South Coast AQMD is required to submit to USEPA an AQMP 
that demonstrates attainment of the 8-hour ozone NAAQS by the applicable dates, as explained 
above. However, continued implementation of the 2016 AQMP as the No Project Alternative 
(see Section 5.4.1) is consistent with CEQA Guidelines Section 15126.6(e)(2) (italics added):  
 

“The ‘no project’ analysis shall discuss the existing conditions at the time the notice of 
preparation is published, or if no notice of preparation is published, at the time 
environmental analysis is commenced, as well as what would be reasonably expected to 
occur in the foreseeable future if the project were not approved, based on current plans 
and consistent with available infrastructure and community services…” 

 
It should be noted that, except for air quality, there would be no further incremental impacts on 
the existing environment if no further action is taken. Although there are existing rules that may 
have future compliance dates, potential adverse impacts from these rules have already been 
evaluated in the March 2017 Final Program EIR for the 2016 AQMP and the corresponding rule-
specific CEQA documents. Air quality would continue to improve to a certain extent, but it is 
unlikely that all state or federal ozone standards would be achieved as required by the federal and 
California CAAs. 
 
5.3.2  ALTERNATIVE LOCATION 
 
CEQA requires consideration of an alternative location alternative if significant effects of the 
project would be avoided or substantially lessened by putting the project in another location. 
Pursuant to CEQA Guidelines Section 15126.6(f)(2)(B), if the Lead Agency concludes that no 
feasible alternative locations exist, it must disclose the reasons for this conclusion, and should 
include the reasons in the Program EIR. For example, in some cases there may be no feasible 
alternative locations for a geothermal plant or mining project which must be in close proximity 
to natural resources at a given location. The 2022 AQMP applies to the entire area of the South 
Coast AQMD’s jurisdiction. The South Coast AQMD has no authority to adopt and enforce 2022 
AQMP control measures in areas outside its jurisdiction. CEQA does not grant an agency new 
powers independent of the powers granted to the agency by other laws. [CEQA Guidelines 
Section 15040 (b)]. Relocating control measures for implementation in another location would 
not help the South Coast Air Basin attain the 70 ppb ozone standard by 2037. Since relocating 
the proposed project would be infeasible, this Program EIR does not evaluate implementing the 
2022 AQMP at another location.  
 
5.3.3 FULL SOLAR CONVERSION ONLY 

Under this alternative, all electricity would be generated by solar power through the construction 
and operation of additional solar generating systems. While solar can be installed on existing and 
new structures in commercial and residential settings, the amount of electricity that would need 
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to be generated would require much larger scale solar installations, which have generally been 
placed in the rural, desert areas of California, due to the need for large parcels of land for siting 
the solar arrays. In 2020, solar thermal facilities generated a total of 29,450 gigawatt-hours or 
about 15.4 percent of the state’s total electricity production (as compared to 7.6 percent of the 
state’s production in 2015). Therefore, the state would need to substantially ramp up the 
construction and operation of additional solar generating systems.  
 
While the solar technology has made great advances in recent years, there are still a number of 
existing challenges regarding the reliability and transmission of solar power. The largest solar 
installations are located in the desert portions of the state which require transmission lines that 
connect the solar installations to the more populated portions of the state. For new solar 
installations, new transmission lines would be needed. Further, electricity would only be 
generated when the sun is shining. While this is common in California, especially in the hotter, 
and drier desert regions, there are times when it is cloudy, rainy, or nighttime when electricity 
would not be produced, so some type of electricity storage system may be required. The 
technology for large-scale battery back-up systems has not yet been developed which would 
mean that natural gas-generated electricity would continue to be needed when solar-generated 
electricity is not being generated.  
 
A full solar alternative would result in a number of additional potentially significant 
environmental impacts than the current proposed 2022 AQMP strategy. This alternative would 
require the conversion of a large portion of presumably desert habitat to industrial facilities, 
resulting in potentially significant impacts to aesthetics (impacts to scenic resources and 
light/glare), biological resources (including rare and endangered species such as the desert 
tortoise), cultural and tribal cultural resources (the latter of which is common in desert lands), 
hydrology impacts from periodic cleaning of the solar panels, land use (conversion of native 
habitat to industrial land uses), additional air, noise, traffic associated with construction 
activities, additional waste from obsolete solar panels, and other environmental topic areas. 
 
Finally, converting to full solar is an ambitious goal that would not result in sufficient emission 
reductions to assure compliance with the federal or state 8-hour ambient ozone standard. As 
discussed in Chapter 4, Subchapter 4.2, Section 4.2.3, the carrying capacity (the maximum 
allowable NOx emissions to meet ozone standards) is estimated to be 60 tons per day NOx in 
2037, which will require an approximately 67 percent reduction in NOx emissions. In 2018, the 
NOx emissions from electric natural gas fired electricity power plants were an average of 0.64 
tons per day.213 The elimination of natural gas-fired electricity power plants alone would not 
result in sufficient emission reductions to comply with federal 8-hour AAQS for ozone. 
Therefore, a full solar alternative would not achieve the primary objective of the proposed 
project to demonstrate attainment of the federal or state ambient air quality standards for ozone. 
For this reason, an alternative of full solar conversion is considered to be infeasible at this time 
and is not analyzed further in this Program EIR.  
 
5.3.4 VOC REDUCTION STRATEGY 

An alternative focused on a VOC Reductions Strategy would aim to implement more VOC 
emission reductions to achieve ozone attainment, as opposed to the current 2022 AQMP strategy 

 
213 2022 AQMP, Appendix III, Base and future Year Emission Inventory, Attachment A. 
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which focuses on NOx emission reductions. NOx levels would be held at or nearly constant and 
attainment would be dependent upon the reduction of VOC emissions, primarily in the areas of 
cleaner mobile sources, consumer products, and lower VOC solvents. Air quality modeling 
completed as part of the 2022 AQMP shows that NOx emission reductions are required to 
demonstrate attainment with the federal 8-hour ozone standard.214 Further, sufficient VOC 
emission reductions are not available to demonstrate compliance with the ambient air quality 
standards, so a VOC-only reduction strategy is infeasible. For this reason, an on alternative 
focusing a VOC-only reduction strategy is not analyzed further in this Program EIR. 
 
5.3.5 STATIONARY SOURCE CONTROL MEASURES ONLY  

This alternative considers only stationary source measures that could be implemented by the 
South Coast AQMD through its rules and regulations. The estimated NOx emission reduction 
from stationary sources in the 2022 AQMP is 22.4 tons per day215. In order to meet the 8-hour 
ozone standard, NOx emission reductions of approximately 124.3 tons per day are required. 
Therefore, an alternative that only considers stationary sources would not achieve sufficient  
NOx emission reductions required to demonstrate attainment of the 8-hour ozone standard in the 
2022 AQMP. For this reason, an alternative focusing on only implementing stationary source 
control measures is infeasible and is not analyzed further in this Program EIR.  
 
5.4 ALTERNATIVES TO THE 2022 AQMP 
 
Because of the substantial emission reductions necessary to bring the region into attainment with 
8-hour federal ozone standard by 2037, the South Coast AQMD is relatively limited with regard 
to the number of potential alternatives to the 2022 AQMP that may be considered as feasible. As 
a result, with the exception of the No Project Alternative, all project alternatives include the 
same mobile source control measures because of the magnitude of the emissions generated by 
mobile sources and the substantial emission reductions required to attain the ozone standard by 
the applicable dates. Alternatives evaluated in this section include a Mobile Source Reduction 
Only that would not result in additional control of stationary sources; an Early Implementation 
Alternative that would implement all control measures three years earlier than the proposed 
project; and a Regulation Only alternative that considers only those control measures where the 
South Coast AQMD or CARB have the authority to regulate. The following sections provide a 
brief description of the alternatives. 
 
5.4.1 ALTERNATVE 1: NO PROJECT ALTERNATIVE 

CEQA requires the evaluation of the No Project Alternative, which consists of what would occur 
if the proposed project was not approved; in this case, not adopting the 2022 AQMP. The net 
effect of not adopting the 2022 AQMP would be a continuation of the 2016 AQMP. This 
approach is consistent with CEQA Guidelines Section 15126.6 (e)(3)(A), which states:  

"When the project is the revision of an existing land use or regulatory plan, policy or 
ongoing operation, the ‘no project’ alternative will be the continuation of the existing 
plan, policy, or operation into the future. Typically, this is a situation where other projects 
initiated under the existing plan will continue while the new plan is developed. Thus, the 

 
214 See 2022 AQMP, Chapter 1, page ES-4 
215 See 2022 AQMP Chapter 5, Table 5-3. 
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projected impacts of the proposed plan or alternative plans would be compared to the 
impacts that would occur under the existing plan." 

South Coast AQMD continues to implement the 2016 AQMP, which was adopted  by the South 
Coast AQMD Governing in March 2017 and submitted to USEPA in April 2017. The ozone 
portion and the 24-hour PM2.5 standard elements of the 2016 AQMP have been approved by the 
USEPA into the SIP. Table 5.4-1 shows the control measures that have been implemented since 
2018 and the ones for which further evaluation is underway. The No Project Alternative assumes 
that these control measures would still be implemented. Alternative 1 would not meet any of the 
project objectives identified in Subchapter 2.6, including the primary objective of complying 
with the 2015 federal 8-hour ozone standard (70 ppb). All remaining necessary emission 
reductions to demonstrate attainment would be obtained through implementing CAA Section 
182(e)(5), the methods of which are currently unknown. 
 

TABLE 5.4-1 
2016 AQMP Emission Reductions by Control Measure (tons per day) 

Control 
Measure Control Measure Title Adoption 

Date 
Commitment Adopted or Achieved 

2023 2031 2023 2031 
NOx Emission Reductions 

CMB-01 Transition to Zero and Near-Zero 
Emission Technologies for 
Stationary Sources 

-- 2,5 6.0 -- -- 

CMB-02 Emission Reductions from 
Replacement with Zero or Near-Zero 
NOx Appliances in Commercial and 
Residential Applications [Rule 1111] 

2018 1.1 2.8 0.01 -- 

CMB-03 Emission Reductions from Non-
Refinery Flares [Rule 1118.1] 2018 1.4 1.5 0.2 -- 

CMB-04 Emission Reductions from 
Restaurant Burners and Residential 
Cooking 

-- 0.8 1.6 -- -- 

CMB-05 Further NOx Reductions from 
RECLAIM Assessment 2018-2021 0.0 5.0 9.4 11.7 

ECC-02 Co-Benefits from Existing 
Residential and Commercial 
Building Energy Efficiency 
Measures 

2018 0.3 1.1 0.3 -- 

ECC-03 Additional Enhancements in 
Reducing Existing Residential 
Building Energy Use 

-- 1.2 2.1 -- -- 

MOB-03 Emission Reductions at Warehouse 
Distribution Centers 2021 TBD TBD 0.7 to 1.5 1.5 to 3.0 

MOB-04 Emission Reductions at Commercial 
Airports 2019 TBD TBD 0.5 0.37 

MOB-10 Extension of the SOON Provision for 
Construction/ Industrial Equipment Ongoing 1.9 1.9 -- TBD 

MOB-11 Extended Exchange Program Ongoing 2.9 1.0 <0.1 TBD 
MOB-14 Emission Reductions from Incentive 

Programs Ongoing 11 7.8 11.2 TBD 

Total NOx Emission Reductions 23.1 31.0 22.3 to 
23.1 

13.6 to 
15.1 
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TABLE 5.4-1 (concluded) 
2016 AQMP Emission Reductions by Control Measure (tons per day) 

Control 
Measure Control Measure Title Adoption 

Date 
Commitment Adopted or Achieved 

2023 2031 2023 2031 
VOC Emission Reductions 

CTS-01 Further Emission Reductions from 
Coatings, Solvents, Adhesives, and 
Sealants [R1168] 

2017 1.0 2.0 1.4 -- 

FUG-01 Improved Leak Detection and Repair -- 2.0 2.0 -- -- 
CMB-01 Transition to Zero and Near-Zero 

Emission Technologies for 
Stationary Sources 

-- 1.2 2.8 -- -- 

CMB-03 Emission Reductions from Non-
Refinery Flares [Rule 1118.1] 2018 0.4 0.4 0.014 -- 

ECC-02 Co-Benefits from Existing 
Residential and Commercial 
Building Energy Efficiency 
Measures 

2018 0.07 0.3 0.07 -- 

ECC-03 Additional Enhancements in 
Reducing Existing Residential 
Building Energy Use 

-- 0.2 0.3 -- -- 

BCM-10 Emission Reductions from 
Greenwaste Composting -- 1.5 1.8 -- -- 

MSC-02 Application of All Feasible Measures TBD TBD TBS 0.88 -- 
Total VOC Emission Reductions 6.4 9.6 2.4 -- 

PM2.5 Emission Reductions 
BCM-01 Further Emission Reductions from 

Commercial Cooking -- 0.0 3.3 -- -- 

BCM-04 Emission Reductions from 
Manure Management Strategies 
[NH3] 

-- 0.26 0.2 -- -- 

 Emission Reductions from 
Greenwaste Composting [NH3] -- 0.1 0.1 -- -- 

Total PM2.5 Emission Reductions TBD 3.3   
 
5.4.2 ALTERNATIVE 2: MOBILE SOURCE REDUCTIONS ONLY  

Under Alternative 2, no stationary source control measures would be implemented. Only the 
mobile source control measures proposed by both CARB and the South Coast AQMD would be 
implemented. Table 5.4-2 summarizes the proposed South Coast AQMD control measures under 
this alternative. Details of the measures presented in Table 5.4-2 are in Appendix IV-A216 of the 
2022 AQMP. Table 5.4-3 summarizes the proposed CARB control measures under this 
alternative. Alternative 2 would meet some of the project objectives with the exception that it 
would not demonstrate attainment of the 2015 federal 8-hour ozone standard; and would not 
achieve widespread adoption of zero emission and low NOx technologies across all stationary 
sources. All remaining necessary emission reductions to demonstrate attainment would be 
obtained through implementing CAA Section 182(e)(5), the methods of which are currently 
unknown. 

 
216 AQMP Appendix IV-A: South Coast AQMD’s Stationary and Mobile Source Control Measures. 

http://www.aqmd.gov/2022aqmp. 

http://www.aqmd.gov/2022aqmp
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TABLE 5.4-2 
South Coast AQMD Proposed Mobile Source 8-Hour Ozone Control Measures 

Control 
Measure 
Number 

Control Measure Title 
Proposed 
Adoption 

Date 

Proposed 
Implementation 

Timeframe 

Emission 
Reductions 

(tpd) 
(2032/2037) 

EGM-01 
Emission Reductions from New 
Development and Redevelopment  
[All Pollutants] 

2025 2026-2037 TBD / TBD 

EGM-02 
Emission Reductions from Projects 
Subject to General Conformity 
Requirements [All Pollutants] 

2026 2026-2037 TBD / TBD 

EGM-03 Emission Reductions from Clean 
Construction Policy [All Pollutants] 2025 2025-2037 TBD / TBD 

MOB-01 Emission Reductions at Commercial 
Marine Ports [NOx] 2023 2023-2037  

MOB-02A Emission Reductions at New Rail Yards 
and Intermodal Facilities [NOx, PM] 2022-2024 2023-2037 TBD / TBD 

MOB-02B 
Emission Reductions at Existing Rail 
Yards and Intermodal Facilities [NOx, 
PM] 

2022-2024 2023-2037 TBD / TBD 

MOB-03 Emission Reductions at Warehouse 
Distribution Centers [NOx] 

Adopted 
2021 

(Reassess 
every 3 
years) 

2022-2037 TBD / TBD 

MOB-04 Emission Reductions at Commercial 
Airports [All Pollutants] 

Approved 
2019 

(Reassess  
in 2027) 

2020-2037 TBD / TBD 

MOB-05 
Accelerated Retirement of Older Light-
Duty and Medium-Duty Vehicles [NOx, 
PM] 

N/A Ongoing 0.20 / 0.11 
[NOx] 

MOB-06 Accelerated Retirement of Older On-
Road Heavy-Duty Vehicles [NOx, PM] N/A Ongoing TBD / TBD 

MOB-07 
On-Road Mobile Source Emission 
Reduction Credit Generating Program 
[NOx, PM] 

TBD TBD TBD / TBD 

MOB-08 Small Off-Road Engine Equipment 
Exchange Program [VOC, NOx, PM] N/A Ongoing TBD / TBD 

MOB-09 Further Emission Reductions from 
Passenger Locomotives [NOx, PM] N/A Ongoing TBD / TBD 

MOB-10 
Off-Road Mobile Source Emission 
Reduction Credit Generation Program 
[NOx, PM] 

TBD TBD TBD / TBD 

MOB-11 Emission Reductions from Incentive 
Programs [NOx, PM] N/A Ongoing 7.11 / 6.69 

[NOx] 

MOB-12 Pacific Rim Initiative for Maritime 
Emission Reductions N/A Ongoing TBD / TBD 
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TABLE 5.4-2 (concluded) 
South Coast AQMD Proposed Mobile Source 8-Hour Ozone Control Measures 

Control 
Measure 
Number 

Control Measure Title 
Proposed 
Adoption 

Date 

Proposed 
Implementation 

Timeframe 

Emission 
Reductions 

(tpd) 
(2032/2037) 

MOB-13 Fugitive VOC Emissions from Tanker 
Vessels [VOC] 2024 2024-2037 TBD / TBD 

MOB-14 Rule 2202 – On-Road Motor Vehicle 
Mitigation Options [VOC, NOx, CO] 2023 2023-2037 TBD / TBD 

MOB-15 Zero-Emission Infrastructure for Mobile 
Sources [All Pollutants] N/A Ongoing TBD / TBD 

Key: tpd = tons per day; TBD = to be determined 
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TABLE 5.4-3 
CARB Proposed 2022 State Strategy Measures and Estimated Emission Reductions  

CARB Proposed Measures 

2037 Estimated 
Emission 

Reductions (tpd) 
NOx VOC 

On-Road Heavy-Duty 
Advanced Clean Fleets Regulation  19.3 1.7 
Zero Emissions Trucks Measure 14.3 1.3 

On-Road Light-Duty 
On-Road Motorcycle New Emissions Standards 2.3 5.8 
Clean Miles Standard <0.1 0.2 

Off-Road Equipment 
Tier 5 Off-road Vehicles and Equipment 10.4 NYQ 
Amendments to the In-Use Off-road Diesel-Fueled Fleets Regulation 4.0 0.3 
Transport Refrigeration Unit Regulation Part 2 15.2 2.0 
Commercial Harbor Craft Amendments 8.7 0.5 
Cargo Handling Equipment Amendments 0.7 0.5 
Off-Road Zero Emission Targeted Manufacturer Rule NYQ NYQ 
Clean off-Road Fleet Recognition Program NYQ NYQ 
Spark-Ignition Marine Engine Standards 2.1 4.2 

Other Categories 
Consumer Products Standards - 20.0 
Zero Emission Standard for Space and Water Heaters 13.5 1.5 
Enhanced Regional Emission Analysis in SIP NYQ NYQ 
Pesticides: 1,3-Dichloropropene Health Risk Mitigation - NYQ 

Primarily-Federally and Internationally Regulated Sources – CARB Measures 
In-Use Locomotive Regulation 63.2 2.5 
Future Measures for Aviation Emission Reductions NYQ NYQ 
Future Measures for OGV Emission Reductions NYQ NYQ 

Primarily-Federally and Internationally Regulated Sources – Federal Action Needed 
On-Road Heavy-Duty Vehicle Low NOx Engine Standards 3.8 <0.1 
On-Road Heavy-Duty Vehicle Zero-Emission Requirements NYQ NYQ 
Off-Road Equipment Tier 5 Standard for Preempted Engines 1.5 NYQ 
Off-Road Equipment Zero Emission Standards Where Feasible 2.2 NYQ 
More Stringent Aviation Engine Standards NYQ NYQ 
Cleaner Fuel and Visit Requirements for Aviation 10.2 NYQ 
Zero Emission On-Ground Operation Requirements at Airports NYQ NYQ 
Airport Aviation Emissions Cap 9.1 NYQ 
More Stringent National Locomotive Emission Standards NYQ NYQ 
Zero Emission Standards for Locomotives NYQ NYQ 
Address Unlimited Locomotives Remanufacturing  NYQ NYQ 
More Stringent NOx and PM Standards for OGVs 0.8 NYQ 
Cleaner Fuel and Vessel Requirements for OGVs 23.6 NYQ 

Aggregate Emission Reductions: 205.6 40.9 
Key: tpd = tons per day; NYQ = not yet quantified 
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5.4.3 ALTERNATIVE 3: EARLY IMPLEMENTATION OF CONTROL MEASURES  

Under Alternative 3, the proposed control measures identified in the project description (see 
Chapter 2) would be unchanged but the timeframe for implementing the proposed control 
measures would occur three years earlier so that all measures would be fully implemented by 
2034. This shift in implementation schedule would provide for the projected emission reductions 
to be achieved sooner than what is contemplated by the proposed project. Early implementation 
of Alternative 3 means that construction activities, including the removal and replacement of 
equipment (e.g., installation of new appliances and fleet turnovers) would also occur over a 
shorter period of time. Alternative 3 would achieve all of the project objectives, including 
attainment of the 2015 federal 8-hour ozone standard (70 ppb) and would reduce ozone and its 
precursors on the faster implementation schedule.  

5.4.4 ALTERNATIVE 4: ALL REGULATORY/NON-INCENTIVE ALTERNATIVE 

The focus of Alternative 4 would be limited to control measures that could be directly 
implemented by the South Coast AQMD or CARB and for which the South Coast AQMD has 
the authority to regulate or for which CARB has the authority to regulate. Therefore, the control 
measures under this alternative would be primarily limited to stationary source control measures, 
plus mobile source control measures for which the South Coast AQMD and CARB have the 
authority to implement. In other words, under this alternative, the incentive measures would be 
eliminated. Alternative 4 is in response to the 2016 AQMP that relied heavily on incentives to 
achieve reductions, which in turn relied heavily on getting those funds to provide the incentives. 
Due to the past difficulties with obtaining the necessary funding to implement the incentives in 
the 2016 AQMP, emission reductions did not occur. Therefore, Alternative 4 does not rely on 
incentives in order to achieve the needed emission reductions but instead focuses only on 
regulatory actions that are under the implementation authority of the South Coast AQMD and 
CARB.  

Table 5.4-5 summarizes the categories of mobile sources which would rely on incentive funding 
in order to reduce NOx emissions and thus, are not considered under Alternative 4.  
 
Omitting these incentive measures from Alternative 4 would mean that 6.8 tons per day of 
additional emission reductions would need to be achieved through other control measures in 
order to attain the 70 ppb 8-hour ozone standard. The additional emission reductions needed to 
compensate for the omitted incentive measures could come from any of the stationary source 
measures through implementing CAA Section 182(e)(5) measures, which are currently unknown. 
The emission reduction goals from any or all of the stationary source measures would need to be 
increased in order to compensate for the loss of the emission reductions from the incentive 
measures. Because Alternative 4 would not include incentive funding, the alternative would 
achieve most of the other project objectives with the exception of: “seeking substantial funding 
for incentives to implement early deployment and commercialization of low NOx and zero 
emission and technologies,” and “prioritizing distribution of incentive funding to environmental 
justice areas.” 
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TABLE 5.4-4 
2037 NOx Reductions From 2022 AQMP Incentive Programs 

Not Considered under Alternative 4(1) 

Mobile Source 
Sector Project Type 

NOx 
Emission 

Reduction(2) 
(tons/day) 

Affected 
Population 

Average 
Funding 
per Unit 

Total Incentive 
Funding 

Light- and Medium-
Duty Vehicles Replacement 0.11 5,440 $5,000 $27,200,000 

Heavy-Duty 
Vehicles Replacement 1.34 8,214 $17,677 $145,200,000 

School Buses Replacement 0.30 8,032 $23,705 $190,400,000 
Off-Road 
Agriculture Replacement 0.08 125 $135,626 $16,886,589 

Off-Road 
Construction Repower 1.18 656 $307,545 $201,665,966 

Off-Road 
Construction Replacement 0.62 365 $286,351 $104,399,982 

Other Off-Road and 
CHE Replacement 0.37 428 $235,335 $100,623,218 

Marine Harbor 
Craft Repower 1.82 683 $322,000 $220,005,964 

TRU Replacement 0.01 224 $45,533 $10,194,772 
Locomotives Replacement 0.98 125 $1,854,353 $232,347,363 
Total   6.8   $1,248,923,855 

(1) Source: 2022 AQMP, Table 4-23. 
(2) Summer Planning-based NOx reductions.  

 

5.5 ALTERNATIVES ANALYSIS 
 
The following subsections include the same environmental topic areas evaluated for the proposed 
2022 AQMP Program EIR. Under each environmental topic area, impacts and significance 
conclusions are summarized for the proposed alternatives. In addition, potential impacts 
generated by each alternative to that environmental topic are described, a significance 
determination is made for the alternative, and environmental impacts from each alternative are 
compared to the environmental impacts identified for the proposed project. 
 
5.5.1 AIR QUALITY AND GHG EMISSIONS 
 
5.5.1.1  Proposed Project Impacts 
 
The air quality impacts analysis concluded that the federal 8-hour ozone standard is predicted to 
be achieved by the 2037 compliance date through the implementation of the proposed control 
measures in the 2022 AQMP. The air quality analysis for implementation of the 2022 AQMP 
concluded the following: 
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• Air quality impacts for criteria pollutants associated with construction activities as part of 

implementing some of the control measures in the 2022 AQMP were confirmed to have 
potentially significant impacts. 

 
• The majority of the activities associated with implementing the 2022 AQMP control 

measures are projected to have operational air quality impacts that are less than 
significant and would result in an overall emission reduction of criteria pollutants. Three 
activities associated with implementing the proposed control measures have potentially 
significant operational air quality impacts (i.e., additional production and use of 
electricity generation from natural gas combustion (prior to the full conversion to 
renewable sources), additional production and use of alternative fuels, and, and 
reformulation of coatings, adhesives, sealants and lubricants). The scale of air quality 
impacts from these three activities is dependent upon the type, size and overall design of 
any future projects implemented in response to the proposed control measures, the details 
of which are unknown at this time and cannot be forecasted. For this reason, the 
quantities of the potential air quality impacts cannot be estimated at this time. 
Nonetheless, when the effects of all of the proposed control measures are considered 
together, a net NOx emission reduction of 124 tons per day is expected, which is an order 
of magnitude greater than any of the potentially significant air quality impacts from 
implementing some of the individual control measures. Overall, the 2022 AQMP is 
expected to result in an air quality benefit. Thus, operational activities resulting from 
implementation of all of the proposed control measures in the 2022 AQMP are expected 
to be generate less than significant air quality operational impacts for criteria pollutants. 

 
• Implementation of some control measures will cause an increase in TAC emissions (e.g., 

ammonia slip from the use of ammonia in SCR technology) while implementation of 
other control measures, which either specifically aim to reduce TAC emissions (e.g., 
CTS-01 which prohibits the use of pCBtF and tBAC). In addition, decreases criteria 
pollutant emissions will also result in decreases of TAC emissions associated with 
combustion of transportation fuels and natural gas including diesel particulate, benzene, 
formaldehyde and other TACs. When considered together, implementation of all control 
measures which comprise the 2022 AQMP is expected to cause an overall reduction in 
TAC emissions. 

• Implementation of some control measures will cause an increase in ammonia emissions 
(e.g., for use in SCRs) and have ammonia slip emissions. However, the ammonia slip 
emissions were concluded to have no significant odor impacts. 

• Implementation of control measures in the 2022 AQMP is expected to result in 
substantial GHG emission reductions from replacing diesel- and gasoline-fueled 
equipment with electric-powered and alternative fueled equipment which, over the long-
term will offset potentially significant short-term increases in GHG emissions from 
construction projects, additional production and use of electricity generation from natural 
gas combustion (prior to the full conversion to renewable sources), additional production 
and use of alternative fuels, and replacements of existing combustion equipment with 
new lower emitting combustion equipment, resulting in an overall reduction of GHG 
emissions.  
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For the complete analysis of air quality and GHG impacts from the 2022 AQMP, refer to 
Subchapter 4.2 – Air Quality and GHG Impacts. 
 
5.5.1.2  Alternative 1 - No Project Alternative 
 
Under Alternative 1, the 2016 AQMP, which was adopted  by the South Coast AQMD 
Governing in March 2017 and submitted to USEPA in April 2017, would continue to be 
implemented (see Table 5.4-1). The analysis of the construction impacts in the March 2017 Final 
Program EIR for the 2016 AQMP concluded that the control measures in the 2016 AQMP 
measures would generate significant air quality impacts, but not as many relative to the 
potentially significant air quality construction impacts that would occur from implementing the 
2022 AQMP, primarily because the 2016 AQMP has fewer control measures to implement. 
Under Alternative 1, the No Project Alternative, would revert to implementing the control 
measures that have already been adopted and analyzed after the 2016 AQMP was adopted in 
March 2017. However, most of the potentially significant construction air quality impacts 
identified in the Final Program EIR for the 2016 AQMP have already occurred. Thus, by not 
taking new action or proposing new control measures to implement the 2022 AQMP under 
Alternative 1 will not change the existing construction air quality baseline and the construction 
air quality impacts that have already occurred. Thus, Alternative 1 is expected to result in less 
than significant air quality impacts during construction. 
 
With respect to operational emissions, it is expected that air quality will continue to improve 
under Alternative 1 according to the ongoing implementation of the adopted 2016 AQMP control 
measures. However, the improvements in air quality from implementing the 2016 AQMP, would 
not be enough to attain the 8-hour federal ozone standard (70 ppb). As shown in Table 5.4-1, the 
NOx emission reductions from the 2016 AQMP would fall far short of the estimated 54 tons per 
day of NOx reductions required to achieve the 8- hour ozone standard (estimated to be 127 tons 
of NOx reductions) and thus, emphasizes the need for additional control measures that comprise 
the 2022 AQMP.  
 
While additional control measures would be needed to attain the federal 8-hour ozone standard, 
the No Project Alternative is not proposing implement any additional control measures above 
and beyond what was adopted in the 2016 AQMP. Thus, while Alternative 1 reduces some 
criteria pollutant emissions, the air quality benefit will be much less than the proposed project 
(2022 AQMP). Moreover, Alternative 1 would not achieve the primary objective of the 2022 
AQMP, to achieve the 8-hour ozone ambient air quality standard. 
 
Overall, implementing the proposed control measures in the 2022 AQMP is projected to have air 
quality impacts that are less than significant and reduce criteria emissions. However, some of the 
proposed control measures individually may result in significant increases in criteria pollutants 
on a project-specific basis (i.e., increased generation and use of additional electricity produced 
by large combustion equipment relying on natural gas, increased production and use of 
alternative fuels, including hydrogen, and the reformulation of coatings, adhesives, sealants and 
lubricants ). Nonetheless, the proposed control measures, when considered together, would result 
in a net NOx emission reduction of 124 tons per day. Thus, operational activities resulting from 
implementing the 2022 AQMP are expected to be generate less than significant criteria pollutant 
air quality impacts.  
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Under Alternative 1, there would be fewer emission reductions and fewer emission increases 
overall when compared to the proposed project because the additional NOx emission reductions 
from implementing the 2022 AQMP would not be achieved . Further reductions in TAC 
emissions would also not occur under Alternative 1, as there would be fewer mobile sources 
converted to zero emission technologies. Thus, the use and combustion of conventional 
petroleum fuels and the related TAC emissions, including diesel PM, benzene, and other TAC 
emissions would not be reduced under Alternative 1. 
 
Under Alternative 1, the increases in GHG emissions during construction and operation 
combined with the overall GHG emission reductions would be fewer than for the proposed 
project since additional electricity produced by increased combustion of natural gas would not be 
required. However, the long-term beneficial impacts associated with increased electrification of 
sources would also not be achieved under Alternative 1.  
 
5.5.1.3  Alternative 2 – Mobile Source Reductions Only 
 
Under Alternative 2, no stationary source control measures would be implemented. Only the 
mobile source control measures proposed by both CARB and the South Coast AQMD would be 
implemented (see Tables 5.4-3 and Table 5.4-4) under this alternative. 
 
Construction impacts under Alternative 2 would be fewer than the proposed project as 
construction activities at stationary sources would not occur. Nonetheless, construction activities 
associated with the installation of electrical and alternative fuel infrastructure, which would be 
necessary to achieve emission reductions from mobile sources, would still occur and would be 
expected to remain significant.  
 
With respect to operational emissions, it is expected that air quality will continue to improve 
under Alternative 2. As shown in Tables 5.4-3 and 5.4-4, over 90 tons per day of NOx emission 
reductions would be expected. Nonetheless, these projected NOx emission reductions would not 
be sufficient to attain the 8-hour federal ozone standard (70 ppb). since approximately 127 tons 
of NOx emissions reductions would be needed.  
 
Thus, Alternative 2 would not be expected to achieve the primary objective of the project, to 
achieve the federal 8-hour ozone standard. 
 
By narrowing the focus of Alternative 2 to mobile sources, none of the additional operational air 
quality impacts and corresponding benefit would be realized from reducing emissions from 
stationary sources. While Alternative 2 would have substantial emission reductions of TACs and 
GHGs over the long-term, the potential emission reductions would not be as great as under the 
proposed project. In addition, similar to the proposed project, the short-term increases in GHG 
emissions under Alternative 2 from construction projects associated with the additional 
production and use of electricity generation from natural gas combustion (prior to the full 
conversion to renewable sources), and additional production and use of alternative fuels may be 
significant but would be full offset by the emission reductions of GHGs over the long-term. 
 
5.5.1.4  Alternative 3 – Early Implementation of Control Measures 
 
The control measures identified in the project description (see Chapter 2) would be unchanged 
under Alternative 3. Under Alternative 3, the timeframe for implementing the South Coast 
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AQMD control measures would occur three years earlier so that all measures would be fully 
implemented by 2034. This shift in implementation schedule would provide for the projected 
emission reductions to be achieved sooner than what is contemplated by the proposed project. 
Early implementation of Alternative 3 means that construction activities, including the removal 
and replacement of equipment (e.g., installation of new appliances and fleet turnovers) would 
also occur over a shorter period of time.  

Air quality impacts for criteria pollutants from construction activities were concluded to be 
potentially significant for the proposed project. However, under Alternative 3, the construction 
emissions would be expected to occur over a shorter period of time such that this compressed 
schedule would be expected to result in more construction emissions of both criteria pollutants 
and GHGs on a peak day when compared to the proposed project. Thus, the construction air 
quality impacts under Alternative 3 would remain significant. In addition, under Alternative 3, 
the potentially significant short-term increases of GHG emissions during operation may be 
higher than the proposed project, because of the same need to produce additional electricity via 
the increased combustion of natural gas (prior to the full conversion to renewable sources) will 
be expected to occur. Alternative 3 would result in substantial GHG emission reductions three 
years earlier from replacing diesel- and gasoline-fueled equipment with electric-powered and 
alternative fueled equipment which, over the long-term will offset potentially significant short-
term increases in GHG emissions from construction projects, additional production and use of 
electricity generation from natural gas combustion (prior to the full conversion to renewable 
sources), additional production and use of alternative fuels, and replacements of existing 
combustion equipment with new lower emitting combustion equipment, resulting in an overall 
reduction of GHG emissions. 

Therefore, the construction and operational air quality impacts and benefits would remain the 
same as the proposed project, but would occur three years earlier.  

It should be noted that Alternative 3 would be expected to achieve the primary objective of the 
proposed project, to attain the federal 8-hour ozone ambient air quality standard (70 ppb) but 
three years earlier than the proposed project, generating beneficial air quality impacts, as well as 
the related health benefits associated with complying with the ozone standard.  
 
5.5.1.5  Alternative 4 – All Regulatory/Non-Incentive Alternative 
 
The focus of Alternative 4 would be limited to control measures that could be directly 
implemented by the South Coast AQMD or CARB and for which the South Coast AQMD has 
the authority to regulate or for which CARB has the authority to regulate. Therefore, the control 
measures under this alternative would be primarily limited to stationary source control measures, 
plus mobile source control measures for which the South Coast AQMD and CARB have the 
authority to implement. In other words, under this alternative, the incentive measures would be 
eliminated. Alternative 4 is in response to the 2016 AQMP that relied heavily on incentives to 
achieve reductions, which in turn relied heavily on getting those funds to provide the incentives. 
Due to the past difficulties with obtaining the necessary funding to implement the incentives in 
the 2016 AQMP, emission reductions did not occur. Therefore, Alternative 4 does not rely on 
incentives in order to achieve the needed emission reductions but instead focuses only on 
regulatory actions that are under the implementation authority of the South Coast AQMD and 
CARB. Table 5.4-5 summarizes the categories of mobile sources which would rely on incentive 
funding in order to reduce NOx emissions and thus, are not considered under Alternative 4. 
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Construction impacts under Alternative 4 would be fewer than the proposed project since fewer 
control measures would be implemented and as a result, fewer construction activities would be 
needed. Nonetheless, construction activities at stationary sources (e.g., additional production and 
use of electricity generation from natural gas combustion (prior to the full conversion to 
renewable sources), additional production and use of alternative fuels, and replacement of 
existing combustion equipment with new lower emitting combustion equipment) would still 
occur and would be expected to remain significant.  

Regarding operational emissions, air quality will continue to improve under Alternative 4 but not 
to the same extent as the proposed project. As shown in Table 5.4-5, the elimination of the 
incentive measures would result in 6.8 tons per day of fewer emissions reductions. The 
improvement in air quality would not attain the 8-hour federal ozone standard (70 ppb) and 
additional control measures would be needed. The estimated 120 tons per day of NOx emission 
reductions is short of the NOx reductions required to achieve the 8- hour ozone standard 
(estimated to be 127 tons of NOx reductions).  
 
The air quality impacts under Alternative 4 are expected to be similar to the proposed project, 
with the exception of the incentive measures. Criteria pollutant decreases associated with 
implementation of the control measures under Alternative 4 would be expected to be far greater 
than any emission increases associated with increased additional production and use of electricity 
generation from natural gas combustion (prior to the full conversion to renewable sources), 
additional production and use of alternative fuels, and replacement of existing combustion 
equipment with new lower emitting combustion equipment, production and use of electricity and 
alternative fuels, and reformulation of coatings, adhesives, sealants and lubricants. 
 
Under Alternative 4, TAC emissions are expected to be reduced by Control Measure CTS-01 
which will prohibit the use of pCBtF and tBAC. Other reductions in TAC emissions associated 
with reduced combustion of transportation fuels and natural gas including diesel particulate, 
benzene, formaldehyde and other TACs. Implementation of some control measures will cause a 
less than significant increase in ammonia emissions (e.g., for use in SCRs) from ammonia slip 
emissions. The ammonia slip emissions are not expected to generate significant odor impacts, 
however. 
 
Under Alternative 4 substantial GHG emission reductions from replacing diesel- and gasoline-
fueled equipment with electric-powered and alternative fueled equipment which, over the long-
term will offset potentially significant short-term increases in GHG emissions from construction 
projects, additional production and use of electricity generation from natural gas combustion 
(prior to the full conversion to renewable sources), additional production and use of alternative 
fuels, and replacement of existing combustion equipment with new lower emitting combustion 
equipment, resulting in an overall reduction of GHG emissions. However, under Alternative 4, 
the GHG overall emission reductions would be less than the proposed project due to the 
excluding the potential GHG emission reductions from the mobile sources categories which 
would rely on incentive funding in order to reduce NOx emissions.  
 
5.5.2 ENERGY  
 
The potential direct and indirect energy impacts from implementing the proposed project 
and project alternatives were evaluated. The following subsections provide a summary of 
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potential energy impacts from the proposed project and evaluate potential energy impacts 
from each alternative to the proposed project.  
 
5.5.2.1  Proposed Project Impacts 
 
The environmental analysis for the proposed project concluded the following: 
 

• The 2022 AQMP could result in up to an 11 percent increase in electricity and increased 
electricity demand remains potentially significant after mitigation. 

 
• The 2022 AQMP would also have some beneficial impacts on energy as a result of a shift 

away from petroleum fuels. The electrical grid and hydrogen supply supporting these 
electric vehicles would need to represent 50 percent renewable energy generation by 
2030, as required by the Clean Energy and Pollution Reduction Act of 2015. A large 
portion of the fuels for combustion engine vehicles would also need to be sourced from 
renewable feedstock.  

 
• As natural gas is generally widely available, natural gas supplies are not expected to be 

limited if the proposed project is implemented. The combined increase in natural gas 
demand needed for producing electricity and hydrogen and for fueling vehicles may be 
somewhat offset over the long-term by a decrease in demand for natural gas appliances in 
commercial and residential setting. However, over the short-term, the natural gas demand 
is expected to increase and the proposed project may result in significant adverse energy 
impacts relating to natural gas demand. Natural gas impacts would remain significant 
after mitigation.  

 
• Implementation of the 2022 AQMP is expected to shift the use of petroleum fuels 

(gasoline and diesel) to battery-electric, hydrogen, and potentially other alternative fuels, 
increasing the use of renewable energy supplies. The 2022 AQMP would result in a 
reduction in the use of petroleum fuels, providing a beneficial long-term operational 
impact on energy conservation. No increase in the use of petroleum fuels would be 
expected. 

 
• The 2022 AQMP is not expected to result in significant impacts on alternative fuels, 

including biodiesel, renewable diesel, ethanol, and propane, so that no mitigation 
measures are required. 

 
• Implementation of the 2022 AQMP could result in an increase in hydrogen use that 

cannot be currently met by existing producers. The expansion of hydrogen production, 
especially in the short-term through steam methane reforming of natural gas, is expected 
to be significant. 

  
• Potential renewable energy impacts are expected to be less than significant, so that no 

mitigation measures are required. 
 
For the complete analysis of energy impacts from implementing the 2022 AQMP, refer to 
Subchapter 4.3 – Energy Impacts. 
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5.5.2.2  Alternative 1 - No Project Alternative 
 
Under Alternative 1, the 2016 AQMP, which was adopted  by the South Coast AQMD 
Governing in March 2017 and submitted to USEPA in April 2017, would continue to be 
implemented (see Table 5.4-1). The continued implementation of the 2016 AQMP measures 
would require energy, but not as many adverse impacts as from the 2022 AQMP as less control 
measures would be implemented under Alternative 1. The energy demand impacts under the 
2016 AQMP were determined to be significant for electricity demand but not for natural gas, 
petroleum fuels, or alternative energy demands. The No Project Alternative would not require 
energy or electricity use beyond what has already been analyzed in the 2016 AQMP Program 
EIR. Thus, the energy impacts from not taking new action or proposing new control measures in 
Alternative 1 are less than significant.  
 
Alternative 1 would eliminate the potentially significant impacts to electricity, natural gas 
supplies and hydrogen supply associated with implementation of the 2022 AQMP. However, 
Alternative 1 would not be expected to reduce the use of petroleum fuels to the extent as the 
proposed project. It should be noted that Alternative 1 would not achieve the primary objective 
of the proposed project, to attain the federal 8-hour ambient air quality standard for ozone. 
Additional control measures would be required to meet this goal. 
 
5.5.2.3  Alternative 2 – Mobile Source Reductions Only 
 
Under Alternative 2, no stationary source control measures would be implemented. Only the 
mobile source control measures proposed by both CARB and the South Coast AQMD would be 
implemented (see Tables 5.4-3 and Table 5.4-4) under this alternative. 
 
The energy used under Alternative 2 would be slightly less since no stationary source control 
measures would be implemented. However, energy impacts under Alternative 2 would be 
expected to remain significant as most of the electricity demand associated with the proposed 
project is associated with zero and low NOx technologies for mobile sources. The proposed 
project increases in electricity, natural gas, and hydrogen were largely associated with the 
conversion of mobile sources to zero emission technologies and would still be expected to occur 
under Alternative 2. Alternative 2 would also be expected to substantially reduce the use of 
petroleum fuels, as would the proposed project.  
 
Alternative 2 would be expected to generate slightly less impacts on other energy sources since 
no stationary sources would be impacted. No significant impacts would be expected for 
petroleum fuels or alternative energy demands under Alternative 2. 
 
5.5.2.4  Alternative 3 – Early Implementation of Control Measures 
 
Under Alternative 3, the proposed control measures identified in the project description (see 
Chapter 2) would be unchanged but the timeframe for implementing the proposed control 
measures would occur three years earlier so that all measures would be fully implemented by 
2034. This shift in implementation schedule would provide for the projected emission reductions 
to be achieved sooner than what is contemplated by the proposed project. The energy impacts 
associated with Alternative 3 would be the same as the proposed project. Potentially significant 
energy impacts would include: 11 percent increase in electricity; increase in the (short-term) 
natural gas demand; and the potential increase in hydrogen demand. Under Alternative 3, these 
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energy resources would need to be procured three years earlier than the proposed project. 
Alternative 3 is not expected to result in significant impacts on alternative fuels, including 
biodiesel, renewable diesel, ethanol, and propane.  

Alternative 3 would have beneficial impacts on energy as a result of a shift away and reduction 
in use of petroleum fuels and these impacts would occur three years sooner than the proposed 
project, providing a beneficial long-term operational impact on energy conservation. The 
electrical grid and hydrogen supply supporting these electric vehicles would need to represent 50 
percent renewable energy generation by 2030, as required by the Clean Energy and Pollution 
Reduction Act of 2015. A large portion of the fuels for combustion engine vehicles would also 
need to be sourced from renewable feedstock.  

5.5.2.5  Alternative 4 – All Regulatory/Non-Incentive Alternative 
 
Control measures under Alternative 4 would be limited to measures that could be directly 
implemented by the South Coast AQMD or CARB and for which the South Coast AQMD has 
the authority to regulate or for which CARB has the authority to regulate. Therefore, the control 
measures under this alternative would be primarily limited to stationary source control measures, 
plus mobile source measures for which the South Coast AQMD and CARB have the authority to 
implement. The incentive measures identified in Table 5.4-5 would be eliminated. 

The energy impacts associated with Alternative 4 would be essentially the same as the proposed 
project. Potentially significant energy impacts would include: an increase in electricity (that 
would be less than the proposed project as fewer sources would be electrified); increase in the 
(short-term) natural gas demand associated with increased demand for electricity; and the 
potential increase in hydrogen demand. Under Alternative 4, these energy resources would still 
need to be procured even though the incentive measures would be eliminated. Alternative 4 is 
not expected to result in significant adverse impacts on alternative fuels, including biodiesel, 
renewable diesel, ethanol, and propane.  

Alternative 4 would have beneficial impacts on energy as a result of a shift away and reduction 
in use of petroleum fuels, providing a beneficial long-term operational impact on energy 
conservation, however these benefits would be less than the proposed project as the incentive 
measures would be removed.  

5.5.3 HAZARDS AND HAZARDOUS MATERIALS 
 
The potential hazards and hazardous materials impacts from implementing the proposed project 
and project alternatives were evaluated. The following subsections provide a summary of 
potential hazards and hazardous materials impacts from the proposed project and evaluate 
potential hazard and hazardous materials impacts from each alternative to the proposed project.  
 
5.5.3.1  Proposed Project Impacts 
 
The environmental analysis for the proposed project concluded the following: 
 

• Increased usage of ammonia due to implementation of control measures in the 2022 
AQMP could generate significant adverse hazard impacts during routine transport as a 
result of an accidental release of delivered aqueous ammonia. 
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• The hazards impact from a catastrophic rupture of an ammonia tank is considered a 
potentially significant adverse hazards impact, since off-site receptors could be exposed 
to concentrations that would exceed the ERPG-2 toxic endpoint concentration for 
ammonia.  

• Spent catalysts would likely be disposed of in a Class II landfill or a Class III landfill that 
is fitted with liners. The handling of fresh and spent catalysts is not expected to cause 
significant adverse hazards and hazardous materials impacts. 

• Internal combustion engines also can result in fires and other hazards; therefore, 
switching to battery power would not likely result in an increased fire risk.  

• The hazards associated with the use of hydrogen as a fuel are expected to be 
approximately equivalent to or less than conventional fuels, so impacts associated with 
hydrogen use are expected to be less than significant 

• The construction of any new hydrogen plants would be expected to be constructed within 
existing industrial facilities that would likely have at least 90 feet to the closest off-site 
receptor and, therefore, poses a less than significant hazard. Hazards impacts from the 
construction of new natural gas pipeline to service those hydrogen plants would be 
considered potentially significant. 

• The hazards associated with the use of ethanol as a fuel are approximately equivalent or 
less compared to use of conventional fuels. Therefore, increased use of ethanol with a 
concurrent decline in use of conventional fuels will not significantly alter existing 
hazards associated with mobile source fuels. Consequently, increased use of ethanol is 
not expected to generate significant adverse hazard impacts. 

• The hazards associated with the use of CNG as a fuel are approximately equivalent or 
less compared to use of conventional fuels. Therefore, increased use of CNG with a 
concurrent decline in use of conventional fuels will not significantly alter existing 
hazards associated with mobile source fuels. Consequently, increased use of CNG is not 
expected to generate significant adverse hazard impacts. 

• The hazards associated with the use of LNG as a fuel are approximately equivalent or 
less compared to use of conventional fuels. Therefore, increased use of LNG with a 
concurrent decline in use of conventional fuels will not significantly alter existing 
hazards associated with mobile source fuels. Consequently, increased use of LNG is not 
expected to generate significant adverse hazard impacts. 

• The increased transport of LNG may increase transportation hazards associated with 
mobile source fuels. Consequently, increased use of LNG is expected to generate 
significant adverse hazard impacts during transport.  

• The hazards associated with use of LPG as a fuel are approximately equivalent or less 
compared to use of conventional fuels. Therefore, increased use of LPG with a 
concurrent decline in use of conventional fuels will not significantly alter existing 
hazards associated with mobile source fuels. Consequently, increased use of LPG is not 
expected to generate significant adverse hazard impacts. 

• The use of biodiesel and renewable diesel is considered safer than conventional diesels; 
therefore, increase use of biodiesel and renewable diesel with a concurrent decline in use 
of conventional diesel is not expected to generate significant adverse hazard impacts. 
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• While the continued and potential increased use of water-based coatings and products 
would generally be expected to reduce the overall hazard impacts associated with 
solvent-based products, the potential reformulation of coatings, adhesives, sealants and 
lubricants to products that are more flammable (e.g., acetone) could result in a significant 
impact on fire hazards.  

 
For the complete analysis of hazards and hazardous materials impacts from the 2022 AQMP, 
refer to Subchapter 4.4 – Hazards and Hazardous Materials Impacts. 
 
5.5.3.2  Alternative 1 – No Project Alternative 
 
Under Alternative 1, the 2016 AQMP, which was adopted  by the South Coast AQMD 
Governing in March 2017 and submitted to USEPA in April 2017, , would continue to be 
implemented (see Table 5.4-1). The continued implementation of the 2016 AQMP measures 
would generate hazards impacts, but not as many adverse impacts from the 2022 AQMP as there 
are less control measures to implement. The hazards and hazardous materials impacts under the 
2016 AQMP were determined to be significant for the use of LNG and ammonia use and storage. 
The hazard impacts on ammonia use in air pollution control equipment, catalysts, caustic 
materials, and the use of acidifiers were expected to be less than significant. The No Project 
Alternative would not result in hazards or hazardous materials impacts beyond what has already 
been analyzed in the 2016 AQMP Program EIR. Thus, the hazard and hazardous materials 
impacts from not taking new action or proposing new control measures in Alternative 1 are less 
than significant.  
 
Alternative 1 would eliminate the potentially significant hazard and hazardous materials impacts 
to hydrogen use and transport, and the potential reformulation of coatings, adhesives, sealants 
and lubricants with products that are more flammable (e.g., acetone). However, Alternative 1 
would not be expected to reduce the use of petroleum fuels to the extent as the proposed project. 
It should be noted that Alternative 1 would not achieve the primary objective of the proposed 
project to attain the federal 8-hour ambient air quality standard for ozone without 
implementation of additional control measures.  
 
5.5.3.3  Alternative 2 – Mobile Source Reductions Only 
 
Under Alternative 2, no stationary source control measures would be implemented. Only the 
mobile source control measures proposed by both CARB and the South Coast AQMD would be 
implemented (see Tables 5.4-3 and Table 5.4-4) under this alternative. 
 
The fire hazard impacts associated with reformulated coatings, solvents, and products in the 
proposed project are expected to be significant; however, these hazards would be eliminated 
under Alternative 2 as no reformulated coatings or product control measures would be 
implemented. The potential increase in the use of ammonia and catalyst would also be reduced 
under Alternative 2 as most of the ammonia and catalyst use would be associated with SCRs at 
stationary sources, which would be eliminated under Alternative 2. 
 
However, hazard impacts under Alternative 2 would be expected to remain significant for natural 
gas pipelines and LNG transport which would be used for alternative fuels. The hazard impacts 
associated with additional electric vehicles, using ethanol and ethanol blends, CNG, LPG, 
biodiesel/renewable fuels, are expected to be less than significant under the proposed project and 
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they would be the same under Alternative 2. Alternative 2 would also be expected to 
substantially reduce the use of petroleum fuels, as would the proposed project, reducing hazards 
associated with the use of petroleum fuels. 
 
5.5.3.4  Alternative 3 – Early Implementation of Control Measures 
 
Under Alternative 3, the proposed control measures identified in the project description (see 
Chapter 2) would be unchanged but the timeframe for implementing the proposed control 
measures would occur three years earlier so that all measures would be fully implemented by 
2034. This shift in implementation schedule would provide for the projected emission reductions 
to be achieved sooner than what is contemplated by the proposed project. The hazards and 
hazardous materials impacts associated with Alternative 3 would be the same as the proposed 
project. Potentially significant hazards and hazardous materials impacts would include: hazard 
associated with the storage and transport of ammonia; hazards associated with natural gas 
pipelines; hazards associated with the increased transport of LNG; and the potential 
reformulation of coatings, adhesives, sealants and lubricants with products that are more 
flammable(e.g., acetone).  

Alternative 3 is not expected to result in significant impacts on the increased generation of spent 
catalysts; increased use of electric vehicles; and the use of alternative fuels, including hydrogen, 
ethanol, CNG, LPG, biodiesel diesel and renewable diesel, renewable diesel, ethanol, and 
propane.  

5.5.3.5  Alternative 4 – All Regulatory/Non-Incentive Alternative 
 
Control measures under Alternative 4 would be limited to measures that could be directly 
implemented by the South Coast AQMD or CARB and for which the South Coast AQMD has 
the authority to regulate or for which CARB has the authority to regulate. Therefore, the control 
measures under this alternative would be primarily limited to stationary source control measures, 
plus mobile source measures for which the South Coast AQMD and CARB have the authority to 
implement. The incentive measures identified in Table 5.4-5 would be eliminated. 

The hazards and hazardous materials impacts associated with Alternative 4 would be similar to 
the proposed project. Potentially significant hazards and hazardous materials impacts would 
include: hazard associated with the storage and transport of ammonia; hazards associated with 
natural gas pipelines; hazards associated with the increased transport of LNG; and the potential 
reformulation of coatings, adhesives, sealants and lubricants with products that are more 
flammable (e.g., acetone).  
 
Similar to the proposed project, Alternative 4 is not expected to result in significant adverse 
hazard impacts on the increased generation of spent catalysts; increase use of electric vehicles; or 
the use of alternative fuels, including hydrogen ethanol, CNG, LPG, biodiesel diesel and 
renewable diesel, renewable diesel, ethanol, and propane.  
 
5.5.4 HYDROLOGY AND WATER QUALITY  
 
The potential hydrology and water quality impacts from implementing the proposed 
project and project alternatives were evaluated. The following subsections provide a 
summary of potential hydrology and water quality impacts from the proposed project and 
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evaluate potential hydrology and water quality impacts from each alternative to the 
proposed project.  
 
5.5.4.1  Proposed Project Impacts 
 
The environmental analysis for the proposed project concluded the following: 
 

• Control measures have the potential to cause potentially significant water demand and 
supply impacts, as water demand may exceed the 262,820 gallons per day significance 
threshold for potable water. Additional water use is required for construction activities 
and also may be required for the manufacture of alternative fuels. Due to the extreme 
drought conditions and uncertainty about future water supplies, even though each county 
has various projects for providing recycled water, most of the recycled water projects, 
except for those in Los Angeles and Orange Counties, are to provide recycled water for 
landscape purposes. Therefore, implementation of the control measures in the 2022 
AQMP as a whole may have a significant impact on both water demand and water 
supplies.  

• The impacts of the proposed project on water quality are expected to be significant prior 
to mitigation. Generally, mitigation measures are meant to help minimize some of the 
water quality impacts on an individual facility-basis, but not all mitigation measures may 
be applicable in all situations. For this reason, the water quality mitigation measure may 
not fully eliminate the significant water quality impacts. Therefore, water quality impacts 
that may result from the proposed project are expected to remain significant. 

 
For the complete analysis of hydrology and water quality impacts from the 2022 AQMP, refer to 
Subchapter 4.5 – Hydrology and Water Quality Impacts. 
 
5.5.4.2  Alternative 1 – No Project Alternative 
 
Under Alternative 1, the 2016 AQMP, which was adopted  by the South Coast AQMD 
Governing in March 2017 and submitted to USEPA in April 2017, , would continue to be 
implemented (see Table 5.4-1). The continued implementation of the 2016 AQMP measures 
would generate hydrology and water quality impacts, but not as many adverse impacts from the 
2022 AQMP as there are less control measures to implement. The hydrology and water quality 
impacts under the 2016 AQMP were determined to be significant for potential impacts on water 
demand associated with the manufacture and use of waterborne coatings, solvents and other 
consumer products and ad-on air pollution control technologies. Other impacts on hydrology and 
water quality were determined to be less than significant including wastewater treatment 
facilities, alternative fuel use and potential spills. The No Project Alternative would not result in 
hydrology and water quality impacts beyond what has already been analyzed in the 2016 AQMP 
Program EIR. Thus, the hydrology and water quality impacts from not taking new action or 
proposing new control measures in Alternative 1 are less than significant.  
 
Alternative 1 would eliminate the potentially significant hydrology and water quality impacts to 
water demand and supplies, and water quality associated with implementation of the 2022 
AQMP. It should be noted that Alternative 1 would not achieve the primary objective of the 
proposed project, to attain the federal 8-hour ambient air quality standard for ozone without 
implementation of additional control measures. 
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5.5.4.3  Alternative 2 – Mobile Source Reductions Only 
 
Under Alternative 2, no stationary source control measures would be implemented. Only the 
mobile source control measures proposed by both CARB and the South Coast AQMD would be 
implemented (see Tables 5.4-3 and Table 5.4-4) under this alternative. 
 
The hydrology and water quality impacts were considered significant for water demand and 
water quality associated with implementing the 2022 AQMP. Under Alternative 2 the stationary 
source control measures would be eliminated, thus eliminating some of the control measures 
associated with the increased water demand (including wet gas scrubbers, composting activities 
and reformulation of coatings, adhesives, sealants and lubricants) and wastewater discharge. The 
water demand would be reduced under Alternative 2 but not fully eliminated since the 
construction of alternative fuel facilities would still be expected to be implemented resulting in 
an estimated 200,000 to 300,000 gallons per day increase which is potentially significant. The 
same would be expected for wastewater generation which would be reduced under Alternative 2. 
However, the potential increased production of alternative fuels (including hydrogen) could still 
result in significant water quality impacts. 
 
5.5.4.4  Alternative 3 – Early Implementation of Control Measures 
 
Under Alternative 3, the proposed control measures identified in the project description (see 
Chapter 2) would be unchanged but the timeframe for implementing the proposed control 
measures would occur three years earlier so that all measures would be fully implemented by 
2034. This shift in implementation schedule would provide for the projected emission reductions 
to be achieved sooner than what is contemplated by the proposed project. .  

The hydrology and water quality impacts were considered significant for water demand and 
water quality for the proposed project. Under Alternative 3, all of the control measures in the 
2022 AQMP would be implemented so that water demand may exceed significant thresholds and 
would be considered significant. The same would be expected for wastewater generation impacts 
which would be the same as the proposed project and the potential increased production of 
alternative fuels (including hydrogen) could result in significant water quality impacts. 
 
5.5.4.5  Alternative 4 – All Regulatory/Non-Incentive Alternative 
 
Control measures under Alternative 4 would be limited to measures that could be directly 
implemented by the South Coast AQMD or CARB and for which the South Coast AQMD has 
the authority to regulate or for which CARB has the authority to regulate. Therefore, the control 
measures under this alternative would be primarily limited to stationary source control measures, 
plus mobile source measures for which the South Coast AQMD and CARB have the authority to 
implement. The incentive measures identified in Table 5.4-5 would be eliminated. 

The hydrology and water quality impacts were considered significant for water demand and 
water quality for the proposed project. Under Alternative 4, the control measures in the 2022 
AQMP would be implemented, with the exception of the incentive measures, so that water 
demand may exceed significant thresholds and would be considered significant. The same would 
be expected for wastewater generation which would be the similar to the proposed project and 
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the potential increased production of alternative fuels (including hydrogen) could result in 
significant water quality impacts. 
 
5.5.5 NOISE  
 
The potential noise impacts from implementing the proposed project and project alternatives 
were evaluated. The following subsections provide a summary of potential noise impacts from 
the proposed project and evaluate potential noise impacts from each alternative to the proposed 
project.  
 
5.5.5.1  Proposed Project Impacts 
 
The environmental analysis for the proposed project concluded the following: 
 

• Construction noise impacts from modifications at existing facilities and residences are 
expected to be less than significant so that no mitigation measures are required. 

 
• Construction noise impacts from modifications to existing roadways and roadway 

infrastructure is expected to be significant, so mitigation measures are proposed. Because 
project-specific information is required to determine existing noise level, which 
mitigation measures can be applied, and whether noise level can be reduced to less than 
significant; for conservatism, construction noise impacts are expected to remain 
significant after mitigation measures are applied. 

 
• Operational noise impacts are expected to be less than significant so that no mitigation 

measures are required. 
 
For the complete analysis of noise impacts from the 2022 AQMP, refer to Subchapter 4.6 – 
Noise Impacts. 
 
5.5.5.2  Alternative 1 – No Project Alternative 
 
Under Alternative 1, the 2016 AQMP, which was adopted  by the South Coast AQMD 
Governing in March 2017 and submitted to USEPA in April 2017, would continue to be 
implemented (see Table 5.4-1). The continued implementation of the 2016 AQMP measures 
would generate construction noise impacts, but not as many adverse noise impacts from the 2022 
AQMP as there are less control measures to implement and fewer construction activities. The 
noise impacts under the 2016 AQMP were determined to be significant for construction 
activities. Operational activities were not expected to result in significant noise impacts. The No 
Project Alternative would not result in noise impacts beyond what has already been analyzed in 
the 2016 AQMP Program EIR. Thus, the noise impacts from not taking new action or proposing 
new control measures in Alternative 1 are less than significant.  
 
Alternative 1 would eliminate the potentially significant construction noise impacts associated 
with implementation of the 2022 AQMP. It should be noted that Alternative 1 would not achieve 
the primary objective of the proposed project, to attain the federal 8-hour ambient air quality 
standard for ozone without implementation of additional control measures which may generate 
additional noise impacts.  
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5.5.5.3  Alternative 2 – Mobile Source Reductions Only 
 
Under Alternative 2, no stationary source control measures would be implemented. Only the 
mobile source control measures proposed by both CARB and the South Coast AQMD would be 
implemented (see Tables 5.4-3 and Table 5.4-4) under this alternative. Under Alternative 2, 
noise and vibration from construction activities would be reduced as no construction activities at 
stationary sources would occur. However, implementation of the Alternative 2 would still 
include control measures associated with construction of overhead catenary lines that could 
result in significant noise and vibration impacts due to the geographic proximity of sensitive 
receptors. 
 
Under Alternative 2, noise and vibration from operational activities would be reduced as no new 
noise sources (e.g., air pollution control technologies) would be constructed at stationary sources. 
However, the potential increased production of alternative fuels (including hydrogen) could still  
be expected to occur in appropriately zoned industrial areas where significant noise impacts 
would not be expected. In addition, overhead catenary lines could be installed to comply with 
certain mobile source control measures under Alternative 2, these lines would be installed along 
existing roadways and transportation corridors and as such would not result in the construction of 
new roadways or corridors or generate additional noise sources. In addition, Alternative 2 would 
increase the operation of electric vehicles that are traditionally quieter than combustion vehicles 
so operational noise will be reduced to less than significant. 
 
5.5.5.4  Alternative 3 – Early Implementation of Control Measures 
 
Under Alternative 3, the proposed control measures identified in the project description (see 
Chapter 2) would be unchanged but the timeframe for implementing the proposed control 
measures would occur three years earlier so that all measures would be fully implemented by 
2034. This shift in implementation schedule would provide for the projected emission reductions 
to be achieved sooner than what is contemplated by the proposed project. Noise impacts 
associated with construction activities due to the implementation of the control measures in the 
2022 AQMP were considered to be potentially significant. Under Alternative 3, the construction 
activities would be expected to occur over a shorter period of time and the noise impacts could 
be higher as more construction activities would occur during a shorter timeframe. Noise and 
vibration associated with construction activities would remain significant.  

Under Alternative 3, the potential increased production of alternative fuels (including hydrogen) 
could still result be expected to occur in appropriately zoned industrial areas where significant 
noise impacts would not be expected. In addition, overhead catenary lines could be installed 
along existing roadways and transportation corridors and as such would not result in the 
construction of new roadways or corridors or generate additional noise sources. In addition, 
Alternative 3 would increase the operation of electric vehicles that are traditionally quieter than 
combustion vehicles so operational noise will be reduced to less than significant. 
 
5.5.5.5  Alternative 4 – All Regulatory/Non-Incentive Alternative 
 
Control measures under Alternative 4 would be limited to measures that could be directly 
implemented by the South Coast AQMD or CARB and for which the South Coast AQMD has 
the authority to regulate or for which CARB has the authority to regulate. Therefore, the control 
measures under this alternative would be primarily limited to stationary source control measures, 
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plus mobile source measures for which the South Coast AQMD and CARB have the authority to 
implement. The incentive measures identified in Table 5.4-5 would be eliminated. 

Noise impacts associated with construction activities due to the implementation of the control 
measures in the 2022 AQMP were considered to be potentially significant. Under Alternative 4, 
similar construction activities could occur as similar equipment would be required. Therefore, 
Noise and vibration associated with construction activities would remain significant.  

Under Alternative 4, the potential increased production of alternative fuels (including hydrogen) 
could still be expected to occur in appropriately zoned industrial areas where significant noise 
impacts would not be expected. In addition, overhead catenary lines could be installed along 
existing roadways and transportation corridors and as such would not result in the construction of 
new roadways or corridors or generate additional noise sources. In addition, Alternative 4 would 
increase the operation of electric vehicles that are traditionally quieter than combustion vehicles 
so operational noise will be reduced to less than significant. 
 
5.5.6 SOLID AND HAZARDOUS WASTE  
 
The potential solid and hazardous waste impacts from implementing the proposed project and 
project alternatives were evaluated. The following subsections provide a summary of potential  
impacts from the proposed project and evaluate potential solid and hazardous waste impacts 
from each alternative to the proposed project.  
 
5.5.6.1  Proposed Project Impacts 
 
The environmental analysis for the proposed project concluded the following: 
 

• Installation of air pollution control equipment (e.g., low NOx burners, SCR systems, 
electrification of sources); replacement of existing equipment; installation of roadway 
infrastructure (wayside power and catenary lines or other similar technologies); 
installation of battery charging infrastructure; and installation of alternative fuel 
infrastructure are expected to generate solid and hazardous waste associated with 
construction activities. It is assumed that no new industrial facilities or corridors will be 
constructed, but rather some of the existing facilities and corridors will be modified to 
include installation of new equipment and roadway infrastructure. Because it is difficult 
to quantify the construction and demolition waste generated by implementing control 
measures from the 2022 AQMP, solid and hazardous waste impacts from construction are 
concluded to be significant even after mitigation is applied. 

 
• Encouragement of early retirement of older vehicles and other mobile sources, and 

replacement with newer equipment or newer vehicles (including electric or hybrid 
vehicles) will have the benefit of reduced waste from maintenance of internal combustion 
engines. It is expected that electric vehicle batteries will primarily be recycled or reused 
in purposes other than in cars, so there will not be a significant increase in disposal or 
significant adverse impact in the topic of solid or hazardous waste from increased 
generation of spent batteries. 
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• Increased use of particulate filters (DPFs) and air pollution control equipment is expected 
to be accommodated by the existing non-hazardous and hazardous waste landfills and 
have a less than significant impact on solid and hazardous waste generation. 

 
• Increased use of SCRs will increase disposal of catalyst that cannot be reused or 

regenerated; however, because most catalyst will be recycled and the use of SCR will not 
be widespread, there will be less than significant impact. 

 
• The extent of solid and hazardous waste impacts from early retirement of equipment is 

difficult to quantify, but concluded to generate significant adverse impact because 
available landfill space is limited to approximately 100,000 tons per day with only four 
solid waste landfills in Southern California having capacity past 2039. Impacts are 
expected to be significant even after mitigation is applied. 

 
• Processes from Control Measure MCS-02 including hand-thinning, mechanical thinning, 

and the use of chipping equipment to mitigate excess fuels at properties located in the 
residential urban-wild-interface areas of the San Bernardino National Forest are expected 
to generate additional greenwaste, but because the volume is likely to be minimal and 
there are approximately 70 composting facilities located in the District, impacts are 
expected to be less than significant. 

 
For the complete analysis of solid and hazardous waste impacts from the 2022 AQMP, refer to 
Subchapter 4.7 – Solid and Hazardous Waste Impacts. 
 
5.5.6.2  Alternative 1 – No Project Alternative 
 
Under Alternative 1, the 2016 AQMP, which was adopted  by the South Coast AQMD 
Governing in March 2017 and submitted to USEPA in April 2017, would continue to be 
implemented (see Table 5.4-1). 
 
The continued implementation of the 2016 AQMP measures would generate solid and hazardous 
waste impacts, but not as many adverse impacts from the 2022 AQMP as less control measures 
would be implemented under Alternative 1. The solid and hazardous waste impacts under the 
2016 AQMP were determined to be significant.  
 
The No Project Alternative would not result in solid or hazardous waste impacts beyond what 
has already been analyzed in the 2016 AQMP Program EIR. Further, no additional greenwaste 
would be generated under Alternative 1. Thus, the solid and hazardous waste impacts from not 
taking new action or proposing new control measures in Alternative 1 are less than significant.  
 
Alternative 1 would eliminate the potentially significant solid and hazardous waste impacts 
associated with implementation of the 2022 AQMP. It should be noted that Alternative 1 would 
not achieve the primary objective of the proposed project, to attain the federal 8-hour ambient air 
quality standard for ozone without implementation of additional control measures which may 
generate additional   impacts.  
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5.5.6.3  Alternative 2 – Mobile Source Reductions Only 
 
Under Alternative 2, no stationary source control measures would be implemented. Only the 
mobile source control measures proposed by both CARB and the South Coast AQMD would be 
implemented (see Tables 5.4-3 and Table 5.4-4) under this alternative. The solid/hazardous 
waste generated under Alternative 2 is expected to be significant but less than the proposed 
project as the early retirement of stationary source equipment would not occur. 
 
Under Alternative 2, air pollution control equipment (e.g., low NOx burners, SCR systems, and 
particulate filters) would not be installed at stationary sources. However, the electrification of 
mobile sources; installation of roadway infrastructure (wayside power and catenary lines or other 
similar technologies); installation of battery charging infrastructure; and installation of 
alternative fuel infrastructure are expected to occur under Alternative 2 and could generate solid 
and hazardous waste associated with construction activities. Because it is difficult to quantify the 
construction and demolition waste generated by implementing control measures, solid and 
hazardous waste impacts from construction are concluded to be significant under the proposed 
project (after mitigation) and would be less but remain significant under Alternative 2.  
 
Because spent batteries are required to be and are largely recycled, the increased use of EVs and 
hybrid vehicles would not result in a significant increase in the illegal disposal of batteries and 
the same would be true under Alternative 2.  
 
Encouragement of early retirement of older vehicles and other mobile sources, and replacement 
with newer vehicles (including electric or hybrid vehicles) will have the benefit of reduced waste 
from maintenance of internal combustion engines. It is expected that electric vehicle batteries 
will primarily be recycled or reused in purposes other than in cars, so there will not be a 
significant increase in disposal or significant adverse impact in the topic of solid or hazardous 
waste from increased generation of spent batteries. Further, no additional greenwaste would be 
generated under Alternative 2. 
 
Under Alternative 2, the replacement and scrapping of stationary sources would be reduced. The 
extent of solid and hazardous waste impacts from early retirement of equipment is difficult to 
quantify, but some scrap metal from vehicles and parts may be sent to landfills. Therefore, it was 
concluded that the proposed project would generate significant adverse impacts because 
available landfill space is limited to approximately 100,000 tons per day with only four solid 
waste landfills in Southern California having capacity past 2039. Impacts are expected to be 
significant even after mitigation is applied. The same would be true under Alternative 2.  
 
5.5.6.4  Alternative 3 – Early Implementation of Control Measures 
 
Under Alternative 3, the proposed control measures identified in the project description (see 
Chapter 2) would be unchanged but the timeframe for implementing the proposed control 
measures would occur three years earlier so that all measures would be fully implemented by 
2034. This shift in implementation schedule would provide for the projected emission reductions 
to be achieved sooner than what is contemplated by the proposed project. Solid and Hazards 
Waste Impacts under Alternative 3 would be expected to be the same as the proposed project as 
all control measures in the 2022 AMP would be installed, but in a shorter timeframe. Solid and 
Hazardous Waste Impacts associated with implementation of the control measures in the 2022 
AQMP were considered to be potentially significant for construction and demolition wastes and 
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the early retirement of equipment as they could have significant impacts on dwindling landfill 
capacity. These impacts would remain significant under Alternative 3. 

Under Alternative 3, solid and hazardous waste impacts would be less than significant for 
generation of spent batteries, increased waste from air pollution control equipment (including 
catalysts), and increased composting of greenwaste. 
 
5.5.4.5  Alternative 4 – All Regulatory/Non-Incentive Alternative 
 
Control measures under Alternative 4 would be limited to measures that could be directly 
implemented by the South Coast AQMD or CARB and for which the South Coast AQMD has 
the authority to regulate or for which CARB has the authority to regulate. Therefore, the control 
measures under this alternative would be primarily limited to stationary source control measures, 
plus mobile source measures for which the South Coast AQMD and CARB have the authority to 
implement. The incentive measures identified in Table 5.4-5 would be eliminated. 
 
Solid and Hazards Waste Impacts under Alternative 4 would be expected to be similar to the 
proposed project except that the incentive measures would not be implemented. Therefore, there 
would be fewer vehicles, buses, agriculture and construction equipment that would be potentially 
scrapped and fewer engines that could potentially be replaced. Solid and hazardous waste 
impacts associated with implementation of the control measures in the 2022 AQMP were 
considered to be potentially significant for construction and demolition wastes and the early 
retirement of equipment as they could have significant impacts on dwindling landfill capacity. 
These impacts would remain significant under Alternative 4, although the solid and hazardous 
waste impacts would be less than the proposed project. 

Under Alternative 4, solid and hazardous waste impacts would be less than significant for 
generation of spent batteries, increased waste from air pollution control equipment (including 
catalysts), and increased composting of greenwaste. 
 
5.6 COMPARISON OF ALTERNATIVES TO THE 2022 AQMP 
 
Pursuant to CEQA Guidelines Section 15126.6 (d), “The EIR shall include sufficient information 
about each alternative to allow meaningful evaluation, analysis, and comparison with the 
proposed project. A matrix displaying the major characteristics and significant environmental 
effects of each alternative may be used to summarize the comparison. If an alternative would 
cause one or more significant effects in addition to those that would be caused by the project as 
proposed, the significant effects of the alternative shall be discussed, but in less detail than the 
significant effects of the project as proposed.” The discussions in the previous sections of this 
chapter provide a comprehensive analysis of potential impacts generated by each alternative and 
compares impacts to those generated by the 2022 AQMP (the proposed project). Table 5.6-1 
provides a matrix displaying the major characteristics and significant environmental effects of 
each alternative compared to the 2022 AQMP. 
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TABLE 5.6-1 
Comparison of the Alternatives to the Proposed Project (2022 AQMP) 

Environmental 
Topic 

Proposed 
Project 

Alternative 1 
No Project 

Alternative 2 
Mobile Source 

Reductions Only 

Alternative 3 
Early 

Implementation 
of Control 
Measures 

Alternative 4 
All 

Regulatory/ 
Non-

Incentive 
Air Quality and GHG Emissions 

Construction  S NS- S- S+ S- 
Operation-Criteria 

Pollutant Reductions B B- B- B+ B- 

Operation – Criteria 
Pollutant Increases  NS NS- NS- NS= NS- 

Toxics NS NS NS NS= NS- 
GHG (short-term) S NS S- S+ S- 
GHG (long-term) NS NS NS NS NS 

Energy 
Electricity Demand S NS S S= S- 

Natural Gas Demand S NS S S= S- 
Petroleum Fuel and 

TAC Emissions B NS B B= B- 

Alternative Fuels NS NS- NS= NS= NS- 
Hydrogen Fuels S NS NS= S= S- 

Renewable Energy NS NS NS= NS= NS- 
Hazards and Hazardous Materials 

Ammonia Storage and 
Transport S NS NS S= S= 

Spend Catalysts NS NS- NS- NS= NS= 
Electric/Hybrid 

Vehicles NS NS- NS NS= NS 

Natural Gas Pipelines S NS S S= S 
Alternative Fuels 

(hydrogen, ethanol, 
CNG, LPG, 

bio/renewable diesel 

NS NS- NS= NS= NS 

LNG Transport S NS- S= S= S 
Reformulated 

Coatings/Products S NS NS S= S= 

Hazards - Petroleum 
Fuel Reductions B NS B B= B- 
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TABLE 5.6-1 (concluded) 
Comparison of the Alternatives to the Proposed Project (2022 AQMP) 

Environmental 
Topic 

Proposed 
Project 

Alternative 1 
No Project 

Alternative 2 
Mobile Source 

Reductions Only 

Alternative 3 
Early 

Implementation 
of Control 
Measures 

Alternative 4 
All 

Regulatory/ 
Non-

Incentive 
Hydrology and Water Quality 

Water Demand S NS S- S= S- 
Wastewater 

Demand/Water Qual. S NS S- S= S- 

Noise 
Construction Noise S NS S- S+ S- 
Operational Noise NS NS- NS- NS= NS- 

Solid and Hazardous Waste 
Construction 

Activities/Debris S NS S S+ S- 

Spent Vehicle 
Batteries NS NS- NS= NS= NS- 

Waste from APC 
equipment NS NS- NS- NS= NS= 

Spent Catalyst  NS NS- NS- NS= NS= 
Early Retirement of 

Equipment S NS S- NS+ S- 

Additional 
Greenwaste NS NS- NS- NS= NS= 

NOTES:  
S= Significant Impact 
NS= Not Significant Impact 
B = Beneficial Impact 
+ more impacts than the proposed project 
= equal impacts to the proposed project 
- less impact than the proposed project 
 
 
5.7 ENVIRONMENTALLY SUPERIOR AND LOWEST TOXIC 

ALTERNATIVES 
 
5.7.1 ENVIRONMENTAL SUPERIOR ALTERNATIVE  
 
Pursuant to CEQA Guidelines Section15126.6(e)(2), if the environmentally superior alternative 
is the “no project” alternative, the EIR shall also identify an environmentally superior alternative 
among the other alternatives. When compared to the proposed project, Alternative 1 (No Project 
Alternative), continued implementation of the 2016 AQMP, might appear to be the 
environmentally superior alternative because it is not expected to generate any additional 
significant adverse impacts to any environmental topic areas beyond those identified for the 2016 
AQMP. However, Alternative 1 would not provide any of the air quality benefits. Further, 
Alternative 1 would not meet the primary goal of the 2022 AQMP, attainment the federal 8-hour 



Final Program Environmental Impact Report Chapter 5 – Alternatives 
 

2022 AQMP 5-34 November 2022 

ozone standard (70 ppb) or any other of the project objectives (see Chapter 2, Subchapter 2.6). 
Thus, Alternative 1 does not qualify as the environmentally superior alternative. 
 
Of the remaining alternatives, the analysis of potential impacts indicates that Alternative 2 
(Mobile Source Reductions Only) is the environmentally superior alternative. This conclusion is 
based on the fact that removing the stationary source control measure would reduce the 
potentially significant hazard impacts associated with the storage and transportation of ammonia 
and eliminate further hazards from the reformulation of coatings, adhesives, sealants and 
lubricants. Other impacts would be less than the proposed project, although still significant, 
including construction emissions, short-term GHG emissions, construction noise, and solid and 
hazardous waste impacts associated with construction debris and the early retirement of 
equipment. Alternative 2 would meet some of the project objectives with the exception that it 
would not demonstrate attainment of the 2015 federal 8-hour ozone standard unless other control 
measures are implemented; and would not achieve widespread adoption of zero emission and 
low NOx technologies across all stationary sources. Alternative 2 would require additional 
emissions reductions to be obtained through implementing CAA Section 182(e)(5), the methods 
of which are currently unknown. 
 
The impacts under Alternative 3 (Early Implementation of Control Measures) would be identical 
to the proposed project, except that construction activities could be more concentrated as the 
implementation dates would be reduced by three years. Therefore, short-term construction 
impacts associated with air quality, noise, and solid and hazardous waste would be greater under 
Alternative 3 than the proposed project. Only the proposed project and Alternative 3 would 
achieve the primary objective of the proposed project, to attain the 2015 federal 8-hour ozone 
standard (70 ppb). Alternative 4 would be about 6.8 tons per day short of the needed NOx 
emission reductions in order to attain the 2015 federal 8-hour ozone standard. Alternative 4 
would achieve most of the project objectives with the exception of: attainment of the 2015 
federal 8-hour ozone standard (70 ppb); seeking substantial funding for incentives to implement 
early deployment and commercialization of zero and low NOx emission technologies: and 
prioritizing distribution of incentive funding in environmental justice communities, as 
Alternative 4 would not include incentive funding. 
 
Therefore, the environmentally superior alternative would be Alternative 2 due to: 1) avoiding 
the potentially significant hazard impacts associated with the storage and transportation of 
ammonia; 2) eliminating other hazards from the reformulation of coatings, adhesives, sealants 
and lubricants; and 3) all other impacts areas would be less than the proposed project, although 
still significant, including construction emissions, short-term GHG emissions, construction noise, 
and solid and hazardous waste impacts associated with construction debris and the early 
retirement of equipment. 
 
5.7.2 LOWEST TOXIC ALTERNATIVE  
 
In accordance with South Coast AQMD’s policy document: Environmental Justice Program 
Enhancements for FY 2002-03, Enhancement II-1 recommends for all South Coast AQMD 
CEQA documents which are required to include an alternatives analysis, the alternative analysis 
shall also include and identify a feasible project alternative with the lowest air toxics emissions. 
In other words, for any major equipment or process type under the scope of the proposed project 
that creates a significant environmental impact, at least one alternative, where feasible, shall be 
considered from a “least harmful” perspective with regard to hazardous or toxic air pollutants. 
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It is expected that potential energy, hazards and hazardous materials, hydrology and water 
quality, and solid waste impacts associated with taking no further action, would be less under 
Alternative 1 (No Project Alternative) because it would avoid significant adverse impacts to all 
environmental topic areas evaluated compared to the remaining alternatives. Thus, from an air 
toxics perspective, when compared to the proposed project and the other alternatives under 
consideration, if implemented, Alternative 1 is considered the lowest toxic alternative.  
 
However, the emission benefits, including the long-term emission benefits and TAC emission 
reductions associated with mobile source emission reductions, including emission reductions 
associated with diesel particulate and TACs from combustion and use of petroleum fuels would 
be best achieved under the proposed project. Alternatively, Alternative 3 would also achieve all 
of the reductions from mobile sources, including toxic emissions, as would the proposed project. 
Therefore, the least toxic alternative would be the proposed project or Alternative 3 because of 
the large emission reductions from mobile sources which would include diesel particulate, and 
benzene, as well as other toxics (pCBtF and tBAC).  
 
5.8 CONCLUSION 
 
Of the project Alternatives, Alternative 1 would generate the least severe and fewest number of 
environmental impacts compared to the 2022 AQMP. However, compared to the other project 
alternatives, Alternative 1 would achieve none of the project objectives (see Chapter 2 for the 
comprehensive list of objectives) and would not accomplish critical objective of attaining the 
federal 8-hour ozone standard (70 ppb). 
  
Alternative 3 would be expected to generate equivalent impacts to the proposed project in all 
environmental topic areas because it would implement the same control measures in a faster 
manner. Air quality, noise, and solid waste impacts could be greater under Alternative 3 as they 
would be more concentrated in time. Alternative 3 would provide greater air quality and health 
benefits by complying with the federal 8-hour ozone standard three years sooner than the 
proposed project or other alternatives and would achieve all of the project objectives. 
 
The analysis of potential impacts from each of the project alternatives concludes that Alternative 
2 (Mobile Source Reductions Only) is the environmentally superior alternative. When not 
considering the environmental benefits, this conclusion is based on the fact that removing the 
stationary source control measures would reduce the potentially significant hazard impacts 
associated with the storage and transportation of ammonia and eliminate further hazards from 
reformulated coatings and products. Other impacts would be less than the proposed project, 
although still significant, including construction emissions, short-term GHG emissions, 
construction noise, and solid and hazardous waste impacts associated with construction debris 
and the early retirement of equipment. Alternative 2 would achieve over 90 tons per day of NOx 
emission reductions, but additional emission reductions through implementing CAA Section 
182(e)(5) measures (an estimated 37 pounds to achieve the carrying capacity of the Basin) would 
be needed to comply with the federal 8-hour ozone standard (70 ppb). Alternative 2 would meet 
some of the project objectives with the exception that it would not attain the 2015 federal 8-hour 
ozone standard unless other control measures are implemented; and would not achieve 
widespread adoption of zero emission and low NOx technologies across all stationary sources.  
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Alternative 4 would have similar impacts to the proposed project with slightly fewer impacts in 
construction emissions, electricity demand, natural gas demand, alternative fuels, water demand, 
water quality impacts, construction waste generation, spent vehicle batteries, and early retirement 
of equipment as the incentive measures would not be implemented. In addition, Alternative 4 
would result in 6.8 tons per day fewer NOx reduction emissions and would be the closest 
Alternative to meeting the federal 8-hour ozone standard, other than Alternative 3. Therefore, an 
additional 6.8 tons per day of NOx emission reductions through implementing CAA Section 
182(e)(5) measures would be required. Alternative 4 would achieve most of the project 
objectives with the exception of: attaining the 2015 federal 8-hour ozone standard (70 ppb); 
seeking substantial funding for incentives to implement early deployment and commercialization 
of zero and low NOx emission technologies: and prioritizing distribution of incentive funding to 
environmental justice areas, as the Alternative 4 would not include incentive funding.  
 
Based on the above information and discussion, the proposed project achieves the all the project 
objectives relative to environmental impacts generated. While adverse secondary impacts will be 
difficult to avoid, mitigation measures are proposed and an overall air quality benefit will result 
along with reductions in toxics and GHGs. The proposed project will satisfy the CAA and not 
put the region in legal vulnerability that could harm the environment, communities and 
businesses. 
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7.1 ACRONYMS 

ABBREVIATION DESCRIPTION  

AAs   Administering Agencies 
AAM   Annual Arithmetic Mean 
AB   Assembly Bill 
AB 32   California’s Global Warming Solutions Act of 2006 
AB 939  California Integrated Waste Management Act of 1989 
ACARS  Aircraft Communication Addressing and Reporting System 
ACGIH  American Conference of Governmental Industrial Hygienists 
ADC   Alternative Daily Cover 
AEL   Authorized Equipment List 
AER   Annual Emissions Reporting 
AFDC   Alternative Fuels Data Center 
AFY acre-feet per year 
AIR Association of Irritated Residents 
AIS Automated Identification System 
AMP Alternative Marine Power 
APS Alternative Planning Strategy 
AQMP Air Quality Management Plan 
AQREP Air Quality-Related Energy Policy 
ASTM   American Society for Testing and Materials 
ASME American Society of Mechanical Engineers 
ATB Articulated Tug Barge 
ATCM Airborne Toxic Control Measure 
ATV All-Terrain Vehicle 
BACT Best Available Control Technology 
BAU Business-as-Usual 
BARCT Best Available Retrofit Control Technology 
Basin South Coast Air Basin 
BESS Battery Energy Storage System 
bhp brake horsepower 
BIO Biogenic Sources 
BLEVE boiling liquid expanding vapor explosion 
BMPs Best Management Practices 
BNSF Burlington Northern Santa Fe Railway 
BOD Bio-chemical Oxygen Demand 
BTEX Benzene, Toluene, Ethylbenzene, and Xylene 
BTU British Thermal Units 
BTU/hr British Thermal Units per hour 
CAA Clean Air Act 
CAAQS California Ambient Air Quality Standards 
CAFE Corporate Average Fuel Economy 
CalARP California Accidental Release Prevention Program 
CalEMA California Emergency Management Agency 
CalEPA California Environmental Protection Agency 
CalISO California Independent System Operator 
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CalRecycle (formerly known as the California Integrated Waste Management Board) 
Caltrans California Department of Transportation 
CalOES California Office of Emergency Services 
CalOSHA California Occupational Safety and Health Administration 
CARB California Air Resources Board 
CAS Chemicals Abstracts Service 
CASAC Clean Air Scientific Advisory Committee 
CBC California Building Code 
CBRN CMAD Chemical, Biological, Radiological, and Nuclear Consequence 

Management Advisory Division 
CCAA California Clean Air Act 
C-CMB Commercial Combustion Sources 
CCP Clean Communities Pla``n 
CCR California Code of Regulations 
CEC California Energy Commission 
CEIDARS California Emissions Inventory Development and Reporting System 
CERCLA Comprehensive Environmental Response, Compensation, and Liability 

Act 
CEQA California Environmental Quality Act 
CFCs Chloroflorocarbons 
CFR Code of Federal Regulations 
CGP Construction General Permit 
CH4 Methane 
CHC Commercial Harbor Craft 
CHE Cargo Handling Equipment 
CHMIRS California Hazardous Materials Incident Reporting System 
CHP California Highway Patrol 
CIWMB California Integrated Waste Management Board 
CIWMP Countywide Integrated Waste Management Plan 
CMB Combustion Sources 
CMAQ Community Multiscale Air Quality 
CNEL Community Noise Equivalent Level 
CNG Compressed Natural Gas 
CO Carbon Monoxide 
CO2 Carbon Dioxide 
CO2eq Carbon Dioxide Equivalent 
COHb Carboxyhemoglobin 
COVID-19 Coronavirus Disease 2019 
CPUC California Public Utilities Commission 
CPSC Consumer Products Safety Commission 
CRA Colorado River Aqueduct 
CTP Clean Trucks Program 
CTS Coatings and Solvents 
CUPA Certified Unified Program Agency 
CWA Clean Water Act 
CWMI Chemical Waste Management, Inc. 
dB decibels 
dBA decibels (A-weighted) 
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DC Direct Current 
Delta Sacramento-San Joaquin Delta 
DHS Department of Health Services 
District South Coast Air Quality Management District 
DWR Department of Water Resources 
DMV Department of Motor Vehicle 
DOC Diesel Oxidation Catalyst 
DPF Diesel Particulate Filters 
DPM Diesel Particulate Matter 
DTSC California Department of Toxic Substances Control 
DWR California Department of Water Resources 
EAP Emergency Action Plan 
ECC Energy and Climate Change Programs 
EGM Emission Growth Management 
EHS Extremely Hazardous Substances 
EIA Energy Information Administration 
EIR Environmental Impact Report 
EISA Energy Independence and Security Act of 2007 
EMFAC Emission Factors Model 
EMFAC 2014 2014 Emissions Factors Model 
EMFAC 2017 2017 Emissions Factors Model 
EMSW Engineered Municipal Solid Waste 
EMWD Eastern Municipal Water District 
EO Executive Order 
EOC Emergency Operations Center 
EOL End-of-Life 
EOR Enhanced Oil Recovery 
EPA Environmental Protection Agency 
EPAct Energy Policy Act 
EPACT92 Energy Policy Act of 1992 
EPCA Energy Policy and Conservation Act of 1975 
EPCRA Emergency Planning and Community Right-to-Know Act 
ERCs Emission Reduction Credits 
ERPG Emergency Response Planning Guideline 
ERPG-2 Emergency Response Planning Guideline Level 2 
ERT Environmental Response Team 
EV Electric Vehicle 
oF Degrees Fahrenheit 
FAA Federal Aviation Administration 
FBMSM Facility-Based Mobile Source Measure 
FCEVs fuel cell electric vehicle 
FDDA four dimensional data assimilation 
FEMA Federal Emergency Management Agency 
Fe2O3 iron oxide 
FHWA Federal Highway Administration 
FLX   Compliance Flexibility Programs 
FMCSA  Federal Motor Carrier Safety Administration 
FMVSS  Federal Motor Vehicle Safety Standard 
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FRA   Federal Railroad Administration 
ft   Feet 
ft2   Square Feet 
ft3   Cubic Feet 
FTA   Federal Transit Administration 
FTIP   Federal Transportation Improvement Program 
FUG   Fugitive Emissions 
FY   Fiscal Year 
GAP   Green Acres Project 
GHG   Greenhouse Gas 
g/hp-hr grams per horsepower hour 
GIS Geographic Information System 
GVWR  gross vehicle weight rating 
GW   gigawatts 
GWh   gigawatt hours 
GWh/yr  gigawatt hours per year 
GWP   Global Warming Potential 
GWRS   Groundwater Replenishment System 
H2S Hydrogen Sulfide 
H2SO4 Sulfuric Acid 
HCFCs  Hydrochlorofluorcarbons 
HCS   Hazard Communication Standard 
HFCs   hydrofluorocarbons 
HI Hazard Index 
HMD/BEP ????? 3.4-20 
HMP Hazardous Mitigation Plan 
HMTA Hazardous Materials Transportation Act 
HOV High Occupancy Vehicle 
HRRWP Harbor Refineries Recycled Water Pipeline 
HSC Health and Safety Code 
HVAC Heating, Ventilation, Air Conditioning 
HWCA Hazardous Waste Control Act 
hp horsepower 
Hybrids hybrid vehicles 
Hz Frequency 
IAB Interagency Board 
IARC International Agency for Research on Cancer 
ICEs Internal Combustion Engines 
ICS Incident Command System 
ICT Innovative Clean Transit 
ICTA International Center for Technology Assessment 
IDLH Immediately Dangerous to Life and Health 
IOUs Investor-Owned Utilities 
IMO International Maritime Organization 
IRWMPs Integrated Regional Water Management Plans 
ISO Independent System Operator 
ISR Indirect Source Rules 
kg/gal Kilograms per gallon 
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km Kilometer 
kWh Kilowatt Hour 
kWh/hr Kilowatt Hour per hour 
kWh/load Kilowatt Hour per load 
kWh/mile Kilowatt Hour per mile 
kWh/month Kilowatt Hour per month 
kWh/yr Kilowatt Hour per year 
LAA Los Angeles Aqueduct 
LACDPW Los Angeles County Department of Public Works 
LADWP Los Angeles Department of Water and Power 
lbs pounds 
lbs/day pounds per day 
lbs/mi pounds per mile 
LCFS Low-Carbon Fuel Standard 
L-CMB Large Combustion Sources 
LDAR Leak Detection and Repair 
Ldn Day/Night Noise Level 
LEED Leadership in Energy and Environmental Design 
LEL Lower Explosive Limit 
LEPC Local Emergency Planning Committee 
Leq Equivalent Continuous Level 
LEV Low Emission Vehicle 
Leq Equivalent Noise Level 
Li-ion lithium ion 
Lmax maximum measured noise level 
Lmin minimum measured noise level 
LNG Liquefied Natural Gas 
LPG Liquefied Petroleum Gas 
LSI Large Spark Ignition 
MAP-21 Moving Ahead for Progress in the 21st Century 
MATES  Multiple Air Toxic Exposure Study 
MATES V  Multiple Air Toxic Exposure Study V 
MCS   Multiple Component Sources 
MDAB  Mojave Desert Air Basin 
MEGAN3.0  Model of Emissions of Gases and Aerosols from Nature version 3.0 
MEK   methyl ethyl ketone 
mgd   million gallons per day 
mg/L   milligrams per liter 
mg/m³   milligrams per cubic meter 
MIBK   methyl isobutyl ketone 
MIR   Maximum Incremental Reactivity 
MMBTU/hr  million British Thermal Units per hour 
MMcf/day  Million Cubic Feet per Day 
mmHg   millimeters of mercury 
MMT   million metric tons 
MMTCO2eq  million metric tons of carbon dioxide equivalent 
MoO3   molybdic anhydride 
MOU   Memorandum of Understanding 
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mph   miles per hour 
MPO   Metropolitan Planning Organization 
MSERC  Mobile Source Emission Reduction Credits 
MRFs   Material Recovery Facilities 
MTCO2eq  metric tons of carbon dioxide equivalent 
MT/yr   Metric Tons per Year 
MT/yr CO2eq  Metric Tons per Year of Carbon Dioxide Equivalent 
MW   megawatts 
MWD   Metropolitan Water District 
MWh   megawatt hours 
MWh/yr  megawatt hours per year 
N2   Nitrogen 
N2O   Nitrous Oxide 
NAAQS  National Ambient Air Quality Standards 
NAHC   Native American Heritage Commission 
NCEP   National Centers for Environmental Prediction 
NCERT  National Criminal Enforcement Response Team 
NCP   National Contingency Plan 
NEC   National Electric Code 
NFC   National Fire Codes 
NFPA   National Fire Protection Association 
NHTSA  National Highway Traffic Safety Administration 
NH3   Ammonia 
NiCad   nickel-cadmium 
NiMH   nickel-metal hydride 
NIMS   National Incident Management System 
NIOSH  National Institute of Occupational Safety and Health 
NO   Nitric Oxide 
NO2   Nitrogen Dioxide 
NOP   Notice of Preparation 
NOP/IS  Notice of Preparation/Initial Study 
NOx   Nitrogen Oxide 
NPDES  National Pollutant Discharge Elimination System 
NREL   National Renewable Energy Laboratory 
NSR   New Source Review 
NTSB   National Transportation Safety Board 
NYQ   Not Yet Qualified 
NZE   Near-Zero Emission 
O3   Ozone 
OCSD   Orange County Sanitation District 
OCWD  Orange County Water District 
ODS   Ozone Depleting Substance 
OEHHA  Office of Environmental Health Hazards Assessment 
OEM   Office of Emergency Management 
OEM   Original Engine Manufacturer 
OGI   Optical Gas Imaging Device 
OGV   Ocean-Going Vessel 
OHMC  Off-Highway Motorcycle 
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OHMS   Office of Hazardous Materials Safety 
OPR   Office of Planning and Research 
ORD   Off-road Diesel 
OSC   On-Scene Coordinator 
OSHA   Occupational Safety and Health Administration 
OVA   Organic Vapor Analyzer 
PAs   Participating Agencies 
PAHs   Polynuclear Aromatic Hydrocarbons 
PAR   Proposed Amendment Rule 
Pb   lead 
PCB   Polychlorinated biphenyls 
pCBtF   parachlorobenzotriflouride 
PEA   Programmatic Environmental Assessment 
PEIR   Program Environmental Impact Report 
PEL   Permissible Exposure Limit 
PeMS   Performance Measurement System 
PERP   Portable Equipment Registration Program 
PFCs   Perfluorocarbons 
PHMSA  Pipeline and Hazardous Materials Safety Administration 
PM   Particulate Matter 
PM2.5 particulate matter less than 2.5 microns equivalent aerodynamic diameter 
PM10 particulate matter less than 10 microns equivalent aerodynamic diameter 
POUs   publicly owned utilities 
ppb   parts per billion 
PPE   Personal Protective Equipment 
ppm   parts per million 
PPV   Peak Particle Velocity 
PR   Proposed Rule 
Program EIR  Program Environmental Impact Report 
psi   pounds per square inch 
psig   pounds per square inch gauge 
PSD   Prevention of Significant Deterioration 
PSM   Process Safety Management 
PUC   Public Utilities Commission 
PV   Photovoltaic 
P/V   Pressure Vacuum 
PVC    Polyvinyl Chloride 
RACM Reasonably Available Control Measures 
RACT Reasonably Available Control Technology 
R-CMB Residential Combustion Sources 
RCRA Resource Conservation and Recovery Act 
RECLAIM Regional Clean Air Incentives Market 
REL Reference Exposure Level 
RERT Radiological Emergency Response Team 
RFP Reasonable Further Progress 
RFS Renewable Fuel Standard 
RIX Rapid Infiltration and   Extraction 
RMP Risk Management Program 
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RMS Root Mean Squared 
RMV Recreational Marine Vehicle 
ROG Reactive Organic Gases 
RPS Renewable Portfolio Standard 
RQs Reportable Quantities 
RSPA Research and Special Programs Administration 
RTAC Regional Targets Advisory Committee 
RTP Regional Transportation Plan 
RTP/SCS Regional Transportation Plan/Sustainable Communities Strategy 
RWQCB Regional Water Quality Control Board 
SAE Society of Automotive Engineers 
SAFETEA-LU Safe, Accountable, Flexible, Efficient Transportation Equity Act: A 

Legacy for Users 
SAPRC Statewide  Air Pollution Research Center 
SARA Superfund Amendments and Reauthorization Act 
SB Senate Bill 
SCAG Southern California Association of Governments 
SCAQMD South Coast Air Quality Management District 
SCE Southern California Edison 
SCR Selective Catalytic Reduction 
SCS Sustainable Communities Strategy 
SCPPA Southern California Public Power Authority 
SDG&E San Diego Gas & Electric 
SDCWA San Diego County Water Authority 
SDS   Safety Data Sheet 
SEA   Subsequent Environmental Assessment 
SEIR   Subsequent Environmental Impact Report 
SEL Sound Exposure Level 
SERRF Southeast Resource Recovery Facility 
SF6 Sulfur Hexafluoride 
SGMA Sustainable Groundwater Management Act 
SIP State Implementation Plan 
SNCR selective non-catalytic reduction 
SO2 sulfur dioxide 
SO3 Sulfur Trioxide 
SoCal Gas Southern California Gas Company 
SOx sulfur oxide 
SORE Small Off-Road Engine 
SPCC Spill Prevention, Control and Countermeasure 
SRRE Source Reduction and Recycling Element 
SSAB Salton Sea Air Basin 
STEL short-term exposure limits 
SUV Sport Utility Vehicle 
SWP State Water Project 
SWPPP Stormwater Pollution Prevention Plan 
SWRCB State Water Resources Control Board 
TAC Toxic Air Contaminant 
tBAc tert-butyl acetate 
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TCA 1,1,1-trichloroethane 
TCC Tagliabue Closed Cup 
TCLP Toxicity Characteristic Leaching Procedure 
TCM Transportation Control Measure 
TDM Transportation Demand Management 
tpd tons per day 
TiO2 titanium dioxide 
TLV Threshold Limit Value 
TOC Total Organic Carbon 
TOG Total Organic Gases 
tpd tons per day 
tpy tons per year 
TRI Toxic Release Inventory 
TRUs Transport Refrigeration Units 
TSCA Toxic Substances Control Act 
TSM Transportation System Management 
TSP Total Suspended Particulate 
TSS Total Suspended Solids 
TWA time-weighted average 
UEL upper explosive limit 
UFC Uniform Fire Code 
USBR United States Bureau of Reclamation 
U.S. DOE United States Department of Energy 
U.S. DOT United States Department of Transportation  
USEPA United States Environmental Protection Agency 
USCG United States Coast Guard 
USDA U.S. Department of Agriculture 
USGS United States Geological Survey 
UST Underground Storage Tank 
UV Ultraviolet 
UWMP Urban Water Management Plan 
V2O5 vanadium pentoxide 
VdB vibration decibels 
VMT Vehicle Miles Traveled 
VOC volatile organic compounds 
WAIRE Warehouse Actions and Investments to Reduce Emissions 
WBMWD West Basin Municipal Water District 
WFAQRP Wildland  Fire Air Quality Response Program 
WMWD Western Municipal Water District 
WO3 tungsten trioxide 
WRD Water Replenishment District 
WRF Weather Research and Forecasting Model 
ZE Zero Emission 
ZEV Zero Emission Vehicle 
ug/m3 micrograms per cubic meter 
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SUBJECT: NOTICE OF PREPARATION OF A DRAFT PROGRAM
ENVIRONMENTAL IMPACT REPORT, INITIAL STUDY, AND 
OPPORTUNITY FOR PUBLIC COMMENT

PROJECT TITLE: 2022 AIR QUALITY MANAGEMENT PLAN (AQMP)

In accordance with the California Environmental Quality Act (CEQA), the South Coast Air Quality 
Management District (South Coast AQMD), as Lead Agency, has prepared a Notice of Preparation (NOP) 
and Initial Study (IS) for the proposed project identified above. The NOP/IS serves the following purposes:  
1) to notify the public that the South Coast AQMD is preparing a Program Environmental Impact Report 
(Program EIR) which will assess the potential adverse environmental impacts that may result from 
implementing the proposed project; and 2) to provide information on the proposed project and allow public 
agencies and the public (collectively referred to as the public) the opportunity to review and comment on 
the scope of the environmental analysis. 

This letter and the NOP/IS are not South Coast AQMD applications or forms requiring a response from 
you. Their purpose is simply to provide information to you on the proposed project. No action on your 
part is necessary if the proposed project has no bearing on you or your organization. Three Regional 
Public Workshops/CEQA Scoping Meetings will be held for the proposed project. The attached NOP 
provides information on how to obtain the IS and other relevant documents as well as details on how the 
public may attend and participate at these meetings. Attendees will have the opportunity to provide public 
comments.

The NOP has been filed for posting with the county clerks of Los Angeles, Orange, Riverside, and San 
Bernardino Counties. The NOP/IS has also been electronically filed with the State Clearinghouse of the 

ted on their CEQAnet Web Portal which, upon 
posting, may be accessed via the following weblink: https://ceqanet.opr.ca.gov/search/recent. In addition, 
the NOP/IS and other relevant documents have bee
webpage which can be accessed via the following weblink: 
http://www.aqmd.gov/home/research/documents-reports/lead-agency-scaqmd-projects.

the environmental analysis for the proposed project will be accepted during a 32-day public review and 
comment period beginning May 13, 2022, and ending June 14, 2022 at 5:00 p.m. Please send any 
comments relative to the CEQA analysis in the NOP/IS to Kevin Ni via email to kni@aqmd.gov, via 
facsimile to (909) 396-3982, or by mail (c/o PRDI/CEQA) to the address shown above. Please include 
the name, phone number, and email address of the contact person, and the organization name, if applicable. 
Questions on the 2022 AQMP should be directed to Sang-Mi Lee via email to AQMPteam@aqmd.gov or 
by calling (909) 396-3169.

The proposed project will be considered at the Governing Board Meeting (Public Hearing) on October 7, 
2022 at 9:00 a.m. (subject to change). The Governing Board Meeting agenda with details on how the public 

http://www.aqmd.gov/home/news-events/meeting-agendas-minutes.

Reference:  California Code of Regulations, Title 14, Sections 15082(a) and 15375
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NOTICE OF PREPARATION (NOP) OF A DRAFT PROGRAM ENVIRONMENTAL IMPACT 
REPORT (EIR), INITIAL STUDY (IS), AND OPPORTUNITY FOR PUBLIC COMMENT

Project Title:  2022 Air Quality Management Plan (AQMP)

Project Location: The proposed project is located in the South Coast Air Quality Management District
(South Coast AQMD) jurisdiction, which includes the four-county South Coast Air Basin (all of Orange 
County and the non-desert portions of Los Angeles, Riverside, and San Bernardino Counties), and the 
Riverside County portion of the Salton Sea Air Basin and the non-Palo Verde, Riverside County portion of the 
Mojave Desert Air Basin.
Description of Nature, Purpose, and Beneficiaries of Project: In accordance with the United States 
Environmental Protection Agency strengthening the National Ambient Air Quality Standard (NAAQS) for 
ground-level 8-hour ozone in 2015, by lowering the primary and secondary 8-hour ozone standard to 70 parts 
per billion (ppb), the 2022 AQMP identifies control measures and strategies which have been developed to 
bring the region into attainment with this standard by 2037 for the South Coast Air Basin and the Coachella 
Valley. The 2022 AQMP control measures and strategies were developed to achieve this NAAQS by focusing
on reducing emissions of nitrogen oxides (NOx), which are precursors to form ozone, and other air pollutants. 
The 2022 AQMP is comprised of the following control measures which address stationary point and area and 
mobile sources: 1) the South Coast AQMD s Stationary and Mobile Source Control Measures; 2) control 
measures identified in the 2022 State Strategy for the State Implementation Plan by the California Air 
Resources Board; and 3) approved Regional Transportation Plan/Sustainable Communities Strategy and 
Transportation Control Measures provided by the Southern California Association of Governments. The 2022 
AQMP also includes emission inventories, the most current air quality setting, updated growth projections, 
new up-to-date modeling techniques, demonstrations of compliance with state and federal Clean Air Act 
requirements, and an adoption and implementation schedule for the proposed control strategies. The 2022 
AQMP is designed to protect and improve public health for those living, working and visiting the region within 

, the NOP/IS identified potentially significant adverse impacts to 
the following environmental topic areas: air quality and greenhouse gas emissions, energy, hazards and 
hazardous materials, hydrology and water quality, noise, and solid and hazardous waste, which will be 
analyzed in the Draft Program EIR. Some facilities affected by the 2022 AQMP may be identified on lists 
compiled by the California Department of Toxic Substances Control per Government Code Section 65962.5.
However, the implementation of the 2022 AQMP will not alter the status of the facilities on the lists.
Lead Agency:
South Coast Air Quality Management District

Division:
Planning, Rule Development, and Implementation

The NOP/IS and all supporting documentation are available for public review from:

http://www.aqmd.gov/home/research/documents-reports/lead-agency-scaqmd-projects
South Coast AQMD Public Information Center: by email at PICrequests@aqmd.gov and by phone at: 
(909) 396-2039

- State Clearinghouse website at: 
https://ceqanet.opr.ca.gov/search/recent

The 2022
at: http://www.aqmd.gov/2022aqmp

The NOP/IS is provided to the public through the following:
Los Angeles Times (May 13, 2022)

Orange County Register (May 13, 2022)
Riverside Press Enterprise (May 13, 2022)

San Bernardino Sun (May 13, 2022)

South Coast AQMD Mailing List & Interested Parties
South Coast AQMD Public Information Center

South Coast AQMD Website
State

Clearinghouse Website

NOP/IS Review Period (32 days):  May 13, 2022 to June 14, 2022

To: County Clerks for the Counties of Los 
Angeles, Orange, Riverside and San 
Bernardino; and Governor's Office of 
Planning and Research - State 
Clearinghouse

From: South Coast Air Quality Management District
21865 Copley Drive
Diamond Bar, CA 91765
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NOP OF A DRAFT PROGRAM EIR, IS, AND OPPORTUNITY FOR PUBLIC COMMENT (concluded)

Scheduled Public Meeting Date(s) (subject to change):  The proposed project may have statewide, regional, 
or areawide significance; therefore, a CEQA scoping meeting is required pursuant to Public Resources Code 
Section 21083.9(a)(2) and CEQA Guidelines Section 15162(d). The public is invited to attend and provide 
public comments at the following meetings:

Date/Time
Draft 2022 AQMP Regional 

Public Workshops and 
CEQA Scoping Meetings

Locations

May 25, 2022
1:00 p.m.

Meeting #1 for entire South 
Coast AQMD Jurisdiction

Hybrid Format

Remotely via Zoom videoconference and by telephone:
https://scaqmd.zoom.us/j/91200605609

Zoom Webinar ID: 912 0060 5609 
Teleconference Dial In +1 669 900 6833

In-person at South Coast AQMD Headquarters:
Dr. William A. Burke Auditorium

21865 Copley Drive
Diamond Bar, CA 91765

May 25, 2022
6:00 p.m.

Meeting #2 for entire South 
Coast AQMD Jurisdiction

Remote Only Format

Remotely via Zoom videoconference and by telephone:
https://scaqmd.zoom.us/j/91200605609

Zoom Webinar ID: 912 0060 5609 
Teleconference Dial In +1 669 900 6833

May 26, 2022
6:00 p.m.

Meeting for Coachella Valley 
Hybrid Format

Remotely via Zoom videoconference and by telephone:
https://scaqmd.zoom.us/j/95634334998

Zoom Webinar ID: 956 3433 4998
Teleconference Dial In +1 669 900 6833

In-person at California State University San Bernardino -
Palm Desert Campus:

Oliphant Auditorium
37500 Cook Street

Palm Desert, CA 92211

The proposed project will be considered at the Governing Board Meeting (Public Hearing) on October 7, 2022
at 9:00 a.m. (subject to change). 
Send CEQA Comments to:
Kevin Ni

Phone:
(909) 396-2462

Email: 
kni@aqmd.gov

Fax:
(909) 396-3982

Direct Questions on the 2022 AQMP to: 
Sang-Mi Lee

Phone:
(909) 396-3169

Email:
AQMPteam@aqmd.gov

Fax:
(909) 396-3982

Date: May 12, 2022 Signature:

Barbara Radlein
Program Supervisor, CEQA
Planning, Rule Development, and 
Implementation
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SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT

Initial Study: 2022 Air Quality Management Plan

May 2022

State Clearinghouse No. TBD
South Coast AQMD No. 05122022KN

Executive Officer
Wayne Nastri

Deputy Executive Officer
Planning, Rule Development and Implementation
Sarah Rees, Ph.D.

Assistant Deputy Executive Officer
Planning, Rule Development and Implementation
Michael Krause

Assistant Deputy Executive Officer
Planning, Rule Development and Implementation
Ian MacMillan

Prepared by:
Environmental Audit, Inc.

Contributors:
Sang-Mi Lee Planning and Rules Manager
Kalam Cheung Planning and Rules Manager
Jong Hoon Lee Air Quality Specialist
Kayla Jordan Air Quality Specialist

Reviewed
By: 

Barbara Radlein Program Supervisor, CEQA
Kevin Ni Air Quality Specialist, CEQA
Barbara Baird Chief Deputy Counsel
Kathryn Roberts Deputy District Counsel II
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SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT
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CHAIR: BEN BENOIT
Mayor, Wildomar
Cities of Riverside County

VICE CHAIR: VANESSA DELGADO
Senate Rules Committee Appointee

MEMBERS:

MICHAEL A. CACCIOTTI
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ANDREW DO
Supervisor, First District
County of Orange

GIDEON KRACOV

SHEILA KUEHL
Supervisor, Third District
County of Los Angeles

LARRY MCCALLON
Mayor, Highland
Cities of San Bernardino County

VERONICA PADILLA-CAMPOS
Speaker of the Assembly Appointee

V. MANUEL PEREZ
Supervisor, Fourth District
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NITHYA RAMAN
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ACRONYMS
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AQMP Air Quality Management Plan
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ECC Energy and Climate Change Programs

EGM Emission Growth Management

EIR Environmental Impact Report

FCEV Fuel Cell Electric Vehicle

FLX Compliance Flexibility Programs
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HOV High Occupancy Vehicles

IS Initial Study

lbs/day pounds per day

LDAR leak detection and reporting

LNB low NOx burner

LPG liquid petroleum gas
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INTRODUCTION 
The California Legislature created the South Coast AQMD in 19771 as the agency responsible for 
developing and enforcing air pollution control rules and regulations in the South Coast Air Basin 
(Basin) and portions of the Salton Sea Air Basin (SSAB) and Mojave Desert Air Basin (MDAB).
By statute, the South Coast AQMD is required to adopt an Air Quality Management Plan (AQMP)
demonstrating compliance with all federal and state ambient air quality standards for the areas 
under the jurisdiction of the South Coast AQMD2. Furthermore, the South Coast AQMD must 
adopt rules and regulations that carry out the AQMP3. The AQMP is a regional blueprint for how 
the South Coast AQMD will achieve air quality standards and healthful air; it contains multiple 
goals promoting reductions of criteria air pollutants including nitrogen oxides (NOx) and volatile 
organic compounds (VOC), as well as co-benefits of reducing greenhouse gases (GHGs) and toxic 
air contaminants (TACs).

In 1977, amendments to the Federal Clean Air Act (CAA) included requirements for submitting 
State Implementation Plans (SIPs) for nonattainment areas that failed to meet all federal ambient 
air quality standards (CAA Section 172), and similar requirements exist in state law (Health and 
Safety Code Section 40462). The Federal CAA was amended in 1990 to specify attainment dates 
and SIP requirements for ozone, carbon monoxide (CO), nitrogen dioxide (NO2), and particulate 
matter (PM) with an aerodynamic diameter of less than 10 microns (PM10). In 1997, the United 
States Environmental Protection Agency (U.S. EPA) promulgated ambient air quality standards 
for PM with an aerodynamic diameter less than 2.5 microns (PM2.5 or fine particulate matter).
U.S. EPA is required to periodically update the national ambient air quality standards (NAAQS).

In addition, the California Clean Air Act (CCAA), which was adopted in 1988, requires the South 
Coast AQMD to achieve and maintain state ambient air quality standards for ozone, CO, sulfur 
dioxide (SO2), and NO2 by the earliest practicable date.4 The CCAA requires air districts,
including South Coast AQMD, to achieve and maintain state standards by the earliest practicable 
date and for extreme nonattainment areas, to include all feasible measures pursuant to Health and 
Safety Code Sections 40913, 40914, and 40920.5. While not defined in these sections of the Health 
and Safety Code, t California Environmental Quality Act 
(CEQA) pursuant to Public Resources Code Section 21061.1 and CEQA Guidelines5 Section 
15364, as a measure capable of being accomplished in a successful manner within a reasonable 
period of time, taking into account economic, environmental, legal, social, and technological 
factors.

In 2015, the U.S. EPA lowered the primary and secondary 8-hour ozone standard to 70 parts per 
billion (ppb) for ground-level ozone. As such, the South Coast AQMD developed the 2022 AQMP 
(referred to herein as the proposed project) which contains a variety of control measures designed 
to bring the region into attainment with this standard by 2037 for Basin and the Coachella Valley
and comply with the federal and state ambient air quality standards for ozone. NOx emissions are 
a precursor to the formation of ozone and reductions in NOx remain key to attain the 2015 ozone 
standard. The proposed control measures in the 2022 AQMP therefore primarily focus on reducing 
NOx emissions from existing emission sources and promoting the use of the cleanest available

1 The Lewis-Presley Air Quality Management Act, 1976 Cal. Stats., Ch. 324 (codified at Health and Safety Code Section 40400-
40540).

2 Health and Safety Code Sections 40460(a); 40001
3 Health and Safety Code Section 40440(a).
4 Health and Safety Code Section 40910
5 The CEQA Guidelines are codified at Title 14 California Code of Regulations Section 15000 et seq.
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new emission sources. Specifically, the proposed control measures focus on maximizing the 
implementation of existing zero, low or ultra-low NOx technologies in combination with the 
potential for the ongoing development of additional zero emission and low NOx technologies.

Implementation of the proposed control measures which comprise the 2022 AQMP may affect 
existing and new development as well as stationary and mobile sources within South Coast 

and may result in emission reductions, an environmental benefit, but may 
also cause potential secondary environmental impacts which are required to be evaluated pursuant 
to CEQA. As such, the South Coast AQMD has prepared a Notice of Preparation (NOP) of a Draft 
Program Environmental Impact Report (Draft Program EIR) and Initial Study (IS).

CALIFORNIA ENVIRONMENTAL QUALITY ACT 
The California Environmental Quality Act (CEQA) is comprised of Public Resources Code 
Section 21000 et seq. and CEQA Guidelines which are codified at Title 14 California Code of 
Regulations, Section 15000 et seq. CEQA requires all potential adverse environmental impacts of 
proposed projects be evaluated and methods to reduce or avoid identified significant adverse 
environmental impacts of these projects be implemented, if feasible. [Public Resources Code 
Section 21061.1 and CEQA Guidelines Section 15364]. The purpose of the CEQA process is to 
inform decision makers, public agencies, and interested parties of potential adverse environmental 
impacts that could result from implementing a proposed project and to identify feasible mitigation 
measures or alternatives, when an impact is significant.

The proposed adoption of the 2022 AQMP is a discretionary action subject to South Coast AQMD 
Governing Board consideration, which has the potential for resulting in direct or indirect change 

Guidelines Section 15378]. The lead agency is the 
responsibility for carrying out or approving a project that may have a significant effect upon the 

ast AQMD Governing 
Board has the primary responsibility for approving the entire project as a whole, the South Coast 
AQMD is the most appropriate public agency to act as lead agency for the proposed project. 
[CEQA Guidelines Section 15051(b)].

A Program Environmental Impact Report (Program EIR) for the 2022 AQMP is considered to be
the appropriate document pursuant to CEQA Guidelines Section 15168(a)(3), because the 2022
AQMP constitutes a series of actions that can be characterized as one large project in connection 
with the issuance of rules, regulations, plans, or other general criteria required to govern the
conduct of a continuing program. The use of a Program EIR provides several advantages including:

Providing an occasion for a more exhaustive consideration of effects and alternatives than 
would be practical in an EIR on an individual action;

Ensuring a consideration of cumulative impacts that might be slighted in a case-by-case 
analysis;

Avoiding duplicative reconsideration of basic policy considerations;

Allowing consideration of broad policy alternatives and program wide mitigation measures 
at an early time when the Lead Agency has greater flexibility to deal with basic problems 
of cumulative impacts; and
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Allowing its use with a later activity if the later activity is within the scope of the project 
analyzed in the Program EIR without requiring further environmental documents.

The first step of the Program EIR process is to prepare a NOP with an IS that includes an 
Environmental Checklist and project description. The Environmental Checklist provides a 
standard evaluation tool to identify a project's adverse environmental impacts. The NOP/IS is also 
intended to provide information about the proposed project to other public agencies and interested 
parties prior to the release of the Draft Program EIR for public review and comment.

Implementation of the 2022 AQMP is anticipated to reduce NOx, VOC, toxics, and GHG
emissions through control measures primarily designed to accelerate a transition to vehicles and 
equipment with low NOx and zero emissions. However, it is not possible to quantify the magnitude 
of emissions benefits at this preliminary stage. While implementation is expected to result in NOx,
VOC, toxic and GHG emission reductions in order to assist in meeting federal air quality standards 
for ozone (an environmental benefit), the proposed project also has the potential to generate 
potentially significant adverse environmental impacts to the environmental topic areas of air 
quality and GHG emissions, energy, hazards and hazardous materials, hydrology and water 
quality, noise, and solid and hazardous waste. Thus, in accordance with CEQA Guidelines Section 
15063, this IS identifies these potential adverse effects.

As the lead agency for the proposed project, South Coast AQMD has prepared this NOP/IS for the 
2022 AQMP. The NOP/IS is being released for a 32-day public review and comment period from 
May 13, 2022 to June 14, 2022. Written comments received during the public comment period on 
the scope of the environmental analysis presented in the NOP/IS will be considered when 
preparing the Draft Program EIR and included in an appendix of the Draft Program EIR.

Because the proposed project may have statewide, regional, or areawide significance, a CEQA 
scoping meeting is required pursuant to Public Resources Code Section 21083.9(a)(2) and CEQA 
Guidelines Section 15162(d). The public is invited to attend and provide public comments at the 
following meetings:
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Date/
Time

Draft 2022 AQMP 
Regional Public 

Workshops and CEQA 
Scoping Meetings

Location

May 25, 2022
1:00 p.m.

Meeting #1 for entire 
South Coast AQMD 
Jurisdiction Hybrid 

Format

Remotely via Zoom videoconference and by 
telephone:
https://scaqmd.zoom.us/j/91200605609
Zoom Webinar ID: 912 0060 5609 
Teleconference Dial In +1 669 900 6833

In-person at South Coast AQMD Headquarters:
Dr. William A. Burke Auditorium
21865 Copley Drive
Diamond Bar, CA 91765

May 25, 2022
6:00 p.m.

Meeting #2 for entire 
South Coast AQMD 

Jurisdiction Remote 
Only Format

Remotely via Zoom videoconference and by 
telephone:
https://scaqmd.zoom.us/j/91200605609
Zoom Webinar ID: 912 0060 5609 
Teleconference Dial In +1 669 900 6833

May 26, 2022
6:00 p.m.

Meeting For Coachella 
Valley Hybrid Format

Remotely via Zoom videoconference and by 
telephone:
https://scaqmd.zoom.us/j/95634334998
Zoom Webinar ID: 956 3433 4998 
Teleconference Dial In +1 669 900 6833

In-person at California State University,
San Bernardino Palm Desert Campus:
Oliphant Auditorium
37500 Cook St, Palm Desert, CA 92211

Any CEQA-related comments made at the Regional Public Workshops/CEQA scoping meetings
relative to the proposed project will be considered during the preparation of the Draft Program EIR 
and responses to the CEQA-related comments will be included in an appendix of the Draft Program 
EIR. Further, pursuant to CEQA Guidelines Section 15252, since significant adverse impacts have 
been identified in the NOP/IS for the proposed project, an alternatives analysis along with 
mitigation measures are required and will also be included in the Draft Program EIR upon its 
release.

Prior to making a decision on the adoption of the proposed project, the South Coast AQMD 
Governing Board must review and certify the Final Program EIR, including responses to 
comments, as providing adequate information on the potential adverse environmental impacts that 
may occur as a result of adopting the proposed project.
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PROJECT LOCATION 
The proposed project is located with South Coast AQMD jurisdiction, which covers an area of 
approximately 10,743 square miles, and includes the four-county Basin (all of Orange County and 
the non-desert portions of Los Angeles, Riverside and San Bernardino counties), and the Riverside 
County portion of the SSAB and the non-Palo Verde, Riverside County portion of the MDAB.
The Basin s jurisdiction, it is bounded by the Pacific Ocean to 
the west and the San Gabriel, San Bernardino, and San Jacinto mountains to the north and east. 
The Riverside County portion of the SSAB, which is a federal nonattainment area known as the 
Coachella Valley Planning Area, is bounded by the San Jacinto Mountains to the west and spans 
the eastern boundary of the Coachella Valley up to the Palo Verde Valley (see Figure 1-1).

Figure 1-1

PROJECT BACKGROUND AND OVERALL ATTAINMENT STRATEGY 
The Federal CAA requires areas that do not meet the health-based NAAQS to develop and 
implement an emission reduction strategy to attain healthful levels of air quality in a timely 
manner. The State of California also requires areas that do not meet the California ambient air 
quality standards (CAAQS or State standards) to take all feasible measures towards achieving the 
CAAQS at the earliest practicable date. AQMPs provide the strategy and the underlying technical
analysis for how the region will meet federal standards by the required dates and continue progress 
to achieve the State standards. As the U.S. EPA is required by law to review the NAAQS every 
five years, an AQMP is usually developed every four to six years to address requirements of a new 
NAAQS.
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TIMELINE OF PREVIOUS AQMPS AND AQMP-RELATED ACTIVITIES

The South Coast AQMD Governing Board adopted the first AQMP in 1979 and the 2022 AQMP 
will be the twelfth plan prepared by the South Coast AQMD. In between the adoption and 
amendment of the various AQMPs over the years, other AQMP-related actions were taken to
modify the SIP for specific pollutants, e.g., PM10 for the Coachella Valley and for the Basin, CO, 
and lead for Los Angeles County. The following bullets provide a historical summary of the main 
components of the AQMP development activities, including updates and revisions, that have
occurred over the years:

The 1982 AQMP was developed to reflect better data and modeling tools. However, in 
1987, a federal court ordered the U.S. EPA to disapprove the 1982 AQMP because it did 
not demonstrate attainment of all NAAQS by 1987 as required by the Federal CAA. This, 
in part, led to the preparation of the 1989 AQMP.

The 1989 AQMP was specifically designed to attain all NAAQS and included three 
control measures needed to attain all standards by relying on significant future 

technology advancement to attain these standards.

The 1991 AQMP was developed to comply with the CCAA. Shortly after its adoption, 
the 1991 AQMP was amended to add a control measure containing market incentive 
programs which was subsequently adopted as South Coast AQMD Regulation XX -
Regional Clean Air Incentives Market (RECLAIM).

The 1994 AQMP was developed to comply with the CCAA three-year update requirement 
and to meet the Federal CAA requirement for an ozone SIP, and included the following:
o All geographical areas under the jurisdiction of the South Coast AQMD, compared to 

just the Basin;
o The basic control strategies remained the same although the three-tiered structure of 

control measures was replaced and measures previously referred to as Tiers I, II or III 
were replaced with short-/intermediate-term or long-term control measures;

o Updated and refined control measures carried over from the 1991 AQMP;
o Best Available Control Measure PM10 Plan;
o The Ozone Attainment Demonstration Plan;
o Amendments to the federal Reactive Organic Compound Rate-of-Progress Plan (also 

referred to as the VOC Rate-of-Progress Plan); and
o Attainment Demonstration Plans for the federal PM10, NO2, and CO air quality 

standards.

The 1997 AQMP was designed to comply with the three-year update requirements 
specified in the CCAA as well as to include an attainment demonstration for PM10 as 
required by the Federal CAA. When compared to the 1994 AQMP relative to ozone, the 
1997 AQMP contained the following changes to the control strategies:
o Less reliance on transportation control measures (TCMs);
o Less reliance on long-term control measures that rely on future technologies as allowed 

under Federal CAA Section 182(e)(5); and
o Removal of other infeasible control measures and indirect source measures that had 

been substantially impacted by the State legislature in enacting new provisions in the 
Health and Safety Code.
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The 1999 Amendment to the 1997 AQMP revised the ozone portion of plan in response to 
partial disapproval, a settlement of litigation by environmental groups 

challenging the 1997 AQMP, and to 
update. The 1999 amendment was approved by U.S. EPA in 2000 and provided the
following:
o Greater emission reductions in the near-term than would occur under the 1997 AQMP;
o Early adoption of the measures that would otherwise be contained in the next three-

year update of the AQMP; and
o Additional flexibility relative to substituting new measures for infeasible measures and 

recognition of the relevance of cost effectiveness in determining feasibility.

The 2003 AQMP was approved and adopted by the South Coast AQMD Governing Board 
but was never fully approved by the U.S. EPA as part of the SIP. Instead, the 2003 AQMP 
was partially approved 
withdrawal of mobile source measures after the 1-hour ozone standard was revoked. The 
2003 AQMP addressed the following control strategies:
o Attaining the federal PM10 ambient air quality standard for the Basin and Coachella

Valley and these portions were initially approved by the U.S. EPA but then the
attainment demonstration was disapproved for both areas after the California Air 
Resources Board (CARB) withdrew its measures;

o Attaining the federal 1-hour ozone standard;
o Control measures from the 1997 AQMP and 1999 AQMP that were not yet 

implemented;
o Revisions to the Post-1996 VOC Rate-of-Progress Plan and SIP for CO; and
o Initial analysis of emission reductions necessary to attain the PM2.5 and 8-hour ozone

standards.

The 2007 AQMP focused on reducing ozone and PM10. When CARB adopted their State 
Strategy for the 2007 SIP, they also adopted the 2007 AQMP as part of the SIP which was 
forwarded to U.S. EPA for approval. The following summarizes the major components of 
the 2007 AQMP:
o The most current air quality setting at the time (i.e., 2005 data);
o Updated emission inventories using 2002 as the base year, which also incorporated

measures adopted since adopting the 2003 AQMP;
o Updated emission inventories of stationary and mobile on-road and off-road sources;
o 2003 AQMP control measures not yet implemented (eight of the control measures

originally contained in the 2003 AQMP were updated or revised for inclusion into the 
2007 AQMP);

o 24 new measures were incorporated into the 2007 AQMP based on replacing the South 
Coast AQMD -term control measures from the 2003 AQMP with more defined 
or new control measures and control measure adoption and implementation schedules;

o South Coast AQMD mmended control measures to reduce emissions from 
sources that are primarily under State and federal jurisdiction, including on-road and 
off-road mobile sources, and consumer products;

o Southern California Association of Governments (SCAG) regional transportation 
strategy and control measures; and

o Analysis of emission reductions necessary and attainment demonstrations to achieve
the federal 8-hour ozone and PM2.5 air quality standards.
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The March 2011 Revisions to the 2007 PM2.5 and Ozone SIP for the Basin and Coachella 
Valley were adopted which consisted of the following:
o Updated implementation status of South Coast AQMD control measures necessary to 

meet the 2015 PM2.5 attainment date;
o Revised the control measure adoption schedule;
o Changed to 

the on-road truck and off-road equipment rules; and
o A South Coast AQMD

reductions, if

The October 2011 Further Revisions to the PM2.5 and Ozone SIP for the Basin and 
Coachella Valley followed a three-prong approach for identifying contingency measures 
which:
o Identified equivalent emission reductions achieved through improvements in air 

quality;
o Relied on committed emissions reductions for the 2007 ozone plan; and
o Quantified excess emissions reductions achieved by existing rules and programs that

were not originally included in the 2007 PM2.5 SIP.

The 2012 AQMP was primarily designed to meet all requirements to demonstrate 
attainment of the 2006 24-hour PM2.5 standard of 35 micrograms per cubic meter ( g/m3).
In 2013, Control Measure IND-01 Backstop Measure for Indirect Sources of Emissions 
from Ports and Port-Related Facilities, was incorporated into the Final 2012 AQMP which:
o Incorporated the most current science and analytical tools;
o Contained a comprehensive strategy aimed at controlling pollution from stationary 

(point) sources, on-road and off-road mobile sources and area sources;
o Demonstrated attainment with the federal 24-hour PM2.5 standard by 2014 in the Basin 

through adoption of control measures;
o Updated the U.S. EPA approved 8-hour ozone control plan with new measures

designed to reduce reliance on Federal CAA Section 182 (e)(5) long-term measures for
achieving NOx and VOC reductions;

o Addressed several state and federal planning requirements by incorporating new 
scientific information, primarily in the form of updated emissions inventories, ambient
measurements, and new meteorological air quality models;

o Updated the air quality status of the SSAB in the Coachella Valley;
o Discussed the emerging issues of ultrafine particles and near-roadway exposures;
o Analyzed the energy supply and demand issues that face the Basin and their

relationship to air quality;
o Demonstrated attainment with the 1-hour ozone standard and vehicle miles travelled 

(VMT) emission offsets, per U.S. EPA requirements based on the court case of
Association of Irritated Residents (AIR) vs. U.S. EPA (2012); and

o Specified measures to further implement the ozone strategy in the 2007 AQMP.

The 2015 Supplement to the 24-Hour PM2.5 (35 g/m3) SIP demonstrated attainment with
the 2006 24-hour PM2.5 NAAQS by 2015 pursuant to the Federal CAA (Title 1, Part D,
Subpart 4) by including a discussion of the effects of the drought on the attainment date, in 
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response to a court case. The 2015 Supplement also included new transportation 
conformity budgets for 2015.

In January 2016, the South Coast AQMD requested and received from the U.S. EPA a 
redesignation of the 24-hour PM2.5 standard to serious nonattainment area with a new 
attainment deadline of 2019.

The 2016 AQMP was developed to demonstrate attainment of the 1-hour and 8-hour ozone 
NAAQS, as well as the latest 24-hour and annual PM2.5 standards. The following 
summarizes the major components of the 2016 AQMP:
o Promoted emission reductions in criteria pollutant, GHG and toxic air contaminants to 

improve human health in the region;
o Recognized the importance of reducing emissions from mobile sources and worked 

closely with CARB and the U.S. EPA to reduce mobile source emissions, especially 
along transportation corridors and related to goods movement;

o Encouraged transition of vehicles, building, and industrial facilities to cleaner 
technologies; and 

o Included transportation control measures developed by SCAG from the 2016 
RTP/SCS.

The 2018 Update to the 1-hour Ozone Standard Attainment Demonstration from the 2016 
AQMP included: 1) a revised emission inventory; 2) revised air quality modeling; and 3)
an updated attainment strategy to be consistent with the final emissions inventory in the 
2016 AQMP that was used for the 8-hour ozone and PM2.5 standards attainment 
demonstrations.

The November 2019 Contingency Measure Plan addressed the contingency measure 
requirements for the 1997 8-hour ozone NAAQS for the Basin so as to achieve the 108 
tons per day (tpd) of NOx reductions allocated to Federal CAA Section 182(e)(5) measures 
needed to attain the 1997 8-hour ozone standard in 2023 and includes: 1) newly identified 
emission reduction strategies; 2) additional incentive funding to further accelerate the 
transition to the cleanest available technologies; and 3) federal measures and/or significant 
level of funding to achieve the required reductions from sources under federal 
responsibility.

The 2019 Reclassification of the Coachella Valley from a Severe nonattainment area to an 
Extreme nonattainment area for the 1997 8-hour ozone standard extended the attainment 
date to June 15, 2024 from June 15, 2019.

The June 2020 the Reasonably Available Control Technology (RACT) Demonstration and 
Emissions Statement Certification for 2015 8-Hour Ozone Standard was developed to be 
consistent with the F , and are required as part 
of the 2022 AQMP.

The December 2020 the Coachella Valley Extreme Area Plan was developed to 
demonstrate attainment of the 1997 8-hour ozone standard before the required deadline of 
June 15, 2024 and to address the new Federal CAA requirements for the Extreme 
nonattainment areas. In addition, the December 2020 Attainment Plan for the 2006 24-hour
PM2.5 Standard for the Basin was developed to demonstrate attainment of the 2006 24-

Appendix A

A-23



Initial Study Chapter 1 Project Description

2022 AQMP 1-10 May 2022

hour PM2.5 standard by 2023 and to address other federal Clean Air Act requirements
through the continued implementation of existing regulations and programs.

In June 2021, the 2021 PM10 Maintenance Plan for the Basin was developed because the 
Basin was redesignated in 2013 as attainment for the 24-hour average PM10 NAAQS and
the Federal CAA requires the State to submit a subsequent maintenance plan eight years 
after an attainment redesignation to provide for maintenance of the NAAQS for the next 
10 years after the period covered by the first maintenance plan (2023-2033). The 2021 
PM10 Maintenance Plan included a maintenance demonstration that the Basin will 
continue to attain the standard, verification of continued attainment, a commitment to a 
future monitoring network, a contingency plan, and provisions for contingency plan 
implementation.

In November 2021, the 2021 Redesignation Request and Maintenance Plan for the 2006 
and 1997 PM2.5 Standards for the Basin sought to redesignate the Basin as attainment, and 
included the following: 1) a maintenance demonstration that the Basin will maintain 
attainment through 2035; 2) a mechanism to verify continued attainment; 3) a commitment 
to continue monitoring PM2.5; 4) a contingency plan in case the standard is violated in the 
future; and 5) provisions for contingency plan implementation.

DEVELOPMENT OF 2022 AQMP AND OVERALL ATTAINMENT STRATEGY

In 2015, the U.S. EPA strengthened the 8-hour NAAQS for ground-level ozone by lowering the 

-1
the 2015 ozone NAAQS. The 2022 AQMP focuses on attaining the 2015 8-hour ozone NAAQS 
by 2037, and addressing the state Clean Air Act requirements.

The 2022 AQMP is designed to reduce emissions from existing emission sources and promote the 
use of the cleanest available new emission sources. The proposed control measures in the 2022 
AQMP focus on maximizing the implementation of existing zero emission and low NOx
technologies. It also recognizes that new low NOx and zero emitting technologies and ultra-low 
NOx technologies may still need to be invented or may not yet be commercially available to 
achieve the necessary reductions in order to achieve the ambient air quality standards for ozone
(e.g., 70 ppb for both the federal and State standards). Because NOx emissions are a precursor to 
the formation of ozone and a key component to reduce ozone levels low enough to meet the 
standard, the 2022 AQMP primarily focuses on achieving NOx emission reductions in order to
attain the ozone standard. Preliminary analyses indicate that in order to achieve the ozone standards
by 2037, approximately 71 percent of additional NOx emission reductions will be needed, above 
and beyond the previously adopted measures in the 2016 AQMP.

VOC emissions are also a precursor to the formation of ozone such that achieving emission
reductions of VOCs can help contribute to the overall goal of attaining the ozone standard and 
reduce exposure to harmful air pollutants. As such, some of the proposed control measures in the 
2022 AQMP focus on achieving VOC emission reductions. However, VOC emission reductions 
are much less effective at reducing ozone at the low NOx levels needed for attainment.

Traditional air quality planning relies on a combination of controlling emissions at the tailpipe or 
exhaust stack, new engine technologies, and improvements to existing fuels. These traditional 
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approaches are effective to an extent but since most affected sources are already equipped with 
NOx control equipment, traditional approaches are not expected to be able to achieve the additional
reduction of 71 percent needed to achieve the ozone standard. Under the 2022 AQMP, the
proposed control measures would:

accelerate the replacement of high-emitting mobile sources with zero emission or low NOx
technologies;

encourage the use of lower-emitting alternative fuels; affect stationary sources at existing 
commercial/industrial facilities and residential developments;

develop incentives to remove/replace higher-emitting equipment; 

establish greater control of industrial stationary sources; control indirect sources of 
emissions; improve detection and procedures; and

establish educational and outreach programs.

In order to attain the ozone standards, the majority of NOx emission reductions must come from 
mobile sources, including ships, aircraft, and locomotive engines, all of which are primarily 
regulated by federal and international laws, depending on the applicable jurisdiction, with limited 
authority by CARB at the State level and the South Coast AQMD at the local level. Attainment is 
not possible without significant reductions from these sources. The South Coast AQMD will
continue to work closely with CARB in their efforts to further control mobile source emissions 
where federal or State actions do not meet regional needs.

PROJECT DESCRIPTION
The 2022 AQMP contains:

Stationary and mobile source control measures that would be implemented by the South 
Coast AQMD;

CARB-developed control measures and strategies from 
State Implementation Plan which includes State and Federal Mobile Source Control 
Measures; and

SCAG-developed transportation control measures from .

The 2022 AQMP control measures primarily rely on the acceleration of zero emission and low
NOx technologies, incentive programs, and advanced technologies. A summary of the proposed 
control measures is provided in the following subsections. The following bullet points summarize 
the major components of the 2022 AQMP:

The air pollutant emissions baseline (e.g., 2018 data);

Updated emission inventories using 2018 as the baseline year and reflecting control 
measures that have been implemented since the 2016 AQMP;

New South Coast AQMD measures for stationary and mobile sources to be incorporated 
into the 2022 AQMP;

20 RTP/SCS based on Final 2020-2045 RTP/SCS, and related transportation 
control measures;
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2022 State SIP Strategy;

Analysis of emission reductions necessary to achieve the federal 8-hour ozone air quality 
standard;

Overview of state and federal planning requirements; and,

Implementation schedule for adoption of the proposed control measures.

South Coast AQMD Control Measures for Stationary and Mobile Sources
A control measure is a set of specific technologies and methods identified for potential 
implementation to achieve reductions in air pollutant emissions to attain an air quality standard. 
The proposed stationary source ozone measures are designed to assist to attain the 2015 8-hour 
ozone standard (70 ppb) via reductions in emissions of NOx and VOC. Since NOx and VOC are 
primary precursor pollutants to form ground-level ozone, the stationary source ozone measures are 
identified by the primary pollutant targeted to achieve emission reductions (e.g., primarily NOx 
but some focus on VOC) group. These measures target a number of source categories, including 
Combustion Sources (CMB), Energy and Climate Change Programs (ECC), Petroleum Operations 
and Fugitive VOC Emissions (FUG), Coatings and Solvents (CTS), Compliance Flexibility 
Programs and Public Outreach (FLX), Multiple Component Sources (MCS), and Biogenic Sources 
(BIO). Combustion Sources are further divided into Residential Combustion Sources (R-CMB), 
Commercial Combustion Sources (C-CMB), and Large Combustion Sources (L-CMB). Each 
control measure may rely on several control methods. For the 2022 AQMP, the South Coast 
AQMD proposed a total of 48 control measures. Out of the 48 proposed control measures, 30 
target reductions from stationary sources with the majority anticipated to be developed in the next 
several years and implemented prior to 2037. Table 1-1 provides a list of the South Coast AQMD 
proposed ozone measures for stationary sources along with the proposed adoption date, proposed 
implementation timeframe, and emission reductions in 2032 and 2037.

Table 1-1
South Coast AQMD Proposed Stationary Source 8-Hour Ozone Control Measures

Control 
Measure 
Number

Title
Proposed
Adoption 

Date

Proposed
Implementation 

Timeframe

Emission 
Reductions 

(tpd) 
(2032/2037)

R-CMB-01 Emission Reductions from Replacement 
with Zero Emission or Low NOx 
Appliances - Residential Water Heating 
[NOx]

2024 2029 0.48 / 1.29

R-CMB-02 Emission Reductions from Replacement 
with Zero Emission or Low NOx 
Appliances Residential Space Heating

2024 2029 0.45 / 1.20

R-CMB-03 Emission Reductions from Residential 
Cooking

2024 2029 0.30 / 0.81

R-CMB-04 Emission Reductions from Replacement 
with Zero Emission or Low NOx 
Appliances Residential Other 
Combustion Sources

2024 2029 1.17 / 3.13
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Table 1-1 (continued)
South Coast AQMD Proposed Stationary Source 8-Hour Ozone Control Measures

Control 
Measure 
Number

Title
Proposed
Adoption 

Date

Proposed
Implementation 

Timeframe

Emission 
Reductions 

(tpd) 
(2032/2037)

C-CMB-01 Emission Reductions from Replacement 
with Zero Emission or Low NOx 
Appliances - Commercial Water Heating 
[NOx]

2025 2031 0.04 / 0.25

C-CMB-02 Emission Reductions from Replacement 
with Zero Emission or Low NOx 
Appliances - Commercial Space Heating 
[NOx]

2025 2031 0.04 / 0.21

C-CMB-03 Emission Reductions from Commercial 
Cooking Devices [NOx]

2025 2031 0.21 / 0.62

C-CMB-04 Emission Reductions from Small Internal 
Combustion Engines [NOx]

2025 2026 0 / 2.1

C-CMB-05 NOx Reductions from Small Miscellaneous 
Commercial Combustion Equipment (Non-
Permitted) [NOx]

2027 2037 0 / 4.24

L-CMB-01 NOx Reductions from RECLAIM 
Facilities [NOx]

2022 2025 0 / 0.28

L-CMB-02 Reductions from Boilers and Process 
Heaters (Permitted) [NOx]

2027 2037 0 / 0.5

L-CMB-03 NOx Emission Reductions from Permitted 
Non-Emergency Internal Combustion 
Engines [NOx]

2026 2031 0 / 0.31

L-CMB-04 Emission Reductions from Emergency 
Standby Engines (Permitted) [NOx, VOC]

2025 2031 0.0 / 2.0

L-CMB-05 NOx Emission Reductions from Large 
Turbines [NOx]

2027 2037 0 / 0.06

L-CMB-06 NOx Emission Reductions from Electric 
Generating Facilities [NOx]

2027 2037 0.09 / 0.62

L-CMB-07 Emission Reductions from Petroleum 
Refineries [NOx]

2027 2037 0 / 0.77

L-CMB-08 NOx Emission Reductions from 
Combustion Equipment at Landfills and 
Publicly Owned Treatment Works [NOx]

2025 2037 0 / 0.33

L-CMB-09 NOx Reductions from Incinerators [NOx] 2024 2029 0 / 0.89
L-CMB-10 NOx Reductions from Miscellaneous 

Permitted Equipment [NOx]
2027 2037 0 / 1.16

ECC-01 Co-Benefits from Existing and Future 
Greenhouse Gas Programs, Policies, and 
Incentives [NOx]

2023 2023 TBD / TBDb

ECC-02 Co-Benefits from Existing and Future 
Residential and Commercial Building 
Energy Efficiency Measures [NOx, VOC]

2024 2024 TBD / TBD

ECC-03 Additional Enhancements in Reducing 
Existing Residential Building Energy Use 
[NOx, VOC]

2025 2029 TBD / TBD

Appendix A

A-27



Initial Study Chapter 1 Project Description

2022 AQMP 1-14 May 2022

Table 1-1 (concluded)
South Coast AQMD Proposed Stationary Source 8-Hour Ozone Control Measures

Control 
Measure 
Number

Title
Proposed
Adoption 

Date

Proposed
Implementation 

Timeframe

Emission 
Reductions 

(tpd) 
(2032/2037)

FUG-01 Improved Leak Detection and Repair 
[VOC]

2023 2028 0.6 / 0.6

FUG-02 Emission Reductions from Industrial 
Cooling Towers [VOC]

2026 2031 TBD / TBD

CTS-01 Further Emission Reductions from 
Coatings, Solvents, Adhesives, and 
Lubricants [VOC]

2023 2031 0.5 / 0.5

FLX-02 Stationary Source VOC Incentives [VOC] 2024 2025 TBD / TBD
BIO-01 Assessing Emissions from Urban 

Vegetation [VOC]
2025 2025 TBD / TBD

MCS-01 Application of All Feasible Measures [All 
Pollutants]

2023 2037 TBD / TBD

MCS-02 Wildfire Prevention [NOx, PM] 2026 2031 N/A / N/A
FLX-01 Improved Education and Public Outreach 

[All Pollutants]
2023 2023 N/A / N/A

Key:  tpd = tons per day; TBD = to be determined; N/A = not applicable

The following text provides a brief description of the proposed control measures presented in 
Table 1-1. Details of the following control measures are in Appendix IV-A6 of the Draft 2022 
AQMP.

R-CMB-01: Emission Reductions from Replacement with Zero Emission or Low NOx
Appliances Residential Water Heating: This control measure seeks to reduce NOx emissions 
from residential building water heating sources that are subject to Rule 1121 Control of Oxides 
of Nitrogen (NOx) from Residential Type, Natural Gas-Fired Water Heaters. The measure 
proposes to: 1) develop a rule to require zero emission water heating units for installations in both 
new and existing residences; and 2) allow low NOx technologies as a transitional alternative when 
installing a zero emission unit is determined to be infeasible (e.g., colder climate zones, or 
architecture design obstacles). This control measure would include incentive funds to facilitate the 
transition to zero emission technologies and promote further emission reductions earlier than 
required. A primary zero emission residential water heating technology is currently available with 
the all-electric heat pump water heater.

R-CMB-02: Emission Reductions from Replacement with Zero Emission or Low NOx
Appliances Residential Space Heating: This control measure seeks to reduce NOx emissions 
from residential space heating sources regulated by Rule 1111 Reduction of NOx Emissions 
from Natural-Gas-Fired, Fan-Type Central Furnaces (Rule 1111). The measure proposes to: 1) 
develop a rule to require zero emission space heating units for installations in both new and existing 
residences; and 2) allowing low NOx technologies as a transitional alternative when installing a 
zero emission unit is determined to be infeasible. This control measure would also provide 

6 Draft 2022 AQMP Appendix IV-A:
http://www.aqmd.gov/2022aqmp.
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incentive funds to facilitate adoption of zero emission technologies that would promote further 
emission reductions earlier than required.

R-CMB-03: Emissions Reductions from Residential Cooking Devices: This control measure 
seeks to reduce NOx emissions from residential cooking devices including stoves, ovens, griddles, 
broilers, and others in new and existing buildings. Replacing gas burners with electric cooking 
devices, induction cooktops, or low NOx gas burner technologies will reduce NOx emissions. NOx 
reductions will be pursued through a combination of regulatory approaches and incentive 
programs. Proposed method of control consists of two steps: step one includes a technology 
assessment of emissions testing of various cooking devices to establish emissions rates. Once 
emissions rates are defined, step two supports future rule development and incentive programs. 
The rule would apply to manufacturers, distributors, and installers establishing emission limits. 
The incentive programs would provide funds to encourage and promote adoption of zero and low 
NOx emission technologies.

R-CMB-04: Emission Reductions from Replacement with Zero Emission or Low NOx 
Appliances Residential Other Combustion Sources: This control measure seeks to reduce 
NOx emissions from residential combustion sources that are not water heating (see R-CMB-01), 
space heating (see R-CMB-02) and cooking equipment (see R-CMB-03). R-CMB-04 sources are 
miscellaneous, but primarily comprised of natural gas and liquified petroleum gas (LPG) fired 
swimming pool heaters, laundry dryers, and barbecue grills. The measure proposes to: 1) develop 
a rule to require zero emission technologies for some emission sources in both new and existing 
residences; and 2) allow low NOx technologies as an alternative for the rest of emission sources. 
Mitigation fees may be required for certain lower NOx technology applications which will be 
evaluated during the future rulemaking process. During the rulemaking, staff will assess the 
universe of equipment. Incentive funds will be considered to facilitate adoption of zero emission 
technologies that would promote further emission reductions earlier than required.

C-CMB-01: Emission Reductions from Replacement with Zero Emission or Low NOx
Appliances Commercial Water Heating: This control measure seeks to reduce NOx emissions 
from commercial building water heating sources that are subject to Rule 1146.2 Emissions of 
Oxides of Nitrogen from Large Water Heaters and Small Boilers and Process Heaters (Rule 
1146.2). The measure proposes to: 1) develop a rule to require zero emission commercial water 
heating units for installations in both new and existing buildings; and 2) allow low NOx 
technologies as a transitional alternative when installing a zero emission unit is determined to be 
infeasible. This control measure would also provide incentive funds to facilitate adoption of zero 
emission technologies that would promote further emission reductions earlier than required.

C-CMB-02: Emission Reductions from Replacement with Zero Emission or Low NOx
Appliances Commercial Space Heating: This control measure seeks to reduce NOx emissions 
from commercial building space heating sources. (i.e., forced air furnaces) with a rated heat input 
capacity between 175,000 and 2,000,000 British Thermal Units per hour (BTU/hr). Those sources
are currently not subject to the South Coast AQMD NOx rules. The measure proposes to: 1)
develop rules to require zero emission commercial space heating units for installations in both new 
and existing buildings; and 2) allow low NOx technologies as a transitional alternative when 
installing a zero emission unit is determined to be infeasible. This control measure would also 
provide incentive funds to facilitate adoption of zero emission technologies that would promote 
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further emission reductions earlier than required. Heat pumps have been broadly applied in 
commercial applications as the primary zero emission technology.

C-CMB-03: Emission Reductions from Commercial Cooking Devices: This control measure 
seeks to reduce NOx emissions from commercial cooking devices including stoves, ovens, 
griddles, broilers, and others in new and existing buildings. Replacing gas burners with electric 
cooking devices, induction cooktops, or low NOx gas burner technologies will reduce NOx 
emissions. NOx reductions will be pursued through a combination of regulatory approaches and 
incentive programs. Proposed method of control consists of two steps: step one includes a 
technology assessment of emissions testing of various cooking devices to establish emissions rates.
Once emissions rates are defined, step two supports future rule development and incentive 
programs. The rule will apply to manufacturers, distributors, and installers establishing emission 
limits. The incentive programs would provide funds to encourage and promote adoption of zero 
and low NOx emission technologies.

C-CMB-04: Emission Reductions from Small Internal Combustion Engines: This control 
measure seeks to reduce NOx emissions from non-permitted engines rated 50 brake horsepower 
(bhp) or less. Such engines may be used in generators, pumps, or air compressors. Operators of 
these engines can include private residences or business and governmental entities. Because these 
small engines are not subject to South Coast AQMD regulations, approaches to reducing emissions 
will focus on education and outreach and incentive programs to encourage consumers to purchase 
zero emission technologies. Improved technologies and resulting cost reductions are anticipated 
to ease the transition towards zero emission alternative technologies.

C-CMB-05: NOx Reductions from Small Miscellaneous Commercial Combustion 
Equipment (Non-Permitted): This control measure seeks to reduce NOx emissions by replacing 
combustion with zero and low NOx emission technologies on miscellaneous unpermitted 
combustion equipment. Such equipment includes ovens, furnaces, dryers, and other fuel 
combustion equipment too small to require a permit. Zero emission technologies, including 
electrification will be used where and when technically feasible and cost-effective. This control 
measure will develop rules to require zero and low NOx emission technologies at point-of-sale, 
establish incentive programs to facilitate adoption of cleaner technologies, and reassess permit and 
source specific exemption thresholds.

L-CMB-01: NOx Reductions for RECLAIM Facilities: This control measure reduces NOx 
emissions by transitioning NOx RECLAIM facilities to a command-and-control regulatory 
structure requiring BARCT level controls. Source categories covered by this control measure 
include metal melting and heating furnaces, food ovens, and nitric acid tanks. The following rules 
would implement this control measure: Proposed Amended Rule 1147.2 NOx Reductions from 
Metal Melting and Heating Furnaces (PAR 1147.2); Proposed Amended Rule 1153.1 Emissions 
of Oxides of Nitrogen from Commercial Food Ovens (PAR 1153.1); and Proposed Rule 1159.1 
Control of NOx Emissions from Nitric Acid Tanks (PR 1159.1). Staff is proposing to evaluate a 
variety of different NOx control technologies depending on the type of NOx source.

L-CMB-02: Reductions from Boilers and Process Heaters (Permitted): This control measure 
reduces NOx emissions by replacing or retrofitting boilers and process heaters used in industrial, 
institutional, and commercial operations with zero and low NOx emission technologies. It would 
apply to units with a rated heat input greater than or equal to 2 MMBTU/hr. Boilers and process 
heaters used in industrial, institutional, and commercial operations with a rated heat input greater 
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than or equal to 2 MMBTU/hr are currently regulated under Rules 1146 and 1146.1. This control 
measure will establish rules to set standards for new equipment, replacements, or retrofits of 
boilers and process heaters.

L-CMB-03: NOx Emission Reductions from Permitted Non-Emergency Internal 
Combustion Engines: This control measure targets emission reductions from permitted non-
emergency internal combustion engines rated over 50 bhp regulated by Rule 1110.2 Emissions 
from Gaseous- and Liquid-Fueled Engines (Rule 1110.2). It proposes to transition, older, higher-
emitting engines in the RECLAIM program to newer technology that can meet the NOx emission 
limits set forth in Rule 1110.2. Low NOx and zero emission technologies may be available in the 
future and will be evaluated to determine feasibility of implementation.

L-CMB-04: Emission Reductions from Emergency Standby Engines (Permitted): This
control measure seeks reductions of NOx emissions from emergency standby engines rated over
50 bhp. Over 12,000 internal combustion engines are permitted for emergency standby power in 
the South Coast AQMD, however due to the essential nature, limited operations of these engines,
and high replacement costs, multiple approaches are proposed to reduce emissions from this source 
category. The approaches involve an education and outreach program to encourage the transition 
to zero-emission technologies. Regulatory strategies include replacing older, higher emitting 
engines with cleaner engines or with alternative technologies, requiring the use of lower emission 
fuels, and a future prohibition of the use of Internal Combustion Engines for emergency backup 
power. As alternative technologies mature and new technologies emerge, the South Coast AQMD 
will undertake rulemaking to maximize emission reductions utilizing zero emission equipment 
where cost-effective and feasible and low NOx emission equipment in all other applications.

L-CMB-05: NOx Emission Reductions from Large Turbines: This control measure aims to 
reduce NOx from turbines in the South Coast AQMD subject to Rule 1134 Emissions of Oxides 
of Nitrogen from Stationary Gas Turbines (Rule 1134). Fuel cells and electrification are ways to 
shift away from combustion sources generating NOx emissions wherever feasible. As older higher 
emitting turbines reach the end of their equipment life it is expected that some facilities will opt to 
replace turbines with fuel cells or electrify facility operations.

L-CMB-06: NOx Emission Reductions from Electricity Generating Facilities: This control 
measure reduces NOx emissions from electric generating units regulated by Rule 1135 Emissions 
of Oxides of Nitrogen from Electricity Generating Facilities (Rule 1135). This measure proposes 
to develop a rule to implement low NOx and zero emission technologies at electricity generating 
facilities. The target of this approach is to replace boiler units with lower-emitting turbines, 
implement zero emission technologies such as fuel cells or electrification for 10 percent of gas-
fired sources and other lower NOx emission technologies for the rest of gas-fired sources, and 
require stricter emission requirements from diesel internal combustion engines.

L-CMB-07: Emission Reductions from Petroleum Refineries: The goal of this measure is to 
assess and identify potential actions to further reduce NOx emissions by 20 percent for large 
refinery heaters and boilers with a maximum rated heat input of 40 MMBTU/hour. This would be 
accomplished by developing a rule requiring a lower NOx concentration limit of 2 parts per million 
(ppm). South Coast AQMD staff identified three potential technological approaches to further 
reduce emissions for the large heaters and boilers category. The three approaches include next-
generation ultra-low NOx burners, advanced SCR, and transition to zero emission technology.
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L-CMB-08: NOx Emission Reductions from Combustion Equipment at Landfills and
Publicly Owned Treatment Works: This control measure aims to reduce NOx emissions 
through a regulatory approach. The source categories for this control measure are biogas fueled 
combustion equipment, specifically boilers, turbines, and engines, which are regulated by Rule 
1150.3 Emissions of Oxides of Nitrogen from Combustion Equipment at Landfills (Rule 1150.3) 
and Rule 1179.1 Emission Reductions from Combustion Equipment at Publicly Owned 
Treatment Works Facilities (Rule 1179.1).

L-CMB-09: NOx Reductions from Incinerators: This control measure seeks emission 
reductions of NOx by replacing or retrofitting incinerators and other combustion equipment 
associated with incinerators with zero and low NOx emission technologies. Incinerators are used 
to burn waste material at high temperatures until reduced to ash. This control measure will achieve 
reductions by developing a rule, and implementation of low NOx burner systems or ultra-low NOx
burner systems.

L-CMB-10: NOx Reductions from Miscellaneous Permitted Equipment: The goal of this 
measure is to assess and identify potential actions to further reduce NOx emissions associated with 
miscellaneous permitted equipment located in the South Coast AQMD jurisdiction. South Coast 
AQMD staff will convene a stakeholder working group to discuss and identify actions or 
approaches to further reduce NOx emissions from these sources. Miscellaneous permitted 
equipment is regulated under Rule 1147 NOx Reductions from Miscellaneous Sources (Rule 
1147) with NOx emission limits depending on equipment category.

ECC-01: Co-Benefits from Existing and Future Greenhouse Gas Programs, Policies, and 
Incentives: This control measure seeks to quantify and take credit for the criteria pollutant co-
benefits associated with programs to reduce GHG emissions. The processes that emit criteria 
pollutants and their precursors also typically emit GHGs. Mandates and programs that reduce GHG 
emissions will therefore also reduce criteria pollutant emissions. Significant efforts are currently 
being planned and implemented to reduce GHG emissions under State programs such as California 
Governor Executive Order B-55-18 and Senate Bill (SB) 100 (California Renewables Portfolio 
Standard Program: Emissions of Greenhouse Gases), which established reduction goals for 2030, 
2045, and 2050.

ECC-02: Co-Benefits from Existing and Future Residential and Commercial Building 
Energy Efficiency Measures: This control measure seeks to quantify and take credit for criteria 
pollutant co-benefits resulting from the implementation of energy efficiency mandates such as 

rebates, and loans for residential and commercial building efficiency projects. Improvements in 
weatherization and other efficiency measures provide emission reductions through reduced energy 
use for heating, cooling, lighting, cooking, and other needs. South Coast AQMD staff will work 
with agencies, utilities, and other stakeholders to implement innovative measures that provide 
energy savings along with emission reductions.

ECC-03: Additional Enhancements in Reducing Existing Residential Building Energy Use:
This control measure seeks to provide incentive funding to enhance the objectives of ECC-02.
Incentives will be used to further promote programs reducing energy use associated with space 
heating, water heating, and other large residential energy sources, achieving emission reductions 
beyond the levels expected from program mandates. Residential incentive programs would be 
developed to facilitate weatherization, replace older appliances with highly efficient technologies
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and encourage renewable energy adoption. Incorporating efficient appliance technologies, 
improving weatherization, and encouraging renewables such as solar thermal and photovoltaics
will reduce energy demand and provide additional emission reductions within the residential 
sector. The South Coast AQMD will collaborate with utilities, agencies, and organizations to help 
leverage funding and coordinate incentives with existing programs.

FUG-01: Improved Leak Detection and Repair:  This proposed control measure seeks to reduce 
emissions of VOCs from fugitive leaks from process and storage equipment located at a variety of 
sources including, but not limited to, oil and gas production, petroleum refining, chemical products 
processing, storage and transfer, marine terminals, and other. Some of these facilities are subject 
to leak detection and repair (LDAR) requirements established by the South Coast AQMD and the 
U.S. EPA that include periodic VOC concentration measurements using an approved portable 
organic vapor analyzer (OVA) to identify leaks. This measure would implement the use of 
advanced leak detection technologies including optical gas imaging devices (OGI), open path 
detection devices, and gas sensors for earlier detection of VOC emissions from leaks.

FUG-02: Emission Reductions from Industrial Cooling Towers: This proposed control 
measure seeks to reduce VOC emissions from industrial cooling towers through enhanced leak 
identification and repair requirements. Industrial cooling towers remove heat absorbed in the 
circulating cooling water systems at power plants, petroleum refineries, petrochemical plants, 
natural gas processing plants, and a wide variety of industrial operations. This control measure 
proposes to first assess the need for additional monitoring and practices to reduce industrial cooling 
tower VOC emissions. The assessment will include a review of the emissions inventory, costs for 
monitoring equipment, and the control requirements established by other governmental agencies. 
Findings from this assessment will be the basis of potential future rulemaking activities.

CTS-01: Further Emission Reductions from Coatings, Solvents, Adhesives, and Lubricants:
This proposed control measure seeks VOC emission reductions by focusing on select coating, 
adhesive, solvent and sealant categories by further limiting the allowable VOC content in 
formulations or incentivizing the use of super-compliant technologies. Categories to be considered 
include but are not limited to, metal part and product coatings, automotive refinishing coatings, 
adhesives, and sealants. Use of super-compliant zero and low VOC materials, such as powder 
coating, aqueous coatings, and some ultraviolet light, electron beam, and light emitting diode cured 
coatings, eliminate or substantially reduce emissions compared to similar products that are not 
zero or low VOC products. There are several product categories where these materials perform as 
well as traditional products and are widely available in the market. The proposal is anticipated to 
be accomplished with a multi-phase adoption and implementation schedule. Tightening regulatory 
exemptions that may be used as loopholes and enhanced enforcement can also lead to reduced 
emissions.

FLX-02: Stationary Source VOC Incentives: This control measure seeks to provide incentive 
funding to facilitate the adoption of clean, low VOC emission technologies from stationary 
sources. Facilities would be able to qualify for incentive funding if they use equipment or accept 
permit conditions which result in cost-effective emission reductions that are beyond existing 
requirements. The program would establish procedures for quantifying emission benefits from 
clean technology implementation and develop cost-effectiveness thresholds for funding eligibility. 
Mechanisms will be explored to incentivize businesses to choose the cleanest technologies as they 
replace equipment and upgrade facilities, and to provide incentives to encourage businesses to 
move into these technologies sooner. Potential incentive concepts include incentive funding, 
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permitting and fee incentives and enhancements, New Source Review (NSR) incentives and 
enhancements, branding incentives, and recordkeeping and reporting incentives.

BIO-01: Assessing Emissions from Urban Vegetation: This control measure seeks to improve 
the understanding of VOCs emitted by trees and vegetation (biogenic sources) and their 
contribution to PM and ozone formation. Certain VOCs emitted by biogenic sources are highly 
reactive and potent ozone precursors. A recent analysis of municipal tree inventories across the 
Basin demonstrated that many recently planted species are either high emitters (e.g., Quercus ilex, 
Quercus agrifolia, Platanus species) or are trees for which emission factors are unknown or highly 
uncertain (e.g., Koelreuteria bipinnata, Cercis canadensis, Pistacia chinensis, Podocarpus gracilor, 
Hymenosporum flavum). High resolution data combined with accurate emissions factor 
measurements of common tree species will be used to improve the biogenic VOC emissions 
inventory. Based on these findings, the South Coast AQMD will explore the need for tree planting 
programs that promote the planting of low VOC emitting tree species.

MCS-01: Application of All Feasible Measures:  This control measure is to address the 
requirement to take all feasible measures to reduce ozone. Existing rules and regulations for 
pollutants including VOC and NOx reflect current Best Available Retrofit Control Technology 
(BARCT). However, BARCT continually evolves as new technology becomes available that is 
feasible and cost-effective. South Coast AQMD staff will continue to review new emission limits 
or controls introduced through federal, State or local regulations to determine if South Coast 
AQMD regulations remain equivalent or more stringent than rules in other regions. If not, a 
rulemaking process will be initiated to perform a BARCT analysis and potential rule amendments 
if deemed feasible. In addition, the South Coast AQMD will consider adopting and implementing 
new retrofit technology control standards, based on research and development and other 
information, that are feasible and cost-effective.

MCS-02: Wildfire Prevention: This proposed control measure will seek to reduce the impacts 
of wildfires on PM and ozone levels from efforts to reduce wildfire fuel. Fuel reduction efforts 
include hand-thinning, mechanical thinning, and the use of chipping equipment (chipping) to 
mitigate excess fuels at properties located in the residential urban-wild-interface (UWI) areas of 
the San Bernardino National Forest (SBNF). To support efforts of wildfire prevention and aid 
compliance with Zone 0 defensible space requirements of California Assembly Bill (AB) 3074,
incentive funding will be provided for a pilot project of approximately 1,400 acres. The South 
Coast AQMD will identify and coordinate implementation of the pilot project with established 
organizations and their contractors such as the Inland Empire Fire Safe Alliance, Mountain Rim 
Fire Safe Council, and Big Bear Fire Authority to provide fuel load reducing curbside chipping 
services to residents of these UWI areas.

FLX-01: Improved Education and Public Outreach: This control measure seeks to provide 
education, outreach, and incentives for consumers, business owners, and residences to contribute 
to clean air efforts. Examples include informing consumer choices such as the use of energy 

-
planting low VOC emitting trees. In addition, this measure intends to increase the effectiveness of 
energy conservation programs through public education and awareness as to the environmental 
and economic benefits of conservation. Educational and incentive tools to be used include social 
comparison applications such as comparing your personal environmental impacts with other 
individuals, social media, and public/private partnerships. These efforts will be complemented 
with currently available incentive programs.
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South Coast AQMD Mobile Source Control Measures
The proposed South Coast AQMD mobile source measures are based on a variety of control 
technologies that are commercially available and/or technologically feasible to implement prior to 
the attainment year of 2037. The focus of these measures includes accelerated retrofits or 
replacement of existing vehicles or equipment, acceleration of vehicle turnover through voluntary 
vehicle retirement programs, and greater use of cleaner fuels in the near-term. The measures will 
encourage greater deployment of low NOx and zero emission vehicle and equipment technologies 
to the maximum extent feasible as such technologies are commercialized and available everywhere 
else. In the longer-term, there is a need to significantly increase the penetration and deployment of 
low NOx and zero emission vehicles, greater use of cleaner technologies, and substantial emission 
reductions from federal and international sources such as locomotives, ocean-going vessels
(OGVs), and aircraft. While shifting to zero emission is necessary where feasible and available, 
low NOx and ultra-low NOx technology are inevitable for sectors where zero emission 
technologies are not available or mature commercially.

A total of 18 measures are proposed as actions to reduce mobile source emissions (see Table 1-2). 
Three emission growth management measures (EGM-01 to EGM-03) are proposed to identify 
actions to help mitigate and potentially provide emission reductions due to new development and 
redevelopment projects, projects subject to general conformity requirements, and clean 
construction policy. Four facility-based mobile source measures (FBMSMs) (MOB-01 to MOB-
04) seek to identify actions that will result in additional emission reductions at commercial marine 
ports, rail yards and intermodal facilities, warehouse distribution centers, and commercial airports. 
FBMSMs for marine ports and intermodal rail yards are currently undergoing an Indirect Source 
Rule development process. Six on-road and off-road mobile measures focus on on-road 
light/medium/heavy-duty vehicles, international shipping vessels, passenger locomotives and 
small off-road engines. Additionally, incentive-based measures such as MOB-11 will use
established protocols such as Carl Moyer Program guideline and report to the Governing Board 
periodically. MOB-12, Pacific Rim Initiative for Maritime Emission Reductions seeks NOx 
emission reductions from partnership with local, State, federal and international entities. Three 
other measures (MOB-13 to MOB-15) focus on fugitive VOC emissions from tanker vessels, fleet 
vehicles mitigation options, and the development of a work plan to support and accelerate the 
deployment of zero emission infrastructure needed for the widespread adoption of zero emission 
vehicles and equipment that is described in more detail in Appendix IV-A7 of the Draft 2022 
AQMP. A summary of the mobile source control measures to be implemented as part of the 2022 
AQMP is provided in Table 1-2.

7 Draft 2022 AQMP Appendix IV-
http://www.aqmd.gov/2022aqmp.
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Table 1-2
South Coast AQMD Proposed Mobile Source 8-Hour Ozone Control Measures

Control 
Measure 
Number

Title
Proposed
Adoption 

Date

Proposed
Implementation 

Timeframe

Emission 
Reductions 

(tpd) 
(2032/2037)

EGM-01
Emission Reductions from New 
Development and Redevelopment 
[All Pollutants]

2025 2026-2037 TBD / TBD

EGM-02
Emission Reductions from Projects 
Subject to General Conformity 
Requirements [All Pollutants]

2026 2026-2037 TBD / TBD

EGM-03
Emission Reductions from Clean 
Construction Policy [All Pollutants]

2025 2025-2037 TBD / TBD

MOB-01
Emission Reductions at Commercial 
Marine Ports [NOx]

2023 2023-2037

MOB-02A
Emission Reductions at New Rail Yards 
and Intermodal Facilities [NOx, PM]

2022-2024 2023-2037 TBD / TBD

MOB-02B
Emission Reductions at Existing Rail 
Yards and Intermodal Facilities [NOx, 
PM]

2022-2024 2023-2037 TBD / TBD

MOB-03
Emission Reductions at Warehouse 
Distribution Centers [NOx]

Adopted 
2021

(Reassess 
every 3 
years)

2022-2037 TBD / TBD

MOB-04
Emission Reductions at Commercial 
Airports [All Pollutants]

Approved 
2019

(Reassess 
in 2027)

2020-2037 TBD / TBD

MOB-05
Accelerated Retirement of Older Light-
Duty and Medium-Duty Vehicles [VOC, 
NOx, CO]

N/A Ongoing
0.21 / 0.14 

[NOx]

MOB-06 Accelerated Retirement of Older On-
Road Heavy-Duty Vehicles [NOx, PM]

N/A Ongoing TBD / TBD

MOB-07
On-Road Mobile Source Emission 
Reduction Credit Generating Program 
[NOx, PM]

TBD TBD TBD / TBD

MOB-08
Small Off-Road Engine Equipment 
Exchange Program [VOC, NOx, PM]

N/A Ongoing TBD / TBD

MOB-09
Further Emission Reductions from 
Passenger Locomotives [NOx, PM]

N/A Ongoing TBD / TBD

MOB-10
Off-Road Mobile Source Emission 
Reduction Credit Generation Program 
[NOx, PM]

TBD TBD TBD / TBD

MOB-11
Emission Reductions from Incentive 
Programs [NOx, PM]

N/A Ongoing
10.72 / 9.88

[NOx]

MOB-12
Pacific Rim Initiative for Maritime 
Emission Reductions

N/A Ongoing TBD / TBD

MOB-13
Fugitive VOC Emissions from Tanker 
Vessels [VOC]

2024 2024-2037 TBD / TBD
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Table 1-2 (concluded)
South Coast AQMD Proposed Mobile Source 8-Hour Ozone Control Measures

Control 
Measure 
Number

Title
Proposed
Adoption 

Date

Proposed
Implementation 

Timeframe

Emission 
Reductions 

(tpd) 
(2032/2037)

MOB-14
Rule 2202 On-Road Motor Vehicle 
Mitigation Options [VOC, NOx, CO]

2023 2023-2037 TBD / TBD

MOB-15
Zero-Emission Infrastructure for Mobile 
Sources [All Pollutants]

N/A Ongoing TBD / TBD

Key:  tpd = tons per day; TBD = to be determined

The following text provides a brief description of the proposed mobile source control measures 
presented in Table 1-2. Details of the measures are in Appendix IV-A8 of the Draft 2022 AQMP.

EGM-01: Emission Reductions from New Development and Redevelopment: The goal of this 
measure is to identify emission reduction opportunities and to mitigate and, where appropriate, 
reduce emissions from new development or redevelopment projects such as residential, 
commercial, and industrial projects that are otherwise not included in other FBMSMs identified in 
the 2022 AQMP. Based on Governing Board direction, South Coast AQMD staff has held three 
Working Group meetings for the development of EGM-01 and released a Request for Proposal in
2019 to profile the universe of off-road construction equipment available in the South Coast Air 
Basin and identify the incremental cost to upgrade existing off-road construction equipment to 
Tier 4 standards; no proposals were received on the Request for Proposal. South Coast AQMD 
staff will re-convene the Working Group to continue the information gathering process and work 
towards the development of a method of control for EGM-01. The amount emission reductions 
that can be achieved and their SIP creditability will be determined dependent on the final method 
of control to be implemented.

EGM-02: Emission Reductions from Projects Subject to General Conformity Requirements:
General conformity is a process intended to prevent the air quality impacts of a proposed federal 
project from causing or contributing to new violations of the air quality standards, exacerbating 
existing violations, or interfering with the purpose of the applicable implementation plan. The 
2016 AQMP established a SIP set-aside account, with an initial balance of 2.0 tons per day of NOx 
and 0.5 ton per day of VOC each year from 2017 to 2030, and 0.5 ton per day of NOx and 0.2 ton
per day of VOC in 2031, to accommodate projects with a positive conformity determination (i.e., 
emissions that exceed the de minimis threshold). This measure seeks to undertake a rulemaking 
process in order to accommodate general conformity determination using mechanisms other than 
the current set-aside account. Mitigation or offset mechanisms including those adopted by other 
air districts in California will be explored during the rulemaking process. Such mechanisms may 
include the imposition of fees to fund air quality improvement programs or a requirement to 
purchase surplus emission reduction credits.

EGM-03: Emission Reductions from Clean Construction Policy: The purpose of this control 
measure is to identify potential approaches to mitigate and control emissions from construction 
activities in the South Coast Air Basin. This control measure will seek to develop a Clean 
Construction Policy (CCP) which can be utilized for reference and voluntary implementation by 

8 Draft 2022 AQMP Appendix IV-
http://www.aqmd.gov/2022aqmp.
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local municipalities and public agencies. The South Coast AQMD will work in collaboration with 
local municipalities and agencies, construction industry, and other affected stakeholders to develop 
such a policy and will consider existing control measures and best management practices that are 
currently being implemented by entities throughout California.

MOB-01: Emission Reductions at Commercial Marine Ports: This measure seeks to reduce 
NOx, VOC, and PM emissions related to on-road heavy-duty vehicles, ocean going vessels, cargo 
handling equipment, locomotives, and harbor craft that go to and from the Ports of Los Angeles 
and Long Beach (Ports). As a follow up to implementation of MOB-01 from the 2016 AQMP, the
South Coast AQMD is working on an indirect source rule (Proposed Rule 2304) to address
emissions from marine ports. Through a public rulemaking process, rule concepts will be proposed 
to address emissions from these sources. Rule development will continue to focus on deploying 
the cleanest technologies possible and supporting zero emissions fueling charging infrastructure 
as quickly as feasible. Incentive funding that supports the transition to cleaner technologies will 
also continue to be pursued to assist in implementing this measure.

MOB-02A: Emission Reductions at New Rail Yards and Intermodal Facilities: This measure 
seeks to reduce NOx and PM emissions related to on-road heavy-duty vehicles, off-road 
equipment, and locomotives at new rail yards and intermodal facilities. Through the public 
process, the South Coast AQMD will assess and identify potential actions that limit additional 
emissions created by the new operations. To implement this measure, staff will continue rule 
development for Proposed Rule 2306 for new railyards. Rule development will continue to focus 
on implementation of cleanest locomotives, switchers, on-road heavy-duty trucks, cargo-handling 
equipment, transportation refrigeration units available and requiring necessary infrastructure to 
support zero and low NOx emission technologies.

MOB-02B: Emission Reductions at Existing Rail Yards and Intermodal Facilities: The goal 
of this measure is to reduce NOx and PM emissions related to on-road heavy-duty vehicles, off-
road equipment, and locomotives located at existing rail yards and intermodal facilities. Through 
a public rulemaking process, rule concepts will be proposed to address emissions from these 
sources. Rule development will focus on transitioning locomotives, switchers, on-road heavy-duty
trucks, cargo-handling equipment, transportation refrigeration units to zero and low NOx emission 
technologies. The rule development will include necessary infrastructure measures to support the 
transition.

MOB-03: Emission Reductions at Warehouse Distribution Centers: The goal of this measure 
to reduce NOx and PM emissions related to mobile sources and other equipment associated with 
warehouses. The strategy utilizes a menu-based point system in Rule 2305 Warehouse Indirect 
Source Rule - Warehouse Actions and Investments to Reduce Emissions (WAIRE) Program, 
adopted in May 2021 to implement MOB-03 from the 2016 AQMP (Rule 2305) where warehouses 
subject to the rule must annually earn points based on the amount of truck traffic at their facility. 
The menu includes actions that warehouse operators can take to reduce emissions, or to facilitate 
emission reductions from their operations. Required actions result in emission reductions when 
compared to conventional diesel technology, assist in implementation of other related measures, 
promote the demand for zero emission and low NOx technology, foster early action of compliance, 
and infrastructure installation to support new or emerging zero emission technologies. 
Implementation of this measure will include ensuring that applicable warehouses comply with 
Rule 2305, quantifying the air quality benefits of Rule 2305 as they occur and seeking to 
incorporate those benefits as SIP-creditable emission reductions, and evaluating the state of 
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technology every three years to identify if Rule 2305 should potentially be amended to increase 
the air quality benefits.

MOB-04: Emission Reductions at Commercial Airports: The Facility-Based Mobile Source 
Measure for Commercial Airports, which controls non-aircraft mobile sources at commercial 
airports, was adopted by the South Coast AQMD on December 6, 2019. The measure consists of 
MOUs between the South Coast AQMD and five commercial airports in the Basin to develop and 
implement air quality improvement plans. The MOUs were executed with Los Angeles 
International Airport, John Wayne Orange County Airport, Hollywood Burbank Airport, Ontario 
International Airport, and Long Beach Airport. Each MOU contains performance targets for 
cleaner ground support equipment, airport shuttle buses, and heavy-duty trucks. Based on the 
measures in the MOUs, the South Coast AQMD committed to achieve 0.52 and 0.37 ton per day 
NOx reductions in 2023 and 2031, respectively. This measure seeks to estimate emission 
reductions through 2037, beyond the term of the MOUs, based on continued implementation of 

Quality Improvement Plans/Measures. Opportunities for additional feasible 
emission reductions will be explored through the Airport MOU Working Group.

MOB-05: Accelerated Retirement of Older Light-Duty and Medium-Duty Vehicles: The 
purpose of this control measure is to achieve emission reductions by accelerating retirement of 
older gasoline- and diesel-powered vehicles with up to 8,500 lbs. gross vehicle weight rating 
(GVWR). These vehicles include passenger cars, sports utility vehicles, vans, and light-duty pick-
up trucks. The South Coast AQMD has been implementing the Replace Your Ride Program (RYR)
since 2015 which provides a rebate to low- and moderate-income applicants for replacing their 
existing cars with newer, cleaner conventionally powered vehicles, plug-in hybrid electric vehicles 
or dedicated zero emission vehicles. This measure seeks to retire up to 2,000 light- and medium-
duty vehicles annually through continued implementation of the Replace Your Ride Program with 
incentives up to $9,500 provided which includes $5,000 for residents in a Disadvantaged 
Community (DAC) zip code. For plug-in hybrid and battery electric vehicles, an additional 
incentive of up to $2,000 is also provided for the installation of electric vehicle charging 
equipment. As an alternative, the RYR program also offers a voucher of up to $7,500 for other 
clean modes of transportation, such as car-sharing, public transportation or e-bikes, in exchange 
for the retirement of an old vehicle.

MOB-06: Accelerated Retirement of Older On-Road Heavy-Duty Vehicles: This proposed 
control measure seeks additional emission reductions from existing heavy-duty vehicles with 
GVWR greater than 8,500 lbs through an accelerated vehicle replacement program with zero
emission or low NOx vehicles. A new pilot program, the Trade Up Program for On-Road Heavy-
Duty Vehicles, is proposed to achieve enforceable emission reductions by replacing old, high-
polluting vehicles with a new, low-NOx CNG powered vehicles through a three-way exchange 
approach. Under this pilot program, qualified participants can trade in their MY 2014 or newer 
heavy-duty diesel truck to a South Coast AQMD-approved dealership and receive an incentive 
toward the purchase of a new low NOx emission (0.02 gram NOx) natural gas-powered truck. The 
dealer then sells the trade-in diesel truck to an owner or fleet with a MY 2009 or older truck that 
will be scrapped by an approved dismantler to ensure permanent and enforceable reductions. The 
objective of this pilot program is to accelerate the turnover of 2009 and older heavy-duty diesel 
trucks while also increasing the deployment of low NOx natural gas-powered heavy-duty trucks 
and maximizing emission reductions. If proven successful, this program can be further expanded 
to include other alternative-fuel vehicles including battery electric and fuel cell trucks.
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MOB-07: On-Road Mobile Source Emission Reduction Credit Generating Program: This
proposed measure seeks to accelerate the early deployment of low NOx and zero emission on-road 
heavy-duty trucks through the generation of mobile source emission reduction credits (MSERCs) 
which can be used as an alternative means of compliance with certain South Coast AQMD 
regulations. These MSERCs will be used only by entities affected by the 2022 AQMP control 
measures MOB-01 through MOB-04, EGM-01, and EGM-03. The need for MOB-07 will be 
evaluated as these other control measures are implemented. South Coast AQMD staff will develop 
amendments to Rule 1612 Credits for Clean On-Road Vehicles (Rule 1612) and Rule 1612.1
Mobile Source Credit Generation Pilot Program (Rule 1612.1) to reflect the latest advanced low 
NOx and zero emission technologies and quantification methodologies. MSERCs generated will 
be discounted to provide additional benefits to the environment and to help meet air quality 
standards.

MOB-08: Small Off-Road Engine Equipment Exchange Program: This measure seeks to 
reduce NOx emissions by promoting and expanding the accelerated turn-over of in-use small off-
road engines and other engines, through expanded voluntary exchange programs. Examples of 
these types of engines include those used in larger diesel-powered lawn and garden equipment.
Since 2003, the South Coast AQMD has sponsored lawn mower buyback programs for residential 
users of old lawn mowers. This program has resulted in over 57,000 high polluting gasoline-
powered lawn mowers taken out of service from 2003 to the present. The South Coast AQMD also 
launched the Commercial Electric Lawn and Garden Equipment Incentive and Exchange Program 
(Commercial L&G Equipment Program) in 2018 to accelerate the replacement of old gasoline- or
diesel-powered commercial lawn and garden equipment with zero emission, battery electric 
technology. This program provides a point-of-sale discount of up to 75 percent off the purchase 
price of a variety of new electric equipment. More recently, the South Coast AQMD has also 
started a new battery rebate program for commercial lawn and garden equipment that funds up to 
75 percent of the rechargeable battery cost with a maximum limit of three batteries per equipment. 
Moving forward, the South Coast AQMD will increase the number of outreach and exchange 
events as well as continue to seek additional funding opportunities and resources to expand the 
scope and types of equipment and engines that can be funded by these programs.

MOB-09: Further Emission Reductions from Passenger Locomotives:  This measure seeks to 
promote voluntary replacement or upgrade of existing passenger locomotives with Tier 4 or 
cleaner locomotives including zero emission locomotives. The South Coast AQMD continues to 
work collaboratively with technology providers and other stakeholders to explore the feasibility of 
zero and low NOx emission locomotive technologies such as battery electric or fuel cell engine-
driven systems. For example, since 2018, the South Coast AQMD has been actively participating 
in the development and demonstration of zero emission battery-operated switcher locomotives in 
CARB-funded projects in the San Pedro Bay Ports. Through this measure, the South Coast AQMD 
will continue to promote accelerated replacement or upgrade of existing passenger trains with Tier 
4 locomotives and support the development and adoption of zero emission or low NOx 
technologies.

MOB-10: Off-Road Mobile Source Emission Reduction Credit Generation Program: This
measure seeks to develop mechanisms to incentivize the early deployment of Tier 4, low NOx,
and zero off-road equipment, where applicable, through the generation of mobile source emission 
reduction credits (MSERCs). These MSERCs will be used only by entities affected by the 2022 
AQMP control measures MOB-01 through MOB-04, EGM-01, and EGM-03; and cannot be used 
to offset emissions from stationary sources. These MSERCs will be discounted to provide 
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additional emission reductions to help meet air quality standards. South Coast AQMD staff will 
develop amendments to Rule 1620 Credits for Clean Off-Road Mobile Equipment (Rule 1620) 
to reflect the latest advanced low NOx and zero emission technologies and revise the quantification 
methodologies in Rule 1620.

MOB-11: Emission Reductions from Incentive Programs: This control measure seeks to 
quantify and take credit for the emission reductions achieved through the implementation of South 
Coast AQMD-administered incentive programs for SIP purposes. The South Coast AQMD has 
been implementing a variety of incentive programs including, but not limited to, Carl Moyer 
Memorial Air Quality Standards Attainment Program, Proposition 1B, Lower Emission School 
Bus, Community Air Protection Program, and Volkswagen Environmental Mitigation Trust. 
Examples of projects funded by these programs include heavy-duty vehicle/equipment 
replacements, installation of retrofit units, and engine repowers. The emission reductions from 
these incentive programs are calculated in two parts. First, the actual emission reductions 
associated with existing projects that will have remaining useful life in 2031, 2032 and 2037 are 
quantified. Second, potential reductions that are projected from the implementation of future 
projects are quantified. These reductions are estimated based on the projected level of funding for 
these incentive programs and average emission reductions from existing projects, discounted by 
control factors for future years. These incentive programs result in substantial emission reductions 
that are typically not eligible for credit in plans to attain ozone standards because they are not 
required by regulation. However, actual emission reductions that are realized and quantified may 
qualify for credit.

MOB-12: Pacific Rim Initiative for Maritime Emission Reductions: This measure seeks to 
reduce emissions from OGV through an incentive-based program to encourage the deployment of 
cleaner OGV to the Ports. This approach includes collaborating with international port authorities 
and shipping lines to establish common goals to reduce criteria pollutants from OGV. Incentives 
could be monetary (e.g., a per-visit payment for cleaner ships) or non-monetary (e.g., preferred 
berthing for cleaner ships). The cleanest commercially available OGV currently meet Tier III 
emission standards, however this class of vessels is not expected to be widely deployed for many 
years, in part due to the high cost of constructing new vessels and the difficulty in retrofitting 
existing vessels to Tier III standards. This measure would quicken the return on investment for 
these cleaner vessels by ensuring that shipping lines receive a benefit for every clean ship visit to 
a port with an incentive program. Clean ships could include Tier III vessels, retrofitted vessels that 
surpass Tier II standards, and eventually zero emissions shipping when it becomes available.

MOB-13: Fugitive VOC Emissions from Tanker Vessels: The goal of this measure is to 
quantify fugitive VOC emissions from petroleum tanker vessels during venting events and from 
other leaks and to better control these VOC emissions through enhanced monitoring and reporting,
and inspections as well as changes to vessel operating procedures. Ocean-going petroleum tankers 
and barges transport approximately 400 million barrels per year of crude oil, refined petroleum 
products and unfinished petroleum products through the Ports. While these tanker vessels are in 
transit and at anchorage, temperature variations from day to night and other operational factors can 

orage tanks. Vessels that transport volatile 
products such as crude oil and gasoline are most susceptible to pressure increases and these vessels 
must vent to the atmosphere to control cargo tank pressure that may result in the release of several 
tons of VOCs in a 15-to-30-minute period. The South Coast AQMD will collaborate with industry 
representatives, P/V valve manufacturers, environmental/community organizations and other 
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stakeholders to develop control strategies and best management practices to control these VOC 
emissions.

MOB-14: Rule 2202 On-Road Motor Vehicle Mitigation Options: This control measure 
proposes to reduce emissions by evaluating potential amendments to Rule 2202. Rule 2202 has 
been developed to reduce emissions associated with work commute trips. Specifically, larger 
employers in the region with more than 250 employees are required to mitigate employee commute 
trips into the worksite. Rule 2202 provides employers with a menu of options to select from to 
implement a combination of emission reduction strategies in order to meet the emission reduction 
target (ERT) for their worksite. During the Coronavirus Disease 2019 (COVID-19) pandemic in 
2020 and 2021, many Rule 2202 regulated employers (where applicable) incorporated widespread 
telecommuting practices which can further reduce emissions by reducing commute trips into the 
worksite. While Rule 2202 currently provide credit for telecommuting, future rule amendments 
may include a larger focus on telecommuting strategies and provide additional incentives for 
regulated employers to adopt telecommuting policies. Other future rule amendments may include 
enhancements on current basic support and direct strategies, as well as streamlined compliance 
and reporting options. Options for gaining credit for emission reductions associated with Rule 
2202 for the purposes of plans to meet ozone standards will also be explored.

MOB-15: Zero Emission Infrastructure for Mobile Sources: This control measure proposes to 
develop a work plan to support and accelerate the deployment of zero emission infrastructure 
needed for the widespread adoption of zero emission vehicles and equipment. The work plan will, 
in conjunction with the California Energy Commission, the California Public Utilities 
Commission, and other partner agencies, assess the present and future zero emission infrastructure 
needs of the air basin and use information gathered to support market acceptance of zero emission 
vehicles and equipment. The work plan will further investigate the basin-wide costs of the 
infrastructure needed to support a widespread adoption of zero emission vehicles and equipment, 
including on-road, off-road and stationary applications. The work plan is anticipated to require 
coordination with all stakeholders and identify informational gaps and challenges in the planning 
and development of zero emission infrastructure. This plan will also aim to support the St
goals and requirements for zero emission vehicles and equipment. Information gathered can then 
be used to create or support policies and incentives that will ease this transition. AB 2127 estimated 
that the State will need 157,000 electric vehicle charging stations for medium and heavy-duty 
vehicles by 2030. AB 8 assessed the fueling needs for hydrogen fuel cell vehicles and found that 
1,700 hydrogen stations will be needed to support 1.8 million FCEVs statewide by 2035. The 
proposed measure seeks to address these concerns and identify the unique challenges and 
opportunities for zero emission infrastructure development in the South Coast Air Basin, 
particularly as it relates to zero emission medium and heavy vehicle deployments.

Federal, State and Regional Mobile Source Control Measures
As previously discussed, in order to attain the 8-hour ozone standard, the majority of NOx emission 
reductions must come from mobile sources, including ships, aircraft, and locomotive engines, that 
are primarily regulated under federal and international jurisdiction, with limited authority for 
CARB and the South Coast AQMD. Attainment is not possible without significant reductions from 
these sources. For California to achieve the ambient air quality standards, it is imperative that the 
federal government act to reduce emissions from regulated sources of air pollution which are 
primarily regulated at the federal level. Absent federal action, in 2020, NOx emissions from 
primarily federally-regulated sources exceeded emissions from California-regulated mobile 
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sources statewide and by 2030, NOx emissions from primarily federally-regulated sources will be 
double California-regulated mobile sources. 

CARB has prepared the Draft 2022 State Strategy for the State Implementation Plan (Draft 2022 

from State-regulated sources needed to support attainment of the 70 ppb 8-hour ozone standard.9

With the Draft 2022 State SIP Strategy CARB is exploring and proposing an unprecedented variety 
of new measures to reduce emissions from sources under their authority using all mechanisms 
available. Since mobile sources account for about two-thirds of the NOx emissions statewide, 
significant mobile source emission reductions are needed to meet the 70 ppb ozone standard. While 
the 2022 State SIP Strategy is being developed primarily as a roadmap for attaining the 70 ppb 
ozone standard, the emissions reductions will also support attainment of other ozone and fine 
particulate matter national air quality standards and make progress towards the State air quality 
standards.

The Draft 2022 State SIP Strategy effort builds on the measures and commitments already made 
in the 2016 State SIP Strategy and expands on the scenarios and concepts included in the 2020 
Mobile -pollutant planning effort that identifies the pathways 

. CARB
finalized the 2020 Mobile Source Strategy in October 2021, as a conceptual road map for potential 
future measures. The measure concepts in the 2020 Mobile Source Strategy form the basis for the 
measures in the Draft 2022 State SIP Strategy. CARB estimates that the mobile source control 
measures will achieve almost 50 percent reduction in total NOx emissions needed to attain the 
standard in 2037. Those reductions include variety of on-road mobile, off-road mobile and other 
sources.
Strategy. However, more NOx emission reductions from sources under local, state, and federal 
jurisdiction will be needed to attain the 8-hour ozone standard. The proposed Draft 2022 State SIP 
Strategy measures are summarized below. 

On-Road Vehicles including, advanced clean fleets regulation, zero emission trucks, on-
road motorcycle standards; and clean miles standard.

Off-Road Vehicles and Equipment including Tier 5 off-road new compression-ignition 
engine standards, amendments to the in-use off-road diesel-fueled fleets regulation, 
transportation refrigeration unit regulation, commercial harbor craft amendments, cargo 
handling equipment amendments, off-road zero emission targeted manufacturer rule, clean 
off-road fleet recognition program, and spark-ignition marine engine standards.

Off-Road Primarily-Federally and Internationally Regulated Sources including in-use 
locomotive regulation, future measures for aviation emission reductions, and future 
measures for OGV emission reductions.

Other categories including consumer products regulation, zero emission standards for 
space and water heaters, and enhanced regional emission analysis in State Implementation 
Plans. 

Table 1-3 summarizes the Draft 2022 State SIP Strategy measures and the expected emission 
reductions.

9 Draft 2022 State Strategy for the State Implementation Plan, January 31, 2022. Available at:  
https://ww2.arb.ca.gov/resources/documents/2022-state-strategy-state-implementation-plan-2022-state-sip-strategy.
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Table 1-3
Draft 2022 State SIP Strategy Measures and Estimated Emission Reductions 

CARB Proposed Measures

2037 Estimated 
Emission 

Reductions (tpd)
NOx VOC

On-Road Heavy-Duty
Advanced Clean Fleets Regulation 5.3 0.5
Zero Emissions Trucks Measure NYQ NYQ

On-Road Light-Duty
On-Road Motorcycle New Emissions Standards 0.9 2.1
Clean Miles Standard <0.1 <0.1

Off-Road Equipment
Tier 5 Off-road Vehicles and Equipment 1.8 NYQ
Amendments to the In-Use Off-road Diesel-Fueled Fleets Regulation 1.3 0.1
Transport Refrigeration Unit Regulation 4.6 NYQ
Commercial Harbor Craft Amendments 2.6 0.2
Cargo Handling Equipment Amendments 1.2 0.3
Off-Road Zero Emission Targeted Manufacturer Rule 1.1 NYQ
Clean off-Road Fleet Recognition Program NYQ NYQ
Spark-Ignition Marine Engine Standards 0.3 1.2

Other Categories
Consumer Products Standards NYQ 8.0
Zero-Emission Standard for Space and Water Heaters 5.8 0.8
Enhanced Regional Emission Analysis in SIP NYQ NYQ

Primarily-Federally and Internationally Regulated Sources CARB Measures
In-Use Locomotive Regulation 12.7 0.3
Future Measures for Aviation Emission Reductions NYQ NYQ
Future Measures for OGV Emission Reductions NYQ NYQ

Primarily-Federally and Internationally Regulated Sources Federal Action Needed
On-Road Heavy-Duty Vehicle Low-NOx Engine Standards 10.2 NYQ
On-Road Heavy-Duty Vehicle Zero-Emission Requirements NYQ NYQ
Off-Road Equipment Tier 5 Standard for Preempted Engines 2.0 NYQ
Off-Road Equipment Zero Emission Standards Where Feasible 1.2 NYQ
More Stringent Aviation Engine Standards NYQ NYQ
Cleaner Fuel and Visit Requirements for Aviation NYQ NYQ
Zero-Emission On-Ground Operation Requirements at Airports NYQ NYQ
More Stringent National Locomotive Emission Standards NYQ NYQ
Zero-Emission Standards for Switch Locomotives NYQ NYQ
Address Locomotives Remanufacturing Loophole NYQ NYQ
More Stringent NOx and PM Standards for OGVs 0.8 NYQ
Cleaner Fuel and Vessel Requirements for OGVs 21.1 NYQ

AGGREGATE EMISSION REDUCTIONS: 72.9 13.5
Key:  tpd = tons per day; NYQ = not yet quantified
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(RTP/SCS) and 
Transportation Control Measures (TCMs)
SCAG, the Metropolitan Planning Organization (MPO) for the Southern California region, is 
mandated to comply with federal and state transportation and air quality regulations. In
consultation with federal, state and local transportation and air quality planning agencies and other 
stakeholders, SCAG developed the Final 2020 2045 2020 RTP/SCS, also known as Connect 
SoCal, and the 2021 Federal Transportation Improvement Program (FTIP), with TCMs to address 
the 2015 8-hour ozone standards in the Basin and these are included in three Sections of Appendix 
IV-C of the Draft 2022 AQMP10 as follows:

Section I. Introduction 
As required by federal and state laws, SCAG is responsible for ensuring that the regional 
transportation plan, program, and projects are supportive of the goals and objectives of applicable 
AQMPs and State Implementation Plans (AQMPs/SIPs). SCAG is also required to develop 
demographic projections and regional transportation strategy and control measures for the South 
Coast AQMP/SIP.

SCAG is obligated to develop an RTP/SCS every four years. The RTP/SCS is a long-range 
regional transportation plan that provides for the development and integrated management and 
operation of transportation systems and facilities that will function as an intermodal transportation 
network for the SCAG region (which includes all of the South Coast AQMD jurisdiction and the 
non-South Coast AQMD-jurisdiction portions of Los Angeles and San Bernardino counties, and 
all of Ventura and Imperial counties). The RTP/SCS also outlines certain land use growth 
strategies that provide for more integrated land use and transportation planning, and enhances
transportation investments. The RTP/SCS is required by federal laws to demonstrate transportation 
conformity and also to achieve regional GHG reduction targets set by the CARB pursuant to SB 
375. Pursuant to the California Health and Safety Code, the RTP/SCS constitutes the Regional 
Transportation Plan/Sustainable Communities and Transportation Control Measures of the South 

In addition, SCAG biennially develops the FTIP which contains a list of multimodal capital 
improvement projects to be implemented over a six-year period. The FTIP implements the 
programs and projects in the RTP/SCS.

Section II. Regional Transportation Plan/Sustainable Communities Strategy and Transportation 
Control Measures (TCMs)
Connect SoCal was developed to provide a blueprint to integrate land use and transportation 
strategies to help achieve a coordinated and balanced regional transportation system. Connect 
SoCal on May 7, 2020 for 
transportation conformity purposes only and on September 3, 2020 for all purposes.

Connect SoCal includes a Core Vision that centers on maintaining and better managing the 
transportation network for moving people and goods, while expanding mobility choices by 
locating housing, jobs and transit closer together and increasing investment in transit and complete 
streets; five Key Connections that augment the Core Vision to address trends and emerging 
challenges while closing the gap between what can be accomplished through intensification of 
core planning strategies alone and what must be done to meet increasingly aggressive greenhouse 

10 Draft 2022 AQMP Appendix IV-C
http://www.aqmd.gov/2022aqmp.
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gas reduction goals; as well as action-oriented transportation strategies and Sustainable 
Communities Strategy.

Core Vision

Sustainable Development

System Preservation and Resilience

Demand and System Management

Transit Backbone

Complete Streets

Goods Movement

Key Connections

Smart Cities and Job Centers

Housing Supportive Infrastructure

Go Zones

Accelerated Electrification

Shared Mobility and Mobility as a Service

Transportation Strategies

Preserve and Optimize Our Current System

o Congestion Management
o Congestion Pricing
o Transportation Demand Management (TDM)
o Transportation System Management (TSM)

Completing Our Transportation System

o Transit

o Passenger Rail

o Active Transportation

o Transportation Safety

o Highway and Arterial Network

o Regional Express Lane Network

o Goods Movement

o Aviation

o Technological Innovations and Emerging Technology

Sustainable Communities Strategy

Focus Growth Near Destinations & Mobility Options

Promote Diverse Housing Choices

Leverage Technology Innovations

Support Implementation of Sustainability Policies

Promote a Green Region

Appendix A

A-46



Initial Study Chapter 1 Project Description

2022 AQMP 1-33 May 2022

Transportation Control Measures (TCMs)
Connect SoCal includes, as a subset of transportation strategies, SIP-committed transportation 
programs and projects that reduce vehicle use or change traffic flow or congestion conditions for 
the purposes of reducing emissions from transportation sources and improving air quality, better 
known as Basin, TCMs include the following 
three main categories of transportation improvement projects and programs that have funding 
programmed for right-of-way and/or construction in the first two years of the 2021 FTIP:

1. Transit and non-motorized modes;

2. High Occupancy Vehicle (HOV) Lanes and their pricing alternatives; and

3. Information-based strategies (e.g., traffic signal synchronization).

Attachment A of Appendix IV-C of the Draft 2022 AQMP contains a list of transportation control 

the 2022 AQMP. Per the Federal CAA, these committed TCMs are required to receive funding 
priority and be implemented in a timely manner. In the event that a committed TCM cannot be 
delivered or will be significantly delayed, there must be a substitution for the TCM. It is important 

automatically added to the applicable SIP from the previous FTIP.

Plan Emissions Reduction Benefits
Connect SoCal is estimated to yield a reduction in NOx emissions by about 1.5 tons per day (tpd) 
in 2025, 4.1 tpd in 2035, and 6.8 tpd in 2045 compared with their respective baselines without 
Connect SoCal. However, if accounting for mandated future improvement in vehicle fleet mix and 
emission factors, the estimated NOx emission reduction from Connect SoCal is reduced by 60 to 
73 percent, because the vehicles as a whole are becoming much cleaner and reduction of every 
vehicle mile traveled from Connect SoCal yields less reduction in NOx emissions.

Plan Investment
The total expenditure for the various strategies in Connect SoCal is forecasted to be $638.9 billion
for the entire six-county SCAG region. Connect SoCal has identified the same amount of total 
revenues from both existing and several new funding sources that are reasonably expected to be 
available.

Cost-Benefit Analysis
To demonstrate how effective Connect SoCal would be toward achieving regional goals, SCAG 
conducted a Connect SoCal vs. Connect SoCal Baseline cost-benefit analysis utilizing the Cal-B/C 
Model to calculate regional network benefits by essentially comparing how the region would 
perform with and without implementation of the Connect SoCal. Compared with the alternative 
without the Plan, Connect SoCal would result in significant benefits to the SCAG region, not only 
with respect to mobility and accessibility, but also in the areas of air quality, economic growth and 
job creation, sustainability and environmental justice.

Section III. TCM Reasonably Available Control Measure Analysis
As required by the Federal CAA, a Reasonably Available Control Measure (RACM) analysis must 
be included as part of the overall control strategy in the ozone SIP to ensure that all potential 
control measures are evaluated for implementation and that justification is provided for those 
measures that are not implemented. Appendix IV-C of the Draft 2022 AQMP contains the TCM 
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RACM component for the South Coast ozone control strategy. In accordance with the U.S. EPA
procedures, this analysis considers TCMs in Connect SoCal, measures identified by the Federal 
CAA, and relevant measures adopted in other ozone nonattainment areas of the country. Based on 
this comprehensive review, it is determined that the TCMs being implemented in the Basin are 
inclusive of all TCM RACM.

South Coast AQMD Proposed Contingency Measures
Pursuant to Federal CAA Section 172(c)(9), contingency measures are emission reduction 
measures that are to be automatically triggered and implemented if an area fails to attain the 
national ambient air quality standard by the applicable attainment date, or fails to make reasonable 
further progress (RFP) toward attainment. For the 2022 AQMP, attainment contingency measures 
rely on Federal CAA Section 182(e)(5) and will be developed three years prior to attainment. RFP 
contingency measures will be addressed separately in a parallel process. Chapter 4 of the Draft 
2022 AQMP discusses in detail how the contingency measure requirements are addressed for the 
8-hour ozone NAAQS.
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INTRODUCTION
The environmental checklist provides a standard evaluation tool to identify a project's potential 
adverse environmental impacts. This checklist identifies and evaluates potential adverse 
environmental impacts that may be created by the proposed project. 

GENERAL INFORMATION

Project Title: 2022 Air Quality Management Plan

Lead Agency Name: South Coast AQMD

Lead Agency Address: 21865 Copley Drive

Diamond Bar, CA 91765

CEQA Contact Person: Kevin Ni, (909) 396-2462, kni@aqmd.gov

Plan Contact Person: Sang Mi Lee, (909) 396-3169, AQMPteam@aqmd.gov

Project Sponsor's Name: South Coast AQMD

Project Sponsor's Address: 21865 Copley Drive

Diamond Bar, CA 91765

General Plan Designation: Not applicable

Zoning: Not applicable

Description of Project: In accordance with the United States Environmental 
Protection Agency strengthening the NAAQS for ground-
level 8-hour ozone in 2015, by lowering the primary and 
secondary 8-hour ozone standard to 70 ppb, the 2022 
AQMP identifies control measures and strategies which 
have been developed to bring the region into attainment 
with this standard by 2037 for the Basin and the Coachella 
Valley. The 2022 AQMP control measures and strategies 
were developed to achieve this NAAQS by focusing on 
reducing emissions of NOx, which are precursors to form 
ozone, and other air pollutants. The 2022 AQMP is 
comprised of the following control measures which address 
stationary point and area and mobile sources: 1) the South 

Measures; 2) control measures identified in the 2022 State 
Strategy for the SIP by CARB; and 3) approved RTP/SCS 
and TCMs provided by SCAG. The 2022 AQMP also 
includes emission inventories, the most current air quality 
setting, updated growth projections, new up-to-date 
modeling techniques, demonstrations of compliance with 
state and federal Clean Air Act requirements, and an 
adoption and implementation schedule for the proposed 
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control strategies. The 2022 AQMP is designed to protect 
and improve public health for those living, working and 

jurisdiction. However, the NOP/IS identified potentially 
significant adverse impacts to the following environmental 
topic areas: air quality and greenhouse gas emissions, 
energy, hazards and hazardous materials, hydrology and 
water quality, noise, and solid and hazardous waste, which 
will be analyzed in the Draft Program EIR. Some facilities 
affected by the 2022 AQMP may be identified on lists 
compiled by the California Department of Toxic Substances 
Control per Government Code Section 65962.5. However, 
the implementation of the 2022 AQMP will not alter the 
status of the facilities on the lists.

Surrounding Land Uses and 
Setting:

All land uses including industrial, commercial, and 
residential.

Other Public Agencies 
Whose Approval is 
Required:

CARB and U.S. EPA
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ENVIRONMENTAL FACTORS POTENTIALLY AFFECTED 
The following environmental impact areas have been assessed to determine their potential to be 
affected by the proposed project. As indicated by the checklist on the following pages, 
environmental topics marked with a " tially 

following the checklist for each area. 

Aesthetics Geology and Soils
Population and 
Housing

Agriculture and 
Forestry Resources

Hazards and 
Hazardous Materials

Public Services

Air Quality and 
Greenhouse Gas 
Emissions

Hydrology and Water 
Quality

Recreation

Biological Resources
Land Use and 
Planning

Solid and Hazardous 
Waste

Cultural and Tribal 
Cultural Resources

Mineral Resources Transportation 

Energy Noise Wildfire

Mandatory Findings of 
Significance
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DETERMINATION 
On the basis of this initial evaluation:

I find the proposed project, in accordance with those findings made pursuant to 
CEQA Guidelines Section 15252, COULD NOT have a significant effect on the 
environment, and that an ENVIRONMENTAL ASSESSMENT with no 
significant impacts has been prepared.

I find that although the proposed project could have a significant effect on the
environment, there will NOT be significant effects in this case because revisions 
in the project have been made by or agreed to by the project proponent. An 
ENVIRONMENTAL ASSESSMENT with no significant impacts will be 
prepared.

I find that the proposed project MAY have a significant effect(s) on the 
environment, and an ENVIRONMENTAL ASSESSMENT will be prepared.

I find that the proposed project MAY have a "potentially significant impact" on 
the environment, but at least one effect:  1) has been adequately analyzed in an 
earlier document pursuant to applicable legal standards; and, 2) has been 
addressed by mitigation measures based on the earlier analysis as described on 
attached sheets. An ENVIRONMENTAL ASSESSMENT is required, but it must 
analyze only the effects that remain to be addressed. 

I find that although the proposed project could have a significant effect on the 
environment, because all potentially significant effects:  1) have been analyzed 
adequately in an earlier ENVIRONMENTAL ASSESSMENT pursuant to 
applicable standards; and, 2) have been avoided or mitigated pursuant to that 
earlier ENVIRONMENTAL ASSESSMENT, including revisions or mitigation 
measures that are imposed upon the proposed project, nothing further is required.

Date: May 12, 2022 Signature:
Barbara Radlein
Program Supervisor, CEQA
Planning, Rule Development, and 
Implementation
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ENVIRONMENTAL CHECKLIST AND DISCUSSION
The 2022 AQMP could result in the implementation of a number of control measures. Those 
control measures are summarized in Chapter 1 and the potential environmental impacts associated 
with those control measures are summarized in Appendix A. 

Potentially 
Significant 

Impact

Less Than 
Significant 

With 
Mitigation

Less Than 
Significant 

Impact

No
Impact

I. AESTHETICS. Except as provided in 
Public Resources Code Section 21099, 
would the project:

a) Have a substantial adverse effect on a 
scenic vista?

b) Substantially damage scenic resources, 
including, but not limited to, trees, rock 
outcroppings, and historic buildings 
within a state scenic highway?

c) In non-urbanized areas, substantially 
degrade the existing visual character or 
quality of public views of the site and 
its surroundings?  (Public views are 
those that are experienced from 
publicly accessible vantage point(s).)  
If the project is in an urbanized area, 
would the project conflict with 
applicable zoning or other regulations 
governing scenic quality?

d) Create a new source of substantial light 
or glare which would adversely affect 
day or nighttime views in the area?

Significance Criteria
The proposed project impacts on aesthetics will be considered significant if:
- The project will block public views from a scenic highway or corridor.
- The project will adversely affect the visual continuity of public views of the surrounding area.
- The impacts on light and glare will be considered significant if the project adds lighting which 

would add glare to residential areas or sensitive receptors.

Discussion
The 2022 AQMP is designed to reduce emissions from existing emission sources and promote the 
use of the cleanest available new emission sources. The proposed control measures focus on 
maximizing the implementation of existing zero emission and low NOx technologies, recognizing 
that new zero emissions and ultra-low NOx technologies may still need to be invented or made 
commercially available to achieve the necessary reductions required to attain the 70 ppb ozone 
standard. The 2022 AQMP would accelerate the replacement of high-emitting mobile sources with 
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low NOx and zero-emission mobile sources; encourage the use of lower-emitting alternative fuels; 
affect stationary sources at existing commercial/industrial facilities and residential developments; 
develop incentives to remove/replace higher emitting equipment; establish greater control of 
industrial stationary sources; control indirect sources of emissions; improve energy efficiency; 
improve detection and procedures; and establish educational and outreach programs.

Appendix A lists all the 2022 AQMP control measures and identifies those control measures that 
have the potential to generate significant adverse impacts. The discussion in this section identifies 
the net effect on aesthetic resources from implementing the proposed project.

I. a), b) & c) Less Than Significant Impact. For the purpose of determining significance under 
CEQA, a scenic vista is generally considered a viewpoint that provides expansive views of a highly 
valued landscape for the benefit of the general public. Some scenic vistas are officially designated 
by public agencies, or informally designated by tourist guides. Vistas provide visual access or 
panoramic views to a large geographic area and are generally located at a point where surrounding 
views are greater than one mile away. Panoramic views are usually associated with vantage points 
over a section of urban or natural areas that provide a geographic orientation not commonly 
available. Examples of panoramic views might include an urban skyline, valley, mountain range, 
a large open space area, the ocean, or other water bodies. A substantial adverse effect to a scenic 
vista is one that degrades the view from such a designated view spot.

A scenic highway is generally considered a stretch of public roadway that is designated as a scenic 
corridor by a federal, state, or local agency. The California Department of Transportation 
(Caltrans) defines a scenic highway as any freeway, highway, road, or other public right of way, 
that traverses an area of exceptional scenic quality.

The majority of c
typically affect industrial, institutional, or commercial facilities located in appropriately zoned 
areas (e.g., industrial and commercial areas) that are not usually associated with scenic resources. 
Further, modifications would typically occur inside the buildings or within the confines of the 
affected facilities, or because of the nature of the business (e.g., commercial or industrial) can 
easily blend with the facilities with little or no noticeable effect on adjacent areas. In addition, the 
Draft 2022 AQMP contains some proposed control measures which focus on certain residential 
sources of air pollution (e.g., water heaters, space heaters, cooking devices and other combustion 
source), and any modifications needed would occur inside the buildings or in the case of energy 
efficiency improvements such as installing solar, on the roofs of residential buildings. Finally, 
because the purpose of implementing the 2022 AQMP control measures is to reduce emissions 
and improve air quality to attain state and federal ambient air quality standards, improved air 

Mobile control measures would accelerate replacement of high emitting on-road and off-road 
mobile sources with lower emitting mobile sources. Accelerating the penetration of lower emitting 
mobile sources would not be expected to adversely affect scenic resources because these strategies 
do not require construction or disturbance to such resources. 

Control Measures EGM-01, MOB-02A, MOB-02B, MOB-06 and MOB-07 could potentially 
encourage the use overhead power lines (catenary lines) to provide electricity. The areas affected 
by the proposed zero emission and low NOx control measures that could result in the installation 
of catenary lines are expected to be located in commercial, industrial areas, and along existing 
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truck and rail transportation corridors. The truck and rail corridors likely to be involved are 
primarily associated with rail yards and intermodal facilities in industrial zones within Southern 
California. Examples of these areas include, but are not limited to, the Port of Los Angeles, Port 
of Long Beach, and industrial areas in and around container transfer facilities near the Terminal 
Island Freeway, along the Alameda Corridor, as well as inland rail yards near downtown Los 
Angeles. The nearest scenic highway to either of the Ports, the cargo transfer facilities serving the 
Ports, along the Alameda Corridor, or the inland rail yards, would be Route 2 (Angeles Crest 
Scenic Byway) near La Canada/Flintridge, in the northeastern portion of Los Angeles County. It 
is approximately 14 miles from the northern terminus of the Alameda Corridor and the rail yards 
downtown to the most southern portion of Route 2. The Ports, the Alameda Corridor and 
downtown rail yards are not visible from Route 2 due to the distance, presence of numerous large 
buildings of downtown Los Angeles, and the intervening topography (hills and mountains) 
between downtown Los Angeles and the beginning of Route 2 near La Canada/Flintridge. The 
nearest roadway eligible for State scenic highway designation, to either of the Ports, the cargo 
transfer facilities serving the ports, along the Alameda Corridor, or the downtown rail yards, would 
be Route 1 (Pacific Coast Highway at State Route 19 Lakewood Boulevard, in Long Beach) in 
the southernmost portion of Los Angeles County. It is approximately five miles from the cargo 
transfer facilities serving the Ports to the intersection of State Route 19 and Route 1 where it 
becomes eligible to become a State scenic highway. The potential locations for catenary overhead 
power lines (near the Port facilities, transportation corridors and rail yards) would not be visible 
to Route 1 at State Route 19 due to the numerous structures and topography between the two 
locations. 

There are no officially designated scenic highways or highways eligible for State scenic highway 
designation in areas affected by construction of zero emission or low NOx equipment associated 
with the 2022 AQMP, therefore construction impacts on aesthetic impacts are considered to be 
less than significant. 

I. d) Less Than Significant Impact. Implementation of the proposed control measures is not 
expected to create additional demand for new lighting or exposed combustion sources (e.g., flares) 
that could create glare, adversely affecting day or nighttime views in any areas. Implementation of 
the proposed control measures may affect operations at industrial or commercial facilities, but is 
not expected to affect hours of operation. Further, many types of industrial or commercial facilities 
are already lighted at night for safety and security reasons. As noted in Section I. a) through c), 
facilities affected by the proposed control measures typically make modifications in the interior of 
an affected facility so any new light sources would typically be inside a building or not noticeable 
because of the presence of existing outdoor light sources. 

Conclusion
Based upon these considerations, significant adverse aesthetics impacts are not expected from 
implementing the 2022 AQMP. Since no significant aesthetics impacts were identified, no 
mitigation measures are necessary or required and therefore will not be further discussed in the 
Draft Program EIR. 
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Potentially 
Significant 

Impact

Less Than 
Significant 

With 
Mitigation

Less Than 
Significant 

Impact

No
Impact

II. AGRICULTURE AND FORESTRY 
RESOURCES. Would the project:

a) Convert Prime Farmland, Unique 
Farmland, or Farmland of Statewide 
Importance (Farmland), as shown on 
the maps prepared pursuant to the 
Farmland mapping and Monitoring 
Program of the California Resources 
Agency, to non- agricultural use?

b) Conflict with existing zoning for 
agricultural use, or a Williamson Act 
contract?

c) Conflict with existing zoning for, or 
cause rezoning of, forest land (as 
defined in Public Resources Code 
Section 12220(g)), timberland (as 
defined by Public Resources Code 
Section 4526), or timberland zoned 
Timberland Production (as defined by 
Government Code Section 51104(g))?

d) Result in the loss of forest land or 
conversion of forest land to non-forest 
use?

e) Involve other changes in the existing 
environment which, due to their 
location or nature, could result in the 
conversion of Farmland, to non-
agricultural use or conversion of forest 
land to non-forest use?

Significance Criteria
Project-related impacts on agriculture and forest resources will be considered significant if any of 
the following conditions are met:
- The proposed project conflicts with existing zoning or agricultural use or Williamson Act 

contracts.
- The proposed project will convert prime farmland, unique farmland or farmland of statewide 

importance as shown on the maps prepared pursuant to the farmland mapping and monitoring 
program of the California Resources Agency, to non-agricultural use.

- The proposed project conflicts with existing zoning for, or causes rezoning of, forest land (as 
defined in Public Resources Code Section 12220(g)), timberland (as defined in Public 
Resources Code Section 4526), or timberland zoned Timberland Production (as defined by 
Government Code Section 51104(g)).
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- The proposed project would involve changes in the existing environment, which due to their 
location or nature, could result in conversion of Farmland to non-agricultural use or conversion 
of forest land to non-forest use.

Discussion
The 2022 AQMP is designed to reduce emissions from existing emission sources and promote the 
use of the cleanest available new emission sources. The proposed control measures focus on 
maximizing the implementation of existing zero emission and low NOx technologies, recognizing 
that new zero emissions and ultra-low NOx technologies may still need to be invented or made 
commercially available to achieve the necessary reductions required to attain the 70 ppb ozone 
standard. The 2022 AQMP would accelerate the replacement of high-emitting mobile sources with 
low NOx and zero-emission mobile sources; encourage the use of lower-emitting alternative fuels; 
affect stationary sources at existing commercial/industrial facilities and residential developments; 
develop incentives to remove/replace higher emitting equipment; establish greater control of 
industrial stationary sources; control indirect sources of emissions; improve energy efficiency; 
improve detection and procedures; and establish educational and outreach programs.

Appendix A lists all the 2022 AQMP control measures and identifies those control measures that 
have the potential to generate significant adverse impacts. The discussion in this section identifies 
the net effect on agricultural resources from implementing the proposed project.

II. a), b), c), d) & e) No Impact. Pursuant to the California Land Conservation Act of 1965, a 
Williamson Act contract enables private landowners to voluntarily enter into contracts with local 
governments for the purpose of restricting specific parcels of land to agricultural or related open 
space use. In return, landowners receive lower property tax assessments based upon farming and 
open space uses as opposed to full market value.

Implementation of the proposed control measures is not expected to generate any new construction 
of buildings or other structures that would require conversion of farmland to non-agricultural use 
or conflict with zoning for agricultural uses or a Williamson Act contract. Further, proposed 
control measures would typically affect existing facilities that are located in appropriately zoned 
areas. Any new facilities that may be affected by the proposed control measures would be 
constructed and operated for reasons other than complying with the control measures. 
Improvements would continue to be subject to project-level review, including review of 
agricultural impacts under CEQA, as applicable. Therefore, implementation of the proposed 
project would not affect Prime Farmland, Unique Farmland, or Farmland of Statewide Importance
or conflict with a Williamson Act contract, if implemented.

Physical changes associated with the 2022 AQMP is expected to be at previously developed sites 
and would not warrant construction in undeveloped areas where agricultural and forest resources 
are more likely to occur. AQMP control measures, including control measures related to mobile 
sources, would have no direct or indirect effects on agricultural or forest land resources because 
these types of control measures would typically reduce emissions by increasing the penetration of 
low NOx and zero-emission mobile sources. The 2022 AQMP could provide benefits to 
agricultural and forest land resources by improving air quality in the region, thus, reducing the 
adverse oxidation impacts of ozone on plants and animals.
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Therefore, the 2022 AQMP would not conflict with existing zoning for, or cause rezoning of, forest 
land or timberland zoned Timberland Production. Additionally, the proposed project would not 
result in the loss of forest land or conversion of forest land to non-forest use.

Conclusion
Based upon these considerations, significant adverse agricultural and forest resources impacts are 
not expected from implementing the proposed project. Since no significant agriculture and forest 
resources impacts were identified, no mitigation measures are necessary or required and therefore 
will not be further discussed in the Draft Program EIR. 
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Potentially 
Significant 

Impact

Less Than 
Significant 

With 
Mitigation

Less Than 
Significant 

Impact

No
Impact

III. AIR QUALITY AND 
GREENHOUSE GAS EMISSIONS. 
Would the project:

a) Conflict with or obstruct implementation 
of the applicable air quality plan?

b) Result in a cumulatively considerable net 
increase of any criteria pollutant for 
which the project region is non-
attainment under an applicable federal or 
state ambient air quality standard?

c) Expose sensitive receptors to substantial 
pollutant concentrations?

d) Result in other emissions (such as those 
leading to odors) adversely affecting a 
substantial number of people?

e) Diminish an existing air quality rule or 
future compliance requirement resulting 
in a significant increase in air 
pollutant(s)?

f) Generate greenhouse gas emissions, 
either directly or indirectly, that may 
have a significant impact on the 
environment?

g) Conflict with an applicable plan, policy 
or regulation adopted for the purpose of 
reducing the emissions of greenhouse 
gases?

Significance Criteria
To determine whether or not air quality and greenhouse gas impacts from implementing the 
proposed project are significant, impacts will be evaluated and compared to the criteria in Table 
2-1. The proposed project will be considered to have significant adverse impacts if any one of the 
thresholds in Table 2-1 are equaled or exceeded. 
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Table 2-1
South Coast AQMD Air Quality Significance Thresholds

Mass Daily Thresholds a

Pollutant Construction b Operation c

NOx 100 lbs/day 55 lbs/day

VOC 75 lbs/day 55 lbs/day

PM10 150 lbs/day 150 lbs/day

PM2.5 55 lbs/day 55 lbs/day

SOx 150 lbs/day 150 lbs/day

CO 550 lbs/day 550 lbs/day

Lead 3 lbs/day 3 lbs/day

Toxic Air Contaminants (TACs), Odor, and GHG Thresholds
TACs

(including carcinogens and non-
carcinogens)

Odor Project creates an odor nuisance pursuant to South Coast AQMD Rule 402

GHG 10,000 MT/yr CO2eq for industrial facilities

Ambient Air Quality Standards for Criteria Pollutants d

NO2

1-hour average
annual arithmetic mean

South Coast AQMD is in attainment; project is significant if it causes or 
contributes to an exceedance of the following attainment standards:

0.18 ppm (state)
0.03 ppm (state) and 0.0534 ppm (federal)

PM10

24-hour average
annual average

10.4 g/m3 (construction)e & 2.5 g/m3  (operation)
1.0 g/m3

PM2.5

24-hour average 10.4 g/m3 (construction)e & 2.5 g/m3  (operation)

SO2

1-hour average
24-hour average

0.25 ppm (state) & 0.075 ppm (federal 99th percentile)
0.04 ppm (state)

Sulfate
24-hour average 25 g/m3 (state)

CO

1-hour average
8-hour average

South Coast AQMD is in attainment; project is significant if it causes or 
contributes to an exceedance of the following attainment standards:

20 ppm (state) and 35 ppm (federal)
9.0 ppm (state/federal)

Lead
30-day Average

Rolling 3-month average
1.5 g/m3 (state)

0.15 g/m3 (federal)
a Source:  South Coast AQMD CEQA Handbook (South Coast AQMD, 1993)
b Construction thresholds apply to both the South Coast Air Basin and Coachella Valley (Salton Sea and Mojave Desert Air Basins). 
c For Coachella Valley, the mass daily thresholds for operation are the same as the construction thresholds.
d Ambient air quality thresholds for criteria pollutants based on South Coast AQMD Rule 1303, Table A-2 unless otherwise stated.
e Ambient air quality threshold based on South Coast AQMD Rule 403.

KEY: lbs/day = pounds per day ppm = parts per million g/m3 = microgram per cubic meter = greater than or equal to
MT/yr  CO2eq = metric tons per year of CO2 equivalents > = greater than

Revision:  April 2019
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Discussion
The 2022 AQMP is designed to reduce emissions from existing emission sources and promote the 
use of the cleanest available new emission sources. The proposed control measures focus on 
maximizing the implementation of existing zero emission and low NOx technologies, recognizing 
that new zero emissions and ultra-low NOx technologies may still need to be invented or made 
commercially available to achieve the necessary reductions required to attain the 70 ppb ozone 
standard. The 2022 AQMP would accelerate the replacement of high-emitting mobile sources with 
low NOx and zero-emission mobile sources; encourage the use of lower-emitting alternative fuels; 
affect stationary sources at existing commercial/industrial facilities and residential developments; 
develop incentives to remove/replace higher emitting equipment; establish greater control of 
industrial stationary sources; control indirect sources of emissions; improve energy efficiency; 
improve detection and procedures; and establish educational and outreach programs.

Appendix A lists all the 2022 AQMP control measures and identifies those control measures that 
have the potential to generate significant adverse impacts. The discussion in this section identifies 
the net effect on air quality resources from implementing the proposed project.

III. a) No Impact. Pursuant to the provisions of both the Federal CAA and CCAA, the South 
Coast AQMD is required to attain the NAAQS and CAAQS for all criteria pollutants. To this end, 
the South Coast AQMD is required by law to prepare a comprehensive AQMP which includes 
strategies (e.g., control measures) to reduce emission levels to achieve and maintain state and 
federal ambient air quality standards, to ensure that new sources of emissions are planned and 
operated to be consistent w
receptors and the public in general from the adverse effects of pollutants which are known to have 
adverse human health effects. The AQMP strategies include control 
measures that target stationary, mobile and indirect sources. These control measures are based on 
feasible methods of attaining the AAQS. 

required pursuant to state law. By revising and updating emission inventories and control 
strategies, the South Coast AQMD is complying with state law, and furthering development of 
new AQMP control measures, which would be expected to reduce emissions and make progress 
towards att
The 2022 AQMP is required by law and would not obstruct the implementation of the local air 
quality plan but would update the local air quality plan. Therefore, this impact will not be evaluated 
further in the Draft Program EIR.

III. b), c) f), and g) Potentially Significant Impact. The following describes impacts from short-
term construction activities and long-term operation of the proposed project.

The 2022 AQMP is designed to reduce emissions from existing emission sources and promote the 
use of the cleanest available new emission sources and the proposed control measures would apply 
to both stationary and mobile sources. Although the proposed control measures are designed to
improve overall air quality, implementation of some control measures may have the potential of 
generating secondary air quality impacts, these secondary impacts will be analyzed in the Draft 
Program EIR. The following are examples of potential secondary impacts:

Impacts Associated with Construction Implementing some of the proposed control 
measures may involve retrofitting, replacing, or installing new air pollution control 
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equipment, and may require physical modifications at affected facilities (e.g., C-CMB-01 
through C-CMB-05, and L-CMB-01 through L-CMB-10). Physical modifications may 
involve the use of construction equipment for demolition, site preparation, site grading, 
and construction. Exhaust emissions from on-road and off-road equipment during 
construction activities may be substantial depending on the number, types, and activity 
levels of the construction equipment used. Similarly, if large areas need to be graded to 
install equipment foundations or construct buildings, fugitive dust emissions may also be 
substantial. 

Impacts Associated with Use of Control Equipment - Implementing some of the proposed 
control measures may require the use of additional air pollution control equipment (e.g., 
L-CMB-01, L-CMB-02, L-CMB-03, L-CMB-06, L-CMB-07, L-CMB-08, L-CMB-10,
and MCS-01). Although the primary purpose of air pollution control equipment is to reduce 
emissions of a particular pollutant, some air pollution control equipment may have the 
potential to create secondary adverse air quality impacts. For example, control measures 
intended to reduce NOx emissions from stationary or mobile sources, such as selective 
catalytic reduction (SCR), may use ammonia as part of the control process. Ammonia use 
may result in increased ammonia emissions and, since ammonia is a precursor to particulate 
formation, increased particulate emissions. In addition, in the event of an accidental release 
of ammonia, sensitive receptors in the vicinity of the release may be exposed to harmful 
concentrations of ammonia vapor.

Impacts Associated with Electrification Implementing some of the proposed control 
measures, although expected to improve overall air quality, may serve to increase 
electricity demand and potentially result in the construction and operation of new 
infrastructure including fueling/powering stations, additional electrical power plants, and 
increased emissions from power plants (e.g., R-CMB-01 through R-CMB-04, C-CMB-01
through C-CMB-05, MOB-04, MOB-05, MOB-06, MOB-07, MOB-08, MOB-09, and 
MOB-10).

Impacts Associated with Product Reformulation and Alternative Fuels Implementing 
some of the proposed control measures may potentially increase air toxic emissions due to 
reformulation of coatings or solvents (e.g., CTS-01). Low-VOC coating and solvent 
formulations may contain toxic compounds, such as formaldehyde or glycol ethers, or 
compounds that have a higher flammability rating. As a result, material replacement or 
reformulation to reduce the use of high-VOC materials has the potential to result in health 
risks associated with exposure to both carcinogenic and non-carcinogenic toxic air 
contaminants. Similarly, alternative or reformulated fuels may require the construction and 
operation of infrastructure to produce additional quantities of alternatives fuels e.g., 
hydrogen. Examples of these types of control measures include L-CMB-05, L-CMB-06,
EGM-01, and MOB-01 through MOB-10.

Although the proposed control measures are designed to reduce criteria pollutant emissions, some 
may have the potential to generate combustion emissions that could increase GHG emissions. For 
example, implementation of some of the control measures propose to accelerate low NOx and 
zero-emission technologies which may rely on electricity, thereby causing a potential increase in 
electrical demand and increased electricity generation with subsequently increased GHG 
emissions associated with combustion and power plants. Potential GHG emission increases and 
their potential to conflict with an applicable plan, policy or regulation adopted for the purpose of 
reducing the GHG emission impacts will be analyzed in the Draft Program EIR.
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Secondary air quality impacts associated with some of the proposed control measures may generate 
increased emissions. Because the proposed control measures may result in significant adverse 
secondary air quality effects, the proposed project's incremental contribution to a cumulative effect 
may also be cumulatively considerable. Cumulative air quality impacts will be evaluated in the 
Draft Program EIR.

III. d) Less Than Significant Impact. The threshold for an odor impact is if a project creates an 
odor nuisance pursuant to South Coast AQMD Rule 402 Nuisance, which states: A person shall 
not discharge from any source whatsoever such quantities of air contaminants or other material 
which cause injury, detriment, nuisance or annoyance to any considerable number of persons or to 
the public, or which endanger the comfort, repose, health or safety of any such persons or the 
public, or which cause, or have a natural tendency to cause, injury or damage to business or 
property.

Emissions from construction equipment, such as diesel exhaust and volatile organic compounds, 
might generate odors. However, these odors would be low in concentration, temporary, and are
not expected to affect a substantial number of people. Any odors produced during the construction 
phase are not expected to be significant or highly objectionable and would be in compliance with 
Rule 402. Diesel fueled construction equipment would also comply with South Coast AQMD Rule 
431.2 Sulfur Content of Liquid Fuels, which is expected to minimize odor. The operation of 
construction equipment will occur within the confines of existing affected facilities. Dispersion of 
diesel emissions over distance generally occurs so that odors associated with diesel emissions may 
not be discernable to offsite receptors, depending on the location of the equipment and its distance 
relative to the nearest offsite receptor. Further, the diesel trucks that will be operated onsite will 
not be allowed to idle longer than five minutes per any one location in accordance with the CARB 
idling regulation, so odors from these vehicles would not be expected for a prolonged period of 
time. Therefore, the addition of several pieces of construction equipment and trucks that will 
operate intermittently, over a relatively short period of time, are not expected to generate diesel 
exhaust odor substantially greater than what is already typically present at the affected facilities.
In the long term, the 2022 AQMP includes control measures that are expected to reduce the use of 
diesel-fueled mobile sources (e.g., EGM-01, EGM-03, and MOB-10), thereby reducing the 
potential for odors from these sources. 

The 2022 AQMP seeks to accelerate the deployment of low NOx and zero-emission sources, which 
would be expected to reduce the use of fossil fuels, and minimize the potential for odors in the 
long-term. Therefore, impacts would be less than significant, no mitigation measures are 
necessary, and this will not be discussed further in the Draft Program EIR.

III. e) Less than Significant Impact. Promulgating AQMP control measures, such as control 
requirements for stationary sources, mobile sources, incentive programs, etc., into rules or 
regulations typically would serve to strengthen an existing rule or regulation. Similarly, an AQMP 
control measure may be promulgated as a new rule or regulation, which would serve to control 
emissions from an unregulated or minimally regulated source. As a result, the proposed project 
would be expected to strengthen air quality rules, and not diminish any existing air quality rule. 
Therefore, this impact will not be analyzed further in the Draft Program EIR.
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Conclusion
Based upon these considerations, potentially significant construction related air quality and GHG 
emissions impacts may occur from the implementation of some of the control measures. These 
impacts will be further analyzed in the Draft Program EIR.
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Potentially 
Significant 

Impact

Less Than 
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With 
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Less Than 
Significant 

Impact

No
Impact

IV. BIOLOGICAL RESOURCES. 
Would the project:

a) Have a substantial adverse effect, either 
directly or through habitat 
modifications, on any species 
identified as a candidate, sensitive, or 
special status species in local or 
regional plans, policies, or regulations, 
or by the California Department of Fish 
and Game or U.S. Fish and Wildlife 
Service?

b) Have a substantial adverse effect on 
any riparian habitat or other sensitive 
natural community identified in local 
or regional plans, policies, or 
regulations, or by the California 
Department of Fish and Game or U.S. 
Fish and Wildlife Service?

c) Have a substantial adverse effect on 
state or federally protected wetlands 
(including, but not limited to, marsh, 
vernal pool, coastal, etc.) through direct 
removal, filling, hydrological 
interruption, or other means?

d) Interfere substantially with the 
movement of any native resident or 
migratory fish or wildlife species or 
with established native resident or 
migratory wildlife corridors, or impede 
the use of native wildlife nursery sites?

e) Conflict with any local policies or 
ordinances protecting biological 
resources, such as a tree preservation 
policy or ordinance? 

f) Conflict with the provisions of an 
adopted Habitat Conservation plan, 
Natural Community Conservation 
Plan, or other approved local, regional, 
or state habitat conservation plan? 
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Significance Criteria
Impacts on biological resources will be considered significant if any of the following criteria apply:

- The project results in a loss of plant communities or animal habitat considered to be 
rare, threatened or endangered by federal, state or local agencies.

- The project interferes substantially with the movement of any resident or migratory 
wildlife species.

- The project adversely affects aquatic communities through construction or operation of 
the project.

Discussion
The 2022 AQMP is designed to reduce emissions from existing emission sources and promote the 
use of the cleanest available new emission sources. The proposed control measures focus on 
maximizing the implementation of existing zero emission and low NOx technologies, recognizing 
that new zero emissions and ultra-low NOx technologies may still need to be invented or made 
commercially available to achieve the necessary reductions required to attain the 70 ppb ozone 
standard. The 2022 AQMP would accelerate the replacement of high-emitting mobile sources with 
low NOx and zero-emission mobile sources; encourage the use of lower-emitting alternative fuels; 
affect stationary sources at existing commercial/industrial facilities and residential developments; 
develop incentives to remove/replace higher emitting equipment; establish greater control of 
industrial stationary sources; control indirect sources of emissions; improve energy efficiency; 
improve detection and procedures; and establish educational and outreach programs.

Appendix A lists all the 2022 AQMP control measures and identifies those control measures that 
have the potential to generate significant adverse impacts. The discussion in this section identifies 
the net effect on biological resources from implementing the proposed project.

IV. a), b), c), d), e) & f)  No Impact. Implementation of the proposed control measures is not 
expected to result in habitat modification, adversely affect any riparian habitat or interfere with the 
movement of any native resident or migratory fish or wildlife species. Facilities affected by the 
proposed control measures have already been disturbed and typically do not contain open space, 
water features, or natural vegetation. Sites might contain landscaping that consists of ornamental  
trees, vegetation, and turf. The sites of the affected facilities that would be subject to the majority 
of the proposed control measures are not expected to support riparian habitat, federally protected 
wetlands, or migratory corridors because they are existing developed and established industrial 
and commercial facilities. Similarly, for the proposed control measures that will affect residential
land uses, any modifications needed would occur inside the buildings or in the case of energy 
efficiency improvements such as installing solar, on the roofs of residential buildings, and would 
not be expected to create any greater impact than the residential developments themselves. 
Additionally, special status plants, animals, or natural communities identified in local or regional 
plans, policies, or regulations, or by the California Department of Fish and Wildlife or U.S. Fish 
and Wildlife Service are not expected to be found on or in close proximity to the affected facilities. 
Construction projects that impact affected species are not reasonably foreseeable as part of 
implementation of the 2022 AQMP. Any new development potentially affecting biological 
resources would not be as a result of the 2022 AQMP control measures and approval of those 
projects, including evaluation of their environmental impacts, would occur regardless of the 2022 
AQMP.

Furthermore, the proposed control measures would not include provisions that would allow 
affected facility operators to violate existing zoning ordinances or regional plans, policies, or 
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regulations. The proposed control measures would not conflict with any adopted Habitat 
Conservation Plan, Natural Community Conservation Plan, or any other relevant habitat 
conservation plan, and would not create divisions in any existing communities because onsite 
activities associated with complying with the proposed control measures would occur at existing 
facilities in previously disturbed areas which are not typically subject to Habitat or Natural 
Community Conservation Plans. The 2022 AQMP aims to control emissions from mobile sources 
but is not expected to require the construction of new transportation facilities or corridors. Any 
control measure that would electrify a railroad or truck route (e.g., EGM-01, MOB-02A, MOB-
02B, MOB-06, and MOB-07) would be expected to occur within existing transportation corridors. 
Construction of new electricity or hydrogen infrastructure would be expected to occur in areas 
where they would be compatible with the land uses, i.e., primarily industrial or commercial areas, 
and not in sensitive habitat areas. Activities resulting from the compliance with control measures 
would be subject to project-level review, including review of biological impacts under CEQA, as 
applicable.  

The 2022 AQMP includes Control Measure BIO-01 which would assess the inventory of trees that 
are potential ozone precursors to determine whether tree planting programs to promote the planting 
of low VOC-emitting trees would be effective. These tree planting programs are expected to be 
limited to landscape vegetation and would not replace or remove native vegetation. Finally, 
improving air quality is expected to provide health benefits to plant and animal species in South 

Conclusion
Based upon these considerations, significant adverse biological resources are not expected from 
implementing the proposed project. Since no significant biological resources impacts were 
identified, no mitigation measures are necessary or required and therefore will not be further 
discussed in the Draft Program EIR. 
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Potentially 
Significant 

Impact

Less Than 
Significant 

With 
Mitigation

Less Than 
Significant 

Impact

No
Impact

V. CULTURAL AND TRIBAL 
CULTURAL RESOURCES.
Would the project:

a) Cause a substantial adverse change in 
the significance of a historical resource 
pursuant to CEQA Guidelines Section 
15064.5?

b) Cause a substantial adverse change in 
the significance of an archaeological 
resource pursuant to CEQA Guidelines 
Section 15064.5?

c) Disturb any human remains, including 
those interred outside of dedicated 
cemeteries?

d) Cause a substantial adverse change in 
the significance of a tribal cultural 
resource as defined in Public Resources 
Code Section 21074, as either a site, 
feature, place, cultural landscape that is 
geographically defined in terms of the 
size and scope of the landscape, sacred 
place, or object with cultural value to a 
California Native American Tribe, and 
that is either:

Listed or eligible for listing in the 
California Register of Historical 
Resources, or in a local register of 
historical resources as defined in 
Public Resources Code Section 
5020.1(k)?

A resource determined by the lead 
agency, in its discretion and 
supported by substantial evidence, 
to be significant pursuant to criteria 
set forth in Public Resources Code 
Section 5024.1(c)?  (In applying the 
criteria set forth in Public Resources 
Code Section 5024.1(c), the lead 
agency shall consider the 
significance of the resource to a 
California Native American tribe.)
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Significance Criteria
Impacts to cultural resources will be considered significant if:
- The project results in the disturbance of a significant prehistoric or historic archaeological 

site or a property of historic or cultural significance, or tribal cultural significance to a 
community or ethnic or social group or a California Native American tribe.

- Unique resources or objects with cultural value to a California Native American tribe are 
present that could be disturbed by construction of the proposed project.

- The project would disturb human remains.

Discussion
The 2022 AQMP is designed to reduce emissions from existing emission sources and promote the 
use of the cleanest available new emission sources. The proposed control measures focus on 
maximizing the implementation of existing zero emission and low NOx technologies, recognizing 
that new zero emissions and ultra-low NOx technologies may still need to be invented or made 
commercially available to achieve the necessary reductions required to attain the 70 ppb ozone 
standard. The 2022 AQMP would accelerate the replacement of high-emitting mobile sources with 
low NOx and zero-emission mobile sources; encourage the use of lower-emitting alternative fuels; 
affect stationary sources at existing commercial/industrial facilities and residential developments; 
develop incentives to remove/replace higher emitting equipment; establish greater control of 
industrial stationary sources; control indirect sources of emissions; improve energy efficiency; 
improve detection and procedures; and establish educational and outreach programs.

Appendix A lists all the 2022 AQMP control measures and identifies those control measures that 
have the potential to generate significant adverse impacts. The discussion in this section identifies 
the net effect on cultural and tribal cultural resources from implementing the proposed project.

V. a) No Impact. Existing laws are in place to protect and mitigate potential impacts to cultural 
resources. For example, the CEQA Guidelines state that generally, a resource shall be considered 

Historical Resources, which include the following: 
Is associated with events that have made a significant contribution to the broad patterns of 

and cultural heritage; 

Is associated with the lives of persons important in our past;

Embodies the distinctive characteristics of a type, period, region, or method of 
construction, or represents the work of an important creative individual, or possesses high 
artistic values; or

Has yielded or may be likely to yield information important in prehistory or history (CEQA 
Guidelines Section 15064.5).

Buildings, structures, and other potential culturally significant resources that are less than 50 years 
old are generally excluded from listing in the National Register of Historic Places, unless they are 
shown to be exceptionally important. Any of the buildings or structures that may be affected by 
the proposed control measures that are older than 50 years are buildings that are industrial or 
commercial facilities and would generally not be considered historically significant since they 
would not have any of the distinctive characteristics of a type, period, region, or method of 
construction, or represent the work of an important creative individual, or possesses high artistic 
values. Further, historic resources generally consist of buildings, structures, improvements, and 
remnants associated with a significant historic event or person(s) and/or have a historically 
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significant style, design, or achievement. Damaging or demolition of historic resources is typically 
considered to be a significant impact. Impacts to historic resources can occur through direct 
impacts, such as destruction or removal, and indirect impacts, such as a change in the setting of a 
historic resource. Industrial and commercial properties are generally not historic resources, are not 
located in historic districts, and do not typically meet the criteria identified in CEQA Guidelines 
Section 15064.5(a)(3). Additionally, the proposed control measures are not expected to result in 
demolition of existing structures. Any construction activities pursuant to the 2022 AQMP would 
need to obtain city or county planning department approvals prior to commencement of any 
construction activities and would be subject to project-level review, including review of historic 
impacts under CEQA, if applicable. Therefore, the 2022 AQMP is not expected to cause any 
impacts to significant historic cultural resources. 

V. b) & c) Less Than Significant Impact.  Although most facilities affected by 2022 AQMP 
control measures would be located on previously disturbed sites where there is little likelihood of 
remaining identifiable artifacts, it is possible, that cultural or archaeological resources or human 
remains may nevertheless be discovered. While the likelihood of encountering cultural resources 
or human remains is low, there is still a potential that additional buried archaeological resources 
may exist. Any such impact would be eliminated by using standard construction practices and 
complying with state law including Public Resources Code Section 21083.2 and CEQA Guidelines 
Section 15064.5, which require the following, in the event that unexpected sub-surface resources 
were encountered:

Conduct a cultural resources orientation for construction workers involved in excavation 
activities. This orientation will show the workers how to identify the kinds of cultural 
resources that might be encountered, and what steps to take if this occurred;

Monitoring of subsurface earth disturbance by a professional archaeologist and a 
representative of the tribe with tribal cultural resources in the area, if cultural resources are 
exposed during construction;

Provide the archaeological monitor with the authority to temporarily halt or redirect earth 
disturbance work in the vicinity of cultural resources exposed during construction, so the 
find can be evaluated and mitigated as appropriate; and,

As required by State law in Public Resources Code Sections 5097.94 and 5097.98, prevent 
further disturbance if human remains are unearthed, until the County Coroner has made the 
necessary findings with respect to origin and disposition, and the Native American Heritage 
Commission has been notified if the remains are determined to be of Native American 
descent.

Construction-related activities are expected to be confined to the existing footprint of the affected 
facilities and developed areas that have already been fully developed and paved. Therefore, 
implementation of the 2022 AQMP control measures is not expected to require physical changes 
to the environment which may disturb paleontological or archaeological resources. Activities that 
result from compliance with the proposed control measures would be subject to project-level 
review, including review of cultural resources impacts under CEQA, as applicable.

As such, the proposed project will not cause a substantial adverse change in the significance of an 
archaeological resource pursuant to CEQA Guidelines Section 15064.5 or disturb any human 
remains, including those interred outside of formal cemeteries. Impacts would be less than 
significant. 
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V. d) Less Than Significant Impact. Regarding historical resources, refer to Section V. a).
Commercial and industrial areas are generally not located in historic districts and implementation 
of the proposed control measures is not expected to cause a substantial adverse change in the 
significance of a historical resource. As part of releasing this CEQA document for public review 
and comment, the South Coast AQMD also provided a formal notice of the proposed project to all 
California Native American Tribes (Tribes) that requested to be on the Native American Heritage 

st per Public Resources Code Section 21080.3.1(b)(1). The 
NAHC notification list provides a 30-day period during which a Tribe may respond to the formal 
notice, in writing, requesting consultation on the proposed project.

In the event that a Tribe submits a written request for consultation during this 30-day period, the 
South Coast AQMD will initiate a consultation with the Tribe within 30 days of receiving the 
request in accordance with Public Resources Code Section 21080.3.1(b). Consultation ends when 
either: 1) both parties agree to measures to avoid or mitigate a significant effect on a Tribal 
Cultural Resource and agreed upon mitigation measures shall be recommended for inclusion in the 
environmental document [see Public Resources Code Section 21082.3(a)]; or, 2) either party, 
acting in good faith and after reasonable effort, concludes that mutual agreement cannot be 
reached. [Public Resources Code Section 21080.3.2(b)(1)-(2) and Section 21080.3.1(b)(1)]. 

Furthermore, the provisions of CEQA, Public Resources Code Section 21080.3.1 et seq. (also 
known as AB 52), requires meaningful consultation with California Native American Tribes on 
potential impacts to tribal cultural resources, as defined in Public Resources Code Section 21074. 
Tribal cultural resources are sites, features, places, cultural landscapes, sacred places, and objects 
with cultural value to a California Native American tribe that are either eligible or listed in the 
California Register of Historical Resources or local register of historical resources. As part of the 
AB 52 process, Native American tribes must submit a written request to the relevant lead agency 
if it wishes to be notified of projects that require CEQA public noticing and are within its 
traditionally and culturally affiliated geographical area. 

Construction resulting from implementation of the control measures would need to obtain city or 
county planning department approvals prior to commencement of any construction activities and 
would be subject to project-level review, including separate tribal consultation pursuant to AB 52, 
as applicable, to address site-specific requests identified by the tribes. Therefore, impacts to tribal 
cultural resources are less than significant. 

Conclusion
Based upon these considerations, significant adverse cultural or tribal cultural resources impacts 
are not expected from implementing the proposed project. Since no significant cultural and tribal 
cultural resources impacts were identified, no mitigation measures are necessary or required and 
therefore will not be further discussed in the Draft Program EIR.
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VI. ENERGY. Would the project:
a) Conflict with or obstruct adopted 

energy conservation plans, a state or 
local plan for renewable energy, or 
energy efficiency? 

b) Result in the need for new or 
substantially altered power or natural 
gas utility systems? 

c) Create any significant effects on local 
or regional energy supplies and on 
requirements for additional energy? 

d) Create any significant effects on peak 
and base period demands for electricity 
and other forms of energy? 

e) Comply with existing energy 
standards? 

f) Result in potentially significant 
environmental impact due to wasteful, 
inefficient, or unnecessary 
consumption of energy resources, 
during project construction or 
operation?

g) Require or result in the relocation or 
construction of new or expanded 
electric power, natural gas or 
telecommunication facilities, the 
construction or relocation of which 
could cause significant environmental 
effects?

Significance Criteria
Impacts to energy resources will be considered significant if any of the following criteria are met: 

- The project conflicts with adopted energy conservation plans or standards.
- The project results in substantial depletion of existing energy resource supplies.
- An increase in demand for utilities impacts the current capacities of the electric and natural 

gas utilities.
- The project uses energy resources in a wasteful and/or inefficient manner.
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Discussion
The 2022 AQMP is designed to reduce emissions from existing emission sources and promote the 
use of the cleanest available new emission sources. The proposed control measures focus on 
maximizing the implementation of existing zero emission and low NOx technologies, recognizing 
that new zero emissions and ultra-low NOx technologies may still need to be invented or made 
commercially available to achieve the necessary reductions required to attain the 70 ppb ozone 
standard. The 2022 AQMP would accelerate the replacement of high-emitting mobile sources with 
low NOx and zero-emission mobile sources; encourage the use of lower-emitting alternative fuels; 
affect stationary sources at existing commercial/industrial facilities and residential developments; 
develop incentives to remove/replace higher emitting equipment; establish greater control of 
industrial stationary sources; control indirect sources of emissions; improve energy efficiency; 
improve detection and procedures; and establish educational and outreach programs.

Appendix A lists all the 2022 AQMP control measures and identifies those control measures that 
have the potential to generate significant adverse impacts. The discussion in this section identifies 
the net effect on energy from implementing the proposed project.

VI. a), e), & f) Less than Significant Impact. The 2022 AQMP includes control measures that 
would promote energy efficiency and conservation (e.g., ECC-02, ECC-03, and EGM-01), thereby 
providing potential energy conservation benefits. The proposed control measures do not require 
any action which would result in any conflict with an adopted energy conservation or efficiency 
plan or result in potentially significant environmental impacts due to wasteful energy use. Any 
existing or future facilities that implement the requirements of the proposed control measures
would be expected to continue implementing any existing energy conservation plans that are 
currently in place regardless of whether the proposed project is implemented. 

Additionally, the 2022 AQMP does not require any measures which would conflict with a state or 
local plan for renewable energy. Renewable energy sources include wind, small hydropower, solar, 
geothermal, biomass, and biogas. California Renewables Portfolio Standard (RPS) was 
established in 2002 under SB 1078 and was amended in 2006 and 2011. The RPS program requires 
investor-owned utilities, electric service providers, and community choice aggregators to increase 
the use of eligible renewable energy resources to 33 percent of total procurement by 2020. 
Executive Order S-14-08, signed in November 2008, expanded the  RPS to 33 percent renewable 
power by 2020. This standard was adopted by the legislature in 2011 (SB X1-2). SB 350 was 
signed into law September 2015 and establishes tiered increases to the RPS. SB 350 requires 
renewable energy resources of 40 percent by 2024, 45 percent by 2027, and 50 percent by 2030. 
SB 350 also set a new goal to double the energy-efficiency savings in electricity and natural gas 
through energy efficiency and conservation measures. On September 10, 2018, Governor Brown 
signed SB 100, which raised
targets, and 100 percent by 2045. The bill also established a state policy requiring eligible 
renewable energy resources and zero-carbon resources supply 100 percent of all retail sales of 
electricity to California end-use customers and 100 percent of electricity procured to serve all state 
agencies by December 31, 2045. Under SB 100, California cannot increase carbon emissions 
elsewhere in the western grid or allow resource shuffling to achieve the 100 percent carbon-free 
electricity target. Electricity production from renewable sources is generally considered carbon 
neutral. Therefore, the control measures in the 2022 AQMP would not obstruct a state or local plan 
for renewable energy. 
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VI. b), c), d) & g) Potentially Significant Impact. Construction and operational activities 
associated with implementation of the 2022 AQMP will require additional energy sources, as 
explained in the following discussion.

Construction
Construction activities to implement the 2022 AQMP would consume energy, in the short term, 
due to gasoline and/or diesel fuel and electricity consumed by construction vehicles and 
equipment. Construction activities may require the use of energy-consuming construction 
equipment for grading, hauling, and building activity. Electricity use during construction activities 
is expected to vary depending on which phase of construction is occurring with the majority of 
construction-related energy consumption resulting from fossil fuel use such as gasoline or diesel 
fuel occurring during activities such as grading and the majority of electricity use occurring during
the later construction phases which may require more electric powered equipment. The use of 
electricity during construction would be temporary and would fluctuate according to the phase of 
construction. 

Construction transportation energy use depends on the type of vehicle, number of trips, vehicle 
miles traveled, fuel efficiency of vehicles, and travel mode. Transportation energy use during 
construction activities is derived from the use of gasoline and diesel fuel consumption required to 
operate vendor trucks that provide deliveries of equipment and building materials, as well as 
worker vehicles as they commute to construction sites. Construction transportation energy could 
be potentially significant and will be discussed further in the Draft Program EIR. 

Operation
Implementation of some proposed control measures may potentially increase energy demand in 
the region, as follows:

Control measures that promote stationary source controls may increase electrical demand 
(e.g., R-CMB-01, R-CMB-02, R-CMB-03, R-CMB-04, C-CMB-01, C-CMB-02, C-CMB-
03, C-CMB-04, C-CMB-05, L-CMB-01 through L-CMB-07, and L-CMB-10). These 
control measures may promote the use of low NOx and zero-emission sources and would 
increase the demand for electricity.

Control measures that accelerate the penetration of low NOx and zero-emission vehicles 
may result in increased electrical and natural gas demand (e.g., FLX-02, MCS-01, EGM-
01, EGM-03, MOB-02A, MOB-02B, MOB-04, MOB-05, MOB-06, MOB-07, MOB-08, 
MOB-09, and MOB-10). 

The proposed control measures could result in an increase in electricity, hydrogen, and/or natural 
gas consumption during the operational phase. Electricity, hydrogen, and natural gas would be 
used to charge and fuel stationary and mobile sources. If the net effect of implementing AQMP 
control measures would be an increase in regional energy demand, in spite of implementing energy 
efficiency and energy conservation measures, the 2022 AQMP may result in the need for new or 
substantially altered power or natural gas utility systems, create significant effects on peak and 
base period demands for electricity and other forms of energy, and create significant effects on 
peak and base period demands for electricity and other forms of energy.
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Conclusion
Based upon these considerations, significant impacts from energy use for construction related 
activities may occur. Significant operational energy impacts may also arise from using on-road 
and off-road mobile sources and well as stationary sources of low NOx and zero emission 
technologies. These impacts will be further analyzed in the Draft Program EIR. 
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Potentially 
Significant

Impact

Less Than 
Significant 

With 
Mitigation

Less Than 
Significant 

Impact

No
Impact

VII. GEOLOGY AND SOILS. Would the 
project:

a) Directly or indirectly cause potential 
substantial adverse effects, including 
the risk of loss, injury, or death 
involving:

Rupture of a known earthquake 
fault, as delineated on the most 
recent Alquist-Priolo Earthquake 
Fault Zoning Map issued by the 
State Geologist for the area or 
based on other substantial 
evidence of a known fault?

Strong seismic ground shaking?
Seismic-related ground failure, 
including liquefaction?

Landslides?

b) Result in substantial soil erosion or the 
loss of topsoil?

c) Be located on a geologic unit or soil 
that is unstable or that would become 
unstable as a result of the project, and 
potentially result in on- or off-site 
landslide, lateral spreading, 
subsidence, liquefaction or collapse?

d) Be located on expansive soil, as defined 
in Table 18-1-B of the Uniform 
Building Code (1994), creating 
substantial direct or indirect risks to life 
or property?

e) Have soils incapable of adequately 
supporting the use of septic tanks or 
alternative wastewater disposal 
systems where sewers are not available 
for the disposal of wastewater?

f) Directly or indirectly destroy a unique 
paleontological resource or site or 
unique geological feature?
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Significance Criteria
Impacts on the geological environment will be considered significant if any of the following 
criteria apply:

- Topographic alterations would result in significant changes, disruptions, displacement, 
excavation, compaction or over covering of large amounts of soil.

- Unique geological resources (paleontological resources or unique outcrops) are present that 
could be disturbed by the construction of the proposed project.

- Exposure of people or structures to major geologic hazards such as earthquake surface 
rupture, ground shaking, liquefaction or landslides.

- Secondary seismic effects could occur which could damage facility structures, e.g., 
liquefaction.

- Other geological hazards exist which could adversely affect the facility, e.g., landslides, 
mudslides.

- Unique paleontological resources or sites or unique geologic features are present that could 
be directly or indirectly destroyed by the proposed project.

Discussion
The 2022 AQMP is designed to reduce emissions from existing emission sources and promote the 
use of the cleanest available new emission sources. The proposed control measures focus on 
maximizing the implementation of existing zero emission and low NOx technologies, recognizing 
that new zero emissions and ultra-low NOx technologies may still need to be invented or made 
commercially available to achieve the necessary reductions required to attain the 70 ppb ozone 
standard. The 2022 AQMP would accelerate the replacement of high-emitting mobile sources with 
low NOx and zero-emission mobile sources; encourage the use of lower-emitting alternative fuels; 
affect stationary sources at existing commercial/industrial facilities and residential developments; 
develop incentives to remove/replace higher emitting equipment; establish greater control of 
industrial stationary sources; control indirect sources of emissions; improve energy efficiency; 
improve detection and procedures; and establish educational and outreach programs.

Appendix A lists all the 2022 AQMP control measures and identifies those control measures that 
have the potential to generate significant adverse impacts. The discussion in this section identifies 
the net effect on geology and soils resources from implementing the proposed project.

VII. a) Less Than Significant Impact. The proposed control measures would not directly or 
indirectly expose people or structures to earthquake faults, seismic shaking, seismic-related ground 
failure including liquefaction, lateral spreading, landslides, mudslides or substantial soil erosion. 
AQMP control measures affecting mobile sources, such as those that would accelerate the 
penetration of zero or low emission vehicles into fleets in the ,
would not affect geology or soils because on-road vehicles would continue to operate on existing 
roadways. Although some AQMP control measures would accelerate the penetration of zero 
emission or low NOx off-road equipment, replacing one type of off-road engine with a lower 
emitting off-road engine would not be expected to affect construction activities as construction 
activities would occur for reasons other than complying with AQMP control measures.

Proposed control measures that promote implementation of rules or regulations for stationary 
sources would neither directly nor indirectly promote new land use projects that could be located 
on earthquake faults, seismic zones, etc. Seismic-related activities, in areas where facilities 
affected by the proposed control measures are located, would be part of the existing setting. Some 
minor structural modifications, however, at existing affected facilities may occur as a result of 
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installing control equipment or making process modifications. Such modifications would not likely 
require large heavy-duty construction equipment or substantial site modifications, as they would 
be expected to occur in existing industrial/commercial areas. In addition, affected facilities or 
modifications to affected facilities, including the construction of new electricity or hydrogen 
infrastructure, would be required to comply with relevant California Building Code requirements 
in effect at the time of initial construction or modification of a structure.

Southern California is an area of known seismic activity. The Alquist-Priolo Earthquake Fault 
Zoning Act was passed in 1972 to mitigate the hazard of surface faulting to structures for human 
occupancy. Surface rupture is the most easily avoided seismic hazard. Fault rupture generally 
occurs within 50 feet of an active fault line and is limited to the immediate area of the fault zone 
where the fault breaks along the surface. The main purpose of the Alquist-Priolo Earthquake Fault 
Zoning Act is to prevent construction of buildings used for human occupancy on the surface of 
active faults, in order to minimize the hazard of surface rupture of a fault to people and habitable 
buildings. Before cities and counties can permit development within Alquist-Priolo Earthquake 
Fault Zones, geologic investigations are required to show that a proposed development site is not 
threatened by surface rupture from future earthquakes. Therefore, any future project development 
would not subject people or structures to hazards arising from surface rupture of a known active 
fault. 

The most significant geologic hazard is the potential for moderate to strong ground shaking 
resulting from earthquakes generated on the faults in seismically active southern California. It is 
anticipated that future projects would likely be subject to strong ground shaking due to earthquakes 
on nearby faults. The intensity of ground shaking would depend on the magnitude of the 
earthquake, distance to the epicenter, and the geology of the area between the epicenter and the 
project sites.

The California Building Code (CBC) as promulgated in the CCR, Title 24, Part 2, contains 
provisions to safeguard against major structural failures or loss of life caused by earthquakes or 
other geologic hazards. The CBC contains provisions for earthquake safety based on factors 
including the types of soil and rock onsite, and the strength of ground motion with specified 
probability of occurring at the site. The CBC requirements operate on the principle that providing 
appropriate foundations, among other aspects, helps to protect buildings from failure during 
earthquakes. The basic formulas used for the CBC seismic design require a determination of the 
seismic zone and site coefficient, which represent the foundation conditions at the site. 
Additionally, CBC Section 1803.2 requires a geotechnical investigation that must evaluate soil 
classification, slope stability, soil strength, position and adequacy of load-bearing soils, the effect 
of moisture variation on soil-bearing capacity, compressibility, liquefaction, and expansiveness, 
as necessary. The geotechnical investigation must be prepared by registered professionals (i.e., 
California Registered Civil Engineer or Certified Engineering Geologist). Recommendations of 
the report pertaining to structural design and construction recommendations for earthwork, 
grading, slopes, foundations, pavements, and other necessary geologic and seismic considerations 
must be incorporated into the design and construction of a new project. Compliance with the 
requirements of the CBC for structural safety during a seismic event would reduce hazards from 
strong seismic ground shaking to less than significant.

Liquefaction is a phenomenon that occurs when soil undergoes a transformation from a solid state 
to a liquified condition. It refers to loose, saturated sand or silt deposits that behave as a liquid and 
lose their load-supporting capability when strongly shaken. Loose granular soils and silts that are 
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saturated by relatively shallow groundwater are susceptible to liquefaction. When subjected to 
seismic ground shaking, affected soils lose strength during liquefaction and foundation failure can 
occur. Landslides are the downslope movement of geologic materials. Slope failures in the form 
of landslides are common during strong seismic shaking in areas of steep hills. 

Any potentially affected facilities that are located in areas where there has been historic occurrence 
of liquefaction, e.g., coastal zones, or existing conditions indicate a potential for liquefaction, 
including expansive or unconsolidated granular soils and a high water table, may have the potential 
for liquefaction-induced impacts at the project sites. The CBC requirements consider liquefaction 
potential and establish more stringent requirements for building foundations in areas potentially 
subject to liquefaction. Compliance with the CBC requirements is expected to minimize the 
potential impacts associated with liquefaction. The issuance of building permits from the local 
cities or counties will assure compliance with the California Building Code requirements. Finally, 
no control measures would require the location of new, or relocation of existing facilities in areas 
prone to liquefaction. Land use decisions are under the authority of the local jurisdictions, typically 
cities or counties. The South Coast AQMD has no authority over land use decisions except to 
impose specific air pollution control requirements, which do not drive the land use approval 
process, and CEQA does not grant an agency new powers independent of the powers granted to 
the agency by other laws. [CEQA Guidelines Section 15040(b)]. Therefore, no significant impacts 
from liquefaction are expected and this potential impact will not be considered further.

VII. b) Less Than Significant Impact. Erosion is the movement of rock and soil from place to 
place and is a natural process. Common agents of erosion include wind and flowing water. 
Significant erosion typically occurs on steep slopes where stormwater and high winds can carry 
topsoil down hillsides. Erosion can be increased greatly by earthmoving activities if erosion-
control measures are not used. 

Soil erosion at construction sites could be caused by water, wind, or vehicles tracking soil offsite. 
However, projects that occur as a result of the 2022 AQMP are largely expected to occur at 
commercial and industrial areas and have a small construction footprint. Construction activities 
would be subject to local, regional, and state codes and requirements for erosion control and 
grading during construction. Projects would be subject to the National Pollution Discharge 
Elimination System (NPDES) permitting regulations, including the development and 
implementation of a Stormwater Pollution Prevention Plan (SWPPP) as applicable. Construction 
contractors would be required to prepare and implement a SWPPP and associated Best 
Management Practices (BMPs) in compliance with the Construction General Permit (CGP) during 
grading and construction of any site that disturbs more than one acre of land. Adherence to the 
BMPs in the SWPPP and adherence with local, regional, and state codes and requirements for 
erosion control and grading during construction would reduce, prevent, or minimize soil erosion 
from grading and construction activities. Therefore, soil erosion impacts would be less than 
significant.

VII. c) & d) Less Than Significant Impact. Hazards from liquefaction and lateral spreading are 
addressed in Section VII. a). As concluded in that section, impacts would be less than significant, 
and no mitigation measures are necessary. Following is a discussion of the potential impacts 
resulting from other geologic and soil conditions.
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Lateral Spreading
Lateral spreading is a phenomenon that occurs in association with liquefaction and includes the 
movement of non-liquefied soil materials. 

Subsidence
The major cause of ground subsidence is the excessive withdrawal of groundwater. Soils with high 
silt or clay content are particularly susceptible to subsidence.

Expansive Soils
Expansive soils shrink or swell as the moisture content decreases or increases; the shrinking or 
swelling can shift, crack, or break structures built on such soils.

Geotechnical investigations, as required by the CBC, evaluate the potential for adverse impacts 
from lateral spreading, subsidence, and expansive soils and propose appropriate site design 
measures. Any grading, design, and construction work that may be associated with the proposed 
control measures would conform with the recommended design parameters of a geotechnical 
investigation. Cities and Counties would impose the recommended design parameters as a 
condition of any required planning approval, and compliance would be ensured through plan 
checks and development review processes. Compliance with the requirements of the CBC would 
reduce hazards to less than significant.

VII. e) No Impact. Septic tanks or other similar alternative wastewater disposal systems are 
typically associated with small residential projects in remote areas. The 2022 AQMP does not 
contain control measures that would promote the construction of new residential or other types of 
land use projects in remote areas. The South Coast AQMD has no land use approval authority. 
Consequently, construction of land uses that use septic systems would occur for reasons other than 
complying with AQMP control measures. Furthermore, AQMP control measures typically affect 
existing industrial or commercial facilities that already have appropriate sewerage facility 
connections and are subject to wastewater control requirements, typically through NPDES permits. 
Based on these considerations, the use of septic tanks or other alternative wastewater disposal 
systems will not be further evaluated in the Draft Program EIR.

VII. f) Less Than Significant Impact. Paleontological resources, commonly known as fossils, 
are the recognizable physical remains or evidence of past life forms found on earth in past 
geological periods and can include bones, shells, leaves, tracks, burrows, and impressions. 
Ground-disturbing activities such as grading, or excavation have the potential to unearth 
paleontological resources. Most facilities affected by 2022 AQMP control measures would be 
located on previously disturbed industrial and commercial sites where there is little likelihood of 
identifiable artifacts, it is possible, that cultural or archaeological resources or human remains may 
nevertheless be discovered. New control equipment or infrastructure for zero emission and low 
NOx equipment are unlikely to require substantial soil excavation and would be located on already 
disturbed and developed industrial land uses. Therefore, no significant impact would occur. 
Further, projects implemented as a result of the 2022 AQMP would be subject to project-level 
review, including review of paleontological impacts under CEQA, as applicable. Therefore, 
implementation of the 2022 AQMP is not expected to directly or indirectly destroy a unique 
paleontological resource or site or unique geological feature. 
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Conclusion
Based upon these considerations, significant adverse geology and soils impacts are not expected 
from the implementation of control measures in the 2022 AQMP. Since no significant geology and 
soils impacts were identified, no mitigation measures are necessary or required and therefore will 
not be further discussed in the Draft Program EIR.
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Potentially 
Significant 

Impact

Less Than 
Significant 

With 
Mitigation

Less Than 
Significant 

Impact

No Impact

VIII. HAZARDS AND HAZARDOUS 
MATERIALS. Would the project:

a) Create a significant hazard to the public 
or the environment through the routine 
transport, use, or disposal of hazardous 
materials?

b) Create a significant hazard to the public 
or the environment through reasonably 
foreseeable upset and accident 
conditions involving the release of 
hazardous materials into the 
environment?

c) Emit hazardous emissions, or handle 
hazardous or acutely hazardous 
materials, substances, or waste within 
one-quarter mile of an existing or 
proposed school?

d) Be located on a site which is included 
on a list of hazardous materials sites 
compiled pursuant to Government 
Code Section 65962.5 and, as a result, 
would create a significant hazard to the 
public or the environment?

e) For a project located within an airport 
land use plan or, where such a plan has 
not been adopted, within two miles of a 
public airport or public use airport, 
would the project result in a safety 
hazard for people residing or working 
in the project area?

f) Impair implementation of or physically 
interfere with an adopted emergency 
response plan or emergency evacuation 
plan?

g) Significantly increased fire hazard in 
areas with flammable materials?
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Significance Criteria
Impacts associated with hazards will be considered significant if any of the following occur:

- Non-compliance with any applicable design code or regulation.
- Non-conformance to National Fire Protection Association standards.
- Non-conformance to regulations or generally accepted industry practices related to 

operating policy and procedures concerning the design, construction, security, leak 
detection, spill containment or fire protection.

- Exposure to hazardous chemicals in concentrations equal to or greater than the Emergency
Response Planning Guideline (ERPG) 2 levels.

Discussion

and Safety Code Section 25501:

Hazardous materials include materials that, because of their quantity, concentration, or physical or 
chemical characteristics, pose a significant present or potential hazard to human health and safety 
or to the environment if released. Hazardous materials include, but are not limited to, hazardous 
substances, hazardous waste, and any material that would be injurious to the health and safety of 
persons or harmful to the environment if released. 

azardous materials, and the definition is essentially the same as 
in the Health and Safety Code Section 25117, and in the California Code of Regulations, Title 22, 
Section 66261.2:

Hazardous wastes are those that, because of their quantity, concentration, or physical, chemical, 
or infectious characteristics, may either cause, or significantly contribute to an increase in mortality 
or an increase in serious illness, or pose a substantial present or potential hazard to human health 
or the environment when improperly treated, stored, transported, disposed of, or otherwise 
managed.

Exposure of the public or the environment to hazardous materials could occur through but not 
limited to the following means: improper handling or use of hazardous materials or waste, 
particularly by untrained personnel; transportation accident; environmentally unsound disposal 
methods; and/or fire, explosion, or other emergencies. The severity of potential effects varies with 
the activity conducted, the concentration and type of hazardous material or wastes present, and the 
proximity of sensitive receptors.

The 2022 AQMP is designed to reduce emissions from existing emission sources and promote the 
use of the cleanest available new emission sources. The proposed control measures focus on 
maximizing the implementation of existing zero emission and low NOx technologies, recognizing 
that new zero emissions and ultra-low NOx technologies may still need to be invented or made 
commercially available to achieve the necessary reductions required to attain the 70 ppb ozone 
standard. The 2022 AQMP would accelerate the replacement of high-emitting mobile sources with 
low NOx and zero-emission mobile sources; encourage the use of lower-emitting alternative fuels; 
affect stationary sources at existing commercial/industrial facilities and residential developments; 
develop incentives to remove/replace higher emitting equipment; establish greater control of 
industrial stationary sources; control indirect sources of emissions; improve energy efficiency;
improve detection and procedures; and establish educational and outreach programs.
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Appendix A lists all the 2022 AQMP control measures and identifies those control measures that 
have the potential to generate significant adverse impacts. The discussion in this section identifies 
the net effect on hazard and hazardous materials from implementing the proposed project.

VIII. a), b) & c) Potentially Significant Impact. The 2022 AQMP has the potential to create 
direct or indirect hazard impacts as follows:

Control measures that promote the use of SCR control equipment (e.g., L-CMB-01, L-
CMB-02, L-CMB-03, L-CMB-06, L-CMB-07, L-CMB-08, and MCS-01) may result in the 
increased use of ammonia and related hazards associated with ammonia use, as well as 
generate additional hazardous waste.

Control measures that increase the penetration of low NOx and zero-emission sources (e.g., 
L-CMB-04, L-CMB-05, L-CMB-06, CMB-10, EGM-01, EGM-03, MOB-04, MOB-05,
MOB-06, MOB-07, MOB-09, and MOB-10) could increase the use and production of 
electricity and alternative fuels, requiring the use of natural gas and hydrogen, which are 
hazardous materials and could result in additional hazards impacts in the event of an 
accidental release of these materials into the environment. Some of these control measures 
could involve the use and disposal of batteries associated with zero emission cars and 
trucks, as well as filters. 

Control measures that promote the reformulation of coatings with lower-VOC content 
(CTS-01) may result in reformulated products with hazardous physical or chemical 
properties (e.g., highly flammable or acutely hazardous), which could create hazard 
impacts through the routine transport or disposal of these materials or through upset 
conditions involving the accidental release of these materials into the environment.

For these reasons, the potential hazard impacts will be further evaluated in the Draft Program EIR. 

VIII. d) Less Than Significant Impact. Government Code Section 65962.5 typically refers to a 
list of facilities that may be subject to Resource Conservation and Recovery Act (RCRA) permits 
or site cleanup activities. RCRA facilities affected by the proposed control measures would be 
required to continue managing hazardous materials in accordance with federal, state and local 
regulations. Implementation of the proposed control measures is not expected to interfere with site 
cleanup activities due to historic operations or create additional site contamination. Numerous 
rules and regulations are in place to regulate the use of hazardous materials and require the clean-
up of existing contaminated sites, including the following:  

Transportation of Hazardous Waste. Hazardous materials and hazardous wastes will be 
transported to and/or from the sites are required to comply with the U.S. Department of 
Transportation regulations listed in the Code of Federal Regulations (Title 49, Hazardous 
Materials Transportation Act); Caltrans standards; and the California Occupational Safety 
and Health Administration standards.

Resource Conservation and Recovery Act. Hazardous waste generation, transportation, 
treatment, storage, and disposal will be conducted in compliance with the Subtitle C of the 
Resource Conservation and Recovery Act (RCRA) (Code of Federal Regulations, Title 40, 
Part 263), including the management of nonhazardous solid wastes and underground tanks 
storing petroleum and other hazardous substances. Designated Certified Unified Program 
Agencies would implement state and federal regulations for the following programs: 1) 
Hazardous Materials Release Response Plans and Inventory Program; 2) California 
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Accidental Release Prevention Program; 3) Aboveground Petroleum Storage Act Program;
and 4) Underground Storage Tank Program; 5) Hazardous Waste Generator and Onsite 
Hazardous Waste Treatment Programs; and 6) Hazardous Materials Management Plan and 
Hazardous Material Inventory Statement Program.

California UST Regulations. Underground storage tank (UST) repairs and/or removals 
will be conducted in accordance with the California UST Regulations (Title 23, Chapter 
16 of the California Code of Regulations). Any unauthorized release of hazardous materials 
will require release reporting, initial abatement, and corrective actions that will be 
completed with oversight from the Regional Water Quality Control Board, Department of 
Toxic Substances Control, Fire Protection Districts, South Coast AQMD, and/or other 
regulatory agencies, as necessary. 

Volatile Organic Compound Emissions. South Coast AQMD Rule 1166 Volatile 
Organic Compound Emissions from Decontamination of Soil, establishes requirements to
control VOC emissions from excavating, grading, handling, and treating soil contaminated 
from leakage, spillage, or other means of VOC deposition. Rule 1166 stipulates that any 
parties planning on excavating, grading, handling, transporting, or treating soils 
contaminated with VOCs must first apply for and obtain, and operate pursuant to, a 
mitigation plan prior to commencement of operation. BACT is required during all phases 
of remediation of soil contaminated with VOCs. Rule 1166 also sets forth testing, record 
keeping and reporting procedures that must be followed at all times. Non-compliance with 
Rule 1166 can result in the revocation of the approved mitigation plan, the owner and/or 
the operator being served with a Notice of Violation for creating a public nuisance, or an 
order to halt the offending operation until the public nuisance is mitigated.

Earth Moving Activities of Soils Contaminated by Toxic Air Contaminants. South 
Coast AQMD Rule 1466 Control of Particulate Emissions from Soils with Toxic Air 
Contaminants, applies to any owner or operator conducting earth-moving activities of soil 
with applicable toxic air contaminant(s) that have been identified as contaminant(s) of 
concern at a site. The provisions in Rule 1466 include ambient PM10 monitoring, dust 
control measures, notification, signage, and recordkeeping requirements. The rule does not 
apply to earth-moving activities of soil with applicable toxic air contaminant(s) of less than 
50 cubic yards.

Excavation activities that may occur are expected to be minimal as it would be confined to existing 
industrial and commercial facilities that have been previously developed. Installation of equipment 
such as air pollution control equipment is not expected to require substantial ground disturbance 
to create compliant foundations. Projects that would require a grading permit prior construction 
infrastructure would be subject to local regulations. Activities resulting from implementation of 
the proposed control measures would also be subject to project-level review, including review of 
hazard impacts under CEQA, as applicable. Therefore, significant hazards from sites that might 
be included on a list of hazardous materials sites compiled pursuant to Government Code Section 
65962.5 would be less than significant. Therefore, this topic will not be further evaluated in the 
Draft Program EIR.

VIII. e) No Impact. The State Aeronautics Act of the California Public Utilities Code establishes 
statewide requirements for the airport land use compatibility planning and requires nearly every 
county to create an Airport Land Use Commission or an alternative process with a designated 
responsible agency or agencies. The main goal of the Airport Land Use Commission (ALUC) or 
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designated responsible agency is to protect the public health, safety and welfare by ensuring the 

exposure to extensive noise and safety hazards within areas around airports. Compatibility issues 
are identified and analyzed in Airport Land Use Compatibility Plans for each airport, as applicable, 
and implementation of these plans promotes compatible development around the airports. ALUCs 
and/or designated responsible agencies would review land use compatibility issues for any projects 
that may occur due to the implementation of the proposed control measures that are within airport 
safety zones including safety, noise, overflight and airspace protection.

Furthermore, Federal Aviation Administration regulation, 14 CFR Part 77 Safe, Efficient Use 
and Preservation of the Navigable Airspace, provides information regarding the types of projects 
that may affect navigable airspace. Projects may adversely affect navigable airspace if they involve 
construction or alteration of structures greater than 200 feet above ground level within a specified 
distance from the nearest runway or objects within 20,000 feet of an airport or seaplane base with 
at least one runway more than 3,200 feet in length and the object would exceed a slope of 100:1 
horizontally (100 feet horizontally for each one foot vertically from the nearest point of the 
runway). As such, the installation of air pollution control equipment or measures within industrial 
and commercial areas is not expected to involve construction or alteration of structures greater 
than 200 feet or affect navigable airspace. Therefore, projects located within an airport land use 
plan or, where such a plan has not been adopted, within two miles of a public airport or public use 
airport, would not result in a safety hazard for people residing or working in the project area.

VIII. f) No Impact. Local emergency management plans, evacuation plans, and/or safety elements 
included in General Plans typically include emergency evacuation route maps that help residents 

area without congestion and gridlock. Identified routes consist mostly of interstate freeways and 
state highways. The maps are intended to support pre-emergency identification of options for 
ingress and egress. The specific emergency routes employed in the case of an actual emergency 
are usually designated by evacuation authorities based on emergency conditions and are 
communicated to residents at the time of the emergency. 

Local emergency management plans or hazard mitigation plans address how counties and cities 
should respond to extraordinary events or disasters (e.g., aviation accidents, civil unrest and 
disobedience/riot, dam and reservoir failure, disease, earthquake, flood, etc.), from the 
preparedness phase through recovery. County or city fire and law enforcement departments are 
responsible for coordinating all emergency management activities and implementing local 
emergency management or hazard mitigation plans. 

Implementing certain control measures may result in the need for additional storage of hazardous 
materials (e.g., ammonia) at industrial facilities. Such modifications may require revisions to the 
emergency response plans at these facilities if new hazardous materials are introduced to a facility. 
However, these facility modifications would not be expected to interfere with emergency response 
procedures. For the proposed control measures that will affect residential land uses, any 
modifications needed involving the replacement of water heaters, space heaters, cooling devices, 
and other combustion sources would occur inside the buildings or in the case of energy efficiency 
improvements such as installing solar, on the roofs of residential buildings and would not require 
the use of hazardous materials and would also not be expected to interfere with emergency 
response procedures. Further, the 2022 AQMP is not expected to cause physical changes to 
roadways or alter traffic patterns on highways and freeways. Any construction activities associated 
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with the proposed project would occur within the boundaries of industrial/commercial facilities 
and/or residential land uses and would not occur on any major arterials or highways that may be 
used during potential emergency situations. Activities resulting from the compliance of the 
proposed project would also be required to provide adequate access for emergency vehicles per 
the California Fire Code. Any short-term temporary impacts on adjacent roadways would be 
temporary and limited to the construction period. Therefore, the 2022 AQMP is not expected to 
impair the implementation of or physically interfere with an adopted emergency response plan or 
emergency evacuation plan. 

VIII. g) Less than Significant Impact. The California Fire Code and CBC set standards intended 
to minimize risks from flammable or otherwise hazardous materials. Local jurisdictions are 
required to adopt the uniform codes or comparable regulations. Local fire agencies require permits 
for the use or storage of hazardous materials and permit modifications for proposed increases in 
their use. Permit conditions depend on the type and quantity of the hazardous materials at the 
facility. Permit conditions may include, but are not limited to, specifications for sprinkler systems, 
electrical systems, ventilation, and containment. The fire departments make annual business 
inspections to ensure compliance with permit conditions and other appropriate regulations. 
Further, businesses are required to report increases in the storage or use of flammable and 
otherwise hazardous materials to local fire departments. Local fire departments ensure that 
adequate permit conditions are in place to protect against the potential risk of upset. In addition, 
the National Fire Protection Association has special designations for deflagrations (e.g., explosion 
prevention) when using materials that may be explosive. Therefore, impacts associated with the 
2022 AQMP on fire hazards would be less than significant. 

Conclusion
Based upon these considerations, potentially significant adverse hazards and hazardous materials 
impacts could occur due to the increased use of hazardous materials, including ammonia, natural 
gas and alternative fuels. Impacts associated with being located on a site listed pursuant to 
Government Code Section 65962.5, being located within an airport land use plan or two miles 
from an airport, interference with an emergency response plan or the use of flammable materials 
are not expected from implementing the proposed project. The impacts of the project on hazards 
and hazardous materials will be addressed in the Draft Program EIR. 
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Potentially 
Significant 

Impact

Less Than 
Significant 

With 
Mitigation

Less Than 
Significant 

Impact

No Impact

IX. HYDROLOGY AND WATER 
QUALITY. Would the project:

a) Violate any water quality standards, 
waste discharge requirements, or 
otherwise substantially degrade surface 
or ground water quality?

b) Substantially decrease groundwater 
supplies or interfere substantially with 
groundwater recharge such that the 
project may impede sustainable 
groundwater management of the basin?

c) Substantially alter the existing drainage 
pattern of the site or area, including 
through the alteration of the course of a 
stream or river or through the addition 
of impervious surfaces, in a manner 
which would: 

Result in substantial erosion or 
siltation on- or off-site?

Substantially increase the rate or 
amount of surface runoff in a 
manner which would result in 
flooding on- or off-site?
Create or contribute runoff water 
which would exceed the capacity of 
existing or planned storm water 
drainage systems or provide 
substantial additional sources of 
polluted runoff?

Impede or redirect flood flows?

d) In flood hazard, tsunami, or seiche 
zones, risk release of pollutants due to 
project inundation?

e) Conflict with or obstruct 
implementation of a water quality 
control plan or sustainable groundwater 
management plan?
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Potentially 
Significant 

Impact

Less Than 
Significant 

With 
Mitigation

Less Than 
Significant 

Impact

No Impact

f) Require or result in the relocation or 
construction of new or expanded water, 
wastewater treatment or storm water 
drainage, facilities or new storm water 
drainage facilities, the construction or 
relocation of which could cause 
significant environmental effects?

g) Have sufficient water supplies available 
to serve the project and reasonably 
foreseeable future development during 
normal, dry and multiple dry years?

h) Result in a determination by the 
wastewater treatment provider which 
serves or may serve the project that it 
has adequate capacity to serve the 

commitments?

Significance Criteria
Potential impacts on water resources will be considered significant if any of the following criteria 
apply:

Water Demand
- The existing water supply does not have the capacity to meet the increased demands of the 

project, or the project would use more than 262,820 gallons per day of potable water.
- The project increases demand for total water by more than five million gallons per day.

Water Quality
- The project will cause degradation or depletion of ground water resources substantially 

affecting current or future uses.
- The project will cause the degradation of surface water substantially affecting current or 

future uses.
- The project will result in a violation of National Pollutant Discharge Elimination System 

(NPDES) permit requirements.
- The capacities of existing or proposed wastewater treatment facilities and the sanitary 

sewer system are not sufficient to meet the needs of the project.
- The project results in substantial increases in the area of impervious surfaces, such that 

interference with groundwater recharge efforts occurs.
- The project results in alterations to the course or flow of floodwaters.
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Discussion
The 2022 AQMP is designed to reduce emissions from existing emission sources and promote the 
use of the cleanest available new emission sources. The proposed control measures focus on 
maximizing the implementation of existing zero emission and low NOx technologies, recognizing 
that new zero emissions and ultra-low NOx technologies may still need to be invented or made 
commercially available to achieve the necessary reductions required to attain the 70 ppb ozone 
standard. The 2022 AQMP would accelerate the replacement of high-emitting mobile sources with 
low NOx and zero-emission mobile sources; encourage the use of lower-emitting alternative fuels; 
affect stationary sources at existing commercial/industrial facilities and residential developments; 
develop incentives to remove/replace higher emitting equipment; establish greater control of 
industrial stationary sources; control indirect sources of emissions; improve energy efficiency; 
improve detection and procedures; and establish educational and outreach programs.

Appendix A lists all the 2022 AQMP control measures and identifies those control measures that 
have the potential to generate significant adverse impacts. The discussion in this section identifies 
the net effect on hydrology and water quality from implementing the proposed project.

IX. a) and h) Potentially Significant Impact. Implementation of the proposed control measures 
may result in increased or altered wastewater streams, as follows:

Control measures that promote reformulation of coatings, solvents, adhesives or lubricants 
(CTS-01). It is not expected that there would be a substantial increase in the volume of 
wastewater generated by facilities affected by the control measures, but there may be a 
change in the nature and toxicity of wastewater effluent.

Control measures that may result in an increase in steam and potential increase in water 
use if new steam turbines are installed (e.g., L-CMB-05, and L-CMB-06).

Control measures that promote the use of alternative fuels may have the potential to create 
water quality impacts in the event of accidental releases of alternative fuels during 
transport, storage or handling (e.g., MOB-05, MOB-06, MOB-07, and MOB-08).

Control measures that result in additional water use from composting handling (e.g., MCS-
02).

Implementation of the proposed control measures may result in the increased use of water. In 
addition, some of the proposed control measures may result in the generation of increased volumes 
of wastewater that could adversely affect water quality standards or waste discharge requirements 
resulting in the need for new or increased wastewater treatment capacity. Therefore, these topics 
will be evaluated further in the Draft Program EIR. 

IX. b) and e) Less Than Significant Impact. Implementation of the proposed control measures 
may result in an increased demand for water. However, because of existing state regulations and 
requirements, the impact on ground water supplies is expected to be less than significant. 

On September 16, 2014, Governor Jerry Brown signed into law a three-bill legislative package, 
composed of AB 1739 (Dickinson), SB 1168 (Pavley), and SB 1319 (Pavley), collectively known 
as the Sustainable Groundwater Management Act (SGMA). The SGMA sets a framework for 
sustainable, groundwater management. SGMA requires governments and water agencies of high 
and medium priority basins to halt overdraft and bring groundwater basins into balanced levels of 
pumping and recharge. SGMA empowers local agencies to form Groundwater Sustainability 
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Agencies (GSAs) to manage basins sustainably and requires those GSAs to adopt Groundwater 
Sustainability Plans (GSPs) for crucial groundwater basins in California. Activities undertaken to 
comply with the 2022 AQMP would be located in areas that are governed under a GSP. However, 
activities that result from compliance with the proposed project would still be required to comply 
with applicable groundwater quality standards and will be expected to comply with the applicable 
GSPs, and would not be expected to substantially interfere with implementation of any GSP. 
Therefore, the 2022 AQMP would not conflict with or obstruct the implementation of a 
groundwater management plan and impacts would be less than significant.

IX. c) No Impact. Implementation of the proposed control measures would not be expected to 
generate construction of new structures that could alter existing drainage patterns by altering the 
course of a river or stream that would result in substantial erosion, siltation, or flooding on or 
offsite, increase the rate or amount of surface runoff that would exceed the capacity of existing or 
planned stormwater drainage systems, etc. Although minor modifications might occur at 
commercial or industrial facilities affected by the proposed control measures, these facilities have, 
typically, already been graded and the areas surrounding them have likely already been paved over 
or landscaped. New structures would be expected to occur in industrial or commercials areas (e.g., 
alternative fuel stations) and would not be developed in streams, rivers, or other drainage systems. 
As a result, further modifications at affected facilities that may occur as a result of implementing 
the proposed control measures are not expected to alter existing drainage patterns or stormwater 
runoff. Since this potential adverse impact is not considered to be significant, it will not be further 
evaluated in the Draft Program EIR.

IX. d) No Impact. Implementation of the proposed control measures would not include the 
construction of new or relocation of new structures or facilities and, as such, would not require the 
placement of new structures within a tsunami or seiche zones area. 

A seiche is an oscillating surface wave in a restricted or enclosed body of water, generated by 
ground motion, usually during an earthquake. Seiches are of concern for water storage facilities 
because inundation from a seiche can occur if the wave overflows a containment wall, such as the 
wall of a reservoir, water storage tank, dam, or other artificial body of water. Activities undertaken 
to comply with control measures that are developed as part of the 2022 AQMP may be at risk of 
inundation due to seiches however any flood event of this nature would be part of the existing 
setting that is present for reasons unrelated to implementation of the 2022 AQMP.

Tsunamis are a type of earthquake-induced flooding produced by large-scale sudden disturbances 
of the sea floor. Tsunami waves interact with the shallow sea floor when approaching a landmass, 
resulting in an increase in wave height and a destructive wave surge into low-lying coastal areas. 
Activities undertaken to comply with control measures that are part of the 2022 AQMP may be at 
risk of inundation due to tsunamis if they occur at existing locations which are at risk for tsunamis.
However, any tsunami hazard would be part of the existing setting and unrelated to implementation 
of the 2022 AQMP.

It should be noted that activities undertaken to comply with control measures in the 2022 AQMP 
would be subject to project-level review, including the review of impacts due to inundation under 
CEQA, as applicable. Furthermore, the storage of hazardous materials onsite would be governed 
by existing regulations of several agencies, including the U.S. EPA, U.S. Department of 
Transportation, the California RWQCB, California Division of Occupational Safety and Health, 
and local or regional environmental health departments and fire departments. Strict adherence to 
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all local and regional emergency response plan requirements would also be required. In addition, 
implementing the proposed control measures in the 2022 AQMP would not be expected to violate 
any regulatory requirements in regard to storage of hazardous materials onsite. Based on the 
preceding discussion, activities that result from compliance with the proposed project would not 
release pollutants as the result of floods, tsunami, or seiche. Therefore, no impact would occur and 
no mitigation measures are necessary.

IX. f) and g) Potentially Significant Impact. As indicated in Section IX. a), implementation of 
the proposed control measures may result in the generation of increased volumes of wastewater 
that could adversely affect water quality standards or waste discharge requirements resulting in the 
need for new or increased wastewater treatment capacity. Implementation of the proposed control 
measures may result in an increased demand for water, as follows:

Control measures that promote reformulation of coatings, solvents, adhesives or lubricants 
(CTS-01). It is not expected that there would be a substantial increase in the volume of 
wastewater generated by facilities affected by the control measures, but there may be a 
change in the nature and toxicity of wastewater effluent.

Control measures that may result in an increase in steam and potential increase in water 
use if new steam turbines are installed (e.g., L-CMB-05, and L-CMB-06).

Control measures that promote the use of alternative fuels may have the potential to create 
water quality impacts in the event of accidental releases of alternative fuels during 
transport, storage or handling (e.g., MOB-05, MOB-06, MOB-07, and MOB-08).

Control measures that result in additional water use from composting handling (e.g., MCS-
02).

These proposed control measures may require additional water, may require expansion of existing 
water supply facilities or require new water supply facilities. Therefore, this topic is potentially 
significant and will be evaluated further in the Draft Program EIR.

Conclusion
Based upon these considerations, significant hydrology and water quality impacts may occur due 
to the increase in water demand and wastewater discharge due to implementation of some of the 
2022 AQMP control measures. These impacts will be further analyzed in the Draft Program EIR.
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Potentially 
Significant 

Impact

Less Than 
Significant 

With 
Mitigation

Less Than 
Significant 

Impact

No
Impact

X. LAND USE AND PLANNING. 
Would the project:

a) Physically divide an established 
community? 

b) Cause an environmental impact due to 
a conflict with any land use plan, 
policy, or regulation adopted for the 
purpose of avoiding or mitigating an 
environmental effect? 

Significance Criteria
Land use and planning impacts will be considered significant if the project conflicts with the land 
use and zoning designations established by local jurisdictions. 

Discussion
The 2022 AQMP is designed to reduce emissions from existing emission sources and promote the 
use of the cleanest available new emission sources. The proposed control measures focus on 
maximizing the implementation of existing zero emission and low NOx technologies, recognizing 
that new zero emissions and ultra-low NOx technologies may still need to be invented or made 
commercially available to achieve the necessary reductions required to attain the 70 ppb ozone 
standard. The 2022 AQMP would accelerate the replacement of high-emitting mobile sources with 
low NOx and zero-emission mobile sources; encourage the use of lower-emitting alternative fuels; 
affect stationary sources at existing commercial/industrial facilities and residential developments; 
develop incentives to remove/replace higher emitting equipment; establish greater control of 
industrial stationary sources; control indirect sources of emissions; improve energy efficiency; 
improve detection and procedures; and establish educational and outreach programs.

Appendix A lists all the 2022 AQMP control measures and identifies those control measures that 
have the potential to generate significant adverse impacts. The discussion in this section identifies 
the net effect on land use from implementing the proposed project.

X. a) No Impact. Implementation of the proposed control measures that promote the installation 
of stationary source control equipment at existing commercial or industrial facilities would not 
create land use impacts because construction of major new developments (e.g., new 
neighborhoods) affecting land use planning would occur for reasons other than implementation of 
the proposed control measures and could occur regardless of the 2022 AQMP. Facilities required 
to support the 2022 AQMP control measures would be expected to occur in industrial and 
commercial areas that would be compatible with such development. Similarly, for the proposed 
control measures that will affect residential land uses, any modifications needed would occur 
inside the buildings or in the case of energy efficiency improvements such as installing solar, on 
the roofs of residential buildings, and would not be expected to require new residential 
developments. Furthermore, the South Coast AQMD has no land use approval authority except to 
impose air pollution control requirements, which do not drive the land use approval process; this 
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authority lies within the jurisdiction of public agencies with general government authority such as 
cities or counties. Since the 2022 AQMP does not require construction of major new land use 
developments in any areas of the , it is not expected to physically 
divide any established communities within this region. 

EGM-01 would affect new or redevelopment projects but would not affect the land use or zoning 
aspects of projects. EGM-01 would minimize air quality impacts but would not impact planning 
decisions made by local jurisdictions so no impacts on land use would be expected. 
Implementation of the proposed control measures that accelerate the use of zero emission or low 
NOx mobile sources or the use of alternative clean fuels would not create land use impacts because 
on-road vehicles would continue to operate on existing roadways and would not require 
construction of new roadways that could physically divide communities.

Potential land use impacts associated with the 2022 AQMP could be associated with the 
construction of support systems (e.g., catenary overhead electrical lines or magnetic infrastructure 
related to operation of zero- and low NOx transport systems). For purposes of evaluating potential 
land use impacts, it has been assumed herein that no new rail or truck traffic routes would be 
constructed, but rather that existing truck and rail routes/corridors would be modified. The truck 
and rail corridors likely to be involved are primarily associated with rail yards and intermodal 
facilities in industrial zones within the Southern California area. Examples of these areas include, 
but are not limited to, the Port of Los Angeles, Port of Long Beach, and industrial areas in and 
around container transfer facilities near the Terminal Island Freeway, along the Alameda Corridor, 
as well as inland rail yards near downtown Los Angeles. Since only existing transportation routes
would likely be modified (e.g., electric lines installed) and no new transportation routes are 
anticipated, no land use conflicts, or inconsistencies with any general plan, specific plan, local 
coastal program, or zoning ordinance are expected.

Construction activities would be required to install these systems and would require the use of 
heavy construction equipment, e.g., backhoes, cranes, front end loaders, and other types of 
equipment, for installation. These construction activities are expected to occur along heavily 
travelled roadways near the existing ports and rail yards. While these projects would require local 
approvals, they are not expected to result in significant land use impacts as they would occur within 
or adjacent to existing transportation corridors.

It is possible that construction activities could temporarily disrupt or divide a community. 
However, because construction of new traffic routes/corridors or widening of existing 
routes/corridors are not expected to be required as part of the proposed project, once construction 
activities are finished and the physical barriers removed, no long-term land use impacts are 
anticipated. The installation of electric and/or magnetic infrastructure is only expected to occur 
along existing roadways/freeways and transportation corridors, which are already heavily traveled 
and in many cases, may already divide existing communities. The installation of the electric and/or 
magnetic infrastructure is not expected to create any new barriers or further physically divide an 
established community, following the completion of construction. 

Activities that result from compliance with the proposed project would be subject to project-level 
review that would assess consistency with these adopted land use regulations, including review of 
impacts to land use and planning under CEQA, as applicable. Any proposed modification to an 
existing rail or truck traffic route/corridor will require a separate CEQA evaluation. No significant 
land use impacts were identified because the proposed control measures would be expected to 
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comply with, and not interfere with, applicable land use plans, policies, or regulations of an agency 
with jurisdiction over the project (including, but not limited to the general plans, specific plans, 
local coastal programs or zoning ordinances). 

No provisions of the proposed project would directly affect applicable land use plans, policies or 
regulations. The South Coast AQMD is specifically excluded from infringing on existing city or 
county land use authority. [Health and Safety Code Section 40414]. Land use and other planning 
considerations are determined by local governments and no present or planned land uses in the 
region or planning requirements will be altered by the proposed project. There are existing links 

RTP/SCS (SCAG, 2020) accounts for these links when designing ways to improve air quality, 
transportation systems, land use, compatibility and housing opportunities in the region. Land use 

projections. The 2022 AQMP does not affect local government land use planning decisions; 
instead, it incorporates local land use planning decisions and population growth. The proposed 

Therefore, the proposed project is not expected to result in significant land use impacts.

Conclusion
Based upon these considerations, significant land use and planning impacts are not expected from 
implementing the proposed project. Since no significant land use and planning impacts were 
identified, no mitigation measures are necessary or required and therefore will not be further 
discussed in the Draft Program EIR.
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Potentially 
Significant 
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Mitigation

Less Than 
Significant 

Impact

No
Impact

XI. MINERAL RESOURCES. Would the 
project:

a) Result in the loss of availability of a 
known mineral resource that would be 
of value to the region and the residents 
of the state? 

b) Result in the loss of availability of a 
locally-important mineral resource 
recovery site delineated on a local 
general plan, specific plan or other land 
use plan? 

Significance Criteria
Project-related impacts on mineral resources will be considered significant if any of the following 
conditions are met:

- The project would result in the loss of availability of a known mineral resource that would 
be of value to the region and the residents of the state.

- The proposed project results in the loss of availability of a locally-important mineral 
resource recovery site delineated on a local general plan, specific plan or other land use 
plan.

Discussion
The 2022 AQMP is designed to reduce emissions from existing emission sources and promote the 
use of the cleanest available new emission sources. The proposed control measures focus on 
maximizing the implementation of existing zero emission and low NOx technologies, recognizing 
that new zero emissions and ultra-low NOx technologies may still need to be invented or made 
commercially available to achieve the necessary reductions required to attain the 70 ppb ozone 
standard. The 2022 AQMP would accelerate the replacement of high-emitting mobile sources with 
low NOx and zero-emission mobile sources; encourage the use of lower-emitting alternative fuels; 
affect stationary sources at existing commercial/industrial facilities and residential developments; 
develop incentives to remove/replace higher emitting equipment; establish greater control of 
industrial stationary sources; control indirect sources of emissions; improve energy efficiency; 
improve detection and procedures; and establish educational and outreach programs.

Appendix A lists all the 2022 AQMP control measures and identifies those control measures that 
have the potential to generate significant adverse impacts. The discussion in this section identifies 
the net effect on mineral resources from implementing the proposed project.

XI. a) & b) No Impact. There are no provisions in the 2022 AQMP that would result in the loss 
of availability of a known mineral resource of value to the region and the residents of the state, or 
of a locally-important mineral resource recovery site delineated on a local general plan, specific 
plan or other land use plan. Some examples of mineral resources are gravel, asphalt, bauxite, and 
gypsum, which are commonly used for construction activities or industrial processes. The 2022 
AQMP provides incentives for the penetration of low NOx and zero emission technologies which 
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are not expected to result in an increase in the use of mineral resources. The proposed project is 
not expected to require substantial construction activities and would not have any significant 
effects on the use of important minerals, such as those described above (with the exception of the 
use of a minimal amount of gravel and asphalt for limited paving activities), nor would the project 
result in covering over or otherwise making mineral resources unrecoverable. Therefore, no new 
demand for mineral resources is expected to occur and no significant adverse mineral resources 
impacts from implementing the proposed project are anticipated.

Conclusion
Based upon these considerations, significant adverse mineral resource impacts are not expected 
from implementing the proposed project. Since no significant mineral resource impacts were 
identified, no mitigation measures are necessary or required and therefore will not be further 
discussed in the Draft Program EIR.
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Potentially 
Significant 

Impact

Less Than 
Significant 

With 
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Less Than 
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XII. NOISE. Would the project result in:
a) Generation of a substantial temporary 

or permanent increase in ambient noise 
levels in the vicinity of the project in 
excess of standards established in the 
local general plan or noise ordinance, or 
applicable standards of other agencies?

b) Generation of excessive groundborne 
vibration or groundborne noise levels? 

c) For a project located within the vicinity 
of a private airstrip or an airport land 
use plan or, where such a plan has not 
been adopted, within two miles of a 
public airport or public use airport, 
would the project expose people 
residing or working in the project area 
to excessive noise levels?

Significance Criteria
Noise impact will be considered significant if: 

- Construction noise levels exceed the local noise ordinances or, if the noise threshold is 
currently exceeded, project noise sources increase ambient noise levels by more than three 
decibels (dBA) at the site boundary. Construction noise levels will be considered 
significant if they exceed federal Occupational Safety and Health Administration (OSHA) 
noise standards for workers.

- The proposed project operational noise levels exceed any of the local noise ordinances at 
the site boundary or, if the noise threshold is currently exceeded, project noise sources 
increase ambient noise levels by more than three dBA at the site boundary.

Discussion
The 2022 AQMP is designed to reduce emissions from existing emission sources and promote the 
use of the cleanest available new emission sources. The proposed control measures focus on 
maximizing the implementation of existing zero emission and low NOx technologies, recognizing 
that new zero emissions and ultra-low NOx technologies may still need to be invented or made 
commercially available to achieve the necessary reductions required to attain the 70 ppb ozone 
standard. The 2022 AQMP would accelerate the replacement of high-emitting mobile sources with 
low NOx and zero-emission mobile sources; encourage the use of lower-emitting alternative fuels; 
affect stationary sources at existing commercial/industrial facilities and residential developments; 
develop incentives to remove/replace higher emitting equipment; establish greater control of 
industrial stationary sources; control indirect sources of emissions; improve energy efficiency; 
improve detection and procedures; and establish educational and outreach programs.
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Appendix A lists all the 2022 AQMP control measures and identifies those control measures that 
have the potential to generate significant adverse impacts. The discussion in this section identifies 
the net effect on noise from implementing the proposed project.

XII. a) Potentially Significant Impact. Implementation of the proposed control measures would 
promote installation of control equipment or modification of operational practices at existing 
commercial or industrial facilities, typically located in appropriately zoned industrial or 
commercial areas. Although installation of some control equipment may generate noise impacts, 
control equipment would typically be installed within the boundaries of industrial and commercial 
facilities. However, once construction is complete, air pollution control equipment does not 
typically generate high noise levels. Similarly, for the proposed control measures that will affect 
residential land uses, any modifications needed involving the replacement of water heaters, space 
heaters, cooling devices, and other combustion sources would occur inside the buildings or in the 
case of energy efficiency improvements such as installing solar, on the roofs of residential 
buildings. Although installation of these equipment may generate noise impacts, once construction 
is complete, operation of the new equipment does not typically generate high noise levels.

Ambient noise levels associated with commercial and industrial areas are typically driven by noise 
from freeway and/or highway traffic in the area and heavy-duty equipment used for materials 
manufacturing or processing at nearby facilities. It is not expected that installation of air pollution 
control equipment would substantially increase ambient [operational] noise levels in an area, either 
permanently or intermittently, or expose people to excessive noise levels that would be noticeable 
above and beyond existing ambient levels. The proposed measures that could increase the use of 
alternative fuels could result in the construction of new industrial facilities, such as hydrogen 
plants, which are sources of industrial noise. Commercial and industrial facilities are typically 
located in areas with high levels of local ambient noise, building walls promote noise dampening, 
and noise levels attenuate with separation distance. Affected facilities would be required to comply 
with local noise ordinances, which may require construction of noise barriers or other noise control 
devices. Noise associated with potential construction activities is potentially significant and will 
be evaluated in the Draft Program EIR. 

Implementation of 2022 AQMP control measures that could result in the construction of electric 
or magnetic infrastructure (e.g., EGM-01, MOB-02A, MOB-02B, MOB-06 and MOB-07) could 
increase noise by concentrating traffic along specific corridors. Construction activities would be 
required to install these systems and would require the use of heavy equipment to install the electric 
or magnetic systems. Heavy construction equipment such as backhoes, cranes, aerial lifts, front 
end loaders, and other types of equipment would be required for installation. The electrical or 
magnetic systems would be installed within or adjacent to existing roadways. These construction 
activities are expected to occur along heavily travelled roadways (e.g., roads near the ports and 
near intermodal train yards). Construction activities are expected to generate noise due to the 
presence of heavy construction equipment. Some of the construction activities could occur near 
residential areas, e.g., communities adjacent to the ports and Alameda Corridor. Therefore, noise 
impacts associated with the construction activities are potentially significant and will be evaluated 
in the Draft Program EIR. 

Implementation of the proposed control measures that promote the acceleration of zero emission 
electric vehicle technologies would result in noise reductions. Electric vehicles generate less noise 
than diesel or gasoline engines because the electric engines have substantially fewer moving parts 
than conventional engines. Therefore, increasing the fleet of electric vehicles while removing 
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diesel or gasoline engines from the fleet is expected to result in a reduction in noise from on-road 
vehicles. 

XII. b) Potentially Significant. Operation of the proposed project would not generate substantial 
levels of vibration because there are no notable sources of vibrational energy associated with the 
proposed project. The 2022 AQMP would accelerate the replacement of high-emitting mobile 
sources with low NOx and zero emission mobile sources; establish greater control of industrial 
stationary sources; control indirect sources of emissions; develop incentives to remove/replace 
higher emitting equipment; improve detection and procedures; and establish educational and 
outreach programs. Implementation of the proposed control measures would not result in an 
increase in groundborne vibration levels because air pollution control equipment is not typically 
vibration intensive equipment. As noted above, early penetration of zero emission electric vehicles 
would also not generate groundborne vibration impacts because such vehicles have fewer moving 
parts that could generate vibrations compared to gasoline or diesel vehicles. The proposed project 
would control emissions from mobile sources, but would not be expected to result in an increase 
in mobile sources (e.g., trains or trucks) that produce significant groundborne vibration impacts. 
Consequently, the proposed control measures would not cause substantial noise or excessive 
groundborne vibration impacts. Operational noise impacts, therefore, will not be further evaluated
in the Draft Program EIR. 

Construction activities generate varying degrees of ground vibration, depending on the 
construction procedures, construction equipment used, and proximity to vibration-sensitive uses. 
The generation of vibration can range from no perceptible effects at the lowest vibration levels, to 
low rumbling sounds and perceptible vibrations at moderate levels, to slight damage at the highest 
levels. Vibration associated with ground-borne sources is generally not a common environmental 
problem. However, construction activities such as blasting, pile driving, and heavy earthmoving 
equipment are potential sources of vibration during construction activities. In general, demolition 
of structures during construction generates the highest levels of vibration. The proposed project 
could result in vibration associated with construction activities including pile driving in areas 
where the geological conditions require piles for stable foundations for new infrastructure, and 
potential demolition activities. Although these activities are limited to the construction phase of 
projects, vibration is potentially significant and will be evaluated in the Draft Program EIR. 

XII. c) Less Than Significant Impact. Although some of the facilities affected by the proposed 
project may be located at sites within an airport land use plan, or within two miles of a public 
airport or private airstrip, the addition of new or modification of existing control equipment would 
not expose people residing or working in the project area to appreciably greater noise levels. All 
noise producing equipment must comply with local noise ordinances and applicable OSHA or 
Cal/OSHA workplace noise reduction requirements. Therefore, less than significant noise impacts 
are expected to occur at sites located within an airport land use plan, or within two miles of an 
airport or airstrip.
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Conclusion
Based upon the above considerations, significant adverse project-specific noise impacts could 
occur during construction activities associated with implementation of the 2022 AQMP control 
measures and, therefore, will be further evaluated in the Draft Program EIR. Operational noise 
impacts are expected to be less than significant and will not be further evaluated.
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XIII. POPULATION AND HOUSING. 
Would the project:

a) Induce substantial unplanned 
population growth in an area, either 
directly (e.g., by proposing new homes 
and businesses) or indirectly (e.g., 
through extension of roads or other 
infrastructure)? 

b) Displace substantial numbers of 
existing people or housing, 
necessitating the construction of 
replacement housing elsewhere? 

Significance Criteria
Impacts of the proposed project on population and housing will be considered significant if the 
following criteria are exceeded: 

- The demand for temporary or permanent housing exceeds the existing supply.

- The proposed project produces additional population, housing or employment inconsistent 
with adopted plans either in terms of overall amount or location.

Discussion
The 2022 AQMP is designed to reduce emissions from existing emission sources and promote the 
use of the cleanest available new emission sources. The proposed control measures focus on 
maximizing the implementation of existing zero emission and low NOx technologies, recognizing 
that new zero emissions and ultra-low NOx technologies may still need to be invented or made 
commercially available to achieve the necessary reductions required to attain the 70 ppb ozone 
standard. The 2022 AQMP would accelerate the replacement of high-emitting mobile sources with 
low NOx and zero-emission mobile sources; encourage the use of lower-emitting alternative fuels; 
affect stationary sources at existing commercial/industrial facilities and residential developments; 
develop incentives to remove/replace higher emitting equipment; establish greater control of 
industrial stationary sources; control indirect sources of emissions; improve energy efficiency; 
improve detection and procedures; and establish educational and outreach programs.

Appendix A lists all the 2022 AQMP control measures and identifies those control measures that 
have the potential to generate significant adverse impacts. The discussion in this section identifies 
the net effect on population and housing from implementing the proposed project.

XIII. a) & b) No Impact. The proposed project is not anticipated to generate any significant
effects, either direct or indirect, on the population or population distribution of people living in the 

comply with the implementations of the proposed control measures. As published in the Connect 
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SoCal (the 2020 2045 RTP/SCS), the population in the SCAG region (which includes all of the 
South Coast AQMD jurisdiction and the non-South Coast AQMD-jurisdiction portions of Los 
Angeles and San Bernardino counties, and all of Ventura and Imperial counties) is expected to 
grow by 3.7 million people by 2045 (SCAG, 2020). Population growth within South Coast 

proposed control 
measures.

Consistent with past experience, it is expected that the existing labor pool within the southern 
California area would accommodate the labor requirements for any modifications requiring 
construction at affected facilities.

It is expected that few or no new employees would need to be hired at affected facilities to operate 
and maintain new control equipment because air pollution control equipment is typically not labor 
intensive equipment. In the event that new employees are hired, it is expected that the existing 
local labor pool in the South Coast AQMD jurisdiction can accommodate the increase in worker 
demand that might occur as a result of implementation the proposed control measures. Based on 
the above, it is not expected that the implementation of the proposed control measures would 
induce population growth resulting in the need for new housing, roads or other infrastructure. As 
such, implementation of the proposed control measures is not expected to result in changes in 
population densities or induce significant growth in population. The population is expected to grow 
regardless of implementing the proposed control measures. Implementation of proposed mobile 
source control measures, such as those that would accelerate the penetration of zero emission or 
low NOx vehicles within the South Coast AQMD jurisdiction, would not induce population growth 
because there is a finite number of drivers in the region at any one time; drivers who purchase low 
or zero emission vehicles would not be driving the old high emitting vehicles at the same time they 
are driving the new low emitting vehicles. Although projected increases in population in the region 
may result in the continued use of the replaced high emitting vehicles, as already noted, future 
population growth in the region would occur for reasons other than complying with the proposed 
control measures.

Additionally, the proposed control measures contain no provisions that would cause displacement 
of substantial numbers of people or housing necessitating construction of replacement housing 

contains control measures that may result in installing control equipment on stationary sources at 
existing commercial or industrial facilities and accelerating the penetration of zero emission or 
low NOx mobile sources. Construction of new structures affecting land use planning would occur 
for reasons other than complying with the proposed control measures. The installation of electric 
and/or alternative fuel infrastructure is expected to occur along existing roadways/freeways and 
transportation corridors. These roads and freeways already exist and are heavily traveled. The 
installation of electric and/or alternative fuel infrastructure is not expected to displace existing 
housing. As a result, the 2022 AQMP would not be expected to affect the location of people or 
housing in any areas of the South Coast AQMD jurisdiction.
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Conclusion
Based upon these considerations, no population and housing impacts are not expected from the 
implementation of the proposed 2020 AQMP control measures. Since no significant population 
and housing impacts were identified, no mitigation measures are necessary or required and, 
therefore, population and housing impacts will not be further discussed in the Draft Program EIR.
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XIV. PUBLIC SERVICES. Would the 
project result in substantial adverse 
physical impacts associated with the 
provision of new or physically altered 
governmental facilities, need for new 
or physically altered governmental 
facilities, the construction of which 
could cause significant environmental 
impacts, in order to maintain 
acceptable service ratios, response 
times or other performance objectives 
for any of the following public 
services:
a) Fire protection?
b) Police protection?
c) Schools?
d) Parks?
e) Other public facilities?

Significance Criteria
Impacts on public services will be considered significant if the project results in substantial adverse 
physical impacts associated with the provision of new or physically altered governmental facilities, 
or the need for new or physically altered government facilities, the construction of which could 
cause significant environmental impacts, in order to maintain acceptable service ratios, response 
time or other performance objectives.

Discussion
The 2022 AQMP is designed to reduce emissions from existing emission sources and promote the 
use of the cleanest available new emission sources. The proposed control measures focus on 
maximizing the implementation of existing zero emission and low NOx technologies, recognizing 
that new zero emissions and ultra-low NOx technologies may still need to be invented or made 
commercially available to achieve the necessary reductions required to attain the 70 ppb ozone 
standard. The 2022 AQMP would accelerate the replacement of high-emitting mobile sources with 
low NOx and zero-emission mobile sources; encourage the use of lower-emitting alternative fuels; 
affect stationary sources at existing commercial/industrial facilities and residential developments; 
develop incentives to remove/replace higher emitting equipment; establish greater control of 
industrial stationary sources; control indirect sources of emissions; improve energy efficiency; 
improve detection and procedures; and establish educational and outreach programs.

Appendix A lists all the 2022 AQMP control measures and identifies those control measures that 
have the potential to generate significant adverse impacts. The discussion in this section identifies 
the net effect on public services from implementing the proposed project.
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XIV. a) Less Than Significant Impact. Fire protection and emergency medical services would 
be provided to affected facilities and residential developments by local county and city fire 
departments. Although the implementation of the proposed control measures would use alternative 
fuels (e.g., hydrogen), alternative fuels would displace gasoline and diesel fuels. As first 
responders to emergency situations, fire departments are trained to respond to a variety of 
situations related to hazardous materials. Large industrial facilities (e.g., electric generating plants 
and refineries) have on-site fire response personnel and the local fire departments provide 
assistance to the on-site personnel. Therefore, no increase in calls for fire protection, and 
emergency medical service would be expected from implementation of the proposed control 
measures. New residential development would be required to comply with the proposed control 
measures (e.g., R-CMB-01, R-CMB-02, R-CMP-03, and R-CMB-04) and would be subject to 
project-level review, including review of fire protection impacts under CEQA, as applicable.

Furthermore, all activities undertaken as a result of implementing the proposed control measures
would be required to comply with fire-related safety features in accordance with the applicable 
provisions of the adopted California Fire Code and any county or city ordinances, and standard 
regarding fire prevention and suppression measures related to water improvement plans, fire 
hydrants, fire access, and water availability.

Based on the preceding, implementation of the proposed control measures would not adversely 
affect the ability of local fire protection to provide adequate service and impacts would be less 
than significant and no mitigation measures are necessary.

XIV. b), c) d) & e) No Impact. Implementation of the proposed control measures would not result 
in an increase in calls for police protection. Implementation of the proposed control measures occur 
at existing facilities or transition to cleaner emitting equipment at new developments but would 
not facilitate the construction of new developments. At industrial facilities, on-site security is in 
place and would continue to provide security for existing facilities with the same demand for police 
department support as is currently needed. In addition, new residential development would be 
required to comply with the proposed control measures (e.g., R-CMB-01, R-CMB-02, R-CMP-03, 
and R-CMB-04) and would be subject to project-level review, including review of police 
protection impacts under CEQA, as applicable. 

The need for new or the expansion of existing schools, parks, or library services and facilities is 
tied to population growth. As indicated in Section XIII. Population and Housing, implementation 
of the proposed control measures would not induce population growth either directly or indirectly. 
Therefore, with no increase in local population, there would be no additional demand for new or 
expanded schools, parks, and libraries and no impacts are expected.

Conclusion
Based upon these considerations, significant adverse public services impacts are not expected from 
implementing the proposed control measures. Since no significant public services impacts were 
identified, no mitigation measures are necessary or required and therefore will not be further 
discussed in the Draft Program EIR.
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XV. RECREATION.
a) Would the project increase the use of 

existing neighborhood and regional 
parks or other recreational facilities 
such that substantial physical 
deterioration of the facility would 
occur or be accelerated?

b) Does the project include recreational 
facilities or require the construction or
expansion of recreational facilities that 
might have an adverse physical effect 
on the environment?

Significance Criteria
Impacts to recreation will be considered significant if: 

- The project results in an increased demand for neighborhood or regional parks or other 
recreational facilities.

- The project adversely affects existing recreational opportunities.

Discussion
The 2022 AQMP is designed to reduce emissions from existing emission sources and promote the 
use of the cleanest available new emission sources. The proposed control measures focus on 
maximizing the implementation of existing zero emission and low NOx technologies, recognizing 
that new zero emissions and ultra-low NOx technologies may still need to be invented or made 
commercially available to achieve the necessary reductions required to attain the 70 ppb ozone 
standard. The 2022 AQMP would accelerate the replacement of high-emitting mobile sources with 
low NOx and zero-emission mobile sources; encourage the use of lower-emitting alternative fuels; 
affect stationary sources at existing commercial/industrial facilities and residential developments; 
develop incentives to remove/replace higher emitting equipment; establish greater control of 
industrial stationary sources; control indirect sources of emissions; improve energy efficiency; 
improve detection and procedures; and establish educational and outreach programs.

Appendix A lists all the 2022 AQMP control measures and identifies those control measures that 
have the potential to generate significant adverse impacts. The discussion in this section identifies 
the net effect on recreation from implementing the proposed project.

XV. a) & b) No Impact. Demand for parks and recreational facilities in an area is usually 
population. As discussed in XIII Population and Housing, the 

implementation of the proposed control measures does not include the development of new homes, 
which would lead to an increase in population and thereby, the need for additional park and 
recreation facilities. Therefore, the implementation of the proposed control measures would not 
increase the use of existing neighborhood and regional parks or other recreational facilities, nor 
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would it require construction of new or expanded parks or recreational facilities. No impact to park 
and recreational facilities would occur and no mitigation measures are necessary.

Furthermore, the implementation of the proposed control measures does not include the 
development of recreational facilities or require the construction or expansion of recreational 
facilities that might have an adverse physical effect on the environment.

Conclusion
Based upon these considerations, significant adverse recreation impacts are not expected from the 
implementation of the proposed control measures. Since no significant recreation impacts were 
identified, no mitigation measures are necessary or required and therefore will not be further 
discussed in the Draft Program EIR.
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XVI. SOLID AND HAZARDOUS 
WASTE. Would the project:

a) Generate solid waste in excess of State 
or local standards, or in excess of the 
capacity of local infrastructure, or 
otherwise impair the attainment of 
solid waste reduction goals?

b) Comply with federal, state, and local 
management and reduction statutes and 
regulations related to solid and 
hazardous waste?

Significance Criteria
The proposed project impacts on solid and hazardous waste will be considered significant if the 
following occurs: 

- The generation and disposal of hazardous and non-hazardous waste exceeds the capacity 
of designated landfills.

Discussion
The 2022 AQMP is designed to reduce emissions from existing emission sources and promote the 
use of the cleanest available new emission sources. The proposed control measures focus on 
maximizing the implementation of existing zero emission and low NOx technologies, recognizing 
that new zero emissions and ultra-low NOx technologies may still need to be invented or made 
commercially available to achieve the necessary reductions required to attain the 70 ppb ozone 
standard. The 2022 AQMP would accelerate the replacement of high-emitting mobile sources with 
low NOx and zero-emission mobile sources; encourage the use of lower-emitting alternative fuels; 
affect stationary sources at existing commercial/industrial facilities and residential developments; 
develop incentives to remove/replace higher emitting equipment; establish greater control of 
industrial stationary sources; control indirect sources of emissions; improve energy efficiency; 
improve detection and procedures; and establish educational and outreach programs.

Appendix A lists all the 2022 AQMP control measures and identifies those control measures that 
have the potential to generate significant adverse impacts. The discussion in this section identifies 
the net effect on solid and hazardous waste from implementing the proposed project.

XVI. a) Potentially Significant Impact. 

Construction
To accommodate the electrification of equipment and vehicles, it is expected that installation of 
zero emission and low NOx charging/fueling infrastructure would result in minor construction 
activities that may result in the generation of some construction waste that may need to be disposed 
in a landfill. The proposed control measures do not contain any requirements that would cause 
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existing practices for disposing of solid and hazardous waste to change. For this reason, facilities 
which currently comply with all applicable local, state, or federal waste disposal regulations would 
not be expected to change their current practices due to implementation of the proposed control 
measures. If a facility requires construction such as onsite fueling, charging infrastructure, or air 
pollution control equipment, there is a possibility that small amounts of waste will be generated 
from replacement of parts during routine servicing and maintenance of the onsite improvements. 
The amount of waste generated would be negligible when considering the existing regular waste 
generation from ordinary facility operations. Further, all construction activities associated with 
implementation of the proposed control measures should abide by the requirements of CALGreen 
Section 5.408 - Construction Waste Reduction, Disposal and Recycling, as applicable. As 
currently codified, these regulatory sections require diversion of 65 percent of nonhazardous 
construction and demolition waste through recycling, reuse, and diversion programs. 

Operation
The implementation of the proposed control measures would potentially increase solid and 
hazardous waste disposal due to accelerated replacement of equipment to convert to electrified 
equipment and additional use of pollution controls. Electrification of equipment may increase the 
generation of solid waste by replacement of combustion devices with electric equipment and 
increase the generation of spent batteries. Additional pollution control may increase the frequency 
of catalyst replacements, which would generate additional hazardous waste. 

Numerous control measures in the 2022 AQMP are aimed at accelerating the penetration of zero 
emission and low NOx mobile sources, including L-CMB-01 through L-CMB-10, MSC-01, EGM-
01, MOB-02A, MOB-02B, MOB-04, MOB-05, MOB-06, MOB-07, MOB-08, MOB-09, and 
MOB-10. Some of these measures may increase the use of lithium ion (Li-ion) batteries and nickel-
metal hydride batteries. While these batteries are generally recyclable, improper disposal of 
batteries poses potential environmental hazards and impacts. The potential increased use of 
catalyst associated with the manufacture of alternative fuels could also generate increased amounts 
of solid and hazardous waste. Based on the preceding discussion, impacts on the generation of 
solid and hazardous waste are potentially significant and will be analyzed in the Draft Program 
EIR.

XVI. b) No Impact. The following federal, state, and local laws and regulations govern solid and 
hazardous waste disposal:

AB 598 established the California Hazardous Waste Control Act of 1972 which established 
state hazardous waste management and disposal requirements.

regulations for municipal solid waste landfills and requires states to implement their own 
permitting programs incorporating the federal landfill criteria. RCRA also regulates the 
management and disposal of solid hazardous waste.

AB 341 (Chapter 476, Statutes of 2011) which increases the statewide waste diversion goal 
to 75 percent by 2020.

AB 939 (Integrated Solid Waste Management Act of 1989; Public Resources Code Section 
40050 et seq.) which requires every California city and county to divert 50 percent of its 
waste from landfills by the year 2000 by such means as recycling, source reduction, and 
composting. In addition, AB 939 requires each county to prepare a countywide siting 
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element specifying areas for transformation or disposal sites to provide capacity for solid 
waste generated in the county that cannot be reduced or recycled for a 15-year period.

Any project-related construction and operation resulting from implementation of the proposed 
control measures would be implemented in accordance with all applicable federal, state, and local 
laws and regulations governing solid waste disposal. Therefore, no impact would occur, and no 
mitigation measures are necessary.

Conclusion
Based upon these considerations, potential significant adverse solid and hazardous waste impacts 
may occur due to implementing some of the proposed control measures. Since potentially 
significant solid and hazardous waste impacts were identified related to landfill capacity, solid and 
hazardous waste impacts will be further discussed in the Draft Program EIR.
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XVII. TRANSPORTATION.
Would the project:

a) Conflict with a program plan, 
ordinance or policy addressing the 
circulation system, including transit, 
roadway, bicycle and pedestrian 
facilities?

b) Conflict with or be inconsistent with 
CEQA Guidelines Section 15064.3(b)?  

c) Substantially increase hazards due to a 
geometric design feature (e.g., sharp 
curves or dangerous intersections) or 
incompatible uses (e.g., farm 
equipment)?

d) Result in inadequate emergency 
access?

Significance Criteria
Impacts on transportation will be considered significant if any of the following criteria apply:

- A major roadway is closed to all through traffic, and no alternate route is available.

- The project conflicts with applicable policies, plans or programs establishing measures of 
effectiveness, thereby decreasing the performance or safety of any mode of transportation or 
contributes to changes in overall vehicle miles traveled.

- There is an increase in vehicle miles traveled that is substantial in relation to the existing travel 
activity.

- Water borne, rail car or air traffic is substantially altered.

- Traffic hazards to motor vehicles, bicyclists or pedestrians are substantially increased.

- The need for more than 350 employees.

- An increase in heavy-duty transport truck traffic to and/or from the facility by more than 350 
truck round trips per day.

- Increase customer traffic by more than 700 visits per day.

Discussion
The 2022 AQMP is designed to reduce emissions from existing emission sources and promote the 
use of the cleanest available new emission sources. The proposed control measures focus on 
maximizing the implementation of existing zero emission and low NOx technologies, recognizing 
that new zero emissions and ultra-low NOx technologies may still need to be invented or made 
commercially available to achieve the necessary reductions required to attain the 70 ppb ozone 
standard. The 2022 AQMP would accelerate the replacement of high-emitting mobile sources with 
low NOx and zero-emission mobile sources; encourage the use of lower-emitting alternative fuels; 
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affect stationary sources at existing commercial/industrial facilities and residential developments; 
develop incentives to remove/replace higher emitting equipment; establish greater control of 
industrial stationary sources; control indirect sources of emissions; improve energy efficiency; 
improve detection and procedures; and establish educational and outreach programs.

Appendix A lists all the 2022 AQMP control measures and identifies those control measures that 
have the potential to generate significant adverse impacts. The discussion in this section identifies 
the net effect on transportation from implementing the proposed project.

XVII. a) No Impact. The 2022 AQMP would affect existing commercial/industrial facilities and 
residential developments; accelerate the replacement of high-emitting mobile sources with low 
NOx and zero-emission mobile sources; establish greater control of industrial stationary sources; 
control indirect sources of emissions; develop incentives to remove/replace higher emitting 
equipment; establish specifications for fuels and mobile source exhaust emissions; improve 
detection and procedures; and establish educational and outreach programs. Implementation of the 
proposed control measures is not expected to substantially alter vehicle mileage or transportation 
routes. The 2022 AQMP builds upon transportation and related TCMs developed by SCAG and 
included in the SCAG RTP/SCS. Therefore, the proposed control measures would not conflict 
with a program plan, ordinance or policy addressing the circulation system, including transit, 
roadway, bicycle and pedestrian facilities.

The 2022 AQMP would revise the previous motor vehicle emissions budgets with new emission 
calculations using the latest motor vehicle emission factors and planning assumptions. The U.S. 

plans and projects must not 
exceed SIP motor vehicle emission budgets for attaining and maintaining health-based air quality 
standards or a conformity lapse would occur (preventing further funding of transportation 
projects). By avoiding a conformity lapse, the region would continue to receive federal funding 
for future transportation projects, which would generally improve traffic flow, thus, providing a 
beneficial traffic impact.

XVII. b) Less Than Significant Impact. Implementation of the proposed control measures has 
the potential to result in an increase in transportation related to construction of new or modified 
air pollution control equipment. Construction trips and vehicle miles traveled (VMT) are 
associated with contractors and vendors delivering and installing equipment at affected facilities. 
Construction activity impacts are temporary in nature and will vary depending on the number and 
location of facilities and the size of the construction workforce needed.

The CARB Technical Advisory on Evaluating Transportation Impacts in CEQA to comply with 
CEQA Guidelines Section 15064.3 focuses on permanent new employee vehicle miles traveled 
(California Office of Planning and Research, 2018). Because of the temporary nature of 
construction activities, any increase in VMT related to construction activities would occur on a 
short-term basis at each location. In general, temporary construction-related increases in VMT are 
not considered to be a transportation impact or inconsistent with CEQA Guidelines Section
15064.3. These construction projects would not have a substantial, permanent effect on regional 
VMT, including commute VMT, in the SCAG region (which includes all of the South Coast 
AQMD jurisdiction and the non-South Coast AQMD-jurisdiction portions of Los Angeles and San 
Bernardino counties, and all of Ventura and Imperial counties). Additionally, discretionary 
projects at affected facilities could be subject to project-level review under CEQA. As a result, 
construction projects would not have a permanent effect on regional VMT. Therefore, temporary 

Appendix A

A-115



Initial Study Chapter 2 Environmental Checklist

2022 AQMP 2-66 May 2022

effects of construction-
associated VMT goals for the transportation sector.

Operational transportation impacts associated with the implementation of the proposed control 
measures focus on replacement. In particular, Control Measures L-CMB-01, L-CMB-03, L-CMB-
07, CMB-10, ECC-02, and MOB-07 have the potential to affect transportation by potentially 
increasing the amount of ammonia and or catalyst needed to operate SCR units. These deliveries 
are expected to be accomplished using heavy-duty trucks and occur periodically (i.e., 
conservatively estimated to be no more than one truck per week per affected facility but could be 
less frequent). 

One of the primary goals of the 2022 AQMP is the replacement of high-emitting mobile sources 
with low NOx and zero emission mobile sources. Control measures aimed at mobile sources are 
not expected to result in an increase in mobile sources (e.g., an increase in automobiles or trucks) 
but would instead replace the higher emission vehicles with lower emitting mobile sources. 
Therefore, these types of control measures would not result in an increase in VMT, but would 
instead encourage the use of lower-emitting mobile sources. 

CEQA Guidelines Section 15064.3(a) clarifies that the primary consideration in evaluating a 

cause people to drive. This captures two measures of transportation impacts:  number of 
automobile trips generated and VMT. Additional permanent employees are not expected to be 
required to operate equipment that may require additional air pollution control equipment, due to 
implementation of the 2022 AQMP. As discussed in Section XIII. Population and Housing, 
implementation of the 2022 AQMP is not expected to generate additional employee or population 
increases. Therefore, no increase in vehicle trips or VMT is expected.

As noted earlier, CEQA Guidelines Section 15064.3(a) pertains to automobile travel attributable 
to a project.11 It does not require any analysis of increased VMT from heavy-duty truck trips. In 

-movement sector does not 
focus on reducing VMT but rather, on advances in technology zero-emissions and near-zero-
emissions control strategies (CARB, 2017).12 Therefore, less than significant impacts from the 
implementation of the proposed control measures is expected to occur.

XVII. c) No Impact. Implementation of the proposed control measures does not involve or require 
the construction of new roadways, alter existing roadways, or introduce incompatible uses to 
existing roadways. However, some of the proposed control measures could result in the 
construction of catenary overhead electrical lines or magnetic infrastructure to operate zero- and 
low NOx transport systems (e.g., EGM-01, MOB-02A, MOB-02B, MOB-06, and MOB-07). No 
new rail or truck traffic routes are expected to be constructed, but rather existing truck and rail 
routes/corridors would be modified. The truck and rail corridors likely to be involved are primarily 
associated with rail yards and intermodal facilities in industrial zones within the Southern 
California area. Examples of these areas include, but are not limited to, the Ports and other 

11

Update, the California Na
includes the incorporation of SB 743 requirements, and consultation with SCAG staff. 

12 Scoping Plan: The Strategy for Achieving 
2030 Greenhouse Gas Target, https://www.arb.ca.gov/cc/scopingplan/2030sp_pp_final.pdf, accessed on March 18, 2019.
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industrial areas located in and around container transfer facilities near the Terminal Island 
Freeway, along the Alameda Corridor, as well as inland rail yards near downtown Los Angeles. 
Since only existing transportation routes would likely be modified (e.g., electric lines installed) 
and no new transportation routes are anticipated, and no increase in traffic hazards are expected.

XVII. d) No Impact. Implementation of the proposed control measures primarily requires 
replacement or additional control of existing equipment. No changes are expected to emergency 
access at or in the vicinity of the affected facilities. Further, implementation of the proposed control 
measures do not contain any requirements specific to emergency access points and each facility 
would be expected to continue to maintain their existing emergency access. Based on the preceding
discussion, no impact to emergency access would occur.

Conclusion
Based upon these considerations, significant transportation during construction or operation are 
not expected to occur due to implementation of the proposed control measures as the proposed 
project is not expected to result in an increase in VMT. Since no significant transportation impacts 
were identified, no mitigation measures are necessary or required and therefore will not be further 
discussed in the Draft Program EIR.
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Potentially 
Significant 

Impact

Less Than 
Significant 

With 
Mitigation

Less Than 
Significant 

Impact

No
Impact

XVIII. WILDFIRE. If located in or near 
state responsibility areas or lands 
classified as very high fire hazard 
severity zones, would the project:

a) Substantially impair an adopted 
emergency response plan or emergency 
evacuation plan?

b) Due to slope, prevailing winds, and other 
factors, exacerbate wildfire risks, and 
thereby expose project occupants to, 
pollutant concentrations from a wildfire 
or the uncontrolled spread of a wildfire?

c) Require the installation or maintenance 
of associated infrastructure (such as 
roads, fuel breaks, emergency water 
sources, power lines, or other utilities) 
that may exacerbate fire risk or that may 
result in temporary or ongoing impacts to 
the environment?

d) Expose people or structures to significant 
risks, including downslope or 
downstream flooding or landslides, as a 
result of runoff, post-fire slope 
instability, or drainage changes?

e) Expose people or structures, either 
directly or indirectly, to a significant risk 
of loss, injury or death involving 
wildfires?

Significance Criteria
located 

in or near state responsibility areas or lands classified as very high fire hazard severity zones, and 
any of the following conditions are met:

- The project would substantially impair an adopted emergency response plan or emergency 
evacuation plan.

-
concentrations from a wildfire or the uncontrolled spread of a wildfire due to slope, 
prevailing winds, and other factors.

- The project may exacerbate wildfire risks or may result in temporary or ongoing impacts 
to the environment because the installation or maintenance of associated infrastructure 
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(such as roads, fuel breaks, emergency water sources, power lines, or other utilities) are 
required.

- The project would expose people or structures to significant risks such as downslope or 
downstream flooding or landslides, as a result of runoff, post-fire slope instability, or 
drainage changes.

- The project would expose people or structures, either directly or indirectly, to a significant 
risk of loss, injury or death involving wildfires.

Discussion
The 2022 AQMP is designed to reduce emissions from existing emission sources and promote the 
use of the cleanest available new emission sources. The proposed control measures focus on 
maximizing the implementation of existing zero emission and low NOx technologies, recognizing 
that new zero emissions and ultra-low NOx technologies may still need to be invented or made 
commercially available to achieve the necessary reductions required to attain the 70 ppb ozone 
standard. The 2022 AQMP would accelerate the replacement of high-emitting mobile sources with 
low NOx and zero-emission mobile sources; encourage the use of lower-emitting alternative fuels; 
affect stationary sources at existing commercial/industrial facilities and residential developments; 
develop incentives to remove/replace higher emitting equipment; establish greater control of 
industrial stationary sources; control indirect sources of emissions; improve energy efficiency; 
improve detection and procedures; and establish educational and outreach programs.

Appendix A lists all the 2022 AQMP control measures and identifies those control measures that 
have the potential to generate significant adverse impacts. The discussion in this section identifies 
the net effect on wildfire from implementing the proposed project.

XVIII. a) No Impact. As explained in Section VIII. f), activities that result from implementation 
of the proposed control measures would not block or otherwise interfere with the use of evacuation 
routes nor would they interfere with operations of emergency response agencies or with 
coordination and cooperation between such agencies. Therefore, there would be no impacts.

XVIII. b) No Impact. Wildland fire protection in California is the responsibility of either the local 
government, state, or the federal government. State Responsibility Areas (SRA) are the areas in 
the state where the State of California has the primary financial responsibility for the prevention 
and suppression of wildland fires.13 Local responsibility areas (LRA) include incorporated cities, 
cultivated agriculture lands, and portions of the desert. LRA fire protection is typically provided 
by city fire departments, fire protection districts, counties, and by California Department of 
Forestry and Fire Protection (CAL FIRE) under contract to local government. CAL FIRE uses an 
extension of the SRA Fire Hazard Severity Zone model as the basis for evaluating fire hazard in 
LRAs. The local responsibility area hazard rating reflects flame and ember intrusion from adjacent 
wildlands and from flammable vegetation in the urban area. Fire hazard severity zones are 
identified by Moderate, High and Very High in an SRA, and Very High in an LRA. 

Implementation of the proposed control measures would affect existing commercial/industrial 
facilities and residential developments; accelerate the replacement of high-emitting mobile sources 
with low NOx and zero emission mobile sources; establish greater control of industrial stationary 

13 California
Estate Disclosure. https://frap.fire.ca.gov/frap-projects/wildfire-hazard-real-estate-disclosure/.
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sources; control indirect sources of emissions; develop incentives to remove/replace higher 
emitting equipment; establish specifications for fuels and mobile source exhaust emissions; 
improve detection and procedures; and establish educational and outreach programs in 
appropriately zoned areas. Since commercial and industrial areas are not typically located near 
wildland or forested areas, implementation of the proposed control measures is not expected to 
increase the risk of wildland fires. Further, site preparation of industrial facilities often includes 
the removal of vegetation for fire safety. Therefore, affected industrial facilities are expected to be 
devoid of plant life (except landscape vegetation), especially native vegetation. The 2022 AQMP 
is comprise of proposed control measures which primarily focus on accelerating the penetration of 
low NOx and zero-emission technologies which are not expected to result in an impact on 
wildfires. 

Similarly, for the proposed control measures that will affect residential land uses, any 
modifications needed would occur inside the buildings or in the case of energy efficiency 
improvements such as installing solar, on the roofs of residential buildings, and would not be 
expected to create any greater risk of wildland fires than the existing residential developments 
themselves. Moreover, the proposed residential control measures may involve replacing gas-fired 
water heaters, space heaters, cooling devices, and other combustion sources with electric devices
whereby reducing the use of fuel and the potential to cause wildland fires.

Any structures subject to the implementation of proposed control measures that would be located 
in fire hazard severity zones are required to be designed, built, and operated in accordance with 
state regulations specifying building materials and structural designs for structures in such zones, 
including CBC Chapter 7A and California Fire Code Chapter 49; regulatory requirements for 
defensible space including Public Resources Code Section 4291 et seq.; and subject to project-
level CEQA review, including review of wildfire impacts, as applicable. Furthermore, structures 
subject to the implementation of proposed control measures located in SRA areas will implement 

are required to abide by the requirements of the California Public Utilities Commission (CPUC) 
Fire Safety Regulations as they relate to utility poles and wires, and vegetation management. 

Additional measures are in place to sidestep the impacts of pollutant concentrations from wildfire 
ash. Recognition of the growing threat that wildfire smoke poses to public health and safety has 
resulted in a response led by the U.S. Forest Service and enhanced through partnership with many 
other agencies, such as the National Park Service. The Wildland Fire Air Quality Response 
Program (WFAQRP) was created to directly assess, communicate, and address risks posed by 
wildfire smoke to the public as well as fire personnel. The program depends on four primary 
components: 1) specially trained personnel called Air Resource Advisors (ARAs); 2) air quality 
monitoring; 3) smoke concentration and dispersion modeling, and 4) coordination and cooperation 
with agency partners. ARAs are technical specialists who are trained to work on smoke issues 
from wildland fires and they are deployed nationwide during large smoke events. ARAs are 
dispatched to an incident to assist with understanding and predicting smoke impacts on the public 
and fire personnel. They analyze, summarize, and communicate these impacts to incident teams, 
air quality regulators, and the public.14 South Coast AQMD also issues air quality alerts, 
advisories, and forecasts by email through AirAlerts.org. South Coast AQMD also maintains an 

14 US Forest Service, Wildland Fire Air Quality Response Program. United States Department of Agriculture, 
https://www.wildlandfiresmoke.net/ , accessed February 15, 2022.
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interactive online map to view current air quality conditions in the region.15 Therefore, the
proposed control measures in the 2022 AQMP are not expected to result in structures being built 
within or adjacent to wildfire areas or result in an increased risk of wildfire. 

XVIII. c) No Impact. Implementation of proposed control measures would not add new structures 
that might need to be supported by expanded infrastructure and associated maintenance, including 
new roads, fuel breaks, emergency water sources, power lines and other utilities. However, 
structures subject to the implementation of proposed control measures that are developed in fire 
hazard safety zones are required to comply with regulations governing development in such zones, 
including CBC Chapter 7A, California Fire Code Chapter 49; Public Resources Code Section 4291 
et seq.; and, subject to project-level CEQA review, including review of wildfire impacts, as 
applicable. Any new powerlines associated with new structures would be required to comply with 
fire safety regulations pertaining to electric utilities including California Code of Regulations, Title 
14, Section 1250 et seq., CPUC fire safety regulations, and subject to project-level CEQA review, 
including review of wildfire impacts, as applicable. 

Implementation of the proposed control measures in the 2022 AQMP could result in the 
construction of catenary overhead electrical lines or magnetic infrastructure to operate zero- and 
low NOx transport systems (e.g., Control Measures EGM-01, MOB-01, MOB-06, and MOB-07).
No new rail or truck traffic routes are expected to be constructed, but rather existing truck and rail 
routes/corridors would be modified. The truck and rail corridors likely to be involved are primarily 
associated with rail yards and intermodal facilities in industrial zones within the Southern 
California area. Examples of these areas include, but are not limited to, the Ports, and other 
industrial areas located in and around container transfer facilities near the Terminal Island 
Freeway, along the Alameda Corridor, as well as inland rail yards near downtown Los Angeles. 
Since existing transportation routes are located in heavily populated and urbanized areas, these 
proposed control measures would not result in new power lines in high risk wildfire areas. 
Therefore, the installation or maintenance of infrastructure, such as roads, fuel breaks, emergency 
water sources, power lines or other utilities in wildfire areas are not expected to be required as part 
of the 2022 AQMP. 

XVIII. d) No Impact. Catastrophic wildfire can create favorable conditions for other hazards, 
such as flooding and landslides during the rainy season. However, since commercial and industrial 
areas are not typically located near wildland or forested areas, implementing the 2022 AQMP 
control measures would not expose people or structures to post-fire hazards such as flooding, 
landslides, slope instability, or drainage changes. Any new structures subject to the implementation 
of proposed control measures (e.g., new residential developments) that would be located in fire 
hazard severity zones would be subject to project-level CEQA review, including review of wildfire 
impacts, as applicable. Control measures applicable to reducing emissions from residential 
developments (e.g., R-CMB-01 through R-CMB-04) do not affect the siting of residential 
developments. Therefore, there would be no impacts or increase fire risks to people or structures 
associated with implementation of the 2022 AQMP.

XVIII. e) No Impact. Any new development or redevelopment in fire hazard safety zones are 
required to comply with regulations governing development in such zones, including CBC Chapter 
7A, California Fire Code Chapter 49, and California Public Resources Code Section 4291 et seq., 

15 South Coast AQMD, Wildfire Smoke & Ash Health & Safety Tips, http://www.aqmd.gov/home/air-quality/wildfire-health-
info-smoke-tips, accessed February 15, 2022.
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and subject to project-level CEQA review, including review of wildfire impacts, as applicable. 
Therefore, there would be no impacts or increased risk of loss of structures or human life due to 
wildlife.

Conclusion
Based upon these considerations, significant adverse wildfire impacts are not expected from 
implementation of proposed control measures. Since no significant wildfire impacts were 
identified, no mitigation measures are necessary or required and therefore will not be further 
discussed in the Draft Program EIR.
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Potentially 
Significant 

Impact

Less Than 
Significant 

With 
Mitigation

Less Than 
Significant 

Impact

No
Impact

XIX. MANDATORY FINDINGS OF
SIGNIFICANCE.

a) Does the project have the potential to 
substantially degrade the quality of the 
environment, substantially reduce the 
habitat of a fish or wildlife species, 
cause a fish or wildlife population to 
drop below self-sustaining levels, 
threaten to eliminate a plant or animal 
community, substantially reduce the 
number or restrict the range of a rare or 
endangered plant or animal or eliminate 
important examples of the major 
periods of California history or 
prehistory?

b) Does the project have impacts that are 
individually limited, but cumulatively 

incremental effects of a project are 
considerable when viewed in 
connection with the effects of past 
projects, the effects of other current 
projects, and the effects of probable 
future projects)

c) Does the project have environmental 
effects that will cause substantial 
adverse effects on human beings, either 
directly or indirectly?

Discussion
The 2022 AQMP is designed to reduce emissions from existing emission sources and promote the 
use of the cleanest available new emission sources. The proposed control measures focus on 
maximizing the implementation of existing zero emission and low NOx technologies, recognizing 
that new zero emissions and ultra-low NOx technologies may still need to be invented or made 
commercially available to achieve the necessary reductions required to attain the 70 ppb ozone 
standard. The 2022 AQMP would accelerate the replacement of high-emitting mobile sources with 
low NOx and zero-emission mobile sources; encourage the use of lower-emitting alternative fuels; 
affect stationary sources at existing commercial/industrial facilities and residential developments;
develop incentives to remove/replace higher emitting equipment; establish greater control of 
industrial stationary sources; control indirect sources of emissions; improve energy efficiency; 
improve detection and procedures; and establish educational and outreach programs.
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Appendix A lists all the 2022 AQMP control measures and identifies those control measures that 
have the potential to generate significant adverse impacts. The discussion in this section identifies 
the net effect on wildfire from implementing the proposed project.

XIX. a) Less than Significant Impact. As explained in Section IV. Biological Resources, the 
2022 AQMP is not expected to significantly adversely affect any biological resources including 
wildlife and the resources on which it relies. Activities resulting from implementing the proposed 
control measures in the 2022 AQMP are expected to be located near industrial, commercial, or 
urbanized areas. Such project sites would not typically include appropriate habitat for fish or 
wildlife species or rare, endangered species of plant or animal. Overall improvements in air quality 
are, ultimately, expected to provide substantial benefits to local biological resources in South Coast 

.

Further, construction activities resulting from implementing the proposed control measures in the
2022 AQMP are expected to be confined to the existing footprint of the affected facilities, which 
have been developed and paved. In addition, tribal and other cultural resources are generally
limited at such sites. Therefore, implementation of the 2022 AQMP is not expected to require 
physical changes to the environment which may disturb paleontological, archaeological, or tribal 
cultural resources.

Additionally, the proposed control measures are not expected to result in demolition of existing 
structures. Furthermore, individual development projects would be subject to project-level review 
under CEQA, as applicable. Thus, impacts to biological and cultural resources, including historic 
resources, would be less than significant.

XIX. b) Potentially Significant Impact. The 2022 AQMP may have the potential to generate 
significant adverse project-specific environmental impacts in several environmental areas. If 
project-specific impacts are deemed cumulatively considerable, the 2022 AQMP may have the 
potential to create significant adverse cumulative impacts. Significant adverse cumulative impacts 
will be further analyzed in the Draft Program EIR if impacts to any of the following project-
specific environmental topic areas are deemed significant: air quality and GHGs, energy, hazards 
and hazardous materials impacts, hydrology and water resources, noise, and solid and hazardous 
waste.

In addition, SCAG is periodically required to prepare a RTP/SCS, which contains TCMs, pursuant 
to Health and Safety Code Section 65080. SCAG is responsible for preparing and approving the 
portions of the plan relating to regional demographic projections and integrated regional land use, 
housing, employment and transportation programs, measures and strategies, and is required to 
analyze and provide emissions data related to its planning responsibilities to appropriate local 
agencies such as South Coast AQMD, pursuant to Health and Safety Code Section 40460(b). 

On September 3, 2020, the 2020-2045 RTP/SCS was adopted and the Final Program EIR was 

implemented regardless of the 2022 AQMP. However, the TCMs will become part of the SIP. 
Since the environmental impacts from the 2020 RTP/SCS and associated TCMs were analyzed in 
the Final Program EIR, the Draft 2022 AQMP Program EIR will evaluate potential cumulative 
impacts from implementing the 2022 al Program 
EIR for the 2020 RTP/SCS.
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In addition, CARB is developing the 2022 State SIP Strategy which describes the measures that 
CARB proposes to implement to reduce emissions needed to support attainment of the 70 ppb 8-
hour ozone standard from State-regulated sources. These measures are focused on mobile sources, 
including on-road vehicles and off-road vehicles and equipment over which CARB has 

Program EIR.

XIX. c) Potentially Significant Impact. The 2022 AQMP may have the potential to create 
significant adverse impacts to human beings because it may create potentially significant adverse 
impacts in the following areas:  air quality and GHGs, energy, hazards and hazardous materials 
impacts, hydrology and water resources, noise, and solid and hazardous waste, as well as 
cumulative impacts. Significant adverse impacts to any of these areas may have the potential to 
adversely affect public health. Potentially significant adverse environmental impacts that could 
cause substantial adverse effects on human beings, either directly or indirectly will be evaluated 
in the Draft Program EIR. If any impacts are concluded to be significant, evaluation of feasible 
mitigation measures and alternatives to the project will be included in the Draft Program EIR.

Conclusion
As previously discussed in Sections I. through XIX., the proposed project has the potential to cause 
significant adverse environmental effects to the environmental topics of air quality and GHGs, 
energy, hazards and hazardous materials impacts, hydrology and water resources, noise, and solid 
and hazardous waste, as well as cumulative impacts. Impacts for these environmental topic areas
will be analyzed in further detail in the Draft Program EIR.
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APPENDIX B 
 

COMMENTS LETTERS RECEIVED ON THE NOP/IS 
FOR THE 2022 AQMP AND RESPONSES TO COMMENTS 

 
 
INTRODUCTION 
As the lead agency, the South Coast AQMD must consider all information and comments received 
relative to the NOP/IS to assist in the preparation of the Draft Program EIR [CEQA Guidelines 
Section 15084(c)]. In accordance with CEQA, the South Coast AQMD has prepared this appendix 
to the Program EIR which contains the comments received relative to the NOP/IS. While CEQA 
does not require the lead agency to provide responses to comments on the NOP/IS, this appendix 
includes responses to all of the written comments received during the public review and comment 
period of the NOP/IS. The comment letters and their respective responses are included in this 
appendix. The South Coast AQMD thanks all who participated in the review process and provided 
comments on the NOP/IS relative to the proposed project.  
 
CEQA PROCESS OF THE NOP/IS 
The NOP/IS was circulated for a 32-day public review with the comment period starting on May 
13, 2022 and ending on June 14, 2022. In addition, the South Coast AQMD conducted three CEQA 
scoping meetings which were held remotely on May 25, 2022 at 1:00 p.m. and 6:00 p.m. for the 
entire South Coast AQMD jurisdiction, and on May 26, 2022 at 6:00 p.m. for the Coachella Valley. 
The NOP/IS was filed with the Governor’s Office of Planning and Research (OPR) (State 
Clearinghouse (SCH) # 2022050287) and posted on the State Clearinghouse’s CEQAnet Web 
Portal at: https://ceqanet.opr.ca.gov/2022050287. The NOP was filed for posting with the county 
clerks of Los Angeles, Orange, Riverside, and San Bernardino Counties. 
 
The NOP/IS was also distributed using electronic mail to various government agencies and other 
interested agencies, organizations, and individuals (collectively referred to as the public) on May 
13, 2022. The NOP was also provided to all California Native American Tribes (Tribes) that 
requested to be on the Native American Heritage Commission’s (NAHC) notification list per 
Public Resources Code Section 21080.3.1(b)(1). The NAHC notification list provides a 30-day 
period during which a Tribe may respond to the formal notice, in writing, requesting consultation 
on the NOP/IS. Additionally, the NOP/IS was published in the following newspapers on May 13, 
2022: Los Angeles Times, Orange County Register, Riverside Press Enterprise, and San 
Bernardino Sun. The NOP/IS was posted on South Coast AQMD’s website at: 
http://www.aqmd.gov/docs/default-source/ceqa/documents/aqmd-projects/2022/2022-aqmp-
nopis.pdf. An email notification of the availability of the NOC and the Draft SEA was also sent to 
interested parties on May 13, 2022. 
 
LIST OF COMMENTERS 
Five comment letters were received by South Coast AQMD during the NOP/IS public review and 
comment period and one additional comment letter was received after the public review and 
comment period closed. This appendix contains responses to comments received relative to the 
analysis in the NOP/IS. Responses to comments received relative to Draft 2022 AQMP can be 
found in "Comments and Responses to Comments” in the Revised Draft 2022 AQMP at 
www.aqmd.gov/2022aqmp. 

https://ceqanet.opr.ca.gov/2022050287
http://www.aqmd.gov/docs/default-source/ceqa/documents/aqmd-projects/2022/2022-aqmp-nopis.pdf
http://www.aqmd.gov/docs/default-source/ceqa/documents/aqmd-projects/2022/2022-aqmp-nopis.pdf
http://www.aqmd.gov/2022aqmp
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For the purposes of identifying and responding to comments on the NOP/IS, comment letters are 
assigned a reference number and each comment within each letter is bracketed and assigned a 
comment number. The following is a list of comment letters received relative to the NOP/IS along 
with the date each letter was submitted. 
 
Comment 

Letter 
Number 

Commenter Date of Letter Page 
No. 

Received During the Public Review Period 

1 Andrew Green, Native American Heritage 
Commission May 13, 2022 B-3 

2 Dr. Clyde T. Miller, President, Citizens Coalition for 
a Safe Community May 23, 2022 B-9 

3 Shasta C. Gaughen, Pala Band of Mission Indians May 23, 2022 B-14 

4 Bill Quinn, California Council for Environmental and 
Economic Balance June 14, 2022 B-16 

5 Crystal Mendoza, Santa Ynez Band of Chumash 
Indians June 22, 2022 B-31 

Received After the Public Review Period Closed 

6 Joseph P. Lala, PQ Corporation July 1, 2022 B-33 
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COMMENT LETTER #1 - Native American Heritage Commission, May 13, 2022 
(p. 2 of 5) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

1-1 
continued 
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COMMENT LETTER #1 - Native American Heritage Commission, May 13, 2022 
(p. 3 of 5) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

1-1 
continued
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COMMENT LETTER #1 - Native American Heritage Commission, May 13, 2022 
(p. 4 of 5) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

1-1 
continued 
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COMMENT LETTER #1 - Native American Heritage Commission, May 13, 2022  
(p. 5 of 5) 
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RESPONSE TO COMMENT LETTER # 1 - Native American Heritage Commission, 
May 13, 2022 
 
 
Response 1-1 
The South Coast AQMD understands the CEQA requirements imposed by Assembly Bill (AB) 
52. As explained in the introduction of this appendix, the South Coast AQMD provided formal 
notice of a consultation opportunity regarding the NOP/IS for the 2022 AQMP to all local 
California Native American Tribes known as being traditionally and culturally affiliated with the 
project area as identified on the NAHC notification list prepared pursuant to Public Resources 
Code Section 21080.3.1(b)(1). The NAHC notification list provides a 30-day period during which 
a Tribe may respond to the formal notice, in writing, requesting consultation on the NOP/IS. 
However, no California Native American Tribe requested a consultation. Thus, no further action 
is required under CEQA. 
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COMMENT LETTER #2 – Citizens Coalition for a Safe Community, May 23, 2022 
(p. 1 of 2) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

2-1 



 Appendix B 
Draft Program Environmental Impact Report Response to Comments on the NOP/IS 

 

2022 AQMP B-10 September 2022 

COMMENT LETTER #2 – Citizens Coalition for a Safe Community, May 23, 2022 
(p. 2 of 2) 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

2-1 
concluded 

2-2 

2-3 

2-4 

2-5 
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RESPONSE TO COMMENT LETTER # 2 – Citizens Coalition For A Safer Community, 
May 23, 2022 
 
 
Response 2-1 
A detailed project description for the 2022 AQMP was included in Chapter 1 of the NOP/IS which 
described that the goal of the project was to comply with the 2015 federal 8-hour ozone standard. 
Specific project objectives are not required to be included in the NOP/IS per CEQA Guidelines 
Section 15082, but are required to be included in the EIR per CEQA Guidelines Section 15124(b). 
The project objectives for the 2022 AQMP are included in Chapter 2.6 of this Program EIR. These 
project objectives were used to develop the alternatives which are analyzed in Chapter 5 of the 
Program EIR. A more detailed project description is included in Chapter 2 of this Program EIR 
which further elaborates on the details in the 2022 AQMP. The entire 2022 AQMP is also available 
from the South Coast AQMD’s website at: http://www.aqmd.gov/home/air-quality/clean-air-
plans/air-quality-mgt-plan#. 
 
Response 2-2 
An analysis of project alternatives is not required to be included in the NOP/IS per CEQA 
Guidelines Section 15082, but is required to be included in the Program EIR. The project 
alternatives for the 2022 AQMP are included in Chapter 5 of the Program EIR. 
 
Response 2-3 
Under state law, the term environmental justice means the fair treatment of people of all races, 
cultures, and incomes with respect to the development, adoption, implementation, and enforcement 
of environmental laws, regulations, and policies [Government Code Section 65040.12(e)]. 
Fairness in this context means that the benefits of a healthy environment should be available to 
everyone, and the burdens of pollution should not be focused on sensitive populations or on 
communities that already are experiencing its adverse effects. It should be noted that the primary 
goal of the 2022 AQMP to attain with the 2015 federal 8-hour ozone standard for all areas within 
the South Coast AQMD’s jurisdiction, including disadvantaged communities. Neither the CEQA 
statute nor the CEQA Guidelines explicitly require consideration of environmental justice when 
evaluating the environmental effects of a proposed project.  
 
While there are no procedures to evaluate potential environmental justice impacts under CEQA, 
the South Coast AQMD considers disproportionate impacts on disadvantaged communities as 
related to environmental justice by evaluating a proposed project’s potential public health and 
environmental impacts during the CEQA assessment of potential environmental impacts. The 
Program EIR includes an extensive analysis of the proposed project’s potential impacts on air 
quality and GHG emissions (including air toxics), energy, hazards and hazardous materials, 
hydrology and water quality, noise, and solid and hazardous waste. In addition, Chapter 5 of the 
Program EIR analyzes the project alternatives. Because the overarching goal of implementing the 
2022 AQMP is to attain the 2015 federal 8-hour ozone standard, the proposed project is expected 
to provide health benefits to all communities within the South Coast AQMD’s jurisdiction 
including environmental justice and disadvantaged communities.  
 

http://www.aqmd.gov/home/air-quality/clean-air-plans/air-quality-mgt-plan
http://www.aqmd.gov/home/air-quality/clean-air-plans/air-quality-mgt-plan
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For non-CEQA purposes, South Coast AQMD adopted an environmental justice initiative to 
ensure that everyone has the right to equal protection from air pollution and fair access to the 
decision-making process that works to improve the quality of air within their communities. 
Environmental justice is a program defined by the South Coast AQMD as the "...equitable 
environmental policymaking and enforcement to protect the health of all residents, regardless of 
age, culture, ethnicity, gender, race, socioeconomic status, or geographic location, from the health 
effects of air pollution." One of the South Coast AQMD's top environmental justice priorities is 
the implementation of AB 617 and AB 134 
(http://www.aqmd.gov/nav/about/initiatives/environmentaljustice/ab617-134). It is important to 
note, that for communities awarded with incentive funds, the money is allocated for projects or 
improvements that would provide an environmental benefit for the entire community. As such, 
financial compensation to individual residents is not a feature of the incentive funding structure 
for AB 617 communities. Similarly, Senate Bill (SB) 535 identifies environmental justice 
communities for the purpose of diverting at least 25 percent of the funds generated by AB 32 to 
be allocated for projects that benefit disadvantaged communities, with at least 10 percent for 
projects located within these communities.  
 
SB 1000 requires every California city and county that contains a disadvantaged community to 
address environmental justice in their General Plan. AB 617 establishes Community Air Protection 
Programs for select environmental justice communities for community air monitoring systems 
and/or community wide emissions reduction to reduce disproportionate impacts on minority or 
low-income populations. In addition, CalEnviroScreen is a tool that was developed by the Office 
of Environmental Health Hazard Assessment (OEHHA) to help implement SB 535 by identifying 
communities facing toxic exposure and that are vulnerable to pollution and environmental hazards. 
To accomplish its purpose, the tool uses environmental, health, and socioeconomic data. While 
this economic and social effects data can be included in the Program EIR, the CEQA Guidelines 
state that economic or social effects of a project shall not be treated as significant effects on the 
environment [CEQA Guidelines Sections 15064 and 15131]. Note however, the economic and 
social effects data in CalEnviroScreen is not intended to be used to determine significance under 
CEQA. 
 
Finally, Chapter 8 of the 2022 AQMP discusses air quality in environmental justice communities 
within the South Coast AQMD’s jurisdiction and determined the following: 

• The impacts of air pollution are not distributed equitably throughout the South Coast 
AQMD jurisdiction, with some communities bearing much higher air pollution burdens.  

• The 2022 AQMP includes control measures to reduce the levels of ozone – a regional 
pollutant. The South Coast AQMD, however, addresses disproportionate impacts of local 
air pollution in disadvantaged communities through the AB 617 program. 

• While Environmental Justice communities typically experience the same or lower levels 
of ozone than other parts of the region, these communities see higher PM2.5 levels and 
higher cancer risks from air toxics. 

• Measures associated with the 2022 AQMP will help reduce air pollution in 
disproportionately impacted areas. 

http://www.aqmd.gov/nav/about/initiatives/environmentaljustice/ab617-134
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• In the implementation of both existing and future incentive programs, the South Coast 
AQMD will continue to prioritize environmental justice areas to address the issues of the 
most disadvantaged communities.  

 
Response 2-4 
Financial and economic analyses are not topics that require analyses under CEQA. However, a 
socioeconomic impact assessment is being prepared to evaluate the potential benefits and costs of 
implementing the 2022 AQMP control measures. The assessment will discuss the distribution of 
costs and potential job impacts on various industry sectors, as well as how the health benefits, or 
the reductions in health risk, are expected to impact environmental justice versus non-
environmental justice communities.  
 
Response 2-5 
The issues raised in Comments 2-1 through 2-5 are not required by CEQA to be included in the 
NOP/IS. Therefore, the NOP/IS does not require revision and recirculation. Topics such as project 
objectives and project alternatives have been addressed, and are included in the Program EIR for 
the 2022 AQMP. Environmental justice issues are discussed in Chapter 8 of the 2022 AQMP and 
the related health risk implications will be evaluated in the upcoming Socioeconomic Report, along 
with the benefits and costs of implementing the 2022 AQMP.  
 
The 2022 Air Quality Management Plan (AQMP) is a plan focused on attaining the 2015 8- hour 
ozone standard. While ozone is a regional pollutant, environmental justice communities in the 
South Coast AQMD’s jurisdiction typically experience similar or even lower levels of ozone than 
other areas. This is because they are mostly located upwind of areas where we see peak levels of 
ozone formation. However, efforts to achieve the Nitrogen Oxides (NOx) emission reductions will 
reduce ozone and fine particulate matter (PM2.5) levels, benefiting environmental justice 
communities. In addition, incentive funding programs to assist transition to zero emissions 
technology in both stationary and mobiles sources will be prioritized for environmental justice 
communities.  
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COMMENT LETTER #3 – Pala Band of Mission Indians, May 23, 2022 
(p. 1 of 1) 
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RESPONSE TO COMMENT LETTER # 3 – Pala Band of Mission Indians, May 23, 2022 
 
Response 3-1 
This comment does not raise any CEQA issues related to the NOP/IS or potential environmental 
impacts of the 2022 AQMP; therefore, no further response is required.  
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COMMENT LETTER #4 – California Council for Environmental and Economic Balance, 
June 14, 2022 (p. 1 of 12) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

4-1 



 Appendix B 
Draft Program Environmental Impact Report Response to Comments on the NOP/IS 

 

2022 AQMP B-17 September 2022 

COMMENT LETTER #4 – California Council for Environmental and Economic Balance, 
June 14, 2022 (p. 2 of 12) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

4-1 
cont. 

4-2 

4-3 
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COMMENT LETTER #4 – California Council for Environmental and Economic Balance, 
June 14, 2022 (p. 3 of 12) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

4-4 
cont. 

4-5 

4-6 
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COMMENT LETTER #4 – California Council for Environmental and Economic Balance, 
June 14, 2022 (p. 4 of 12) 
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COMMENT LETTER #4 – California Council for Environmental and Economic Balance, 
June 14, 2022 (p. 5 of 12) 
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continued 
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COMMENT LETTER #4 – California Council for Environmental and Economic Balance, 
June 14, 2022 (p. 6 of 12) 
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COMMENT LETTER #4 – California Council for Environmental and Economic Balance, 
June 14, 2022 (p. 7 of 12) 
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COMMENT LETTER #4 – California Council for Environmental and Economic Balance, 
June 14, 2022 (p. 8 of 12) 
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COMMENT LETTER #4 – California Council for Environmental and Economic Balance, 
June 14, 2022 (p. 9 of 12) 
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COMMENT LETTER #4 – California Council for Environmental and Economic Balance, 
June 14, 2022 (p. 10 of 12) 
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COMMENT LETTER #4 – California Council for Environmental and Economic Balance, 
June 14, 2022 (p. 11 of 12) 
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COMMENT LETTER #4 – California Council for Environmental and Economic Balance, 
June 14, 2022 (p. 12 of 12) 
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RESPONSE TO COMMENT LETTER # 4 – California Council for Environmental and 
Economic Balance, June 14, 2022 
 
 
Response 4-1 
This comment provides introductory remarks which present a summary comparison between the 
key environmental topic areas with potentially significant impacts that were analyzed in the 
NOP/IS for the 2022 AQMP prepared by South Coast AQMD to the Draft Environmental 
Assessment for the Revised 2022 State SIP Strategy prepared by CARB. While the two projects 
are related in that they both contain blueprints for achieving attainment with the federal ozone 
standard, it is important to note that the project analyzed for the 2022 AQMP is limited to the 
South Coast AQMD’s jurisdiction while project analyzed for the Draft 2022 State SIP Strategy, is 
applicable to all of California. Thus, staff recognizes that there are nuanced differences between 
the analyses in these CEQA documents. 
 
For context, this comment also provided a copy of the comment letter submitted to CARB relative 
to the Draft Environmental Assessment for the Revised 2022 State SIP Strategy which is identified 
as Comment 4-7. Please see Response 4-7. 
 
Response 4-2 
This comment concurs with the findings on the potential air quality impacts in the NOP/IS. No 
further responses are required. Air quality and GHG impacts are evaluated in Chapter 4.2 of the 
Program EIR. 
 
Response 4-3 
The NOP/IS identified potentially significant energy impacts, and these energy impacts are 
evaluated in the Chapter 4.3 of Program EIR for the 2022 AQMP, including analyses on the 
potential increases in the need for electricity, natural gas, and the potential production of alternative 
fuels. 
 
Response 4-4 
Relative to transportation impacts, the 2022 AQMP would accelerate the replacement of high-
emitting mobile sources with low NOx and zero emission mobile sources, control indirect sources 
of emissions, and incentivize the use of alternative fuels. However, implementation of the 
proposed control measures in the 2022 AQMP is not expected to substantially alter vehicle mileage 
or transportation routes. 
 
The proposed project also has the potential to increase transportation impacts related to 
construction of new or modified air pollution control equipment. Construction trips and vehicle 
miles traveled (VMT) are associated with contractors and vendors delivering and installing 
equipment at affected facilities, and will vary depending on the number and location of facilities 
and the size of the construction workforce needed. Because of the temporary nature of construction 
activities, any increase in VMT related to construction activities would occur on a short-term basis 
at each location. In general, temporary construction-related increases in VMT are not considered 
to be a transportation impact or inconsistent with CEQA Guidelines Section 15064.3. These 
construction projects would not have a substantial, permanent effect on regional VMT. 
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Additionally, discretionary projects at affected facilities could be subject to project-level review 
under CEQA. As a result, construction projects were concluded in the NOP/IS to not have a 
permanent effect on regional VMT. Therefore, temporary effects of construction-related vehicles 
would not conflict with the state’s GHG reduction and associated VMT goals for the transportation 
sector. 
 
One of the primary goals of the 2022 AQMP is the replacement of high-emitting mobile sources 
with low NOx and zero emission mobile sources. Control measures aimed at mobile sources are 
not expected to result in an increase in total mobile sources (e.g., an increase in automobiles or 
trucks), but would instead replace the higher emitting vehicles with lower emitting mobile sources. 
Therefore, these types of control measures would not result in an increase in VMT, but would 
instead encourage the use of lower-emitting mobile sources. Further, the 2022 AQMP would not 
require the construction of additional roadways.  
 
CEQA Guidelines Section 15064.3(a) clarifies that the primary consideration in evaluating a 
project’s transportation impacts for CEQA purposes is the amount and distance that a project might 
cause people to drive. This captures two measures of transportation impacts: number of automobile 
trips generated and VMT. As discussed in Section XIII. Population and Housing of the NOP/IS, 
implementation of the 2022 AQMP is not expected to generate additional employee or population 
increases. Therefore, no increase in vehicle trips or VMT is expected, and the NOP/IS concluded 
that project impacts relating to VMT would be less than significant. Based upon these 
considerations, the Program EIR does not further analyze transportation impacts. 
 
Response 4-5 
The NOP/IS determined that, although the implementation of the proposed control measures in the 
2022 AQMP would use alternative fuels (e.g., hydrogen), the use of alternative fuels over time 
would displace gasoline and diesel fuels. As first responders to emergency situations, fire 
departments are trained to respond to a variety of situations related to hazardous materials. Large 
industrial facilities (e.g., electric generating plants and refineries) have on-site fire response 
personnel and the local fire departments provide assistance to the on-site personnel. Therefore, no 
increase in calls for fire protection and emergency medical service would be expected from 
implementation of the proposed control measures.  
  
Furthermore, all activities undertaken as a result of implementing the proposed control measures 
in the 2022 AQMP would be required to comply with fire-related safety features in accordance 
with the applicable provisions of the adopted California Fire Code, any county or city ordinances, 
and standards regarding fire prevention and suppression measures related to water improvement 
plans, fire hydrants, fire access, and water availability.  
 
For these same reasons, implementation of the proposed control measures would not be expected 
to result in an increase in calls for police protection. At industrial and commercial facilities, on-
site security is in place and would continue to provide security for existing facilities with the same 
demand for police department support as is currently needed.  
 
The need for new or the expansion of existing schools, parks, or library services and facilities is 
tied to population growth. Implementation of the proposed control measures would not induce 
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population growth either directly or indirectly. Therefore, with no increase in local population, 
there would be no additional demand for new or expanded schools, parks, and libraries and no 
impacts are expected. 
 
Thus, the NOP/IS concluded that implementation of the proposed control measures would not 
adversely affect the ability of local fire or police protection to provide adequate service, or impact 
any other public service, and public service impacts would be less than significant. Based upon 
these considerations, the Program EIR does not further analyze impacts to public services. 
 
Response 4-6 
The NOP/IS identified potentially significant solid and hazardous waste impacts and these impacts 
are evaluated in Chapter 4.7 of the Program EIR for the 2022 AQMP, including analyses on the 
potential increases in the use and disposal of batteries, as well as the potential disposal of vehicles, 
heaters, and other equipment that could be replaced at or before its end of line. 
 
Response 4-7 
This comment is comprised of a comment letter submitted to CARB relative to the Draft 
Environmental Assessment for the Revised 2022 State SIP Strategy. Because this comment does 
not raise any CEQA issues relative to the NOP/IS or potential environmental impacts of the 2022 
AQMP, no further response is required. 
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COMMENT LETTER #5 – Santa Ynez Band of Chumash Indians, June 22, 2022 (p. 1 of 1) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

5-1 
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RESPONSE TO COMMENT LETTER # 5 – Santa Ynez Band of Chumash Indians,  
June 22, 2022 
 
 
Response 5-1 
This comment does not raise any CEQA issues related to the NOP/IS or potential environmental 
impacts of the 2022 AQMP; therefore, no further response is required.  
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COMMENT LETTER #6 – PQ Corporation, July 1, 2022 (p. 1 of 3) 
 
 
From: Joe Lala (Chester) <Joe.Lala@pqcorp.com>  
Sent: Friday, July 1, 2022 1:54 PM 
To: Kevin Ni <kni@aqmd.gov> 
Cc: Jim Olivier (SouthGate) <Jim.Olivier@PQCorp.com> 
Subject: PQ LLC Comments DEIR 2022 Air Quality Management Plan 
 
Dear Mr. Ni, 
 
Attached are several comments on behalf of PQ LLC for the SCAQMD’s Notice of Preparation of 
a Draft Program Environmental Impact Report regarding the 2022 AQMP. 
 
We appreciate the opportunity to comment and look forward to working with the department. 
 
Best Regards, 
 
Joe 
 
Joseph P. Lala 
PQ 
Sr. environmental Manager 
(M) (484)402-0791 
 

 
 
  

mailto:Joe.Lala@pqcorp.com
mailto:kni@aqmd.gov
mailto:Jim.Olivier@PQCorp.com
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COMMENT LETTER #6 – PQ Corporation, July 1, 2022 (p. 2 of 3) 
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COMMENT LETTER #6 – PQ Corporation, July 1, 2022 (p. 3 of 3) 
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RESPONSE TO COMMENT LETTER # 6 – PQ Corporation, July 1, 2022 
 
 
Response 6-1 
This comment letter does not raise any CEQA issues related to the NOP/IS or potential 
environmental impacts of the 2022 AQMP. This comment letter is identical to Comment Letter 
#57 in the “Comments and Responses to Comments” section in the Revised Draft 2022 AQMP 
which is available at www.aqmd.gov/2022aqmp; please see Responses to Comment Letter #57. 
 
 

http://www.aqmd.gov/2022aqmp
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APPENDIX C 
 

COMMENT LETTERS RECEIVED 
ON THE DRAFT PROGRAM EIR FOR THE 2022 AQMP AND 

RESPONSES TO COMMENTS 
 

 
 
INTRODUCTION 
As the lead agency, the South Coast AQMD must consider all information and comments 
received relative to the Draft Program EIR. [CEQA Guidelines Section 15088]. In 
accordance with CEQA, the South Coast AQMD has prepared this appendix to the Final 
Program EIR which contains the comments received relative to the Draft Program EIR. 
This appendix includes responses to all of the written comments received during the public 
review and comment period of the Draft Program EIR. The comment letters and their 
respective responses are included in this appendix. The South Coast AQMD thanks all who 
participated in the review process and provided comments on the Draft Program EIR 
relative to the proposed project. 
 
CEQA PROCESS FOR THE DRAFT PROGRAM EIR 
The Draft Program EIR was circulated to the public for a 46-day review and comment 
period from September 16, 2022 to November 1, 2022. A Notice of Completion (NOC) 
was filed with the Governor’s Office of Planning and Research (OPR) (State Clearinghouse 
(SCH) No. 2022050287) and posted on the State Clearinghouse’s CEQAnet Portal on 
September 16, 2022 at: https://ceqanet.opr.ca.gov/2022050287/2. The NOC was 
distributed using electronic mail to various government agencies and other interested 
agencies, organizations, and individuals (collectively referred to as the public). The NOC 
was also provided to all California Native American Tribes that requested to be on the 
Native American Heritage Commission’s (NAHC) notification list per Public Resources 
Code Section 21080.3.1(b)(1). The NAHC notification list provides a 30-day period during 
which California Native American Tribes may respond to the formal notice, in writing, 
requesting consultation on the Draft Program EIR. The NOC was published in the Los 
Angeles Times, the Orange County Register, the Riverside Press Enterprise, and the San 
Bernardino Sun on September 16, 2022. Additionally, the Draft Program EIR was posted 
on South Coast AQMD’s website at: http://www.aqmd.gov/home/research/documents-
reports/lead-agency-scaqmd-projects. An email notification of the availability of the NOC 
and the Draft Program EIR was also sent to interested parties on September 16, 2022. 
 
The public was invited to attend and provide public comments on the 2022 Draft Final 
AQMP and the Draft Program EIR at five regional public hearings that were held virtually: 
1) October 12, 2022 at 2:00 p.m. for Los Angeles County; 2) October 12, 2022 at 6:00 p.m. 
for San Bernardino County; 3) October 18, 2022 at 6:00 p.m. for Coachella Valley; 4) 
October 19, 2022 at 1:00 p.m. for Orange County; and 5) October 20, 2022 at 1:00 p.m. 
for Riverside County. No CEQA comments were raised at any of the regional public 
hearings.   

https://ceqanet.opr.ca.gov/2022050287/2
http://www.aqmd.gov/home/research/documents-reports/lead-agency-scaqmd-projects
http://www.aqmd.gov/home/research/documents-reports/lead-agency-scaqmd-projects
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LIST OF COMMENTERS 
Six comment letters were received by South Coast AQMD during the Draft Program EIR 
public review and comment period. This appendix contains responses to comments 
received relative to the analysis in the Draft Program EIR. The comment letters and 
individual responses to all comments related to potential environmental impacts from the 
2022 AQMP are provided in this appendix.  
 
Responses to comments received relative to Revised Draft 2022 AQMP can be found in 
"Comments and Responses to Comments” in the Draft Final 2022 AQMP at 
www.aqmd.gov/2022aqmp. 
 
For the purposes of identifying and responding to comments on the Draft Program EIR, 
comment letters are assigned a reference number and each comment within each letter is 
bracketed and assigned a comment number. The following is a list of comment letters 
received relative to the Draft Program EIR along with the date each letter was submitted.  
 

Comment 
Letter 

Number 
Commenter Date of Letter Page 

No. 

1 Crystal Mendoza, Santa Ynez Band of 
Chumash Indians September 28, 2022 C-4 

2 Andrew Green, Native American 
Heritage Commission September 29, 2022 C-6 

3 Duncan McKee October 18, 2022 C-14 
4 Duncan McKee October 31, 2022 C-36 
5 Daniel McGivney, SoCalGas October 31, 2022 C-45 

6 

Michael J. Carroll, Latham & Watkins on 
behalf of the Regulatory Flexibility 
Group (RFG) and the Western States 
Petroleum Association (WSPA) 

October 31, 2022 C-47 

 
CEQA Guidelines Section 15204(b) outlines parameters for submitting comments and 
reminds persons and public agencies that the focus of review and comment of the Draft 
Program EIR should be “on the proposed finding that the project will not have a significant 
effect on the environment.” If persons and public agencies believe that the proposed project 
may have a significant effect, the commenter should: 1) identify the specific effect; 2) 
explain why they believe the effect would occur; and 3) explain why they believe the effect 
would be significant. Comments are most helpful when they are as specific as possible. At 
the same time, reviewers of the Program EIR should be aware that CEQA does not require 
a lead agency to conduct every test or perform all research, study, and experimentation 
recommended or demanded by commenters. CEQA Guidelines Section 15204(c) further 
advises, “Reviewers should explain the basis for their comments, and should submit data 
or references offering facts, reasonable assumptions based on facts, or expert opinion 
supported by facts in support of the comments. Pursuant to CEQA Guidelines Section 
15064, an effect shall not be considered significant in the absence of substantial evidence.” 
CEQA Guidelines Section 15204(e) also states, “This section shall not be used to restrict 

http://www.aqmd.gov/2022aqmp
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the ability of reviewers to comment on the general adequacy of a document or of the lead 
agency to reject comments not focused as recommended by this section.” Written responses 
have been prepared pursuant to the CEQA Guidelines and the level of detail contained in 
each response corresponds to the level of detail provided in the comment (i.e., responses 
to general comments may be general).  
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COMMENT LETTER #1 – Santa Ynez Board of Chumash Indians, September 28, 2022 
(p. 1 of 1)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

1-1 
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RESPONSE TO COMMENT LETTER #1 – Santa Ynez Board of Chumash Indians, 
September 28, 2022 

 
Response 1-1 
The South Coast AQMD provided a formal notice of the proposed project to all California Native 
American Tribes that either requested to be on the Native American Heritage Commission’s 
(NAHC) notification list or South Coast AQMD’s mailing list per Public Resources Code Section 
21080.3.1(b)(1) and a notice of the proposed project was provided to the commenter. These notices 
provide an opportunity for California Native American Tribes to request a consultation with the 
South Coast AQMD if potentially significant adverse impacts to Tribal cultural resources are 
identified. The Draft Program EIR for the proposed project did not identify any potentially 
significant adverse impacts to Tribal cultural resources and the commenter requests no further 
consultation. Further, the South Coast AQMD did not receive any consultation requests from any 
California Native American Tribes, including the commenter, relative to the proposed project. This 
comment does not raise any CEQA issues relative to the Draft Program EIR or potential 
environmental impacts of the 2022 AQMP; therefore, no further response is required by CEQA. 
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COMMENT LETTER #2 – Native American Heritage Commission, September 29, 2022 
(p. 1 of 7)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

2-1 
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COMMENT LETTER #2 – Native American Heritage Commission, September 29, 2022 
(p. 2 of 7)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

2-1 
continued 
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COMMENT LETTER #2 – Native American Heritage Commission, September 29, 2022 
(p. 3 of 7)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

2-1 
continued 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-9 November 2022 
 

COMMENT LETTER #2 – Native American Heritage Commission, September 29, 2022 
(p. 4 of 7)  
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continued 
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COMMENT LETTER #2 – Native American Heritage Commission, September 29, 2022 
(p. 5 of 7)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

2-1 
continued 
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COMMENT LETTER #2 – Native American Heritage Commission, September 29, 2022 
(p. 6 of 7)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

2-1 
continued 
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COMMENT LETTER #2 – Native American Heritage Commission, September 29, 2022 
(p. 7 of 7)  
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RESPONSE TO COMMENT LETTER #2 – Native American Heritage Commission, 
September 29, 2022 
 
Response 2-1 
South Coast AQMD provided a formal notice of the proposed project to all California Native 
American Tribes that requested to be on the NAHC’s Tribal Consultation Notification List per 
Public Resources Code Section 21080.3.1(b)(1), including the list of Tribal contacts provided in 
this comment letter. The provisions of CEQA, Public Resources Code Sections 21080.3.1 et seq. 
(also known as AB 52), requires meaningful consultation with California Native American Tribes 
on potential impacts to tribal cultural resources, as defined in Public Resources Code Section 
21074. This comment letter reiterates the requirements of AB 52. Since this comment does not 
raise any CEQA issues relative to the Draft Program EIR or potential environmental impacts of 
the 2022 AQMP, no further response is required by CEQA. 
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COMMENT LETTER #3 – Duncan McKee, October 18, 2022 (p. 1 of 18)  
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COMMENT LETTER #3 – Duncan McKee, October 18, 2022 (p. 2 of 18)  
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COMMENT LETTER #3 – Duncan McKee, October 18, 2022 (p. 3 of 18)  
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COMMENT LETTER #3 – Duncan McKee, October 18, 2022 (p. 4 of 18)  
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COMMENT LETTER #3 – Duncan McKee, October 18, 2022 (p. 5 of 18)  
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COMMENT LETTER #3 – Duncan McKee, October 18, 2022 (p. 6 of 18)  
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COMMENT LETTER #3 – Duncan McKee, October 18, 2022 (p. 7 of 18)  
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COMMENT LETTER #3 – Duncan McKee, October 18, 2022 (p. 8 of 18)  
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COMMENT LETTER #3 – Duncan McKee, October 18, 2022 (p. 9 of 18)  
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COMMENT LETTER #3 – Duncan McKee, October 18, 2022 (p. 10 of 18)  
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COMMENT LETTER #3 – Duncan McKee, October 18, 2022 (p. 11 of 18)  
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COMMENT LETTER #3 – Duncan McKee, October 18, 2022 (p. 12 of 18)  
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COMMENT LETTER #3 – Duncan McKee, October 18, 2022 (p. 13 of 18)  
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COMMENT LETTER #3 – Duncan McKee, October 18, 2022 (p. 14 of 18)  
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COMMENT LETTER #3 – Duncan McKee, October 18, 2022 (p. 15 of 18)  
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COMMENT LETTER #3 – Duncan McKee, October 18, 2022 (p. 16 of 18)  
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COMMENT LETTER #3 – Duncan McKee, October 18, 2022 (p. 17 of 18)  
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COMMENT LETTER #3 – Duncan McKee, October 18, 2022 (p. 18 of 18)  
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RESPONSE TO COMMENT LETTER #3 – Duncan McKee, October 18, 2022 
 
Response 3-1 
The comment is seeking an expansion of the proposed 2022 AQMP to include a requirement for 
the South Coast AQMD to work with private industry to build other hazardous waste disposal 
facilities that recycle lead acid and other batteries outside of the South Coast Air Basin. The 
comment also focuses on an individual facility, Quemetco, a lead acid battery recycling facility. 

The California Legislature created the South Coast AQMD in 19771 as the agency responsible for 
developing and enforcing air pollution control rules and regulations in the South Coast Air Basin, 
and portions of the Salton Sea Air Basin and Mojave Desert Air Basin. By statute, the South Coast 
AQMD is required to adopt an AQMP demonstrating compliance with all federal and state ambient 
air quality standards for the areas under the jurisdiction of the South Coast AQMD.  

The proposed project that is evaluated in the Program EIR is the 2022 AQMP which has been 
developed to demonstrate compliance with the federal 8-hour ozone standard of 70 parts per billion 
(ppb) for ground-level ozone. The 2022 AQMP is a regional planning document and is not 
designed to focus on any individual facility. The 2022 AQMP contains a variety of control 
measures designed to bring the region into attainment with this standard by 2037 for the South 
Coast Air Basin and the Coachella Valley, and to comply with the federal and state ambient air 
quality standards for ozone. The project objectives of the 2022 AQMP as summarized in the 
following bullet points are specific to reducing ozone for the entire South Coast AQMD 
jurisdiction:  

• Reduce ozone and its precursors on an expeditious implementation schedule. 

• Demonstrate attainment of the 2015 federal 8-hour federal ozone standard (70 ppb) in the 
South Coast Air Basin by 2037.  

• Redesignate the Coachella Valley to “extreme” nonattainment and demonstrate attainment 
of the 2015 federal 8-hour federal ozone standard (70 ppb) by 2037. 

• Reduce the population’s exposure to nonattainment pollutants (e.g., ozone and ozone 
precursor pollutants) according to the prescribed schedule and minimize adverse health 
impacts. 

• Update planning assumptions and the best available information such as SCAG’s 2020 
Connect SoCal RTP/SCS.  

• Utilize SCAG’s growth forecast to project future baseline emissions. Update emission 
inventories using 2018 as the base year and incorporate emission reductions achieved from 
all applicable rules and regulations and the latest demographic forecasts. 

• Achieve widespread adoption of zero emission and low NOx technologies across all mobile 
sectors and stationary sources large and small.  

• Seek substantial funding for incentives to implement early deployment and 
commercialization of zero and low NOx emission technologies.  

 
1 The Lewis-Presley Air Quality Management Act, 1976 Cal. Stats., Ch. 324 (codified at Health and Safety Code Section 40400-

40540). 
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• Update any remaining control measures from the 2016 AQMP and incorporate into the 
2022 AQMP as appropriate.  

• Calculate and take credit for co-benefits from other planning efforts (e.g., GHG reduction 
targets, energy efficiency, and transportation).  

• Prioritize distribution of incentive funding in environmental justice areas and see 
opportunities to focus benefits on the most disadvantaged communities.  

• Continue to work closely with businesses and industry groups to identify the most cost 
effective and efficient path to meeting clean air goals while being sensitive to economic 
concerns.  

• Develop a strategy with fair-share emission reductions at the federal, state, and local levels.  

• Comply with federal contingency measure requirements.  

• Enhance the socioeconomic analysis and pursue the most efficient and cost-effective path 
to achieve multi-pollutant and multi-deadline targets.  

• Prioritize regulatory opportunities and innovative non-regulatory “win-win” approaches 
for emission reduction. 

 
Control measures in the 2022 AQMP are aimed primarily at reducing NOx emissions and, 
secondarily, VOC emissions, because these pollutants are precursors to the formation of ozone. 
Implementation of the control measures in the 2022 AQMP are expected to result in a reduction 
in NOx emissions, and potentially other criteria air pollutants. The 2022 AQMP is comprised of 
control measures that have been crafted to reduce NOx emissions from affected facilities, 
including Quemetco (if applicable). For example, Control Measure L-CMB-02 would replace or 
retrofit existing boilers and process heaters used in industrial operations with zero or low NOx 
emission technologies. However, none of the control measures in the 2022 AQMP target reducing 
toxic metals from hazardous waste facilities such as Quemetco because toxic metals such as lead 
do not contribute to the formation of ozone. Relative to lead emissions, the 2012 Lead State 
Implementation Plan (SIP) addresses the National Ambient Air Quality Standard (NAAQS) for 
lead, and outlines the strategies, planning, and pollution control activities that demonstrate 
attainment of the lead NAAQS.2  
 
As discussed in the 2022 AQMP Program EIR, implementation of some of the control measures 
is expected to result in the use of zero emission technologies, including electrification of sources 
and use of electric mobile sources. As discussed in the 2022 AQMP Program EIR (see Subchapter 
4.7.3.2.1), the batteries used in electric vehicles are primarily comprised of lithium ion technology 
(Li-ion) and do not use lead-acid batteries. An increased use of fuel cell and electric hybrid vehicles 
is correspondingly expected to reduce the use of conventional vehicles within California and the 
South Coast AQMD jurisdiction. Conventional vehicles use lead-acid batteries; therefore, a 
reduction in the use of conventional vehicles would be expected to reduce the volume of lead-acid 
batteries that need recycling in a hazardous waste facility such as Quemetco. Specifically, lead-
acid batteries have a three-to-five year life, which is much less than the life of a vehicle, so lead-

 
2  South Coast AQMD, 2012. Lead State Implementation Plan (SIP). https://www.aqmd.gov/home/air-quality/clean-

air-plans/lead-state-implementation-plan. 

https://www.aqmd.gov/home/air-quality/clean-air-plans/lead-state-implementation-plan
https://www.aqmd.gov/home/air-quality/clean-air-plans/lead-state-implementation-plan
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acid batteries need to be replaced periodically. Electric vehicles batteries are typically lithium-
based, such as lithium-ion (Li-ion) and have a much longer lifespan than lead-acid batteries. For 
example, California requires batteries in electric vehicles to have warranties for 10 years or 
150,000 miles. Thus, the replacement rate of electric vehicle batteries is not as frequent as for lead-
acid batteries.  
 
Finally, the Quemetco facility is designed to recycle lead and lead-acid batteries and not Li-ion 
batteries. The South Coast AQMD air permit for Quemetco limits the amount and type of materials 
that can be handled at the facility. Lithium and the other materials in Li-ion batteries are not 
materials permitted for processing at the Quemetco facility and are expected to be recycled at other 
facilities instead, which are currently located outside of California. For these reasons, 
implementation of the 2022 AQMP is not expected to result in an increase in Li-ion batteries that 
would be recycled by the Quemetco facility. 
 
South Coast AQMD is not responsible for the development and siting of any facilities, including 
hazardous waste disposal facilities, or the relocation of those facilities. In addition, South Coast 
AQMD may not interfere with the authority of cities and counties to plan and control land use. 
[Health and Safety Code Section 40414]. The bulk of the regulations for the siting and permitting 
hazardous waste disposal facilities are enforced by the California Department of Toxic Substances 
Control at the state level, and the U.S. EPA at the federal level.  
 
Under federal and state law, the South Coast Air Quality Management District is under a legal 
obligation to enforce air pollution regulations. These regulations are primarily meant to ensure that 
the surrounding (or ambient) air meets federal and state air quality standards. The South Coast 
AQMD also has broad authority to regulate toxic and hazardous air emissions, and these 
regulations are enforced in the same manner as those which pertain to the ambient air quality 
standards. Thus, the South Coast AQMD has air permitting authority over these hazardous waste 
facilities if their operation requires an air permit and the facility is located within the South Coast 
AQMD’s jurisdiction. As the commenter notes, the Quemetco facility has been issued air permits 
from the South Coast AQMD. 
 
In addition, South Coast AQMD compliance staff conduct regular inspections of businesses to 
ensure that equipment and processes are operating in compliance with applicable clean air rules 
and regulations. During the inspection process, it may become necessary to issue a compliance 
notice to a business either to provide information necessary to make the compliance determination 
or to document non-compliant items found during the inspection. Thus, should there be an 
equipment malfunction or failure as hypothesized in the comment, there are a number of 
compliance and enforcement actions that may be taken by South Coast AQMD personnel to 
mitigate potential impacts.  
 
The Quemetco facility is currently proposing modifications to its air permit, referred to as the 
Quemetco Capacity Upgrade Project, but the proposal does not indicate any plans to process 
lithium in addition to lead. A separate CEQA document, a Draft EIR, has been prepared to evaluate 
the environmental effects of the Quemetco Capacity Upgrade Project. Information regarding the 
permit evaluation and CEQA review process is available from the South Coast AQMD’s webpage 
here: http://www.aqmd.gov/home/research/documents-reports/lead-agency-permit-projects. In 

http://www.aqmd.gov/home/research/documents-reports/lead-agency-permit-projects
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any event, the Quemetco Capacity Upgrade Project is a separate project from the 2022 AQMP. 
Several letters from this commenter raising the same issues in Comment Letter #3 have been 
previously submitted relative to the Quemetco Capacity Upgrade Project Draft EIR and responses 
are currently being prepared and will be included in the Final EIR for that project. 
 
Response 3-2 
Comment 3-2 is specific to the operation and permitting of the Quemetco facility and suggests its 
relocation via a five-year phase out and the construction of new facilities located elsewhere. As 
explained in Response 3-1, the South Coast AQMD does not have the authority to relocate the 
existing facility. In addition, South Coast AQMD may not interfere with the authority of cities and 
counties to plan and control land use regarding existing or new facilities. [Health and Safety Code 
Section 40414]. Since this comment does not raise any issues relative to the environmental analysis 
in the 2022 AQMP Program EIR, no further response is required by CEQA. [CEQA Guidelines 
Section 15088(a)]. 
 
Response 3-3 
Comment 3-3 seeks to incorporate by reference three letters which were previously submitted 
regarding the Draft 2003 AQMP and specifically pertain the Quemetco facility: two letters were 
addressed to South Coast AQMD on May 22, 2003 (p. 3 of 18 to p. 6 of 18) and March 27, 2003 
(p. 7 of 18 to p. 9 of 18) and one letter was addressed to the DTSC, dated March 23, 2003, and 
submitted to the South Coast AQMD as an attachment to the March 27, 2003 letter (p. 10 of 18 to 
p. 18 of 18). These letters do not address the environmental analysis in the 2022 AMQP Program 
EIR. A lead agency is not required to respond to comments that repeat comments already 
considered. (Environmental Protection Information Center v. California Department of Forestry 
and Fire Protection (44 Cal.4th 459, 487.) Responses to these comments that were submitted on 
the 2003 AQMP were previously provided under 2003 AQMP Program EIR Comment Letter No. 
12 (see p. D12-5 through D12-6 of http://www.aqmd.gov/home/air-quality/clean-air-plans/air-
quality-mgt-plan/2003-aqmp---final-peir) and 2003 AQMP Comment Letter No. 24 (see p. 24-1 
of https://www.aqmd.gov/docs/default-source/clean-air-plans/air-quality-management-
plans/2003-air-quality-management-plan/2003-aqmp-response-to-comments-document.pdf). No 
further response is required by CEQA. 
 
 
 

http://www.aqmd.gov/home/air-quality/clean-air-plans/air-quality-mgt-plan/2003-aqmp---final-peir
http://www.aqmd.gov/home/air-quality/clean-air-plans/air-quality-mgt-plan/2003-aqmp---final-peir
https://www.aqmd.gov/docs/default-source/clean-air-plans/air-quality-management-plans/2003-air-quality-management-plan/2003-aqmp-response-to-comments-document.pdf
https://www.aqmd.gov/docs/default-source/clean-air-plans/air-quality-management-plans/2003-air-quality-management-plan/2003-aqmp-response-to-comments-document.pdf
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RESPONSE TO COMMENT LETTER #4 – Duncan McKee, October 31, 2022 
 
Response 4-1 
Comment 4-1 contains introductory remarks without raising any issues relative to the 
environmental analysis in the 2022 AQMP Program EIR. Therefore, no further response is 
required by CEQA. [CEQA Guidelines Section 15088(a)]. 
 
Response 4-2 
Comment 4-2 repeats the request made in Comment 3-1 seeking a requirement in the 2022 AQMP 
for the South Coast AQMD to contemplate other hazardous waste disposal facilities that recycle 
lead acid and other batteries outside of the South Coast Air Basin. Comment 4-2 also speculates 
that Quemetco intends to recycle Li-ion batteries. Lastly, Comment 4-2 disagrees with the 
currently proposed modifications to the air permit for the Quemetco facility, referred to as the 
Quemetco Capacity Upgrade Project which has been evaluated in a separate CEQA document and 
is unrelated to the 2022 AQMP and the CEQA evaluation in the corresponding Draft Program EIR. 
See also Response 3-1. 
 
Response 4-3 
Comment 4-3 is an undated letter directed to the previous Executive Officer of South Coast 
AQMD, Barry Wallerstein, whose tenure ended in March 2016. Comment 4-3 provides detailed 
comments on a “recently released” hazards health risk assessment (HHRA) and references the 
Title V Permit for the Quemetco facility. This comment does not raise any issues relative to the 
2022 AQMP or the environmental analysis in the Program EIR for the 2022 AQMP. Therefore, 
no further response is required by CEQA. [CEQA Guidelines Section 15088(a)]. 
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RESPONSE TO COMMENT LETTER #5 – SoCalGas, October 31, 2022 
 
Response 5-1 
Comment 5-1 requests the analysis of emissions from Public Safety Power Shutoff (PSPS) events 
to be included in the Program EIR. Staff acknowledges the potential emissions from the use of 
emergency diesel engines during PSPS or extreme heat events. On October 1, 2021, the Governing 
Board adopted Rule 118.1 which was developed to allow critical service facilities operating 
emergency standby engines to exclude operating hours during a Public Safety Power Shutoff 
(PSPS) event and activities associated with a PSPS event from counting towards an annual 
operating limit of up to 200 hours. Rule 118.1 also contains notification and summary report 
requirements for facilities that elect to exclude engine operating hours due to a PSPS event. Since 
Rule 118.1 was comprised of specific actions to prevent or mitigate an emergency, the Governing 
Board determined that Rule 118.1 was statutorily exempt from CEQA pursuant to CEQA 
Guidelines Section 15269(c) – Emergency Projects. Because the environmental effects associated 
with implementing Rule 118.1 are separate and pre-date the development of the 2022 AQMP, the 
Program EIR does not contain an analysis of PSPS events. Further, the need to use emergency 
back-up generators because of an emergency caused by an extreme weather event, for example, is 
not part of the proposed project and would not be impacted by the proposed project. 
 
In addition, Control Measure L-CMB-04 – Emission Reductions From Emergency Standby 
Engines is included in the 2022 AQMP and is aimed at addressing the concerns raised in this 
comment letter. Specifically, Control Measure L-CMB-04 seeks reductions of NOx emissions 
from emergency standby engines rated over 50 brake horsepower. The control measure also 
includes an education and outreach program to encourage the transition to zero-emission 
technologies. Regulatory strategies include replacing older, higher emitting engines with cleaner 
engines or with alternative technologies, requiring the use of lower emission fuels, and a future 
prohibition on the use of Internal Combustion Engines for emergency back-up power. As 
alternative technologies mature and new technologies emerge, the South Coast AQMD plans on 
undertaking rulemaking to maximize emission reductions utilizing zero emission equipment where 
cost-effective and feasible, and low NOx emission equipment in all other applications. Staff 
estimates that Control Measure L-CMB-04 would reduce NOx emissions by an estimated two tons 
per day.  Control Measures L-CMB-05 and L-CMB-06 are both aimed at reducing NOx emissions 
from large turbines and electricity generating facilities, which would improve air quality, including 
during extreme weather events.  
 
Staff again acknowledges the potential emissions from the use of emergency diesel engines during 
PSPS or extreme heat events. Emissions associated with such events will be tracked and evaluated 
to ensure they do not interfere with attainment of the standard. Future rulemaking activities would 
further refine the emissions inventory based on best available information on methodology and 
emissions data. While there is uncertainty in emissions during PSPS events, the anticipated future 
benefit of L-CMB-04 will likely exceed the potential increases from the use of backup generators 
during PSPS events. 
 
 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-47 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 1 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-1 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-48 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 2 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-2 

6-3 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-49 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 3 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-3 
concluded 

6-4 

6-5 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-50 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 4 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-5 
concluded 

6-6 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-51 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 5 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-7 

6-8 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-52 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 6 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-9 

6-10 

6-11 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-53 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 7 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-11 
concluded 

6-12 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-54 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 8 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-13 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-55 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 9 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-13 
continued 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-56 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 10 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-13 
continued 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-57 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 11 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-13 
continued 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-58 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 12 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-13 
continued 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-59 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 13 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-13 
continued 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-60 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 14 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6-13 
concluded 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-61 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 15 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-14 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-62 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 16 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-14 
continued 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-63 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 17 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-14 
continued 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-64 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 18 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-14 
concluded 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-65 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 19 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-15 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-66 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 20 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-15 
continued 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-67 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 21 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-15 
continued 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-68 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 22 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-15 
continued 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-69 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 23 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-15 
continued 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-70 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 24 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-15 
continued 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-71 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 25 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-15 
concluded 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-72 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 26 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-16 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-73 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 27 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-16 
continued 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-74 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 28 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-16 
continued 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-75 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 29 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-16 
continued 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-76 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 30 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-16 
continued 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-77 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 31 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-16 
continued 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-78 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 32 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-16 
continued 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-79 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 33 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-16 
continued 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-80 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 34 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-16 
continued 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-81 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 35 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-16 
continued 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-82 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 36 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-16 
continued 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-83 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 37 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-16 
continued 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-84 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 38 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-16 
continued 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-85 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 39 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-16 
concluded 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-86 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 40 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-17 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-87 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 41 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-17 
continued 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-88 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 42 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-17 
continued 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-89 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 43 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-17 
continued 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-90 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 44 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-17 
continued 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-91 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 45 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-17 
continued 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-92 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 46 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-17 
concluded 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-93 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 47 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-18 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-94 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 48 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-18 
continued 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-95 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 49 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-18 
continued 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-96 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 50 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-18 
continued 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-97 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 51 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-18 
continued 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-98 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 52 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-18 
continued 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-99 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 53 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-18 
continued 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-100 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 54 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-18 
continued 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-101 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 55 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-18 
continued 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-102 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 56 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-18 
continued 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-103 November 2022 
 

COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
(p. 57 of 57) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

6-18 
concluded 



 Appendix C 
Final Program EIR Responses to Comments on the Draft Program EIR 

 

2022 AQMP C-104 November 2022 
 

RESPONSE TO COMMENT LETTER #6 - Latham & Watkins LLP, November 1, 2022 
 
Response 6-1 
Comment 6-1 explains that the comment letter is being transmitted to the South Coast AQMD 
without raising any issues relative to the environmental analysis in the 2022 AQMP Program EIR. 
Therefore, no further response is required by CEQA. [CEQA Guidelines Section 15088(a)].  
 
Response 6-2 
Comment 6-2 contains introductory remarks without raising any issues relative to the 
environmental analysis in the 2022 AQMP Program EIR. Therefore, no further response is 
required by CEQA. [CEQA Guidelines Section 15088(a)].  
 
Response 6-3 
Comment 6-3 generally refers to concerns about the method applied for determining cost-
effectiveness in the 2022 AQMP that will later be used as a guideline for evaluating cost-
effectiveness of rules to implement defined control measures in the AQMP. It further alludes to 
unspecified concerns about the Program EIR while indicating that more detailed comments are 
provided in the Comments 6-4 through 6-11. See Responses 6-4 through 6-11. 
 
Response 6-4 
The proposed project is the 2022 AQMP which provides a blueprint of how the region can attain 
the 2015 federal 8-hour ozone standard of 70 ppb. The federal standard was developed, approved, 
and implemented by the U.S. EPA based on health effects data including decreased pulmonary 
function, asthma and chronic obstructive pulmonary disease exacerbation, respiratory infections, 
increase school absences and hospital admissions, and increase mortality associated with ozone 
exposure. By statute, the South Coast AQMD is required to adopt an AQMP demonstrating 
compliance with all federal and state ambient air quality standards for the areas under the 
jurisdiction of the South Coast AQMD. Furthermore, the South Coast AQMD must adopt rules 
and regulations that carry out the AQMP. 
 
Chapter 2 of the Program EIR contains the project description which includes a description of the 
major components of the 2022 AQMP, e.g., the control measures and associated emission 
reductions needed to achieve the 2015 federal 8-hour ozone standard (70 ppb). Chapter 2 of the 
Program EIR also contains the project objectives (see Subsection 2.6).  
 
Cost-effectiveness, a method for evaluating how effective a control measure or rule is at reducing 
emissions relative to its cost, is not required to be analyzed in CEQA documents. As allowed by 
CEQA Guidelines Section 15130, the South Coast AQMD presents the economic and social effects 
of proposed projects, including an analysis of cost-effectiveness, in a separate socioeconomic 
analysis and not in CEQA documents. 
 
For this reason, the economic and social effects of implementing the 2022 AQMP, including the 
cost-effectiveness analysis, are neither addressed in the Program EIR nor included in the project 
description or project objectives. Instead, a separate socioeconomic analysis was conducted for the 
2022 AQMP and was presented in the Draft Socioeconomic Report released on October 1, 2022 
which analyzes the economic costs and benefits of implementing the control measures in the 2022 
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AQMP.3 Therefore, since cost-effectiveness is not part of the project design, any changes to the 
method for calculating cost-effectiveness would not require a change in or conflict with the project 
description or the project objectives outlined in the Program EIR. 
 
The comment cites the following three project objectives from the Program EIR and claims that 
they are in direct conflict with the change in how the cost-effectiveness analysis was conducted: 

• Continue to work closely with businesses and industry groups to identify the most cost 
effective and efficient path to meeting clean air goals while being sensitive to economic 
concerns.  

• Develop a strategy with fair-share emission reductions at the federal, state, and local levels. 
• Enhance the socioeconomic analysis and pursue the most efficient and cost-effective path 

to achieve multi-pollutant and multi-deadline targets. 
 
However, the cost-effectiveness method proposed is not at all inconsistent with the above-listed 
project objectives because: 1) its development was conducted with input from business and 
industry groups while taking into account their economic concerns; 2) it triggers procedural 
requirements without defining or prescribing changes in the rules that will be developed in 
response to the control measures; 3) any changes in environmental effects due to the modified 
cost-effectiveness method would be speculative at this time since the specific requirements in 
future rules to be developed as part of implementing individual control measures are unknown; 
and 4) an additional CEQA analysis will be conducted for the future development of rules as part 
of implementing individual control measures which will analyze the potential environmental 
effects, if any. 
 
Please also refer to the general response on 9. Cost-Effectiveness Method and Threshold which is 
available in Volume I: Comments and Responses to Comments on the Revised Draft 222 AQMP.  
 
Response 6-5 
Per CEQA Guidelines Section 15131, the Program EIR does not analyze economic or social effects 
as economic or social effects are not considered to be significant impacts on the environment.  
 
As outlined in the Draft Final Socioeconomic Report, Table 2-3 provides information on the share 
of small businesses in each industry potentially impacted by the Draft Final 2022 AQMP. As noted 
in the Draft Final Socioeconomic Report, small business impacts will be assessed in further detail 
during the rulemaking process, when more facility-specific data will be available. However, Health 
and Safety Code Sections 40448, 40448.6 and 40448.8 require the South Coast AQMD to: 
maintain an office of public advisor and small business to provide information to small businesses 
and the public; develop funds to assist small business; and establish a small business technical and 
compliance assistance program. None of these requirements would change under the 2022 AQMP. 
Thus, there is no requirement to change the project objectives in the Program EIR. See also 
Response 6-4 for the explanation as to why cost-effectiveness is not a component of the project 
description and the project objectives and is not required to be analyzed in the Program EIR. Lastly, 
as explained in Response 6-5, any changes in environmental effects due to the modified cost-

 
3 http://www.aqmd.gov/home/air-quality/clean-air-plans/air-quality-mgt-plan/socioeconomic-analysis 
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effectiveness method would be speculative at this time since the specific requirements in future 
rules to be developed as part of implementing individual control measures are unknown. 
 
Response 6-6 
Chapter 2 of the Program EIR contains the project description which includes a description of the 
major components of the 2022 AQMP, which are the control measures and associated emission 
reductions needed to achieve the 2015 federal 8-hour ozone standard (70 ppb). Chapter 2 of the 
Program EIR accurately reflects and summarizes the control measures in the 2022 AQMP. The 
change to health-based thresholds to be used to evaluate cost-effectiveness during the rulemaking 
to implement control measures has no bearing on the control measure or the associated 
commitment to emission reductions. While a rule exceeding the cost-effectiveness threshold will 
require an additional public meeting, the 2022 AQMP includes aggregated total emission 
reductions needed to attain the 2015 8-hour ozone standard, therefore, the project description in 
the Program EIR is stable and has not shifted or changed from the 2022 AQMP. The environmental 
analysis in Chapter 4 of the Program EIR is based on the project description, as well as assumptions 
for how those control measures may be implemented, and provides an accurate estimate of the 
environmental impacts of implementing the 2022 AQMP. Further, Comment 6-6 does not provide 
any evidence of where the project description fails to provide sufficient information, where it is 
unstable, or where environmental impacts are inaccurate. Therefore, no further response is required 
by CEQA. See also Response 6-4 for the explanation as to why cost-effectiveness is not a 
component of the project description and the project objectives and is not required to be analyzed 
in the Program EIR. 
 
Response 6-7 
Comment 6-7 suggesting that new transportation corridors would be needed is not supported by 
substantial evidence. The existing transportation corridors (e.g., freeways and major arterials) can 
and currently already handle conventional vehicles, electric vehicles, alternate fueled vehicles, and 
hybrid vehicles. As explained in the Program EIR, the 2022 AQMP is expected to result in the 
conversion of existing conventional fueled vehicles and mobile sources to zero emission or low 
NOx technologies. The 2022 AQMP is not expected to result in an increase in population, an 
increase in the number of vehicles on the road, or an increase in vehicle miles travelled. Therefore, 
the existing transportation system is expected to be sufficient to continue to be used for travel. 
While there may be modifications to transportation systems, e.g., potential electrification of rail 
lines or truck routes, those modifications would be expected to follow existing transportation 
routes and not require new routes.  
 
Extensive research conducted by South Coast AQMD staff as part of developing several AB617 
Community Emission Reduction Plans indicated that installation of infrastructure to fuel/charge 
electric and hydrogen-fueled vehicles has been historically treated by local planning departments 
as exempt from CEQA. Thus, significant adverse land use impacts are not expected from these 
activities. Further, it is expected that infrastructure for alternate fuel vehicles would commonly 
occur at existing commercial areas (e.g., existing gas stations), continuing the use of these 
automotive hubs as a known, established commercial entity. As shown on the Hydrogen Fuel Cell 
Partnership webpage, most existing and new hydrogen stations are being developed at existing gas 
stations or commercial buildings.4 Further, electric vehicles are also likely to be fueled at home 

 
4 https://h2fcp.org/stationmap 
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and not require a substantial increase or change in infrastructure that would cause land use issues. 
Neither of these methods to fuel/charge vehicles would require a change in zoning as electric 
utilities already provide a streamline permitting process for installing charging equipment in 
residential and commercial settings. Therefore, significant land use impacts associated with 
alternative fuel vehicles is not expected.  
 
To the extent there is a buildout of infrastructure, those activities would not be solely the result of 
the 2022 AQMP since they would be needed to meet California’s climate goals. In addition, future 
activities that result from implementing the various proposed control measures in the 2022 AQMP 
would be subject to project-level review that would assess consistency with adopted land use 
regulations, including review of impacts to land use and planning under CEQA, as applicable. Any 
proposed modification to an existing rail or truck traffic route/corridor will require a separate 
CEQA evaluation. No significant land use impacts were identified in the NOP/IS or in the Draft 
Program EIR because any activities undertaken to implement the proposed control measures would 
be expected to comply with, and not interfere with, applicable land use plans, policies, or 
regulations of an agency with jurisdiction over the project, including, but not limited to the general 
plans, specific plans, local coastal programs, or zoning ordinances.  
 
Response 6-8 
As explained in Response 6-7, installation of infrastructure to fuel/charge electric and hydrogen-
fueled vehicles has been historically treated by local planning departments as exempt from CEQA 
so significant geophysical use impacts are not expected. Further, it is expected that infrastructure 
for alternate fuel vehicles would commonly occur at existing commercial areas (e.g., existing gas 
stations), which have already been graded, developed, and where electricity service is already 
provided. In commercial areas, construction activities may include shallow depth trenching to lay 
the conduit underground and transmit electricity to the charging devices. In addition, based on the 
thousands of electric vehicle chargers that are already installed in residential settings where 
electricity service is provided, there is no indication that the installation of electric vehicle 
infrastructure in residential neighborhoods would need to go beyond installing individual 
residential chargers which only require minimal, if any, disturbance to soil as electric vehicle 
infrastructure involves running conduit from the electrical panel to the charging device. In any 
case, these activities were previously analyzed and dismissed as less than significant for soil 
disturbance, as minimal to no substantial soil disturbance is expected, especially in residential 
areas. Moreover, geology and soils impacts were evaluated and dismissed in the NOP/IS (and 
summarized in Subsection 4.8 of the Program EIR) and no comments disputing this conclusion 
were submitted at that time. 
 
Finally, this comment does not provide any evidence to support the claim that geophysical impacts 
are potentially significant. As discussed in the NOP/IS and summarized in Subsection 4.8.5 of the 
2022 AQMP Program EIR, the California Building Code (CBC) as promulgated in the CCR, Title 
24, Part 2, contains provisions to safeguard against major structural failures or loss of life caused 
by earthquakes or other geologic hazards. The CBC requirements operate on the principle that 
providing appropriate foundations, among other aspects, helps to protect buildings from failure 
during earthquakes. Additionally, CBC Section 1803.2 requires a geotechnical investigation that 
must evaluate soil classification, slope stability, soil strength, position and adequacy of load-
bearing soils, the effect of moisture variation on soil-bearing capacity, compressibility, 
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liquefaction, and expansiveness, as necessary. The geotechnical investigation must be prepared by 
registered professionals (i.e., California Registered Civil Engineer or Certified Engineering 
Geologist). The issuance of building permits from the local cities or counties will assure 
compliance with the CBC requirements. Compliance with the CBC requirements for structural 
safety during a seismic event would reduce hazards from strong seismic ground shaking, as well 
as liquefaction, to less than significant levels. 
 
Therefore, as evaluated in the NOP/IS and summarized in Subsection 4.8 of the Program EIR, 
significant geology and soil impacts associated with alternative fuel vehicles is not expected.  
 
Response 6-9 
Regarding Control Measure L-CMB-07, the Program EIR evaluated the use of SCRs, ultra-low 
NOx burners, and electrification. However, the worst-case environmental impacts associated with 
implementing this control measure was concluded to be the use of SCRs, as they are larger 
structures, require more construction, require the use of ammonia on a routine operational basis, 
use more electricity, etc. If ultra-low NOx burners are installed instead, the overall environmental 
impacts would be fewer due to less construction, no need for ammonia deliveries, storage and use, 
no increase in electricity, etc. when compared to the impacts evaluated in the Program EIR for 
SCR technology. The impacts associated with potential electrification of these sources are 
analyzed in Chapter 4.3 of the Program EIR (see Subsection 4.3.3.2.2). 
 
Per CEQA Guidelines Section 15131, the 2022 AQMP Program EIR does not analyze economic 
or social effects as economic or social effects are not considered to be significant impacts on the 
environment. However, the potential economic costs and benefits of implementing the control 
measures in the 2022 AQMP have been evaluated in the Draft Socioeconomic Report which is 
available on the South Coast AQMD’s website at: http://www.aqmd.gov/home/air-quality/clean-
air-plans/air-quality-mgt-plan/socioeconomic-analysis. 
 
Also please note that in addition, when the rule development process for Control Measure L-CMB-
07 is underway, more specific details on the rule implementation and feasible technologies will be 
available, including whether ultra-low NOx burners, SCRs and/or electric heaters/boilers are 
feasible/available, and additional CEQA analysis will be conducted as part of that rulemaking 
effort. 
 
Response 6-10 
Control Measure FUG-01 seeks to control emissions from fugitive components, which is far 
broader than storage tanks regulated by Rule 1178. Other types of equipment that would be 
evaluated for inclusion under Control Measure FUG-01 include fugitive components (e.g., valves, 
flanges, pumps, compressors), sumps and wastewater separators, marine vessel operations, and oil 
well drilling. The other South Coast AQMD Rules besides Rule 1178 that may be modified to 
implement Control Measure FUG-01 include Rules 463, 1148.1, 1142, 1173, and 1176. So even 
though proposed amendments to Rule 1178 are currently under development and are not yet 
finalized, Control Measure FUG-01 is included with the control measures that comprise the 2022 
AQMP and the impacts of implementing this control measure has been evaluated in the Program 
EIR. Comment 6-9 does not raise any CEQA issues so no further comment is required.  
  

http://www.aqmd.gov/home/air-quality/clean-air-plans/air-quality-mgt-plan/socioeconomic-analysis
http://www.aqmd.gov/home/air-quality/clean-air-plans/air-quality-mgt-plan/socioeconomic-analysis
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Response 6-11 
As noted in Response 6-9, the Program EIR evaluates the worst-case environmental impacts 
associated with implementing Control Measure L-CMB-07, which would be the use of SCR 
technology. If ultra-low NOx burners are installed instead, the overall environmental impacts 
would be fewer due to less construction, no need for ammonia deliveries, storage and use, no 
increase in electricity, etc. when compared to the impacts evaluated in the Program EIR for SCR 
technology. The impacts associated with potential electrification of these sources are analyzed in 
Chapter 4.3 of the Program EIR (see Subsection 4.3.3.2.2). 
 
Per CEQA Guidelines Section 15131, the 2022 AQMP Program EIR does not analyze social or 
economic effects such as stranded assets because they are not considered to be significant impacts 
on the environment. However, the potential economic costs and benefits of implementing the 
control measures in the 2022 AQMP have been evaluated in the Draft Final Socioeconomic Report 
available on the South Coast AQMD’s website at: http://www.aqmd.gov/home/air-quality/clean-
air-plans/air-quality-mgt-plan/socioeconomic-analysis. In addition, for future significant rules that 
are required to be developed to implement the 2022 AQMP control measures, a socioeconomic 
analysis will be conducted which will evaluate stranded assets, job impacts, and other 
macroeconomic impacts. 
 
Response 6-12 
The potential increase in electricity associated with implementation of the 2022 AQMP control 
measures for large stationary sources, including Control Measures L-CMB-03, L-CMB-04, and L-
CMB-05 is evaluated in Chapter 4.3, Subsection 4.3.3.2.2 of the Program EIR. NOx emission 
reductions for these control measures are expected to be achieved through the use of low NOx 
technologies or zero emission technologies, which may include SCR technology, low NOx 
burners, newer equipment, and electrification in lieu of utilizing post-combustion air pollution 
control technology. However, the availability of electrified equipment to replace the existing 
combustion-based equipment is unknown at this time. 
 
As disclosed in the Program EIR (see Subsection 4.3.3.2.2), a small industrial boiler or heater (60 
mmBtu/hr) would use an estimated 17.6 MWh of electricity at maximum capacity (instantaneous 
demand of 0.7 MW if the unit is operated 24 hours per day). Similarly, the electric equivalent of a 
large industrial boiler or heater rated at 950 mmBtu/hr would be a boiler rated at 278.4 MWh which 
would convert to an instantaneous electrical demand of 11.6 MW if the unit is operated 24 hours 
per day. The amount of electricity needed to provide the same amount of capacity as one boiler 
that relies on combustion for its operation is substantial. Multiple conversions of combustion 
equipment to electrified versions would require a potentially significant amount of electricity for 
their operation. (Note that the total number of heaters/boilers that would be electrified due to 
implementation of the 2022 AQMP is currently unknown). The Program EIR concluded that 
electricity use was a potentially significant impact as sufficient electricity supplies are not currently 
available.  
 
With respect to wildfires, as evaluated in the NOP/IS and summarized in the Program EIR in 
Chapter 4.8, Subsection 4.8.12 of the Program EIR, any structures subject to the implementation of 
proposed control measures that would be located in fire hazard severity zones are required to be 
designed, built, and operated in accordance with state regulations specifying building materials and 
structural designs for structures in such zones, including CBC Chapter 7A and California Fire Code 

http://www.aqmd.gov/home/air-quality/clean-air-plans/air-quality-mgt-plan/socioeconomic-analysis
http://www.aqmd.gov/home/air-quality/clean-air-plans/air-quality-mgt-plan/socioeconomic-analysis
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Chapter 49. Further, these structures would be subject to regulatory requirements for defensible space 
including Public Resources Code Section 4291 et seq. and a project-level CEQA review, including 
review of wildfire impacts, as applicable. Electric utilities are required to abide by the requirements of 
the California Public Utilities Commission Fire Safety Regulations as they relate to utility poles and 
wires, and vegetation management. Because of these requirements, wildfire hazards were concluded 
to be less than significant.  
 
Regarding the request for an impacts analysis of PSPS events in the Program EIR, on October 1, 
2021, the Governing Board adopted Rule 118.1 which was developed to allow critical service 
facilities operating emergency standby engines to exclude operating hours during a PSPS event 
and activities associated with a PSPS event from counting towards an annual operating limit of up 
to 200 hours. Rule 118.1 also contains notification and summary report requirements for facilities 
that elect to exclude engine operating hours due to a PSPS event. Since Rule 118.1 was comprised 
of specific actions to prevent or mitigate an emergency, the Governing Board determined that Rule 
118.1 was statutorily exempt from CEQA pursuant to CEQA Guidelines Section 15269(c) – 
Emergency Projects. Because the environmental effects associated with implementing Rule 118.1 
are separate and pre-date the development of the 2022 AQMP, the Program EIR does not contain 
an analysis of PSPS events. Further, the need to use emergency back-up generators because of 
extreme weather events is not part of the proposed project and would not be impacted by the 
proposed project.  
 
In addition, Control Measure L-CMB-04 – Emission Reductions From Emergency Standby 
Engines is included in the 2022 AQMP and is aimed at addressing the concerns raised in this 
comment letter. Specifically, Control Measure L-CMB-04 seeks reductions of NOx emissions 
from emergency standby engines rated over 50 brake horsepower. The control measure also 
includes an education and outreach program to encourage the transition to zero-emission 
technologies. Regulatory strategies include replacing older, higher emitting engines with cleaner 
engines or with alternative technologies, requiring the use of lower emission fuels, and a future 
prohibition on the use of Internal Combustion Engines for emergency back-up power. As 
alternative technologies mature and new technologies emerge, the South Coast AQMD plans on 
undertaking rulemaking to maximize emission reductions utilizing zero emission equipment where 
cost-effective and feasible, and low NOx emission equipment in all other applications. Staff 
estimates that Control Measure L-CMB-04 would reduce NOx emissions by an estimated two tons 
per day. Control Measures L-CMB-05 and L-CMB-06 are both aimed at reducing NOx emissions 
from large turbines and electricity generating facilities, which would improve air quality, including 
during extreme weather events.  
 
Staff acknowledges the potential emissions from the use of emergency diesel engines during PSPS 
or extreme heat events. Emissions associated with such events will be tracked and evaluated to 
ensure they do not interfere with attainment of the standard. Future rulemaking activities would 
further refine the emissions inventory based on best available information on methodology and 
emissions data. While there is uncertainty in emissions during PSPS events, the anticipated future 
benefit of L-CMB-04 will likely exceed the potential increases from the use of backup generators 
during PSPS events. 
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Response 6-13 
Comment 6-13 is a comment letter (dated June 17, 2022) that was previously submitted by WSPA 
relative to the Draft 2022 AQMP and has been incorporated by reference but does not raise any 
CEQA issues relative to the analysis in the Program EIR. Responses to these previously submitted 
comments can be found in Comments and Responses to Comments Volume I, Section I for 
comment letter 43. Since this comment letter does not raise any CEQA issues, no further response 
is required by CEQA. 
 
Response 6-14 
Comment 6-14 is a comment letter (dated July 5, 2022) that was previously submitted by Latham 
& Watkins on behalf of the Regulatory Flexibility Group (RFG) relative to the 2022 Draft AQMP 
and has been incorporated by reference but does not raise any CEQA issues relative to the analysis 
in the Program EIR. Responses to these previously submitted comments can be found in 
Comments and Responses to Comments Volume I, Section I for comment letter 71. Since this 
comment letter does not raise any CEQA issues, no further response is required by CEQA. 
 
Response 6-15 
Comment 6-15 is an Exhibit 1 to the July 5, 2022 comment letter submitted by Latham & Watkins, 
which contains suggested modifications to the Draft 2022 AQMP which have also been 
incorporated by reference. Responses to this previously submitted document can be found in 
Comments and Responses to Comments Volume I, Section I for comment letter 71. Since Exhibit 
1 does not raise any CEQA issues, no further response is required by CEQA. 
 
Response 6-16 
Comment 6-16 is a comment letter (dated July 5, 2022) that was submitted by WSPA relative to 
the 2022 Draft AQMP and has been incorporated by reference but does not raise any CEQA issues 
relative to the analysis in the Program EIR. Responses to these previously submitted comments 
can be found in Comments and Responses to Comments Volume I, Section I for comment letter 
72. Since this comment letter does not raise any CEQA issues, no further response is required by 
CEQA. 
 
Response 6-17 
Comment 6-17 is a comment letter (dated October 18, 2022) that was submitted by Latham & 
Watkins on behalf of the RFG relative to the Revised Draft 2022 AQMP and has been incorporated 
by reference but does not raise any CEQA issues relative to the analysis in the Program EIR. 
Responses to these comments can be found in Comments and Responses to Comments Volume II, 
Section II for comment letter 101. Since this comment letter does not raise any CEQA issues, no 
further response is required by CEQA. 
 
Response 6-18 
Comment 6-18 is a comment letter (dated October 18, 2022) that was submitted by WSPA and has 
been incorporated by reference on the Draft AQMP but does not raise any CEQA issues relative 
to the analysis in the 2022 AQMP Draft EIR. Responses to these comments on the 2022 Revised 
Draft AQMP can be found in Comments and Responses to Comments Volume II, Section II for 
comment letter 101. Since the comment letter does not raise any CEQA issues, no further response 
is required by CEQA. 
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While air quality has improved over the years, large portions of Southern California region still have some 
of the most polluted air in the nation. The region exceeds federal and state public health standards for 
both ozone and fine particulate matter (PM2.5).1 The 2022 Air Quality Management Plan (AQMP) is 
designed to meet the 2015 8-hour ozone federal standard.2 It outlines control measures to address the 
nonattainment of ozone throughout the South Coast Air Basin (Basin) and Coachella Valley, primarily 
targeting oxides of Nitrogen (NOx) and volatile organic compounds (VOC) emissions from all emission 
sources.3 The full implementation of the NOx and VOC control measures by 2037 is expected to result in 
health benefits from the lowered ozone concentrations, as well co-benefits from the lowered PM2.5 
levels, greenhouse gases and toxic air contaminants that are also expected.  

The estimated costs and benefits of the proposed control measures in the Revised Draft Final 2022 AQMP 
are expected to alter, to various degrees, the economic decisions made by households, businesses, and 
other economic factors. Some businesses would see production costs go up while other businesses would 
benefit from a greater demand for their services and technologies. For consumers who consider 
purchasing or replacing household appliances, for example, the proposed control strategies would also in 
some cases change or widen the range of product, that differ in fuel types, energy efficiencies, effective 
unit prices, and thus potential payback periods. 

In order to inform decision-makers and stakeholders about the potential costs and benefits of the Revised 
Draft Final 2022 AQMP and how the associated socioeconomic impacts would affect the region, the Draft 
Final Socioeconomic Report for the Revised Draft Final 2022 AQMP (hereinafter “Draft Final 
Socioeconomic Report”) has been prepared. Recommendations made by Abt Associates in 2014 to 
enhance the agency’s socioeconomic analysis were incorporated in this Draft Final Socioeconomic 
Report.4  

The Draft Final Socioeconomic Report uses two major modeling tools: the Regional Economic Models, Inc. 
(REMI)’s Policy Insight Plus, a policy simulation program for regional macroeconomic impacts, and the U.S. 
Environmental Protection Agency’s environmental Benefits Mapping and Analysis program (BenMAP). 
Total incremental costs, inclusive of the cost of incentives, were compiled for proposed control measures 
with quantified emission reductions. Modeled air quality data for the Basin, together with mathematical 
functions and parameters based on the most updated epidemiological and economic studies, were used 
in BenMAP to quantify public health benefits due to reduced exposure to air pollution. Public health 

 
1 The South Coast Air Basin is required to meet the following National Ambient Air Quality Standards (NAAQS): 1979 

1-hour Ozone standard of 120 ppb by 2022, 1997 8-hour Ozone standard of 80 ppb by 2024, 2008 8-hour ozone 

standard of 75 parts per billion (ppb) in 2032, and 2015 8-hour Ozone standard of 70 ppb by 2038. More discussion 

on nonattainment levels in Chapter 1 of the Revised Draft Final AQMP. 
2 The Revised Draft Final 2022 AQMP was released on November 18September 2, 2022 and can be found here:  
http://www.aqmd.gov/docs/default-source/clean-air-plans/air-quality-management-plans/2022-air-quality-
management-plan/draft-final-2022-aqmp/dfaqmp.pdfhttp://www.aqmd.gov/docs/default-source/clean-air-
plans/air-quality-management-plans/2022-air-quality-management-plan/revised-draft-2022-aqmp/revised-draft-
2022-aqmp.pdf. 
3 The Basin is an over 10,000 square mile area comprised of Orange County and the urban portions of Los Angeles, 

Riverside, and San Bernardino Counties. The Coachella Valley is a sub-region of Riverside County in the Salton Sea 

Air Basin that is bounded by the San Jacinto Mountains to the west and the eastern boundary of the Coachella Valley 

to the east. 
4 Abt Associates 2014 (available at: https://www.aqmd.gov/docs/default-source/Agendas/aqmp/scaqmd-report---

review-socioeconomic-assessments.pdf). See Chapter 1 of this Socioeconomic Report for a summary of these 

enhancements. 

http://www.aqmd.gov/docs/default-source/clean-air-plans/air-quality-management-plans/2022-air-quality-management-plan/draft-final-2022-aqmp/dfaqmp.pdf
http://www.aqmd.gov/docs/default-source/clean-air-plans/air-quality-management-plans/2022-air-quality-management-plan/draft-final-2022-aqmp/dfaqmp.pdf
https://www.aqmd.gov/docs/default-source/Agendas/aqmp/scaqmd-report---review-socioeconomic-assessments.pdf
https://www.aqmd.gov/docs/default-source/Agendas/aqmp/scaqmd-report---review-socioeconomic-assessments.pdf
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benefits were combined with incremental costs to estimate a range of regional jobs and other 
macroeconomic impacts from implementing the Revised Draft Final 2022 AQMP. Projected changes in 
health risk and monetized public health benefits were also used to analyze how implementation of the 
Revised Draft FInal 2022 AQMP may affect environmental justice (EJ) communities in the Basin.  

Key Findings in the Draft Final Socioeconomic Report 

▪ Nearly 57 percent of the Revised Draft Final 2022 AQMP’s $2.85 billion annual average cost is 
attributed to mobile source emission reductions of NOx, accounting for 80 percent of overall NOx 
reductions needed to attain clean air standards by 2037. The relative higher cost to control 
emissions from stationary and area sources is largely due to the currently high cost of zero-emission 
technologies to further reduce emissions from some of these sources that are already tightly 
controlled. 

Living in a region with over 20,000 miles of highways and major surface streets, 450 miles of passenger 
rail, six commercial airports, and the two largest marine ports in the nation, residents in our region are 
exposed to emissions from a multitude of mobile sources each day. NOx is the key pollutant that must be 
controlled to achieve federal and state ozone standards. To reduce NOx emissions, the majority of control 
measures in the Revised Draft Final 2022 AQMP target combustion sources. Since over 80% of the NOx 
emissions in the Basin are from mobile sources, the plan prominently features mobile source control 
measures. Limited and strategic control of VOC emissions, which are another ozone precursor, are also 
pursued to optimize the region’s attainment pathway. 

Between 2023 and 2037, the implementation of the Revised Draft Final 2022 AQMP is projected to result 
in an annual average cost of $2.85 billion, incremental to the business-as-usual case. Nearly 57 percent or 
about $1.61 billion of the annual incremental cost is related to mobile source control strategies, and these 
strategies are expected to lead to about 80 percent of the emission reductions needed to attain the 8-
hour ozone standard by 2037.5  The remaining 43 percent of the annual amortized average cost, or $1.24 
billion, is associated with reducing stationary and area source emissions in the Basin which account for 
about 20 percent of the necessary emission reductions for regional air quality attainment. The relatively 
high cost to reduce stationary and area source emissions is largely due to the need to deploy zero-
emission technologies for source categories that are already subject to stringent NOx emission standards, 
but it is also associated with the sheer volume of devices that contribute to area source emissions, such 
as household appliances and heaters. As of today, zero-emission alternatives in almost all applications are 
still more costly, especially for large industrial combustion process.6 In addition to improving air quality, 
zero emission technology contributes to achieving other federal and state goals for greenhouse gas 
reductions, and is often pursued first to achieve those goals. Costs shown here for the Revised Draft Final 

 
5 Since NOx emissions also lead to the formation of PM2.5, the NOx reductions needed to meet the ozone standards 
will likewise lead to improvement of PM2.5 levels and attainment of PM2.5 standards.    
6 Chapter 4 of the Revised Draft Final 2022 AQMP states that “[m]obile source controls typically have higher costs 
per ton of emissions than stationary controls, especially if the control measure requires turnover before the end of 
the useful life of the mobile source equipment.” This is because stationary controls have so far relied on retrofit 
controls rather than completely replacing boilers, turbines, etc. To further reduce emissions from a combustion 
source that is already tightly controlled, it will become necessary to replace the combustion-based technology with 
a zero-emission alternative. In these cases, stationary source controls will become more expensive than measures 
implemented in the past. 
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2022 AQMP therefore also overlap with some costs for achieving greenhouse gas goals.  

TABLE ES-1: COST SUMMARY OF THE REVISED DRAFT FINAL 2022 AQMP MEASURES 

ANNUAL AVERAGE (2023-2037)7  

 
 

Measures 
 

Annual Amortized Average 
(Billions of 2021 dollars) 

Percent of 
Total 

Annualized 
Cost 

Remaining 
Incremental Cost 

 Incentives  
Total 

Incremental Cost 

Stationary and 
Area Sources 

$1.12 + $0.12 = $1.24 43.5% 

Mobile Sources $1.44 + $0.17 = $1.61  56.5% 

All Sources $2.56 + $0.29 = $2.85 100% 

(Note: Numbers may not sum up due to rounding.) 

About 10 percent or $0.29 billion of the total annual incremental cost is attributed to incentive programs 
that eligible industries and consumers can use to offset the cost of purchasing cleaner technologies. In 
this report, incentives are assumed to be funded by either state or local governments. However, South 
Coast AQMD will continue to advocate for clean air funding from diverse sources including the federal 
government. More incentive funding and subsidies may become available but are not included in this 
analysis. For example, the Inflation Reduction Act (IRA) recently signed into law will help households offset 
the cost of purchasing more energy efficient heaters, furnaces, and electric home appliances in the form 
of tax credits and direct rebates,8 thereby bringing down the costs currently estimated to be entirely 
incurred by households alone for several control measures designed to lower emissions from residential 
combustion sources. In the meantime, parallel state programs to combat climate change are also 
expected to provide additional funding including for zero-emission infrastructure. Existing state programs 
such as low carbon fuel standard credits will also continue to lower the costs of transitioning to clean 
transportation technologies. All of these incentive programs are very useful to reduce the cost to 
customers and businesses, however the total cost of controls would ultimately not be changed.     

  

 
7 Costs are characterized as incremental costs, not as the total cost of a particular control equipment or program. 

Specifically, they represent the cost difference between a “business as usual” path and an alternative path as 

proposed by the Revised Draft Final 2022 AQMP. See Tables 2-1(a) and 2-1(b) in Chapter 2 for more cost details for 

each measure.  
8 See https://www.whitehouse.gov/briefing-room/statements-releases/2022/08/19/fact-sheet-how-the-inflation-
reduction-act-helps-asian-american-native-hawaiian-and-pacific-islander-communities/. 

https://www.whitehouse.gov/briefing-room/statements-releases/2022/08/19/fact-sheet-how-the-inflation-reduction-act-helps-asian-american-native-hawaiian-and-pacific-islander-communities/
https://www.whitehouse.gov/briefing-room/statements-releases/2022/08/19/fact-sheet-how-the-inflation-reduction-act-helps-asian-american-native-hawaiian-and-pacific-islander-communities/
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▪ By implementing the Revised Draft Final 2022 AQMP, the number of premature deaths and 
numerous other health outcomes associated with air pollution would be reduced. As a result, the 
four-county region is expected to gain a total public health benefit of $19.4 billion on average per 
year from 2025 to 2037.  

Air pollution continues to be linked to increases in death rates (mortality) as well as increases in illness 
and other health effects (morbidity). Implementing the Revised Draft Final 2022 AQMP would significantly 
reduce the numerous harmful health effects associated with exposure to air pollution. In total, it was 
estimated that about 1,600 annual premature deaths will be avoided by 2032, and about 3,000 annual 
premature deaths avoided by 2037. On average between 2025-2037 about 1,500 premature deaths would 
be avoided per year due to improved air quality as a result of implementing the Revised Draft Final 2022 
AQMP control measures. Other health benefits included annually 8,700 fewer hospitalizations, 1,450 
fewer emergency room visits related to asthma, other respiratory and cardiovascular illnesses, and nearly 
163,000 fewer days of absences from work and school. These public health benefits have an estimated 
value of $134.3 billion, cumulatively from 2025 to 2037, or $19.4 billion annually by 2037.9  

TABLE ES-2: MONETIZED PUBLIC HEALTH BENEFITS OF THE REVISED DRAFT FINAL 2022 AQMP 

 Average Annual 2025-20371 (Billions of 2021 dollars) 

Mortality-related benefits $18.7 

      Long-Term Ozone Exposure $4.2  

      Long-Term PM2.5 Exposure $14.4  

Morbidity-related benefits $0.7  

Grand Total $19.4  
1 Several proposed clean air strategies in the Revised Draft Final 2022 AQMP will be implemented beginning in 2023. 
However, to be conservative and in consideration of the transition from VOC-limited to NOx-limited ozone formation 
regime for several areas in the South Coast Air Basin, it is assumed that there would be minimum clean air benefits 
during the first two years of 2022 AQMP implementation, and health benefits of implementing the Revised Draft 
Final 2022 AQMP would begin accruing only in 2025. 
(Note: Numbers may not sum up due to rounding.) 

About 74 percent of the estimated public health benefits are associated with a lower risk of premature 
deaths due to reduced long-term exposure to PM2.5, and the rest are associated with ozone mortality 
and avoided incidence of various respiratory and cardiovascular symptoms and of work and school 
absences. Although not quantified in the Draft Final Socioeconomic Report, additional public welfare 
benefits exist relating to how clean air promotes visibility and prevents damage to agriculture, local 
ecology, buildings, and other materials.  

 
9 It should be emphasized that, as with any scientific studies and evaluations, there are various sources of uncertainty 

surrounding the estimated public health benefits, including the uncertainty embedded in data inputs, uncertainty of 

the magnitude of various health effects of exposure to air pollutants, and uncertainty of valuation. Given the 

significant contribution of mortality-related benefits, several sensitivity analyses were conducted. See Chapter 3 and 

the associated appendices for more details. 
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▪ Implementing the Revised Draft Final 2022 AQMP is expected to result in jobs foregone but the 
region will remain on a positive job growth trajectory. 

The four-county regional economy currently generates more than a trillion dollars in GDP and supplies 
more than 10 million jobs.10 Without implementing the Revised Draft Final 2022 AQMP, baseline jobs in 
the region are expected to grow at an annualized rate of 0.44 percent from 2023 to 2037.11 Under both 
the best-case and worst-case scenarios where Whether health benefits are included or excluded in the 
job impact analysis, respectively, the trajectory of regional job growth would remain positive throughout.  

TABLE ES-3: JOB SCENARIOS OF REVISED DRAFT FINAL 2022 AQMP IMPLEMENTATION 

 Incremental Costs & 
Health Benefits Included 

Incremental Costs &  
No Health Benefits Included 

R
ev

is
e

d
 D

ra
ft

 F
in

al
  

2
0

2
2

 A
Q

M
P

 

Best-Case Scenario: 

• 0.2741% annualized job growth 
between 2023 and 2037, 
compared to the baseline job 
growth rate of 0.44% 
 

• 17,000 jobs foregone annually 
on average in an economy with 
over 10 million jobs 

 

Worst-Case Scenario: 

• 0.3917% annualized job growth 
between 2023 and 2037 
compared to the baseline job 
growth rate of 0.44% 
 

• 29,000 jobs foregone annually 
on average in an economy with 
over 10 million jobs 

 

 

 

As seen in Table ES-3, when the impact of public health benefits are combined with the impact of 
incremental costs of the proposed control measures, the resulting job impacts would be on average 
17,000 jobs foregone per year when compared to the annual baseline jobs between 2023 and 2037, and 
an annualized growth rate of 0.4127 percent.12 This is equivalent to a 0.0316 percentage point slowdown 
in job growth relative to the projected employment baseline during the same period.  If excluding health 
benefits, about 29,000 jobs on average are forecasted to be foregone, resulting in a decline to 0.3917 

 
10 U.S. Bureau of Economic Analysis, 2020 GDP and 2020 total job estimates (including payroll jobs and self-

employment) for Los Angeles-Long Beach-Anaheim and Riverside-San Bernardino-Ontario metropolitan statistical 

areas. 
11 The baseline scenario analyzed in this report is derived from the 2020 Growth Forecast, which is a long-term 

demographic and job forecast developed by the Southern California Association of Governments (SCAG 2020). 

SCAG’s growth forecast was used to guide the development of its 2020 Regional Transportation Plan/Sustainable 

Communities Strategy (RTP/SCS), and it was also used by South Coast AQMD to develop the baseline emissions 

inventory for the Revised Draft Final 2022 AQMP and thus for air quality model projections. This growth forecast 

assumes that the four-county region would continue receiving federal highway funding to make the necessary 

infrastructure investments for implementing the 2020 RTP/SCS. The technical report can be accessed at 

https://scag.ca.gov/sites/main/files/file-attachments/0903fconnectsocal_demographics-and-growth-

forecast.pdf?1606001579.  
12 Jobs foregone shown here are annual averages and apply only on a yearly basis. Foregone jobs should not be 
added across years. See ‘Job Impacts Explained’ callout box in Chapter 4 for further discussion. 

Jobs Foregone = Loss of Existing Jobs + Forecasted Jobs Not Created 

https://scag.ca.gov/sites/main/files/file-attachments/0903fconnectsocal_demographics-and-growth-forecast.pdf?1606001579
https://scag.ca.gov/sites/main/files/file-attachments/0903fconnectsocal_demographics-and-growth-forecast.pdf?1606001579
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percent annualized growth between 2023 and 2037, which is equivalent to a 0.0526 percentage point 
slowdown in job growth relative to the projected employment baseline.13 See Figure ES-1(a) for estimated 
total jobs in the region between 2023 and 2037. 

Under both best- and worst-case scenariosWhether or not monetized health benefits are included, an 
increasing number of jobs foregone are anticipated over the next 15 years due to the fact that the 
proposed control measures would be phased in over time. For example, most of South Coast AQMD 
control measures are forecasted to begin implementation in 2033 or later. While the impact of the 
incremental costs would result in net negative job impacts, they are partially offset in the best-case 
scenario by the anticipated health benefits of implementing the proposed control measures, which are 
concurrently increasing over time as seen in Figure ES-1(b). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
13 Annualized job growth rates were calculated incorrectly in the Draft Socioeconomic Report and have been 
corrected. 
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(a) Projected Total Regional Jobs  

 
 

(b) Projected Changes in Regional Jobs 
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▪ Overall, inequality of adverse health outcomes is expected to decrease in the region, with greater 
per-capita public health benefits accrued in Environmental Justice (EJ) communities versus non-EJ 
communities 

Many residents who live, work, and play in areas with poorer air quality throughout the region are often 
more economically disadvantaged. Since the adoption of State Assembly Bill 617 (AB617) in July 2017, 
South Coast AQMD has enhanced its EJ programs by identifying specific communities disproportionately 
impacted by poor air quality and higher mortality and morbidity risks of the residents therein. The EJ 
analysis assesses the impacts of implementing the Revised Draft Final 2022 AQMP by answering these two 
important questions: 

1. How does implementing the Revised Draft Final 2022 AQMP impact the inequality of health risk 
that already exists in the region? 

2. Do more health benefits accrue in EJ versus non-EJ communities as a result of implementation of 
the Revised Draft Final 2022 AQMP? 

The analysis found that region-wide improvements in air quality and public health would be accompanied 
by reduced inequity in health risk between EJ and non-EJ communities, including the risk of dying 
prematurely or suffering from asthma as a result of exposure to ozone and PM2.5. Improved health 
outcomes will result in greater monetized health benefits across the region, but more in EJ communities 
than in non-EJ communities. Monetized benefits range between $3,400 and $3,700 per capita in EJ 
communities, approximately $300 to $700 higher than for non-EJ communities (about 15%). These results 
are consistent across all alternative EJ definitions tested.14   

Conclusion 
Overall, the implementation of the Revised Draft Final 2022 AQMP is expected to result in $2.85 billion of 
average annual incremental cost, while generating public health benefits of $19.4 billion annually, which 
is well above the estimated incremental cost. Cumulatively up to 2037, public health benefits are 
projected to amount to $134.3 billion in present value.15 In an economy with more than a trillion dollars 
in regional GDP and more than 10 million jobs across the four counties, these costs and benefits were 
projected to result in relatively minor job impacts and would not alter the region’s long-term job growth. 
Additionally, overall health risk inequality is expected to decrease throughout the region. While all 
residents would benefit from reductions in air pollution-related health risk, a higher per capita benefit is 
anticipated to accrue in EJ communities, as a result of implementing the Revised Draft Final 2022 AQMP. 

 
14 See Chapter 6 for more information of the EJ Analysis. 
15 Average annual monetized benefits between 2025 and 2037 is $19.4 billion annually, while projected annual 
monetized health benefits are $40.5 billion by 2037. 





Chapter 1: Introduction 

1-1 

Air quality in the South Coast Air Basin (Basin) has improved substantially over the past decades, and air 
quality control programs at the local, state, and federal levels contribute to these improvements. These 
improvements are demonstrated in Figure 1-1, which shows historical air quality trends (dashed lines), 
including percent changes in 8-hour ozone and 1-hour ozone concentrations since 1995, and annual 
average fine particulate matter (PM2.5) concentrations since measurements began in 1999.1 

Concurrent economic trends, including percent changes in regional gross domestic product, total jobs, 
and population, are also depicted in Figure 1-1. Over the past 15 years, both the subprime mortgage crisis 
induced 2008 recession and the coronavirus disease 2019 (COVID-19) induced 2020 recession reduced 
regional economic output and employment. Despite these ongoing challenges in the four-county region—
Los Angeles, Orange, Riverside and San Bernardino counties, the macroeconomic forecast is expecting 
increases in jobs and population throughout the regional economy through the 2037 horizon in this 
report. 

 

 
 

 
1 Although PM2.5 measurements began in the South Coast AQMD air monitoring network in 1999, the first 

regulatory year of NAAQS PM2.5 data occurred in 2001. 

FIGURE 1-1: AIR QUALITY HAS IMPROVED AMID POPULATION INCREASES AND RISE IN ECONOMIC ACTIVITY 

(SOUTH COAST AQMD FOUR-COUNTY REGION, 1995-2020) 

 

 

 

 

 

 

 

 

Note: Baseline year for regulatory PM2.5 measurement began in 2001. 
Data Sources: SCAQMD, California Department of Finance, California Employment Development Department, U.S. Bureau 
of Economic Analysis, and REMI. 
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Economic growth and other human activity generally result in increased air pollutant emissions due 
primarily to combustion of fossil fuels. Nonetheless, the increased utilization of low-emitting and more 
energy efficient technologies have resulted in decreased ozone and PM levels. Advances in technology 
demonstrate it is possible to maintain a healthy economy while improving public health through air quality 
improvements.  

Recently, workplace adjustments in response to the COVID-19 pandemic induced widespread behavioral 
changes such as working from home (WFH). The emission inventories based on vehicle miles traveled 
(VMT) for light-duty vehicles relied on CARB’s EMFAC 2017 model which predated the prevalence of work-
from-home (WFH) observed during the pandemic. Subsequent iterations of EMFAC are expected to at 
least indirectly account for the emission impacts due to altered commute patterns associated with 
potentially sustained WFH. In the meantime, the continued expansion of electric car market also signals 
the beginning of a paradigm shift to more widespread penetration of zero-emission technologies, which 
has begun with light-duty applications (and accounted for in the projected baseline emissions inventory 
for the Draft Final 2022 AQMP) and is anticipated to eventually expand into heavy-duty applications, 
facilitated by multiple regulatory and incentive measures.  

Challenges to Attaining Air Quality Standards 
While substantial progress and improvements in air quality have been made, the region still does not meet 
all federal and state air quality standards set to protect public health. The Revised Draft Final 2022 Air 
Quality Management Plan (AQMP) is designed to provide a path to clean air goals and address federal 
Clean Air Act (CAA) requirements for the most recent ozone standard – the 2015 8-hour ozone standard. 
The deadline for meeting that standard is 2037. 

Areas that do not attain national ambient air quality standards (NAAQS) must develop and implement an 
emission reduction strategy that will bring the area into attainment in a timely manner. For ozone and 
PM2.5, the area is classified by the degree of nonattainment. This classification dictates specific planning 
requirements under the CAA, including the amount of time provided to attain the standard. The CAA 
requires attainment of the standard to be achieved as “expeditiously as practicable,” but no later than 
the years listed in Table 1-1 below. 
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TABLE 1-1: U.S. EPA NATIONAL AMBIENT AIR QUALITY STANDARDS AND LATEST ATTAINMENT YEAR 

Pollutant 
Year Standard 

Approved 

Measurement 

Timeframe 
Concentration Classification 

 

Latest 

Attainment 

Year 

Ozone 

1979 1-Hour 120 ppb Extreme 2022 

1997 8-Hour 80 ppb Extreme 2023 

2008 8-Hour 75 ppb Extreme 2031 

2015 8-Hour 70 ppb Extreme 2037 

PM 2.5 

2006  24-Hour 35 μg/m3 Serious 2019 

2012 Annual 12.0 μg/m3 
Moderate 2021 

Serious 2025 

Note: “ppb” stands for parts per billion and “μg/m3” stands for microgram per cubic meter. 

Nitrogen oxide (NOx) emissions are the key pollutant that must be reduced to lower ozone 
concentrations.2 Although existing air regulations and programs will continue to lower NOx emissions in 
the region, an additional 67% reduction beyond the 2037 baseline are necessary to attain the 8-hour 
ozone standards, which is equivalent to an 83% reduction from 2018 emissions.3 Since NOx emissions also 
lead to the formation of PM2.5, the NOx reductions needed to meet the ozone standards will likewise 
lead to significant reduction in PM2.5 levels and attainment of PM2.5 standards.  

Latest Scientific Evidence Relating Ozone and PM2.5 

Exposure to Public Health 
Ambient air pollution is a major public health concern. The U.S. EPA establishes NAAQS at levels that are 
protective of human health. Both ozone and PM2.5 are associated with significant health impacts and 
they continue to be linked to increases in illness (morbidity) and increases in death rates (mortality).4  

As part of the process to review NAAQS, the U.S. EPA develops Integrated Science Assessments (ISAs). An 
ISA is a document that summarizes the best available science related to the health and welfare effects 
associated with a given criteria air pollutant. The 2020 U.S. EPA document, 2020 Ozone Integrated Science 
Assessment (ISA),5 is the most recent ISA for ozone and describes the current state of the scientific 
knowledge and research. A summary of health effects information and additional references can also be 

 
2 NOx emissions are a precursor to the formation of both ozone and secondary PM2.5. 
3 Estimates are based on the inventory and modeling results and are relative to the baseline emission levels for each 

attainment year (see Revised Draft Final 2022 AQMP for detailed discussion). 
4 See Appendix I of the Draft Final 2022 AQMP for a discussion of these studies.  
5 U.S. EPA. (2020). Ozone Integrated Science Assessment (Final Report); and U.S. EPA (2019). Particulate Matter 

Integrated Science Assessment. U.S. EPA is continuing to evaluate the effects of ozone: 

https://www.govinfo.gov/content/pkg/FR-2022-07-12/pdf/2022-14812.pdf.  

https://www.govinfo.gov/content/pkg/FR-2022-07-12/pdf/2022-14812.pdf
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found in the Revised Draft Final 2022 AQMP Appendix I: Health Effects. That document concluded that 
short-term exposures (lasting for a few hours) to ozone at levels typically observed in Southern California 
can result in breathing pattern changes, reduction of breathing capacity, increased susceptibility to 
infections, inflammation of the lung tissue, and some immunological changes. Elevated ozone levels are 
associated with asthma exacerbation, chronic obstructive pulmonary disease (COPD) exacerbation, 
respiratory infection, increased school absences and hospital admissions and emergency department (ED) 
visits for combined respiratory diseases, as well as increased mortality. An increased risk for asthma has 
been found in children who participate in multiple sports and live in high-ozone communities.  

The most recent ISA for particulate matter was released in 2019, and updated with a supplement in 2022.6 

The 2019 ISA and the supplement concluded that both mortality and cardiovascular effects had a causal 

relationship with both short- and long-term PM2.5 exposures. Several studies have found correlations 

between elevated ambient particulate matter levels and an increase in mortality rates, respiratory 

infections, number and severity of asthma attacks, COPD exacerbation, combined respiratory-diseases 

and the number of hospital admissions in different parts of the United States and in various areas around 

the world.  

Higher levels of PM2.5 have also been related to increased mortality due to cardiovascular or respiratory 

diseases, hospital admissions for acute respiratory conditions, school absences, lost work days, a decrease 

in respiratory function in children, and increased medication use in children and adults with asthma.  

Long-term exposure to PM has been found to be associated with reduced lung function growth in children, 

changes in lung development, development of asthma in children, and increased risk of cardiovascular 

diseases in adults. In recent years, studies have reported an association between long-term exposure to 

PM2.5 and increased total mortality (reduction in life-span and increased mortality) from lung cancer. 

The U.S. EPA, in its most recent review, has concluded that both short-term and long-term exposure to 
PM2.5 are causally related to cardiovascular effects and increased mortality risk. In addition, new 
evidence is suggestive of metabolic, nervous system, and reproductive and developmental effects for 
short-term and long-term exposure to PM2.5.  More detailed summaries of the health effects associated 
with ozone and particulate matter are available in Appendix I to the Revised Draft Final 2022 AQMP. 

Legal Requirements for Socioeconomic Analysis 
Both the South Coast AQMD Governing Board and the California Health & Safety Code require preparation 
of a socioeconomic analysis whenever the South Coast AQMD adopts or amends emission reduction rules 
or regulations. Although these requirements do not apply to preparation of the AQMP, the South Coast 
AQMD nonetheless elects to perform a separate socioeconomic analysis of the AQMP in order to further 
inform public discussions and the decision-making process associated with adoption of the Plan.  

In so doing, staff is guided by a Governing Board Resolution adopted in 1989. That resolution directed 
staff to prepare an economic analysis of all emissions reduction rules proposed for adoption or 
amendment. The analysis includes the following elements: identification of affected industries, cost 

 
6 U.S. EPA. (2019). Integrated Science Assessment for Particulate Matter (Final Report). U.S. Environmental 

Protection Agency, Washington, DC, EPA/600/R-19/188. 
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effectiveness of control, and public health benefits in any such analysis.  

Staff is additionally guided by the California Health & Safety Code requirements for socioeconomic 
analyses prepared during the rulemaking process. In particular, Health and Safety Code Section 40440.8 
lists relevant impacts to be considered in a socioeconomic analysis. These impacts include: 

1. The type of industries affected by the rule or regulation. 

2. The impact of the rule or regulation on employment and the economy in the Basin. 

3. The range of probable costs, including costs to industry, of the rule or regulation. 

4. The availability and cost-effectiveness of alternatives to the rule or regulation. 

5. The emission reduction potential of the rule or regulation. 

6. The necessity of adopting, amending, or repealing the rule or regulation in order to attain state 
and federal ambient air standards. 

Health and Safety Code Section 40728.5 identifies similar impacts to be discussed in a socioeconomic 
analysis and additionally states that efforts shall be made to minimize any adverse impacts.  

Finally, Health and Safety Code Sections 39616 and 40920.6 also address the preparation of 
socioeconomic analyses. Section 39616 requires the South Coast AQMD to ensure that any market-based 
incentive strategy it adopts results in equivalent or greater emission reductions at equivalent or less cost 
and overall job impacts – i.e., no greater job losses or significant shifts from high-paying to low-paying 
jobs – when compared to command-and-control regulations. Section 40920.6, requires that incremental 
cost effectiveness – i.e., the difference in costs divided by difference in emission reductions – be 
performed whenever more than one control option is feasible to meet control requirements. 

Economic Outlook for Industries Potentially Affected 

by the Revised Draft Final 2022 AQMP 
Nearly 18 million people currently reside in the counties of Los Angeles, Orange, Riverside and San 
Bernardino. The four-county regional economy generates over one trillion dollars of gross domestic 
product and employs more than 8 million workers, with a four to six percent unemployment rate among 
the four counties.7,8,9 The region currently supplies more than 10 million jobs including nearly 8 million 
payroll jobs.10 Between February 2018 and February 2020, total payroll jobs in the region increased at an 

 
7 State of California, Department of Finance, E-1 Population Estimates for Cities, Counties and the State with Annual 
Percent Change — January 1, 2020 and 2021. Sacramento, California, May 2021 https://dof.ca.gov/wp-
content/uploads/Forecasting/Demographics/Documents/E-1_2021PressRelease.pdf.  
8 U.S. Dept. of Commerce, Bureau of Economic Analysis, GDP by County, Metro, and Other Areas  

https://www.bea.gov/data/gdp/gdp-county-metro-and-other-areas.  
9 California Economic Development Department (EDD), August 2022, civilian employment only. A five-percent 

unemployment rate is generally considered as “full employment” by the Federal Reserve. LA, Orange, and Riv-SB 

counties data. https://www.labormarketinfo.edd.ca.gov/file/lfmonth/la$pds.pdf.  
10 Total employment is based on the Bureau of Economic Analysis 2020 estimates. Payroll employment is based on 

the EDD Current Employment Survey (CES) total nonfarm employment estimates as of July 2022 for Anaheim-Santa 

 

https://dof.ca.gov/wp-content/uploads/Forecasting/Demographics/Documents/E-1_2021PressRelease.pdf
https://dof.ca.gov/wp-content/uploads/Forecasting/Demographics/Documents/E-1_2021PressRelease.pdf
https://www.bea.gov/data/gdp/gdp-county-metro-and-other-areas
https://www.labormarketinfo.edd.ca.gov/file/lfmonth/la$pds.pdf
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annualized rate of almost 2 percent in Los Angeles and Orange Counties, while job growth in Riverside 
and San Bernardino Counties grew over 3 percent annually, before economic impacts of COVID-19 
shutdowns.11  

It is estimated that the economic impacts of COVID-19 beginning in March 2020 accounted for a regional 
job loss of 700,000 jobs. By September 2021, more than half of the lost jobs were recovered, and it is 
projected that the region will return to its pre-pandemic job levels by the end of 2022.12 Between February 
2018 and February 2022, payroll jobs decreased slightly in Los Angeles and Orange Counties due to 
lingering impacts of the COVID-19 pandemic that began in March 2020 in California (-0.6 percent and              
-1.24 percent, annually, respectively), while Riverside and San Bernardino counties still saw annualized 
growth in payroll jobs over 2.3 percent, or 9.4 percent over a 4-year period. Based on projections by the 
Southern California Association of Governments (SCAG), total jobs in the region are forecasted to grow at 
an annualized rate of 0.6 percent between 2024 and 2050.13  

The Revised Draft Final 2022 AQMP includes control strategies for emission reductions from both 
stationary and mobile sources to attain upcoming NAAQS. In that plan the South Coast AQMD has 
proposed both stationary source control measures as well as limited mobile source measures. The 
California Air Resources Board (CARB) has proposed broader mobile source control measures. This division 
is consistent with South Coast AQMD’s primary regulatory authority over stationary sources and limited 
regulatory authority over mobile sources, and CARB’s primary regulatory authority over mobile sources. 
The control strategies in the plan could potentially affect both public and private sectors, but are expected 
to mainly impact the nine private sector industries as listed below: 

 

• Oil & Gas Extraction 

• Utilities 

• Construction 

• Manufacturing 

•  Retail Trade 

• Wholesale Trade 

• Transportation & Warehousing 

• Real Estate & Rentals 

• Administrative & Waste Management 

Services 

• Restaurants & Accommodation

 
Ana-Irvine, Los Angeles-Long Beach-Glendale metro divisions, and Riverside-San Bernardino-Ontario MSA. The EDD 

estimate does not include self-employed, family workers, and private household employees. 

https://data.edd.ca.gov/Industry-Information-/Current-Employment-Statistics-CES-/r4zm-kdcg.  
11 EDD, current employment statistics (CES), February 2018, 2020, and 2022. https://data.edd.ca.gov/Industry-

Information-/Current-Employment-Statistics-CES-/r4zm-kdcg. 
12 Southern California Association of Governments (SCAG), Connect SoCal 2024 Preliminary Regional and County 

Growth Projections, February 3, 2022 JPC Agenda #4, RC Agenda #16, https://scag.ca.gov/sites/main/files/file-

attachments/cehd110421agn04.pdf?1645555889. 
13 Ibid. 

https://data.edd.ca.gov/Industry-Information-/Current-Employment-Statistics-CES-/r4zm-kdcg
https://data.edd.ca.gov/Industry-Information-/Current-Employment-Statistics-CES-/r4zm-kdcg
https://data.edd.ca.gov/Industry-Information-/Current-Employment-Statistics-CES-/r4zm-kdcg
https://scag.ca.gov/sites/main/files/file-attachments/cehd110421agn04.pdf?1645555889
https://scag.ca.gov/sites/main/files/file-attachments/cehd110421agn04.pdf?1645555889
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Figure 1-2 shows the regional job outlook between 2022 and 2037 for the potentially affected industries, 
based on SCAG projections. 

 

 
 

The goods movement sector plays a pivotal part in the regional economy. It provides the critical service 
of delivering goods between the region’s seaports and airports and businesses across the nation. It also 
serves the fast-growing consumer demand for retail products purchased online.14  The upsurge in e-
commence and decreased delivery times for consumers has created a growing demand for distribution 
centers in the Inland Empire.  

In the last four years the Ports of Los Angeles and Long Beach saw record growth in container volume 
despite a short disruption in the second quarter of 2020 during the peak economic effects of the global 
pandemic from COVID-19. The volume of TEUs (twenty-foot container equivalent units) saw significant 
growth between April 2020 and the peak in May 2021, when a slight downturn in container volume at the 
ports was due to a labor and logistics disruption that caused a backlog at the ports that recorded the worst 
levels in the fourth quarter of 2021. 

Several mobile sources measures in the Revised Draft Final 2022 AQMP would affect the transportation 
and warehousing sector. This sector currently provides 422,134 payroll jobs or 5 percent of all payroll jobs 

 
14 According to the 2022 market research by eMarketer, US e-commerce sales are projected to continue to grow by 
double digits, up 17.9% in 2021 to $933.30 billion. E-commerce penetration will continue to increase, more than 
doubling from 2019 to 23.6% in 2025. 

FIGURE 1-2: JOB GROWTH RATES FOR KEY ECONOMIC SECTORS  

POTENTIALLY IMPACTED BY 2022 AQMP 

 

Notes: Job growth projections are not available for the affected industries of nurseries and wholesale garden, equipment 
leasing and rental, and waste management, and restaurants.  

Source: Staff analysis of SCAG’s growth forecast in the 2024 Preliminary RTP/SCS Plan.  
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in the region.15 Over the next 15 years, the sector as a whole is expected to grow at an annualized rate of 
0.71 percent. Much of this job growth will be concentrated in the Inland Empire. Currently, average pay 
in this sector ranges from $49,000 in Riverside County to $68,000 in Los Angeles County, which are 
respectively seven percent below the average wage in Riverside County and about the average wage in 
Los Angeles County.16 

The manufacturing sector would be affected by stationary source measures targeting NOx and Volatile 
Organic Compound (VOC) emissions, which include both command-and-control regulations and incentive 
programs to accelerate facility modernization. In the meantime, transportation equipment manufacturers 
in the region and nationwide would benefit from the incentive programs proposed to accelerate the 
deployment of zero and low NOx emission technologies, as part of the mobile source control strategies. 
The manufacturing sector in the region currently provides 589,200 payroll jobs or about 7 percent of all 
payroll jobs in the region; however, the sector’s total job count is expected to mirror the nationwide trend 
and continue its long-term decline (see Figure 1-3). Manufacturing jobs are projected to decrease by an 
annualized rate of 0.73 percent over the next 15 years. Three quarters of the projected manufacturing job 
losses would occur in Los Angeles County where the industry is concentrated. 

 

 
15 Based on EDD’s CES for May 2022. All current job numbers listed below are from this source unless otherwise 

noted and unlike the BEA total jobs estimate that includes self-employment, CES estimates represent “payroll” jobs 

only.  
16 Historical wage data from California Employment Development Department’s Quarter Census of Employment and 

Wage (QCEW) database for 2021 Q3 wages. All the wage data in this section is from this source unless otherwise 

noted and is reported for the county with the lowest average annual wage in a specific industry and the county with 

the highest. The average wage represents the average of all industries covered by QCEW in both private and public 

sectors. According to EDD, the average annual pay is affected by the ratio of full-time to part-time workers; the 

number of workers who worked for the full year; and the number of individuals in high-paying and low-paying 

occupations. When comparing average pay levels between geographic areas and industries, these factors should be 

taken into consideration. For example, industries characterized by high proportions of part-time workers will show 

average wage levels appreciably less than the pay levels of regular full-time employees in these industries. The 

opposite effect characterizes industries with low proportions of part-time workers, or industries that typically 

schedule heavy weekend and overtime work. Average wage data also may be influenced by work stoppages, labor 

turnover, retroactive payments, seasonal factors, bonus payments, and so on. 
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FIGURE 1-3: MANUFACTURING JOBS TREND  

Despite the industry’s shrinking workforce, its output per worker has increased over time, rising from 
$95,300 to $246,900 (in 2021 dollars) over the 2001 to 2020 time period.17 Currently, the average pay in 
the sector ranges from $58,500 in Riverside County to $86,250 in Orange County, paying about a quarter 
more than the average wages in these counties. Both chemical manufacturers and refineries are expected 
to be impacted by stationary source measures. Chemical manufacturing has an average pay ranging from 
$55,500 in Riverside County to $78,900 in Los Angeles County. Petroleum refineries pays substantially 
higher, with an average pay of $133,900 in Los Angeles County. 

Transportation equipment manufacturing and related industries will be key partners in the joint effort to 
reduce mobile source emissions, as it plays a pivotal role in the research, development and deployment 
(RD&D) of advanced clean transportation technologies. Funding programs can help lower the upfront 
financial barriers for deploying cleaner technologies and realize long-term benefits such as fuel-savings. 
Long-term cost-savings can potentially become greater over time as the sector shifts towards producing 
not only the hardware but the software that will be needed to help increase fuel efficiency. Past funding 
programs have incentivized several truck engine manufacturers to develop and demonstrate that ultra-
low NOx technologies (0.02 g/bhp-hr) are technologically feasible. CARB’s current mobile source incentive 
programs are moving towards funding zero emission ZE technology in the mobile fleet. Currently, the 
transportation equipment manufacturing industry in coastal counties provides 61,100 payroll jobs or 
nearly one percent of payroll jobs in the region and is projected to decline by 0.3 percent annually from 
2022 to 2037. The average wage in this sector ranges from $55,000 Riverside County to $115,000 in Los 
Angeles County, which is about the overall average wage in Riverside County and nearly 60 percent higher 

 
17 Output from the U.S Bureau of Economic Analysis and employment data from the U.S. Bureau of Labor Statistics.  
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than the average wage in Los Angeles County.  

Restaurants would be affected by a NOx measure that proposes the installation of cleaner cooking 
equipment. Restaurants are one of the region’s major small business employers with nearly all 
establishments employing fewer than 100 people.18 It currently provides over 625,000 payroll jobs and 
accounts for about nine percent of payroll jobs in the region. However, restaurants typically offer lower 
paying jobs—the recent annual compensation is on average about $25,000 in Riverside County to $29,000 
in Los Angeles County, almost 60 percent below the average wages in these counties.  

Energy producers, who are broadly considered to include the oil and gas extraction industry and the 
utilities sector, would also be affected by the proposed control measures. Oil and gas extraction is a highly 
capital intensive industry. While the industry’s total output was as high as $2.4 billion in 2020,19 it provides 
only a few thousand payroll jobs20 in the region and pays on average six-figure wages that are similar to 
or higher than in the petroleum manufacturing industry. The industry sector of utilities currently provides 
nearly 20,000 payroll jobs in the region. It offers high paying jobs in all counties with average pay ranging 
from $101,000 in Riverside/San Bernardino Counties to $113,000 in Los Angeles/Orange Counties, which 
is 105 and 64 percent higher than the average wage in the respective counties. Job growth for energy 
producers is projected to grow just over one percent annually between 2022 and 2037. 

Baseline Definition for Socioeconomic Assessment 
A fundamental component in the practice of socioeconomic analysis is the definition of the baseline for 
analysis. The “baseline” is often referred to as the expected path (of pollution concentrations, the regional 
economy, etc.) without the implementation of a plan i.e. “policy”. The difference between the baseline 
and policy scenario is the policy impact (an example of this is illustrated in Figure 1-4). For the purpose of 
this socioeconomic analysis, the impacts of the Revised Draft Final 2022 AQMP, which is implemented in 
the policy scenario,21 are evaluated with respect to the baseline scenario, which is a projection of the 
regional economy without the implementation of the control measures described in the Revised Draft 
Final 2022 AQMP.22 The baseline scenario is inclusive of any effects that have not yet occurred but are 
projected to occur as a result of all existing plans, regulations, and policies, including those adopted and 
implemented pursuant to previous AQMPs. Specifically, all South Coast AQMD rules adopted as of 
October 2020 as well as Rule 1109.1 – Emissions of Oxides of Nitrogen from Petroleum Refineries and 
Related Operations and all CARB rules adopted by December 2021, are incorporated into the baseline, 
while rules after these dates are not (for more information see Revised Draft Final 2022 AQMP Appendix 

 
18 Based on the establishment-by-size data for the four counties from the U.S. Census Bureau’s 2019 Statistics of U.S. 

Businesses Database, https://www.census.gov/data/tables/2019/econ/susb/2019-susb-annual.html.  
19 Bureau of Economic Analysis. Real GDP figures expressed in 2021 adjusted dollars from chained 2012 dollars. 
20 CES data for Metro Los Angeles-Long Beach-Glendale for Petroleum Products Manufacturing estimates the current 

number of jobs at about 5,500. Moreover, the QCEW data indicated that, in Los Angeles County alone, the oil and 

gas extraction industry supplied approximately 1,600 jobs in 2021. 

 https://www.labormarketinfo.edd.ca.gov/geography/md/los-angeles-long-beach-glendale.html.  
21 “Policy scenario” is used interchangeably with “control scenario” throughout the report, particularly in the 

discussion of regional air quality modeling as an input to the quantification of public health benefits. 
22 These “without” (baseline) and “with” (policy) scenarios compare different outcomes for the entire analysis 

horizon. “Base year” comparisons differ by looking only at a single base (or benchmark) year. 

https://www.census.gov/data/tables/2019/econ/susb/2019-susb-annual.html
https://www.labormarketinfo.edd.ca.gov/geography/md/los-angeles-long-beach-glendale.html
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III-B). 

FIGURE 1-3: ILLUSTRATIVE EXAMPLE OF BASELINE AND POLICY SCENARIOS 

The baseline scenario analyzed in this report is derived from the Connect SoCal 2020 Final Regional 
Transportation Plan/Sustainable Communities Strategy (RTP/SCS), which is a long-term demographic and 
job forecast developed by SCAG (SCAG 2020). SCAG’s growth forecast in the 2020 RTP/SCS was also used 
to develop the baseline emissions inventory for the Revised Draft Final 2022 AQMP and thus for air quality 
model projections. This growth forecast assumes that the four-county region would continue receiving 
federal highway funding to make the necessary infrastructure investments for implementing the 2020 
RTP/SCS. For this reason, the baseline scenario for both emission inventory and socioeconomic analysis 
purposes includes implementation of the 2020 RTP/SCS. 

This socioeconomic analysis attempts to address any deviations from the baseline as the Revised Draft 
Final 2022 AQMP is fully implemented in terms of benefits of cleaner air, incremental costs of control 
strategies, and spillover impacts of direct benefits and costs. These deviations represent the 
socioeconomic impact of the Revised Draft Final 2022 AQMP, and they do not overlap with any cost, 
benefit, and macroeconomic impacts analyzed for the 2020 RTP/SCS. The impacts of the 2020 RTP/SCS 
are separately summarized and discussed in Appendix IV-C of the Revised Draft Final 2022 AQMP. 
Similarly, the air quality improvements projected in the Revised Draft Final 2022 AQMP do not overlap 
with any emission reductions attributable to the 2020 RTP/SCS or any of its components such as the 
Transportation Control Measures (TCMs). TCMs are included in the plan for air quality conformity 
purposes (for more information see Chapter 4 and Appendix IV-C of the Revised Draft Final 2022 AQMP. 

This baseline definition is employed consistently throughout the socioeconomic analysis both for 
quantifying costs and benefits, and for determining regional macroeconomic impacts from 
implementation of the Revised Draft Final 2022 AQMP control strategies. The costs evaluated in this 
socioeconomic analysis are the total incremental cost expected to be incurred due to Revised Draft Final 
2022 AQMP control strategies. Any costs and benefits associated with TCMs and TCM-type projects 
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included in SCAG’s 2020 RTP/SCS are excluded from this analysis. Public health benefits reflect air quality 
improvements attributable to the Revised Draft Final 2022 AQMP control measures. The regional 
macroeconomic impact model, REMI PI+ v3.0.0, baseline forecast is updated with the job and population 
forecasts from SCAG (2020), ensuring that the baseline used for costs and benefits analyses is consistent 
with that used for macroeconomic modeling.23 (For more information see Appendix 4 of this report.) 

The socioeconomic analysis horizon is from 2023 to 2037, where 2023 is expected to be the first year of 
implementing the Revised Draft Final 2022 AQMP control measures and 2037 is the last year of the 
planning horizon, at which time the federal 8-hour ozone standard would be attained. SCAG forecasts jobs 
and population in the four-county region to grow by 8.5 percent and 8.6 percent, respectively, from 2022 
to 2037. The County of Riverside is projected to grow at the fastest pace: jobs are projected to increase 
by nearly 20 percent and population by nearly 19 percent over the period of 2019 to 2037. 

Current Socioeconomic Analysis Program 
South Coast AQMD staff continually improves its analysis of socioeconomic impacts by expanding the 
scope of analysis, as well as the methods and tools utilized. In preparation for development of the 
socioeconomic assessment of the Revised Draft Final 2022 AQMP, South Coast AQMD staff has consulted 
with the South Coast AQMD Advisory Council, the AQMP Advisory Group, the Scientific, Technical and 
Modeling Peer Review (STMPR) Advisory Group, SCAG, CARB, California Department of Finance, and U.S. 
EPA staff, as well as independent consultants to discuss possible and future refinements to data collection, 
modeling, and other aspects of socioeconomic of analyses.  

Over the past 3 decades, South Coast AQMD socioeconomic analyses have evolved in many ways, as 
shown in Figure 1-5. South Coast AQMD’s socioeconomic analytical evolution has been informed by two 
major reviews of the socioeconomic assessment procedures and guided by the Scientific, Technical and 
Modeling Peer Review (STMPR) Advisory Group members, who are economists from academia, other 
government agencies (SCAG, CARB, and U.S. EPA), and economic research and modeling firms (e.g., REMI).  
South Coast AQMD made refinements as a result of these two major reviews and has continued to make 
additional enhancements. 

1992 Review Found South Coast AQMD Surpassed Most Agencies in Analytical Methods and 
Recommended Further Enhancements   

The first comprehensive review of South Coast AQMD’s socioeconomic assessment procedures was 
conducted by the Massachusetts Institute of Technology (MIT) in 1992 (Polenske et al., 1992). This review 
found South Coast AQMD surpassed most other agencies in analytical methods and recommended further 
enhancements, which included using alternative approaches in certain areas and working with the 
regulated community and socioeconomic experts to refine its socioeconomic assessment. 

  

 
23 The South Coast region has maintained strong job growth despite recent economic challenges, as the region 

outperformed SCAG employment projections between the years 2016 and 2020. 
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2014 Review Found South Coast AQMD’s Socioeconomic Assessments Were More Comprehensive than 
the Majority of Other Agencies Considered and Made Recommendations for Improvements 

In 2014, Abt Associates, Inc. (Abt) conducted a second comprehensive review of South Coast AQMD’s 
socioeconomic assessments (Abt Associates, 2014). This review found South Coast AQMD’s 
socioeconomic assessments are more comprehensive in both breadth and depth relative to those 
conducted by the majority of other agencies considered in Abt’s evaluation. Abt found South Coast AQMD 
staff uses sound methodologies to analyze costs, health benefits, and economic impacts. For further 
enhancements, Abt provided a list of major and minor recommendations. These recommendations were 
followed in the analysis and socioeconomic report of the Final 2016 AQMP, and this report will continue 
this recommended approach.  

The major recommendations concerned multiple areas. First, Abt recommended South Coast AQMD 
clearly define the baseline and policy scenarios, specifically, whether SCAG’s TCMs and their associated 
benefits and costs are considered as part of the AQMP policy scenario. This is being addressed above, and 
baseline adjustments made to conform with the 2020 SCAG Growth Forecast can be found in Appendix 4-
A of this report.  

Second, while Abt supported the continued use of REMI for economic impact analysis, it recommended 
South Coast AQMD staff: 1) use other modeling tools and analysis for small industry sectors and small 
businesses; 2) improve the REMI amenity inputs; and 3) keep abreast of the U.S. EPA’s development of 
methods for applying benefits in economy-wide models. This was addressed in several additional reviews 
conducted during and after the development of the Final 2016 AQMP Socioeconomic Report. Specific 
recommendations from these reviews have been and continue to be incorporated in South Coast AQMD’s 
socioeconomic impacts assessments including in this report. 

Third, Abt advised South Coast AQMD to improve the uncertainty analyses, expand the environmental 
justice (EJ) analysis, and institute a systematic process to review and update analytical methods based on 
recent literature in specific areas. This is being addressed throughout this report. EJ analysis is conducted 
in Chapter 6 of this report, as well as in the Revised Draft Final 2022 AQMP Chapter 8: Environmental 
Justice Communities. 

Finally, in the interest of transparency, Abt recommended South Coast AQMD do the following: 1) 
continue to involve technical advisory groups; 2) increase public outreach; 3) make the peer review 
process clearer; and 4) enhance documentation and clarity to consider different types of audiences. The 
public process for developing the Revised Draft Final 2022 AQMP and its supporting documents including 
this report is discussed in the Revised Draft Final 2022 AQMP Chapter 9: Public Process and Participation. 

In implementing some of these recommendations, staff held multiple study sessions with SCAG staff and 
consultants and came to consensus on the most suitable approach to define the baseline for the 
socioeconomic analyses. Three Requests for Proposals were issued relative to analysis of health benefits, 
environmental justice, and small scale economic impacts. A contract was issued for a third-party 
evaluation of macroeconomic modeling of public health and other non-market benefits. Based on a 
stakeholder request that was documented in the Abt report, but not recommended in the Abt report, 
South Coast AQMD entered into a separate contract for analysis of the health impacts of unemployment 
in the South Coast AQMD region. The findings of the latter two contracts were published and made 
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available to the public (Lahr 2016; Tekin 2015).24  

South Coast AQMD Made Enhancements in Addition to Those Recommended by the Reviews 

Between the two comprehensive reviews of South Coast AQMD’s socioeconomic assessments performed 
in 1992 and 2014, there have been other key enhancements to the South Coast AQMD’s socioeconomic 
assessments. In 2000, towards the goal of expanding its analysis tools, South Coast AQMD staff 
commissioned BBC Research and Consulting to examine approaches to assess impacts of proposed 
regulations on a spectrum of facilities and to evaluate impacts of rules after their adoption. The study 
results indicated the need to employ a variety of external data sources, construct internal time series data, 
and explore data sharing opportunities with other governmental agencies. 

Beginning in 2000, published economic statistics at the industry level moved away from the Standard 
Industrial Classification (SIC) system to the North American Industrial Classification System (NAICS) to 
include new and emerging industries such as information technologies, among others. In 2006, all 
potentially affected point source facilities in the 2002 emission inventory were re-designated with 
appropriate NAICS codes.  

The American Community Survey (ACS) continuously samples population to provide up-to-date 
demographic statistics to supplement information not provided by decennial censuses. There are ACS 
one-year, three-year, and five-year estimates for various purposes. The 2006 to 2008 estimate was used 
to expand the four-county geography to 21 sub-regions from the previous 19 regions. 

Since 2007, South Coast AQMD staff has used the U.S. EPA’s Environmental Benefits Mapping and Analysis 
Program (BenMAP) to assess health benefits associated with reductions in exposure to criteria pollutants. 
BenMAP was developed and is used by the U.S. EPA to assess health benefits of federal rules.25 BenMAP 
is a geographic information system (GIS) application which integrates epidemiological studies, air quality 
and demographic data, and economic valuation methodologies to quantify health effects and economic 
values associated with changes in pollutant concentrations. 

In 2015, an Ad Hoc Governing Board Committee on Large Compliance Investments and Regulatory 
Uncertainty was formed to evaluate concerns raised by the business community regarding investing in 
pollution control technologies only to have them become stranded assets as a result of later rule 
amendments. In 2016, the 2016 AQMP--Socioeconomic Assessment EJ Working Group was formed to 
further engage stakeholders to help staff enhance the impact analyses on EJ communities.  

Since 2016, South Coast AQMD has implemented additional enhancements to the costs, benefits, 
macroeconomic impact, and EJ analyses. They include improving the uncertainty analyses, increasing the 

 
24 The Evaluation of Macroeconomic Impacts of Non-Market Benefits can be found here:  

http://www.aqmd.gov/docs/default-source/clean-air-plans/socioeconomic-

analysis/lahr_evalmacroeconimpacts_041716.pdf.  

The Final Report on Unemployment and Health can be found here: http://www.aqmd.gov/docs/default-

source/clean-air-plans/socioeconomic-analysis/unemploymentandhealth_dec2015_012616.pdf.  
25 Since 2015 the U.S. EPA released an open-source software platform of called the Environmental Benefits Mapping 

and Analysis Program – Community Edition (BenMAP-CE) (Sacks et al., 2020). Beginning with the 2016 AQMP, South 

Coast AQMD socioeconomic staff has used BenMAP-CE to assess health benefits associated with reductions in 

exposure to criteria pollutants. Prior AQMP’s used earlier versions of BenMAP. 

http://www.aqmd.gov/docs/default-source/clean-air-plans/socioeconomic-analysis/lahr_evalmacroeconimpacts_041716.pdf
http://www.aqmd.gov/docs/default-source/clean-air-plans/socioeconomic-analysis/lahr_evalmacroeconimpacts_041716.pdf
http://www.aqmd.gov/docs/default-source/clean-air-plans/socioeconomic-analysis/unemploymentandhealth_dec2015_012616.pdf
http://www.aqmd.gov/docs/default-source/clean-air-plans/socioeconomic-analysis/unemploymentandhealth_dec2015_012616.pdf
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transparency of the analyses, increasing public outreach, making the peer review process more 
transparent, and enhancing documentation and clarity to consider different types of audiences. 
Socioeconomic analyses prepared by the South Coast AQMD have integrated the use of additional 
modeling tools like EMSI (Economic Modeling, Inc., current version 2022.3) for higher resolution industry 
and demographic detail in the impact analysis. In the meantime, health benefit estimates developed in 
the Final 2016 AQMP Socioeconomic Report were further applied using the benefits-per-ton method to 
estimate potential health benefits associated with major rules adopted in recent years, including Rules 
2305 – Facility Based Mobile Source Measures and 1109.1– Emissions of Oxides of Nitrogen from 
Petroleum Refineries and Related Operations.  

  



Draft Final Socioeconomic Report 

1-16 

FIGURE 1-5: EVOLUTION OF SOCIOECONOMIC ANALYSIS 
 

Pre 1989 1989 1990-1992 

3. Affected Industries 

4. Range of Control cost 

5. Public Health Benefit 

1993-2003 

6. Job & Other Socioeconomic 

Impacts of CEQA 

Alternatives 

7. High- vs Low- Paying Job 

Impacts 

8 Consumer Price Impacts by 

Income Group 

9. Relative & Absolute 

Impacts 

22. Levelized Cash Flow & Discounted Cash Flow 

Cost-Effectiveness 

23. Improve Uncertainty Analysis 

24. Increase the Transparency of the Analyses 

25. Enhance Documentation and Clarity  

26. Evaluation of Macroeconomic Modeling of 

Public Health and other Non-Market Benefits 

27. Enhance Health Benefits and Environmental 

Justice Analysis 

28. Further Update Health Benefits and Valuation 

Literature 

29. Update Literature Review for Visibility, 

Material, and Agricultural Benefits 

30. Evaluate the Use of other Modeling Tools 

(EMSI) to Supplement the REMI Model for 

Small Scale Impacts 
31. Monitored U.S. EPA Economy-Wide Modeling 

Panel Discussions and Recommendations 

1. Cost Effectiveness 

2. Affected Sources 

2004-2007 

16. Sensitivity analysis of Public 

Health Benefits 

17. Switch to NAICS from SIC 

18. Multi-function Health Effect 

Assessment 

19. 2000 Census PUMS Data 

20. American Community 

Survey Multi-Year 

Summary Files 

21. Refined Sub-county 

Geography 

2008-2014 

2015-2020 

10. Individual Industry 

Studies, Facility-Based, 

and Post-Rule 

Assessment 

11. Impacts on Sub-industries 

12. Quantification of More 

Health Effects 

13. Refined Visibility Benefit 

14. Cost & Benefit Impacts 

for Sub-counties 

15. Job & Other Economic 

Impacts for Sub-counties 

32. Update Best Practices for Estimating Small 

Business Impacts using EDD database 

33. Expand Job Impacts by Race and Ethnicity, 

etc. using REMI’s SEI Module 

Future Improvements 

Post 2020 



Incremental Costs



Chapter 2: Incremental Costs 

2-1 

The Revised Draft Final 2022 AQMP control strategies seek emission reductions from stationary and 
mobile sources through command-and-control regulations and incentives to accelerate deployment of 
cleaner equipment. The cost analysis herein quantifies the incremental cost associated with the additional 
actions needed to achieve sufficient emission reductions for attaining the 2015 federal ozone standard by 
2037. 

What is Quantified in the Estimated Costs of Revised 

Draft Final 2022 AQMP Measures? 
Estimated costs associated with the Revised Draft Final 2022 AQMP are characterized as incremental 
costs, not as the total cost of a particular control equipment or program. Specifically, the estimated costs 
represent the cost difference between the baseline scenario and the policy scenario where proposed 
control measures in the Revised Draft Final 2022 AQMP are implemented to reach the 2037 ozone 
attainment target. The cost estimates presented here are based on the best information available at this 
time, however cost estimates are expected to be refined as new information and analysis becomes 
available during subsequent rulemaking and control measure implementation. 

Total incremental costs are calculated as the sum of incremental capital costs (e.g., equipment purchases 
and installation costs) and future incremental recurring costs over the equipment’s expected lifetime 
associated with operation and maintenance (e.g., filter replacement and fuel costs/savings).1 The present 
value, or interchangeably present worth value (PWV), of incremental capital costs is calculated by 
multiplying the unit cost of equipment by the number of affected units and discounting them from the 
year of capital spending back to the present year 2022.2 The present value of incremental recurring costs 
is calculated by multiplying recurring costs or savings over the lifetime of the equipment by the number 
of affected units and discounting back to 2022. The present value of incentives is also discounted back 
from the year of capital spending to 2022. All present values are expressed in 2021 dollars. More details 
about the assumptions of cost estimates for each control measure can be found in Appendix 2A. 

Similar to previous AQMPs, the Revised Draft Final 2022 AQMP contains control strategies with quantified 
emission reductions, as well as control measures with to-be-determined (TBD) emission reductions. The 
2015 federal ozone standard is expected to be attained by 2037 with the quantified emission reductions 
alone.3 For the cost analysis in this report, incremental costs are estimated only for control strategies with 
quantified emission reductions.  

 
1 CTS-01 (Coatings, Solvents, Adhesives, and Lubricants) has a reformulation cost and is calculated by multiplying the 

price difference between compliant/non-compliant products and the annual sales of the product (in tons).  
2 A discount rate of four percent is used in the Draft Final Socioeconomic Report for the Revised Draft Final 2022 

AQMP. See Appendix 2-A for more discussion on the discount rate. 
3 Control measures without quantified costs or emission reduction estimates were not analyzed nor included in the 

estimates towards the attainment of the 2015 ozone standard to meet attainment by 2037. Future rule 

development will quantify specific costs and emission reductions as details on emission control technologies are 

evaluated and deployed. Many of the control measures with quantified costs and emission reductions may still 

require flexibility as provided under the Clean Air Act section 182 (e)(5). The additional control measures in the 

2022 AQMP with TBD emission reductions and costs are needed to assist in achieving the emission reduction 
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Cost Summary of Revised Draft Final 2022 AQMP 

Measures  
As seen in Table 2-1A, the total amortized annual average of incremental costs from defined South Coast 
AQMD control measures in the Revised Draft Final 2022 AQMP is estimated to be about $1.16 billion per 
year between 2023 and 2037, or about 0.08 percent of the $1.2 trillion of annual gross domestic output 
in the region.4 Alternatively, we can also measure the total incremental costs associated with all costs tied 
to the equipment purchased and installed as a result of South Coast AQMD control measures in the 
Revised Draft Final 2022 AQMP, whether the costs are incurred before or after 2037. The present value 
of all such incremental costs is estimated to be $34.3 billion when all costs are discounted to the current 
year of 2022.The present value costs are expected to be about $10.8 billion during the period from 2023-
2037. Post-2037 costs are incurred due to equipment that is installed before 2037, but whose operation 
and maintenance costs, along with amortized capital costs, may extend beyond 2037 and over the entire 
lifetime of the equipment.  
 
The discount rate used in this analysis for discounting and amortization corresponds to a real interest rate 
of four percent. As a sensitivity test, a real interest rate of one percent—which until recently had been 
closer to the prevailing real interest rate—was used. Assuming a real interest rate of one percent, the 
amortized annual average cost of the South Coast AQMD’s Revised Draft Final 2022 AQMP was estimated 
at $1.07 billion per year between 2023 and 2037. Amortization was performed for the upfront costs, 
mainly for expenditures related to capital outlay, over the equipment lifetime. However, many categories 
of equipment have an expected lifetime that will extend well beyond 2037. Therefore, the amortized 
annual average between 2022 and 2037 does not reflect the entire present worth value of the total 
incremental costs. The amortized annual average can be considered as the expected spending per year 
between 2023 and 2037, if the affected entities would be able to finance their upfront costs and pay off 
the loan over the equipment lifetime with an equal number of annual installments. 
 
  

 
commitments covered by section 182 (e)(5) measures. Specific emissions reductions and costs will be determined 

as these measures are developed. 

4 Gross domestic product (GDP) data downloaded from the Bureau of Economic Analysis 

(https://www.bea.gov/data/gdp/gdp-county-metro-and-other-areas). 2020 GDP totaled $1.2 trillion in 2020 

dollars for the four-county region of Los Angeles, Orange, Riverside, and San Bernardino counties. GDP values were 

converted from 2012 to 2020 dollars using the national GDP deflator (https://fred.stlouisfed.org/series/GDPDEF). 

https://www.bea.gov/data/gdp/gdp-county-metro-and-other-areas
https://fred.stlouisfed.org/series/GDPDEF
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Table 2-1A: Estimated Incremental Costs of Revised Draft Final 2022 AQMP -  
South Coast AQMD Measures (Millions of 2021 dollars)* 

Control Measure 

Beginning Year 
of Measure 

Implementation 
for Cost Analysis 

Present 
Value of 

Incremental 
Cost** 

 Annual Average 
of Amortized Cost,  

2023-2037 

South Coast AQMD Stationary and Area Sources Measures with Quantified Emission Reductions*** 

C-CMB-03: Commercial Cooking 2031 $1,950.1  $71.8  

C-CMB-05: Miscellaneous Small Commercial Combustion 
Equipment (Non-permitted) 

2033 $3,489.1  $110.2  

L-CMB-01: NOx RECLAIM 2033 $25.7  $0.7  

L-CMB-02: Large Boilers and Process Heaters 2033 $2,578.9  $73.4  

L-CMB-03: Large Internal Combustion Prime Engines 2033 $665.2  $14.9  

L-CMB-04: Large Internal Combustion Emergency Standby 
Engines 

2033 $7,469.7  $153.3  

L-CMB-05: Large Turbines 2037 $281.5  $2.1  

L-CMB-06: Electric Generating Facilities 2033 $8,457.1  $267.1  

L-CMB-07: Petroleum Refining 2033 $239.2  $7.6  

L-CMB-08: Landfills and POTWs 2037 $136.7  $1.0  

L-CMB-09: Incineration 2033 $5.1  $0.2  

L-CMB-10: Miscellaneous Combustion 2033 $251.0  $6.3  

R-CMB-03: Residential Cooking 2029 $371.6  $19.4  

R-CMB-04: Residential Other Combustion 2029 $2,588.9  $125.4  

FUG-01: Improved Leak Detection and Repair  2032 $115.3  $4.4  

CTS-01: Further Emission Reduction from Coatings, 
Solvents, Adhesives, and Sealants  

2024 $51.0  $4.7  

Subtotal of Incremental Costs:  $28,676.2  $862.3  

South Coast AQMD Area Source Incentive Measure with Quantified Emission Reductions 
C-CMB-04: Small Internal Combustion Engines  
(Non-permitted) 

2033 $3,720.3  $122.5  

South Coast AQMD Mobile Source Incentive Measures with Quantified Emission Reductions 
MOB-05: Accelerated retirement of older light-duty and 
medium-duty vehicles 

2023 $169.0  $14.9  

MOB-11: Emission reductions from incentive programs 2023 $1,764.4  $155.3  

Subtotal of Incentive Costs:  $5,653.7  $292.7  

Total for South Coast AQMD Control Measures:  $34,329.9****  $1,155.1  
* A 4% real interest rate was used for both present value and amortized cost calculations. All numbers are rounded to the first decimal 

place and may not sum up to the total. 

** Including incremental capital and operating & maintenance (O&M) costs estimated over the entire lifetime of equipment, which 

may occur well beyond 2037. Discounted to 2022. 

*** R-CMB-01, R-CMB-02, C-CMB-01, and C-CMB-02 are excluded from this table to avoid potential double counting. These four 

measures would work in conjunction with CARB's Zero-Emission Standard for Space and Water Heaters measure and affect largely the 

same sources. 

**** The present value of incremental costs from 2023-2037 for South Coast AQMD measures, discounted to 2022 (in millions of 2021 

dollars) is $10,773. 
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Two South Coast AQMD mobile source measures for which additional quantifiable NOx emission 
reductions were identified, MOB-05 and MOB-11, are both incentive measures. The total amount of 
incentive grants anticipated is estimated to be $1.9 billion (present value), with an amortized annual 
average of $170.3 million between 2023 and 2037. One of these measures focuses on turning over older 
light- and medium-duty vehicles (MOB-05) and the other measure (MOB-11) accounts for reasonably 
expected emission reductions from future projects enabled by current incentive programs administered 
by the South Coast AQMD.5 

South Coast AQMD control measures have the largest cost impact in the industrial sector with nearly 59 

percent of the total incremental cost at $20.1 billion in present value, or $526 million in amortized annual 

average cost. Incentive measures total $5.7 billion (16 percent) in present value costs, or $293 million in 

amortized annual average. The commercial sector is affected by $5.4 billion in present value cost (16 

percent), or $182 million in amortized annual average. Control measures affecting residential sources total 

$3.0 billion in present value costs (8.6 percent), or $145 million in amortized average annual. Lastly, 

control measures affecting VOC emissions total $166.3 million in present value costs (0.4 percent), or $9.1 

million in amortized annual average. 

As shown in Table 2-1B, the total amortized annual average of incremental costs from defined CARB 
control measures in the Revised Draft Final 2022 AQMP is estimated to be about $1.7 billion per year 
between 2023 and 2037. This amount represents the net amortized annual average costs estimated for 
CARB’s control measures with available cost data and includes cost-savings coming from CARB’s Clean 
Miles Standard regulation. CARB control measures predominantly target mobile source emissions. 
Approximately 85 percent of the CARB measures’ annual amortized cost can be attributed to mobile 
source measures, which come from turning over on-road medium and heavy-duty vehicles like trucks and 
buses as well as requiring the deployment of cleaner off-road technologies used in locomotives, ocean-
going vessels, aircraft, and construction equipment. The remaining 15 percent of CARB control measure 
costs is attributed to two area source measures, totaling 254 million in amortized annual costs between 
2023 and 2037. 

CARB’s mobile source control strategies, while contributing to about 51 percent of combined South Coast 
AQMD and CARB measures’ annual average cost from 2023 through 2037, would lead to about 75 percent 
of the NOx emission reductions needed to attain the 8-hour ozone standard by 2037. This large share 
reflects the large amount of NOx emissions generated from mobile sources, which contributed more than 
80 percent of the region’s total NOx emissions.6 

 

  

 
5 Some of the main incentive programs administered by the South Coast AQMD that are included within MOB-11 are 

the Carl Moyer Memorial Air Quality Standards Program, the Goods Movement Emission Reduction Program 

(Proposition 1B), the Lower-Emission School Bus Program, the Volkswagen Environmental Mitigation Trust for 

California, and the Community Air Protection Program. See Appendix IV-A of the Revised Draft Final 2022 AQMP for 

further discussion. 
6 Detail for mobile source emission inventory is explained in the 2022 Revised Draft Final AQMP Chapter 3 and 

Appendix III. 
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TABLE 2-1B: ESTIMATED INCREMENTAL COSTS OF REVISED DRAFT FINAL 2022 AQMP -  

CARB MEASURES (MILLIONS OF 2021 DOLLARS)* 

Control Measure 

Beginning Year 
of Measure 

Implementation 
for Cost 
Analysis 

Present 
Value of 

Incremental 
Cost From 

2023-2037** 

 Annual 
Average of 
Amortized 

Cost,  
2023-2037  

*** 

CARB Mobile Source Measures with Quantified Emission Reductions in South Coast AQMD 
Sources Regulated by California with Federal Waiver/Authorization 

On-Road Heavy-Duty 

Advanced Clean Fleets Regulation  2024 $2,324.0  $231.1  

Zero-Emissions Trucks Measure  2030 $983.3  $104.8  

On-Road Light-Duty 

On-Road Motorcycle New Emissions Standards  2025 $70.1  $7.0  

Clean Miles Standard  2023 ($178.3) ($18.8) 

Off-Road Equipment 

Tier 5 Off-Road Vehicles and Equipment  2029 $103.7  $10.7  

Amendments to the In-Use Off-Road Diesel-Fueled Fleets 
Regulation 

 2023 $568.7  $38.6  

Transport Refrigeration Unit Regulation Part 2  2026 $612.1  $63.5  

Commercial Harbor Craft Amendments  2023 $407.5  $39.0  

Cargo Handling Equipment Amendments  2026 $1,156.6  $117.5  

Spark-Ignition Marine Engine Standards  2029 $4.2  $0.5  

Subtotal of Incremental Costs:  $6,051.7  $593.9  

CARB Area Source Measures with Quantified Emission Reductions in South Coast AQMD 

Consumer Products Standards  2029 $36.1  $3.6  

Zero-Emission Standard for Space and Water Heaters  2026 $2,430.4  $250.8  

Subtotal of Incremental Costs:  $2,466.5  $254.4  

CARB Mobile Source Measures with Quantified Emission Reductions in South Coast AQMD 
Primarily Federally and Internationally Regulated Sources 

In-Use Locomotive Regulation 2023  $821.4  $84.0  

Subtotal of Incremental Costs:  $821.4  $84.0  
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TABLE 2-1B (CONTINUED): ESTIMATED INCREMENTAL COSTS OF REVISED DRAFT FINAL 2022 AQMP -  

CARB MEASURES (MILLIONS OF 2021 DOLLARS)* 

Control Measure 

Beginning Year 
of Measure 

Implementation 
for Cost 
Analysis 

Present 
Value of 

Incremental 
Cost From 

2023-2037** 

 Annual 
Average of 
Amortized 

Cost,  
2023-2037  

*** 

CARB Mobile Source Measures with Quantified Emission Reductions in South Coast AQMD 
Federally Action Needed (Clean Air Act Section 182(e)(5))*** 

On-Road Heavy-Duty Vehicle Low-NOx Engine Standards 2027 $29.6  $3.2  

Off-Road Equipment Tier 5 Standard for Preempted 
Engines  

2028 $72.9  $7.5  

Off-Road Equipment Zero-Emission Standards Where 
Feasible 

2028 $207.7  $22.1  

Cleaner Fuel and Visit Requirements for Aviation  2028 $1,909.8  $192.4  

Airport Aviation Emissions Cap  2028 $1,731.6  $174.3  

More Stringent NOx and PM Standards for Ocean-Going 
Vessels 

2030 $36.6  $4.1  

Cleaner Fuel and Vessel Requirements for Ocean-Going 
Vessels 

2028 $3,382.6  $359.4  

Subtotal of Incremental Costs:  $7,370.8  $763.0  

Total for CARB Measures Control Measures:  $16,710.4  $1,695.4  
* A 4% real interest rate was used for present value calculations. Interest rate and amortization period assumptions 
varied in each control measure for amortized cost calculations. See CARB’s Appendix A to the Draft 2022 State SIP 
Strategy for more information. All numbers are rounded to the first decimal place and may not sum up to the total. 
** Due to insufficient information, present values were only calculated from the annual amortized incremental 
capital costs and operating & maintenance (O&M) costs estimated over the period of 2023-2037. The amortization 
period may include years beyond 2037, which would result in a portion of the costs not accounted for in the 
estimates. Discounted to 2022. 
*** Costs shown from all CARB statewide measure are based on the proportion of statewide emission reductions 
allocated to South Coast AQMD that occur within South Coast AQMD’s jurisdiction, except for consumer products 
standards which were allocated based on population.  
 
While production costs may rise initially for industries deploying cleaner technologies, future incentive 
programs targeting equipment purchase and/or utility costs may help by offsetting a portion of the initial 
capital spending to shorten the payback period or reduce the operating costs of the equipment.7 This 
would further accelerate market penetration and promote wider adoption of low NOx and zero-emission 
technologies across industries. This is critical to lowering costs in the long run as demand ramps up and 
local supply chains are developed. Accelerating the deployment of cleaner technologies may also increase 
benefits over time, achieving greater emission reductions on a wider scale and ahead of schedule. For 
instance, if incentive programs observe a faster turnover to zero-emission and low-NOx technology, the 
emission reduction potential within the 2037 attainment goal would capture a larger emission reduction 
than the projected levels within the timeline of the analysis in this report. This analysis assumes limited 

 
7 Incentive programs offsets could be considered in the total capital costs but are not quantified in the stationary 

source control measures as the magnitude of those offsets is yet to be determined. 
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incentive funding available to help offset the incremental costs (incentives assumed only for C-CMB-04, 
MOB-05 and MOB-11); however, more incentive funding may become available in the future at the time 
of control measure implementation.     

Distribution of Revised Draft Final 2022 AQMP Costs 

Across Economic Sectors 
The total incremental cost of the Revised Draft Final 2022 AQMP is expected to affect various parts of the 

regional economy. Many private industries and the public sector are expected to incur costs, although the 

amount borne by each party would vary. Table 2-2 shows the sectoral distribution of the Revised Draft 

Final 2022 AQMP’s total incremental cost of implementing South Coast AQMD control measures.  

 

TABLE 2-2: INCREMENTAL COSTS FROM SOUTH COAST AQMD CONTROL MEASURES WITH 

QUANTIFIED COSTS IN THE REVISED DRAFT FINAL 2022 AQMP BY SECTOR (MILLIONS OF 2021 

DOLLARS)* 

Sector 
Present Value of 

Incremental Cost  

Amortized 

Annual Average, 

2023-2037  

Oil and Gas Extraction $248.6 $6.9 

Utilities $9,565.0 $286.7 

Construction $99.4 $6.1 

Manufacturing $4,127.4 $126.9 

Wholesale trade $110.4 $3.5 

Retail trade $57.3 $1.7 

Transportation & Warehousing $96.6 $2.5 

Real Estate & Rentals $153.2 $4.4 

Administrative and Waste Management Services $459.8 $14.4 

Health Care and Social Assistance $564.4 $15.9 

Restaurants & Accommodation $2,069.3 $75.2 

All Industries with Specific Costs $18,122.3 $560.9 

Subtotal of Private Industries with Across-the-

Board costs** 
$7,469.7 $153.3 

Consumers $2,960.5 $144.8 

Government Spending *** $5,777.4 $296.1 

Total $34,329.9**** $1,155.1**** 

Note: * Cost totals shown are net costs by industry sector, including any offsetting benefits borne to an industry 
during 2023 to 2037.  
** Private Industries with across the board costs category is included for measures with impacts applying to 
all industries (e.g., C-CMB-04). 
*** Government spending captures mainly incentive funds, but it also includes expected control costs 
incurred by public agencies. 
****Numbers are expressed in 2021 dollars and may not add up due to rounding. 
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The total incremental cost of South Coast AQMD control measures with industry-specific costs8 are 
estimated at $18.1 billion, or $561 million annually between 2023 and 2037. For South Coast AQMD 
control measures affecting private industries with across-the-board costs,9 total incremental costs are 
expected to incur $7.5 billion from 2023 to 2037, or $153 million annually. 

The utilities sector is expected to incur a total incremental cost estimated at about $9.6 billion. L-CMB-06 
affects electric generation facilities (EGFs) with NOx emission reducing measures specifically affecting 
turbines, burners, boilers, and diesel ICEs. The majority of the capital costs affect turbine replacement, 
while recurring costs of hydrogen fuel are estimated over 1 million dollars annually for over 2,000 units in 
the sector. Also included more broadly in the energy production sector are oil refineries affected by L-
CMB-07, which target NOx emissions from process heaters and boilers. In addition, this sector would incur 
additional costs from FUG-01 which seeks installation of advanced leak detection devices. Energy 
producers,10 are expected to incur more than half of the cost estimated of all private industries. The cost-
related job impact is expected to be proportionally small because, this sector is more capital intensive.  

South Coast AQMD and CARB’s mobile source strategies will primarily affect passenger transportation and 
the “goods movement” sector, the core of which constitutes freight transportation and warehousing. As 
shown in Table 2-2, transportation and warehousing, among all private industries, is expected to incur an 
estimated incremental cost of $97 million. The incremental cost impact to the goods movement sector is 
relatively modest because Table 2-2 does not include costs from CARB’s control measures that focus on 
mobile sources.  

The manufacturing sector is expected to benefit from two measures affecting the transition of equipment 
to cleaner technologies, and the estimated purchase of manufactured clean technologies is estimated at 
$4.1 billion between 2031 and 2037. Some measures will impact this sector more broadly as in the case 
of C-CMB-04 and C-CMB-05 that affect commercial equipment with measures to transition to cleaner 
technologies. Other measures like C-CMB-03 affecting commercial cooking equipment, may potentially 
affect only a small number of commercial industries, while also benefitting the manufacturing industry 
producing the clean technology specified in the control measure. FUG-01 (leak detection and repair) and 
L-CMB-07 (Refineries) are expected to affect petroleum refineries in addition to energy producers.  

The restaurant industry is expected to incur up to $2.1 billion in estimated incremental costs. Restaurants 
will be mainly impacted by a NOx measure (C-CMB-03) which would require the installation of zero 
emission and low-NOx burners in retail and quick service establishments utilizing commercial cooking 
ranges, ovens, and fryers.  

The administrative and waste management sector is expected to experience a total cost of about $460 
million between 2033 and 2037. This sector is expected to incur gross incremental costs mainly due to 
NOx reduction measures and that affect landfills and POTWs (L-CMB-08), as well as incineration (L-CMB-
09). Both measures target the NOx emissions from burner equipment used at these facilities.  

 
8 Industry-specific costs pertain to control measures with facility-level or industry-level specificity. 
9 Across the board costs pertain to controls affecting equipment generally so ubiquitous that it is assumed to affect 

most commercial and/or industrial operations (e.g. compressors, generators, and other non-permitted small 

equipment powered by internal combustion engines) 
10 The energy producers sector includes oil and gas extraction and utilities, including green energy producers such 

as solar, wind, and hydrogen energy production. 
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Despite lacking detailed cost by industry information, summary information presented for CARB’s mobile 
measures shows that they largely affect the goods movement sector. Figure 2-1 shown below was 
published in the 2022 SIP Strategy in Table A-9, and illustrates the top three sectors affected by CARB’s 
mobile source measures are air transportation, transportation and public utilities, and truck 
transportation. South Coast AQMD and CARB will work closely with industry stakeholders during the 
implementation stage to further fine-tune the mobile source strategies and identify affordable and cost-
effective pathways to reducing mobile source emissions. 

FIGURE 2-1: TABLE A-9 FROM PROPOSED 2022 SIP STRATEGY (CARB)11 

 
Note: The costs shown in the table are for statewide costs, and AQMD costs would be proportional to the emission reductions 
expected from these measures in South Coast AQMD. 

 
11 CARB September 2, 2022. https://ww2.arb.ca.gov/sites/default/files/2022-

09/2022_State_SIP_Strategy_App_A.pdf. 

https://ww2.arb.ca.gov/sites/default/files/2022-09/2022_State_SIP_Strategy_App_A.pdf
https://ww2.arb.ca.gov/sites/default/files/2022-09/2022_State_SIP_Strategy_App_A.pdf
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Small Business Analysis  
The South Coast AQMD defines a “small business” in Rule 102 for purposes of fees as one which employs 
10 or fewer persons and which earns less than $500,000 in gross annual receipts. The South Coast AQMD 
also defines “small business” for the purpose of qualifying access to services from South Coast AQMD’s 
Small Business Assistance Office (SBAO) as a business with annual receipts of $5 million or less or with 100 
or fewer employees.  

In addition to South Coast AQMD’s definition of a small business, the federal Small Business 

Administration (SBA) and the Federal Clean Air Act (CAA) also provide definitions of a small business. The 

CAA classifies a business as a “small business stationary source” if it: (1) employs 100 or fewer employees, 

(2) does not emit more than 10 tons per year of either VOC or NOx, and (3) is a small business as defined 

by the SBA. The SBA definitions of small businesses vary by six-digit NAICS codes. In general terms, a small 

business must have no more than 500 employees for most manufacturing and mining industries, and no 

more than $7 million in average annual receipts for most non-manufacturing industries.  

Table 2-3 provides information on the share of small businesses in each industry potentially impacted by 

the Revised Draft Final 2022 AQMP.12 Small business impacts will be assessed in further detail during the 

rulemaking process, when more facility-specific data will be available. The U.S. Census Bureau County 

Business Patterns (CBP)13 database found that in 2018 the majority (54.5 percent) of business 

establishments were under 5 employees. However, nearly half (47.5 percent) of the workforce is 

employed in business establishments larger than 100 employees. 

TABLE 2-3: SMALL BUSINESS SHARE OF AFFECTED INDUSTRIES, 2020 

Industry Sector 
Number of 

Establishments 

Size of Employment 

Less than 10 
Employees 

Less than 100 
Employees 

Less than 500 
Employees 

Oil and Gas Extraction 165 61% 98% 98% 

Utilities 503 56% 89% 97% 

Construction 32,558 80% 98% 100% 

Manufacturing 32,523 58% 94% 98% 

Transportation & Warehousing 16,481 76% 96% 98% 

Waste Management 484 58% 94% 100% 

Restaurants & Accommodation 40,185 46% 98% 100% 

All Private Industries 473,327 76% 98% 99.8% 

 

 

 
12 Employment by establishment-size data from the U.S. Census Bureau’s County Business Patterns for the Los 

Angeles-Long Beach-Anaheim and Riverside-San Bernardino metros. 
13 U.S. Census Bureau 2021. https://www.census.gov/library/stories/2021/01/what-is-a-small-business.html. 

https://www.census.gov/library/stories/2021/01/what-is-a-small-business.html
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Cost-Effectiveness Analysis  
Based on the estimated total incremental costs for each measure and the projected emission reductions 
throughout the associated project life, cost-effectiveness14 (measured in cost per ton of emissions 
reduced) was calculated for each control measure proposed in the Revised Draft Final 2022 AQMP.15 The 
preliminary cost-effectiveness of each measure has previously been reported in Chapter 6 of the Revised 
Draft 2022 AQMP.  The values presented here in this section are updated with more refined estimates.  
Chapter 6 in the Final Draft Final 2022 AQMP will has been also updated to reflect the more refined 
estimates presented here in the Socioeconomic Report.  
 
Following the recommendations from a 2014 analysis by Abt,16 cost-effectiveness based on both 
discounted cash flow (DCF) and levelized cash flow (LCF) methods were reported in Table 2-4 to facilitate 
comparisons with cost-effectiveness reported by other agencies and organizations.17 Each cost-
effectiveness value listed in Table 2-4 was calculated based on emission reductions of the primary target 
pollutant for attaining the 2015 federal ozone standard (e.g. NOx or VOC). However, many control 
measures also achieve reductions of other air pollutants, which is demonstrated in the ‘Modified LCF 
based on Carl Moyer Formula’ column of Table 2-4 below.18 For example, many of the mobile source NOx 
control measures would additionally result in co-pollutant reductions of VOC and PM2.5 emission 
reductions. The most consistent comparison between CARB’s proposed control measures in the State SIP 
Strategy and South Coast AQMD measures in the Revised Draft Final 2022 AQMP is the Modified LCF 
method in Table 2-4 (2nd column from the right). This approach uses the LCF method, but modifies it to 
only include costs incurred between 2023-2037. 
 
As mentioned in the 2014 Abt Report, the main difference between the DCF and LCF methods lies in how 
the costs are expressed. DCF utilizes the present value, or a stream of all present and future costs 
discounted to and summed up in the same initial year. In comparison, LCF amortizes all costs, incurred at 
present or in the future, into a yearly expenditure of equal amount over the project life.  
 
As the same amount of money is usually considered to be more valuable now than in the future (i.e., the 
financial concept “time value of money”), the same amount of cost is therefore lower when discounted 
to its present value than when amortized to the present and each future period of the project life. This is 
why a cost-effectiveness value as calculated using DCF is always lower than that calculated using LCF. In 
other words, the methodological choice is to some degree analogous to the choice of measurement units: 
the same length can be expressed as one inch or 2.54 centimeters, and the smaller (or greater) number 

 
14 Cost-effectiveness (C-E) is the ratio between the incremental cost of a control measure and the unit of pollution 

reduced in a period of time. The value of the cost-effectiveness expression can be used interchangeably with cost-

per-ton such that a higher cost-per-ton is considered less cost-effective, and lower cost-per-ton is considered more 

cost-effective. 

15 For South Coast AQMD measures, emission reductions were estimated mainly based on equipment turnover 

assumptions and over the entire equipment life. For CARB measures, CARB provided the annual emission reductions 

between 2023 and 2037.    
16 Abt Associates. 2014. “Review of the SCAQMD Socioeconomic Assessment.” Bethesda, MD: Abt Associates Inc. 
17 A comparison of DCF and LCF methods, as well as more information for the methodology used, can be found in 

Appendix 2-B.  
18 The Carl Moyer Formula evaluates emissions using NOx + VOC + [20 x PM2.5]. 



Draft Final Socioeconomic Report 

2-12 

should not be taken to indicate a shorter (or longer) length. Similarly, a cost-effectiveness value calculated 
using the DCF method should not be compared with another cost-effectiveness value calculated using the 
LCF method. In the interest of transparency and comparability South Coast AQMD staff began providing 
both values since the rulemaking process that led to the 2015 NOx RECLAIM amendments.  
 
The stationary source measures for NOx are expected to cost between $1,500 and $2,400,000 per ton of 
emissions reduced, as calculated using the Modified LCF method. South Coast AQMD’s VOC controls have 
cost-effectiveness values between $20,000 and $30,000 per ton (DCF method), and $28,000 to $48,000 
(LCF method). These values are consistent with estimations for previous VOC regulations. CARB’s sole VOC 
measure has a cost-effectiveness value of about $6,000 per ton.  
 
Many control measures’ cost per ton of NOx reduced exceed costs identified for measures in the 2016 
Final AQMP due to relatively smaller emission reduction potential compared with the cost of equipment. 
However, many technologies implemented through rule development in the future are expected to 
benefit from cheaper, more efficient technology not yet available for implementation. These potential 
future cost savings in equipment are not included in the analysis of South Coast AQMD measures 
presented here.  South Coast AQMD mobile source measures would cost between $87,000 and $334,000 
per ton of NOx reduced using the Modified LCF method. Both mobile source measures use incentive 
spending, and the cost to consumers is subsidized through government funding.  
 
As demonstrated in the Modified LCF method values in Table 2-4, most of CARB’s control measures for 
mobile sources have lower are more cost-effectiveness values than South Coast AQMD’s control measures 
for stationary sources. CARB’s less cost-effective mobile source measures with higher cost-effectiveness 
values are those that require turnover of the existing fleet while emissions standards for new 
engines/vehicles have lower are more cost-effectiveness values. Some of CARB’s measures (in particular 
for federal sources) do not have readily available cost data and so average cost-per-ton effectiveness 
values from all other measures have been applied (about $85,000 per ton).  
 
The reason why higher cost-effectiveness values identified for South Coast AQMD controls for stationary 
sources are generally less cost-effective relative to CARB’s mobile source controls is largely related to two 
factors. First, stationary sources have been significantly controlled over several decades of air quality 
regulation, and the cost of applying additional controls to this lower level of remaining emissions is high. 
However, the Revised Draft Final 2022 AQMP demonstrates that given the very low level of NOx allowed 
in the region to meet the federal ozone standard, even these remaining lower levels of stationary source 
emissions must continue to be controlled.   
 
Second, most South Coast AQMD stationary source controls include significant penetration of zero-
emissions equipment.  Based on currently available information, these zero-emissions controls are more 
expensive that low and ultra-low NOx technologies in these applications. Potential future cost savings for 
some of this equipment may occur, however it is speculative to project what those costs will be in the 
future.  As rulemaking proceeds for each measure, updated cost information will be used to inform the 
development for each rule (see Chapter 4 of the Revised Draft Final 2022 AQMP for further discussion of 
how costs and cost-effectiveness will be addressed in future rulemaking). Even though these zero-
emissions technologies are more expensive, they are critical to include in the control measures to achieve 
the level of emission reductions required for attainment of the ozone standard. 
 
The Revised Draft Final 2022 AQMP relies on mobile source controls to reduce emissions between 60% to 
80% beyond the 2037 baseline, depending on the mobile source sector. Stationary source controls 
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(totaling about 22 tons per day of NOx) are also about 60%.  However, even this significant level of control 
is not sufficient to achieve the ozone standard and the Revised Draft Final AQMP calls for an additional 3 
tons per day of ‘black box’ reductions from stationary sources. This indicates that even greater reductions 
will be required beyond the zero emissions controls already included in the South Coast AQMD control 
measures. However, based on information currently available, it is not clear how to feasibly incorporate 
even more zero emissions technology than currently specified by 2037 for stationary sources. Future 
rulemaking will evaluate the feasibility of greater levels of zero emission technology penetration at that 
time. 
 

TABLE 2-4: COST-EFFECTIVENESS OF REVISED DRAFT FINAL 2022 AQMP MEASURES 

Control Measures 
Targeted 
Pollutant 

Discounted 
Cash Flow 
Method* 

(2021$/ton) 

Levelized 
Cash Flow 
Method** 

(2021$/ton) 

Modified 
Levelized 
Cash Flow 

Method*** 
(2021$/ton) 

Modified LCF 
based on Carl 

Moyer 
Formula**** 

(2021$/weighted 
ton) 

South Coast AQMD           

C-CMB-03: Commercial Cooking NOx $751,100  $1,136,300  $1,116,400  NC 

C-CMB-05: Miscellaneous Small 
Commercial Combustion Equipment 
(Non-permitted) 

NOx $110,000  $176,100  $176,100  NC 

L-CMB-01: NOx RECLAIM NOx $9,500  $16,900  $19,000  NC 

L-CMB-02: Large Boilers and Process 
Heaters 

NOx $865,400  $1,270,300  $2,078,800  NC 

L-CMB-03: Large Internal Combustion 
Prime Engines 

NOx $321,500  $549,200  $606,700  NC 

L-CMB-04: Large Internal Combustion 
Emergency Standby Engines 

NOx $592,900  $1,024,300  $1,027,200  NC 

L-CMB-05: Large Turbines NOx $723,800  $1,158,300  $1,158,300  NC 

L-CMB-06: Electric Generating Facilities NOx $1,512,300  $2,420,000  $2,420,100  NC 

L-CMB-07: Petroleum Refining NOx $43,700  $70,000  $70,000  NC 

L-CMB-08: Landfills and POTWs NOx $79,000  $126,400  $126,400  NC 

L-CMB-09: Incineration NOx $900  $1,500  $1,500  NC 

L-CMB-10: Miscellaneous Combustion NOx $28,700  $51,100  $84,800  NC 

R-CMB-03: Residential Cooking NOx $144,400  $214,900  $217,500  NC 

R-CMB-04: Residential Other 
Combustion 

NOx $235,400  $357,000  $357,100  NC 

FUG-01: Improved Leak Detection and 
Repair  

VOC $30,000  $47,800  $50,400  NC 

CTS-01: Further Emission Reduction 
from Coatings, Solvents, Adhesives, and 
Sealants  

VOC $20,800  $27,600  $27,600  NC 

C-CMB-04: Small Internal Combustion 
Engines (Non-permitted) 

NOx $446,100  $628,100  $744,000  NC 
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MOB-05: Accelerated retirement of 
older light-duty and medium-duty 
vehicles 

NOx NC NC $334,300  $298,300  

MOB-11: Emission reductions from 
incentive programs 

NOx NC NC $87,000  $52,900  
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TABLE 2-4 (CONTINUED): COST-EFFECTIVENESS OF REVISED DRAFT FINAL 2022 AQMP MEASURES 

Control Measures 
Targeted 
Pollutant 

Discounted 
Cash Flow 
Method* 

(2021$/ton) 

Levelized 
Cash Flow 
Method** 

(2021$/ton) 

Modified 
Levelized 
Cash Flow 

Method*** 
(2021$/ton) 

Modified LCF 
based on Carl 

Moyer 
Formula**** 

(2021$/weighted 
ton) 

CARB           

Advanced Clean Fleets Regulation NOx NC NC $194,800  $107,800  

Zero-Emissions Trucks Measure NOx NC NC $194,800  $106,600  

On-Road Motorcycle New Emissions 
Standards 

NOx NC NC $51,500  $14,700  

Clean Miles Standard NOx NC NC ($2,590,000) ($2,590,000) 

Tier 5 Off-Road Vehicles and Equipment NOx NC NC $30,600  $29,300  

Amendments to the In-Use Off-Road 
Diesel-Fueled Fleets Regulation 

NOx NC NC $87,900  $47,800  

Transport Refrigeration Unit Regulation 
Part 2 

NOx NC NC $77,300  $67,800  

Commercial Harbor Craft Amendments NOx NC NC $52,700  $32,300  

Cargo Handling Equipment 
Amendments 

NOx NC NC $621,800  $270,900  

Spark-Ignition Marine Engine Standards NOx NC NC $14,200  $4,200  

Consumer Products Standards VOC NC NC $6,200    

Zero-Emission Standard for Space and 
Water Heaters 

NOx NC NC $496,600  $429,500  

In-Use Locomotive Regulation NOx NC NC $47,600  $33,800  

On-Road Heavy-Duty Vehicle Low-NOx 
Engine Standards 

NOx NC NC $8,200  $4,700  

Off-Road Equipment Tier 5 Standard for 
Preempted Engines  

NOx NC NC $34,300  $32,800  

Off-Road Equipment Zero-Emission 
Standards Where Feasible 

NOx NC NC $77,300  $77,300  

Cleaner Fuel and Visit Requirements for 
Aviation  

NOx NC NC $84,200  $50,500  

Airport Aviation Emissions Cap  NOx NC NC $84,200  $50,500  

More Stringent NOx and PM Standards 
for Ocean-Going Vessels 

NOx NC NC $84,200  $84,200  

Cleaner Fuel and Vessel Requirements 
for Ocean-Going Vessels 

NOx NC NC $95,900  $95,900  

NC = Not calculated 
* Incremental costs discounted to the beginning of first implementation year assumed for cost analysis, divided by cumulative 
emission reductions over equipment life 
** Annual average amortized costs, divided by annual average emission reductions over equipment life 
*** Annual average amortized costs, divided by annual average emission reductions over the period of 2023-2037 
**** Annual average amortized costs, divided by annual average weighted emission reductions over the period of 2023-2037. 
The weighted emission reductions are calculated using the Carl Moyer formula: NOx reductions + ROG (proxied by VOC) 
reductions + 20 x PM2.5 reductions. 

 



Draft Final Socioeconomic Report 

2-16 

Zero-Emission (ZE) Technology & Infrastructure 

Considerations 
The prevalence of measures targeting the reduction of NOx emissions in the 2022 Revised Draft Final 

AQMP Socioeconomic Report, particularly from combustion sources, involves the transition to a number 

of electric and fuel-cell technologies. The impacts of implementing such technology on the existing 

infrastructure presents challenges in quantifying cost and determining the level of uncertainty in scale 

and distribution. A September 2022 memorandum prepared by Industrial Economics, Inc (IEc) (included 

in Appendix 2-C) explored currently available literature regarding zero-emission fueling infrastructure. The 

studies and analysis summarized in this memo describe potential factors to consider when developing the 

cost of future implementation of ZE  zero emission technologies at the scale outlined in the scope of the 

2022 Revised Draft Final AQMP. Three broad categories of expenditures are expected in future ZE  zero 

emission infrastructure including ZE  zero emission equipment, energy systems, and soft costs. Examples 

of costs within these main categories are shown in Figure 2-2 below. 

FIGURE 2-2: THREE CATEGORIES OF COSTS FOR ZERO EMISSIONS INFRASTRUCTURE 

There are many uncertainties in estimating costs for ZE  zero emission infrastructure. The current level of 

uncertainty in costs is generally lowest for ZE  zero emission equipment (for those categories where ZE  

zero emission equipment is currently or imminently available), and highest for ‘soft’ costs. ‘Soft’ costs are 

often unique to each individual ZE  zero emission infrastructure project and commonly difficult to quantify, 

even at the beginning of project implementation. These ‘soft’ costs can present a significant hurdle to 

each project and further research is needed to determine how these costs for each project can be 

considered broadly when zero emissions technologies are deployed at the scale needed to meet air quality 

standards.  

Energy system costs can include the overall cost of improvements to the electrical grid (power plants, 

transmissions lines, local distribution systems), as well as costs associated with switching fuels (e.g., 

ZE Equipment

• Hardware

• Installation

• Operations and  
maintenance

• Building electrification

• Stationary source zero 
emission 
equipment

Energy Systems

• Energy supply (e.g., 
power plants, microgrids)

• Regional transmission

• Local distribution

'Soft' Costs

• Land use (e.g., site 
acquisition, site re-
design, easements, etc.)

• Opportunity costs (e.g., 
permitting delays, new 
technology malfunctions)

• Marketing

• Employee training

• Future-proofing (e.g., 
overbuilding 
infrastructure to prepare 
for future changes)

• Stranded assets (e.g., 
new plug technology 
replacing older plugs)

•Climate resiliency
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switching from natural gas fueled equipment to electric equipment). Similar energy system costs may be 

incurred for hydrogen fuels. A significant and challenging question with energy systems is determining 

how much hydrogen fuels will be used, both in individual applications (e.g., vehicles, onsite power 

generation, etc.), as well as energy storage to support grid electricity. While electricity is expected to play 

a dominant role across broad sectors of the economy to support zero emissions technologies, the 

consensus from many reports and initiatives is that hydrogen will play a significant role in the deployment 

of zero emissions technologies. Key example reports and initiatives include: 

• CA Energy Commission SB 100 Report (2021): 
https://efiling.energy.ca.gov/EFiling/GetFile.aspx?tn=237167&DocumentContentId=70349   

• CARB 2022 Draft Scoping Plan: 
https://ww2.arb.ca.gov/sites/default/files/2022-05/2022-draft-sp.pdf  

• CARB AB 8 Annual Report (2022): 
https://ww2.arb.ca.gov/sites/default/files/2022-09/AB-8-Report-2022-Final.pdf  

• US DOE Hydrogen Program Plan: 
https://www.hydrogen.energy.gov/pdfs/hydrogen-program-plan-2020.pdf   

• Bipartisan Infrastructure Law Regional Clean Hydrogen Hub program: 
https://www.energy.gov/oced/regional-clean-hydrogen-hubs  

Zero emissions technologies included in CARB and South Coast AQMD control measures rely on a mix of 

hydrogen and electric technologies. Regardless of fuel type, the cost estimates for each control measure 

generally include the costs of ZE  zero emission equipment, and some of the energy system costs (e.g., 

switching from natural gas to hydrogen).  ‘Soft’ costs are generally not included in current estimates.  For 

energy system costs evaluated in South Coast AQMD control measures, the future price of fuels is 

assumed to be fixed using the values in Table 2-5 below. 

TABLE 2-5: ASSUMED FUEL COSTS USED TO ESTIMATE  

SOUTH COAST AQMD CONTROL MEASURE COSTS 

Fuel Type Cost 

Natural Gas (Residential) $13.64/MMBTU 

Natural Gas (Commercial) $9.29/MMBTU 

Natural Gas (Industrial, non-electric generation) $7.20/MMBTU 

Natural Gas (Electric Generation) $3.22/MMBTU 

Electricity (Residential) $0.19/kWh 

Electricity (Commercial) $0.16/kWh 

Electricity (Industrial) $0.14/kWh 

Hydrogen $6.50/kg 

Source: Costs based on Energy Information Agency data adjusted for our region 

The future cost of fuels is difficult to predict. These energy system costs may change substantially, either 

higher or lower, based on how zero emissions technologies are deployed. Due to the high uncertainty, 

these speculative future energy system costs are not considered in the socioeconomic analysis conducted 

here. As described in control measure MOB-15 (see Appendix IV-A of the Revised Draft Final 2022 AQMP), 

there are many other agencies (e.g., Energy Commission, Public Utilities Commission, CARB, US 

https://efiling.energy.ca.gov/EFiling/GetFile.aspx?tn=237167&DocumentContentId=70349
https://ww2.arb.ca.gov/sites/default/files/2022-05/2022-draft-sp.pdf
https://ww2.arb.ca.gov/sites/default/files/2022-09/AB-8-Report-2022-Final.pdf
https://www.hydrogen.energy.gov/pdfs/hydrogen-program-plan-2020.pdf
https://www.energy.gov/oced/regional-clean-hydrogen-hubs
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Department of Energy, etc.) taking the lead in developing zero emissions policies, as well as tools and 

methods to estimate the potential cost of those policies. South Coast AQMD will continue to partner with 

these agencies and organizations to contribute to their method development for estimating the full cost 

to transition to zero emissions technology. 

 



Public Health and 
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The Revised Draft Final 2022 AQMP contains a suite of control strategies that are designed to attain the 
70 ppb 8-hour ozone standard in the South Coast Air Basin by 2037. Attaining the ozone standard will 
result in various benefits including better public health, improved visibility, and avoided damage to 
animals, crops, vegetation, and buildings. South Coast AQMD staff has worked closely with Industrial 
Economics, Inc. to provide an updated health benefits literature review and fine-tune the methodology 
used to quantify public health benefits and address the associated uncertainties in estimates. Despite 
these efforts, a full assessment of all clean air benefits in dollar terms is not possible until further advances 
occur in human health sciences, physical science, and economic disciplines that will allow monetary 
estimates to be made for currently unquantifiable areas. Other clean air benefits not directly related to 
public health are scientifically documented and are qualitatively discussed towards the end of this 
chapter. 

Projected Emission Reductions and Changes in 

Pollutant Concentrations 
Regional air quality modeling indicates that significant NOx reductions with additional strategic, limited 
VOC reductions will lead to the attainment of ozone standards. As shown in Table 3-1, the proposed 
control strategies in the Revised Draft Final 2022 AQMP were projected to significantly reduce NOx 
emissions by 44 and 124 tons per day (tpd) and strategically reduce VOC emissions by 7 and 17 tpd, in 
2032 and 2037 respectively. In addition to reducing exposure to ozone pollution, these control strategies 
were also projected to generate significant PM2.5 co-benefits by reducing emissions of precursors (e.g. 
NOx) for secondary PM2.5 formation as well as directly emitted PM2.5 emissions from mobile sources (2 
and 3 tpd in 2032 and 2037). Those reductions will reduce health risk associated with exposure to PM2.5.  

TABLE 3-1: PROJECTED EMISSION REDUCTIONS BY POLLUTANT1 

NOx Emissions (tons per day) Year 2032 Year 2037 

Baseline Inventory 199 184 

Reductions from Revised Draft Final Control Strategies 44 124 

Remaining Emissions 155 60 

VOC Emissions (tons per day) Year 2032 Year 2037 

Baseline Inventory 345 339 

Reductions from Revised Draft Final Control Strategies 7 17 

Remaining Emissions2 338 321 

PM2.5 Emissions (tons per day) Year 2032 Year 2037 

Baseline Inventory 58 59 

Reductions from Revised Draft Final Control Strategies 2 3 

Remaining Emissions2 56 55 

1Projected emission reductions are the average of the summer planning period (May 1 to September 30). The NOx emission 
reductions reported in this table reflect the latest regional air quality modeling results. 
2Numbers may not sum due to rounding. 
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Although each attainment demonstration is performed with respect to the worst air quality site, the 
benefit assessment herein analyzed the changes in the projected air pollutant concentrations between 
the baseline scenario (without Revised Draft Final 2022 AQMP) and the control or policy scenario (with 
Revised Draft Final 2022 AQMP) in each air quality modeling grid of four kilometer by four kilometer. Thus, 
the quantified public health benefits discussed in this report are based on where projected air quality 
changes are expected to occur. Figure 3-1 shows the modeled changes in ozone and PM2.5 concentrations 
based on control measures proposed in the Revised Draft Final 2022 AQMP, which will move beyond the 
already adopted regulations and already implemented programs to the level needed to attain the federal 
ozone standard. Air quality modeling methods account for background concentrations of pollutants and 
thus concentrations projected in the control scenarios are above backgound concentration levels.1 
 

 
1 Background concentrations of chemical species are calculated with a global chemistry transport model Community 

Atmosphere Model with Chemistry, CAM-chem. Species concentrations from this model are fed into the modeling 

domain along the model boundaries. Temporally- and spatially-dependent CAM-Chem data are used to capture the 

variability in background concentrations throughout the entire modelling year. Biogenic and Anthropogenic 

emissions from within the modeling domain are simulated with the CAM-Chem-derived boundary conditions to 

estimate pollutant concentrations within the Basin. Therefore, the PM concentrations modeled for future years in 

this analysis are above the background levels. 
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Note: Ozone concentarations shown here are the summer planning period average of daily 8-hour maxima, whereas PM2.5 

concentrations are the annual average of 24-hour means.  

FIGURE 3-1: MODELED REDUCTIONS IN PM2.5 AND OZONE CONCENTRATIONS, 2032 AND 2037 

Year 2032 Year 2032 

Year 2037 Year 2037 
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Quantified Public Health Benefits 
Numerous epidemiological as well as controlled laboratory studies have demonstrated a positive 
association between ambient air pollution exposure and increases in illness and other health effects 
(morbidity endpoints) and increases in death rates from various causes (mortality endpoints) (U.S. EPA 
2019; U.S. EPA 2020). Groups that are most sensitive to the effects of air pollution are children, elderly 
persons, and people with certain respiratory and heart conditions.  

Table 3-2 summarizes the causal determinations documented in the U.S. EPA Integrated Science 
Assessments (ISAs), based on the current weight of evidence regarding ozone and PM2.5 exposure (U.S. 
EPA 2020; U.S. EPA 2019 and 2022).2 Exposure to other pollutants, such as NO2 and SO2, has also been 
found to cause adverse respiratory effects.3 However, based on the recommendation by Industrial 
Economics, Inc., this analysis does not quantify these effects to avoid potentially double counting benefits 
with reduced PM2.5 exposure (Industrial Economics, and Thurston 2016b). Similarly, due to concerns of 
potentially double counting over the same health endpoint, not all causal or likely causal relationships 
listed in Table 3-2 are quantified in this report. 

TABLE 3-2: SUMMARY OF U.S. EPA’S CAUSAL DETERMINATIONS FOR OZONE AND PM2.5 EXPOSURE 

Health Category Causal Determination Quantified? 

Short-Term Exposure to Ozone 

Total Mortality Suggestive of a causal relationship N 

Cardiovascular Effects Suggestive of a causal relationship N 

Respiratory Effects Causal relationship Y 

Central Nervous System Effects Suggestive of a causal relationship N 

Metabolic Effects Likely to be a causal relationship1 N 

Effects on Cutaneous and Ocular 
Tissues 

Inadequate to infer a causal relationship N 

Long-Term Exposure to Ozone 

Total Mortality Suggestive of a causal relationship N 

Cardiovascular Effects Suggestive of a causal relationship N 

Respiratory Effects (including 
respiratory mortality)2 Likely to be a causal relationship Y 

Reproductive and Developmental 
Effects 

Suggestive of a causal relationship N 

Central Nervous System Effects Suggestive of a causal relationship N 

Cancer Inadequate to infer a causal relationship N 

 

 
2 Descriptions for Weight of Evidence for Causal Determinations are provided in Appendix 3-A. 
3 See the Revised Draft Final 2022 AQMP Appendix I for a discussion of health effects of ambient air pollution. 
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TABLE 3-2 (CONTINUED): SUMMARY OF U.S. EPA’S CAUSAL DETERMINATIONS FOR OZONE 

AND PM2.5 EXPOSURE 

Health Category Causal Determination Quantified? 

Short-Term Exposure to PM2.5 

Mortality Causal relationship3 N 

Cardiovascular Effects Causal relationship Y 

Respiratory Effects Likely to be a causal relationship Y 

Central Nervous System Effects Suggestive of a causal relationship N 

Long-Term Exposure to PM2.5 

Mortality Causal relationship Y 

Cardiovascular Effects Causal relationship4 N 

Respiratory Effects Likely to be a causal relationship Y 

Central Nervous System Effects Likely to be a Causal Relationship Y 

Reproductive and Developmental 
Effects 

Suggestive of a causal relationship N 

Cancer, Mutagenicity, Genotoxicity Likely to be a causal relationship Y 

Notes: 

1. The ISA determination of likely causal for metabolic effects is based on a synthesis of evidence from 
toxicology studies in animals, controlled human exposure studies, and epidemiological studies. Due to the 
more limited epidemiological evidence currently available, the U.S. EPA has not yet identified a suitable 
epidemiological study from which to derive a health impact function for use in a domestic air quality benefit 
analysis. 

2. The ISA includes cause-specific respiratory mortality as a subset of the respiratory effects category. 

3. We do not quantify mortality due to short-term exposure to PM2.5 since mortality due to long-term exposure 
to PM2.5 is expected to be inclusive of any short-term exposure impacts. 

4. Although we do not quantify cardiovascular morbidity effects using risk models with long-term exposure to 
PM2.5 a number of cardiovascular effects modeled based on short-term exposure to PM2.5 are likely to have 
chronic impacts following the initial event (e.g., stroke, out-of-hospital cardiac arrest, and AMI). Our valuation 
of the short-term cardiovascular endpoints reflects long-term, multi-year costs-of-illness. 

Source: U.S. EPA ISAs (2019; 2020) 

The first step of a public health benefits analysis is the health effects quantification. Appropriate 
concentration-response (C-R) functions need to be selected, which numerically characterize the causal 
and likely causal relationships between exposure to a pollutant and various health endpoints. Specifically, 
the C-R function used in this analysis relates changes in ambient air pollution concentration with changes 
in mortality or morbidity incidence, the magnitude of which also depends on the baseline incidence rate 
and the population exposed to a specific health risk being analyzed (see Figure 3-2 for a graphic 
illustration). 
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Source: U.S. EPA BenMAP Community Edition User’s Manual. 

C-R functions were determined based on a systematic review of the epidemiological literature, where 
studies were evaluated for quality and applicability according to numerous criteria  (See Appendix 3C; 
Industrial Economics and Thurston 2016a; Industrial Economics and Thurston 2016b; Industrial 
Economics, 2022). These criteria included: peer-review, date of the study, geography and population 
characteristics, and study design. Thus, the C-R functions applied in this analysis were found from recent, 
peer-reviewed articles, derived from local studies of the Basin or studies that report separate estimates 
using sub-samples pertaining to the Basin, where feasible. The 2020 RTP/SCS population forecast was 
provided by SCAG for each air quality modeling grid. When feasible, local health data based on public 
administrative records were utilized to obtain baseline incidence rates. Appendix 3-B describes in detail 
the input data and methodology used, as well as analytical assumptions such as cessation lags for 
mortality effects associated with long-term PM2.5 exposure that will have implications for monetizing 
health benefits. The public health benefit analysis is implemented using U.S. EPA’s Environmental 
Mapping and Analysis Program – Community Edition (BenMAP-CE). 

Table 3-3 reports the health effect estimates for each health endpoint by pollutant. In total, it was 
estimated that nearly 1,600 premature deaths will be avoided in 2032, and nearly 3,000 premature deaths 
avoided in 2037, or an average of about 1,500 avoided premature deaths per year due to improved air 
quality as a result of implementing the Revised Draft Final 2022 AQMP control measures. Figure 3-3 shows 
that mortality risks will be reduced in each of the four counties, with the largest number of avoided 
premature deaths concentrated in the densely-populated Los Angeles County area. Morbidity incidence 
is also reduced as a result of the Plan. It is estimated that reductions in ozone and PM2.5 concentrations 
will result in about 350 fewer asthma-related emergency department visits annually.4 In addition, the 
number of hospital admissions from all endpoints considered (asthma, cardiovascular, respiratory, and 
ischemic stroke) are estimated to decrease by about 8,750 per year. 

 
4 Full scale regional air quality modeling was conducted for 2032 and 2037, with the health benefits interpolated 

for all interim years. Based on the implementation schedule of control measures, staff conservatively assumes that 

2025 is the first year when health benefits associated with improved ozone and PM2.5 are expected. For the sake 

of simplicity, linear interpolations between 2024-2032 and 2032-2037. Staff is well aware of the complexity and 

non-linearity of ozone and PM2.5 chemistry. However, without full scale modeling and detailed control scenarios 

for in-between years, it is not feasible to estimate the progress for each year. 

FIGURE 3-2: HEALTH EFFECTS QUANTIFICATION 
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  TABLE 3-3: HEALTH EFFECT ESTIMATES* 

  
2032 2037 

Annual Average, 
2025-2037 

Premature Deaths Avoided, All Cause     

   Long-Term Ozone Exposure1 339 744 341 

   Long-Term PM2.5 Exposure 1,280 2,287 1,168 

Reduced Morbidity Incidence     

Long-Term Ozone Exposure    

Asthma, New Onset 4,506 9,501 4,445 

   Short-Term Ozone Exposure1    

Asthma Symptoms (Chest Tightness, Cough, 
Shortness of     Breath, and Wheeze) 

795,164 1,741,652 799,502 

Emergency Room Visits (ED), Asthma 286 649 293 

ED Visits, All Respiratory Minus Asthma 655 1,501 674 

HA, Asthma 8,244 18,292 8,343 

Minor Restricted Activity Days 318,008 710,412 322,945 

School Loss Days, All Cause 96,176 208,938 96,304 

Long-Term PM2.5 Exposure    

Asthma, New Onset 1,903 3,280 1,708 

HA, Alzheimer's Disease 131 239 120 

HA, Parkinson's Disease 54 100 50 

Incidence, Hay Fever/Rhinitis 9,024 15,726 8,141 

Incidence, Lung Cancer (non-fatal) 107 191 97 

   Short-Term PM2.5 Exposure    

Acute Myocardial Infarction, Nonfatal 18 35 17 

Asthma Symptoms, Albuterol use 316,362 554,968 286,250 

ED Visits, Asthma 66 117 60 

ED Visits, All Cardiac Outcomes 138 255 128 

ED Visits, All Respiratory Minus Asthma 325 582 297 

Emergency Hospitalizations (EHA), Asthma 3 6 3 

HA, All Cardiac Outcomes 47 87 43 

HA, All Respiratory 132 245 123 

Incidence, Ischemic Stroke 73 138 68 

Incidence, Out-of-Hospital Cardiac Arrest 13 23 12 

Minor Restricted Activity Days2 430,241 755,830 389,543 

Work Loss Days2 73,341 129,022 66,445 
* Each health effect represents the point estimate of a statistical distribution of potential outcomes. Please see Appendix 3-B where 

the 95-percent confidence intervals are reported. The study population of each C-R function utilized can be found in Appendix 3-
B. 

1 Health effects of ozone exposure are quantified for the summer planning period only (i.e., May 1 to September 30). There are 
potentially more premature mortalities and morbidity conditions avoided outside the ozone peak season.  

2 Expressed in person-days. Minor Restricted Activity Days (MRAD) refer to days when some normal activities are avoided due to 
illness. 
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Basin residents are also expected to benefit from the avoidance of large numbers of hospital admissions, 
emergency room visits, school and work loss days, as well as various respiratory and cardiovascular 
symptoms. The respiratory mortality effects related to long-term ozone exposure were estimated based 
on a national C-R function from Turner et al. (2016), and the adult all-cause mortality effects associated 
with long-term PM2.5 exposure were estimated based on pooling C-R functions estimated in Jerrett et al. 
(2005), Jerrett et al. (2013), and the kriging and land use regression results from Krewski et al. (2009). 
Details of these selected functions and the C-R functions used for morbidity effect estimates can be found 
in Appendix 3-B. 
 
It should be noted that the health effect estimation does not use a concentration threshold below which 
the affected population would stop benefiting from further reduced exposure to ambient air pollution. In 
the analysis, health benefits will continue to accrue due to reduced exposure at all levels of pollutant 
concentration, even at levels below the latest NAAQS.5 This practice was recommended by Industrial 

 
5 Note that the control scenario being analyzed here is based on the Revised Draft Final 2022 AQMP control strategies 

which are designed to bring the Basin into attainment of the federal ozone standards. Due to the nature of emissions 

and air quality dynamics, there are spatial variations of pollutant concentrations across the Basin (see Chapter 5 of 

the Revised Draft Final 2022 AQMP for detailed discussions). In the baseline scenario (without Revised Draft Final 

2022 AQMP), there are certain areas in the Basin where the modeled pollutant concentrations are already below 

the federal standards; however, there are also many other areas with modeled pollutant concentrations still 

exceeding the standards by attainment deadlines. In the control scenario, pollutant concentrations in all areas are 

expected to fall below the standards, with some falling slightly below and others significantly below. By not 

 

FIGURE 3-3: SPATIAL DISTRIBUTION OF ESTIMATED PREMATURE DEATHS AVOIDED (YEAR 2037) 
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Economics, Inc. and based on the latest scientific evidence, including those summarized in the ISAs (U.S. 
EPA 2019; U.S. EPA 2020). It is also consistent with the current analytical approach adopted by the U.S. 
EPA in its regulatory impact analyses (U.S. EPA 2021).6 It should also be noted that long-term health effects 
related to ozone exposure are quantified for the entire year, while short-term health effects associated 
with ozone exposure are quantified for the summer planning period of May 1 to September 30. The 
temporal differences between the long-term and short-term ozone health effects reflects the temporal 
scale for which the health effects were originally derived in the supporting epidemiological literature. 
There are potentially more premature mortalities and morbidity conditions avoided outside the peak 
ozone season. 
 

 

 

 
After health effects are quantified, they are then translated into dollar values using two types of valuation 
methodologies.7 Monetized benefits associated with avoided premature deaths are monetized based on 
a population’s willingness-to-pay (WTP) for a small reduction of mortality risk in a year and generally 
expressed as the “value of statistical life (VSL).” As illustrated in Figure 3-4, the concept of VSL does not 
place a monetary value on saving a life with certainty; instead, it is an aggregate WTP of a population so 
that the associated risk reductions across this population are statistically equivalent to one case of 
premature death avoided.8 The total monetized benefits of avoided premature deaths were derived by 

 
employing a threshold in the analysis, public health benefits are being quantified for all reductions in pollutant 

concentrations between the baseline and the control scenarios that are attributable to the Revised Draft Final 2022 

AQMP. 
6 There was no threshold used in quantifying public health benefits of reduced ozone exposure in the 2021 

Regulatory Impact Analysis (RIA) of the Final Revised Cross-State Air Pollution Rule (CSAPR) Update for the 2008 

Ozone NAAQS.  
7 Health effects quantification and valuation in this analysis rely on existing high quality studies whose results are 

applicable and suitable for a benefits analysis of the Revised Draft Final 2022 AQMP. This “benefit transfer” from 

existing studies to the analysis herein is necessary as it is not feasible for staff to conduct original research for all 

necessary inputs. 
8 For more details, please see Industrial Economics and Robinson (2016a) and Robinson and Hammitt (2016). 

FIGURE 3-4: ILLUSTRATIVE EXAMPLE OF VALUE OF STATISTICAL LIFE 

Source: U.S. EPA, modified by Industrial Economics, Inc. and South Coast AQMD staff 
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multiplying the number of premature mortalities reduced by the VSL. For morbidity effects, WTP was the 
preferred valuation method, but in many cases when such estimates are not yet available or reliable, cost 
of illness (COI) avoided were used to monetize morbidity risk reductions. Avoided COI is conceptually 
regarded as a conservative estimate of monetized health benefits, as it only accounts for avoided resource 
costs including direct medical costs and indirect productivity losses, but generally cannot fully account for 
the benefits of preventing pain and suffering associated with health-related issues. 
 
As shown in Table 3-4, the overall quantifiable and monetized annual public health benefits are estimated 
to be $20 billion in 2032 and $40.5 billion in 2037 with an average annual of $19.4 billion. About 97 percent 
of these benefits are attributable to mortality-related benefits, among which the avoided premature 
deaths due to reduced long-term exposure to PM2.5 were estimated to account for over 70 percent of 
total monetized public health benefits. The estimates were based on the VSL of $11.1 million9 and the 
assumption that the WTP for mortality risk reductions will increase as per-capita income grows; 
specifically, a one percent increase in income was assumed to raise VSL by 1.1 percent (i.e., an income 
elasticity of 1.1) (Industrial Economics and Robinson 2016a). These values correspond to a present value 
of quantified benefits of $129.6 billion at a four percent discount rate or $207 billion at a one percent 
discount rate, cumulatively from 2025-2037. The values in Table 3-4 are presented in 2021 U.S. dollars 
and reflect projected income levels in 2032 and 2037. Sensitivity and uncertainty analyses regarding these 
public health benefits estimations can be found in Appendix 3B. 
 

TABLE 3-4: MONETIZED PUBLIC HEALTH BENEFITS (BILLIONS OF 2021 DOLLARS) 

  

2032 2037 
Annual 

Average 
(2025-2037) 

Present 
Value 

(2025-2037) 

Mortality-related benefits $19.3 $39.1  $18.7  $129.6  

        Long-Term Ozone Exposure $4.0  $9.6  $4.2  $29.4  

        Long-Term PM2.5 Exposure $15.3  $29.5  $14.4  $100.2  

Morbidity-related benefits $0.7  $1.4  $0.7  $4.7  

Grand Total $20.0  $40.5  $19.4  $134.3  
Note:’   

1) Numbers may not sum up due to rounding, and the present value was calculated using a four-percent 
discount rate. 

2) The monetized public health benefits reported in this table were estimated for the four-county region, 
which includes areas that are located outside the Basin. However, staff estimated that mortality-related 
benefits accrued to the areas within the Basin would account for 99 percent of the total. In other words, 
the difference is minimal between quantifying public health benefits for the Basin and for the four-
county region.  

3) Present Value is discounted to year 2022. 
See Appendix 3-B for a detailed discussion regarding morbidity-related public health benefits. 

In this chapter, the quantifiable public health benefits associated with improved air quality were assessed 
relative to reduced morbidity conditions and premature mortalities from exposure to ozone and PM2.5, 

 
9 All VSL values presented here are in 2021 dollars and 2013 income levels, health benefits results estimated from 

them are converted to 2032 and 2037 income levels using published CA Wages & Salaries for consistency with this 

report. 
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respectively. The analysis is careful in avoiding potentially double counting health effects by using C-R 
functions that minimize overlapping health endpoints for the same age group or by subtracting health 
benefits from a health endpoint that could be potentially part of benefits associated with another broader 
health endpoint (for example, the avoided ED Asthma benefits are deducted from the avoided ED All 
Respiratory benefits). However, it needs to be emphasized that the health benefits presented here may 
be underestimating the total actual health benefits. This is because not enough information is currently 
available in scientific literature to allow for all adverse health effects identified to be measured and valued 
in dollars, mainly because sufficient data are not available to establish a quantitative relationship between 
these pollutant levels and some of these health effects. 

Moreover, improved public health can generate direct economic benefits other than increased 

productivity and fewer lost work days in the short-term. As an example of other health benefits that can 

occur, but are not quantified here, a 2017 study (Isen et al. 2017) showed that improvement in early-

childhood health has long-term economic benefits throughout adulthood. Reductions of in-utero and 

early-infancy exposure to air pollution were found to increase labor participation among the affected 

individuals 30 years later; that is, working-age adults are more likely to hold a job when they were less 

exposed to air pollution as an infant. 

Public Welfare Benefits 
NAAQSs for criteria pollutants, set pursuant to the CAA, include both primary standards designed to 
protect public health and secondary standards to protect public welfare, including preventing damage to 
agriculture, ecology, visibility, buildings, and materials. In the previous section, the public health benefits 
associated with the Revised Draft Final 2022 AQMP, which is designed to attain the federal ozone and 
PM2.5 standards, were quantified. The Revised Draft Final 2022 AQMP is additionally expected to provide 
benefits protective of public welfare. Although these additional benefits are not specifically quantified for 
this AQMP, we provide a qualitative description of these public welfare benefits. We additionally include 
a discussion of the benefits estimated in these categories from the Socioeconomic Reports of previous 
AQMPs and the scientific literature that provided the methodological basis for quantification. The 2014 
report by Abt Associates recommended that the literature and methodologies be updated to reflect the 
latest advancement in scientific knowledge and that the sufficiency of data and information should also 
be evaluated. Implementation of these recommendations will be conducted for future AQMPs.  

Agricultural Benefit 

Agriculture is an integral part of the economy in the Basin. Riverside and San Bernardino counties are 
ranked in the top 25 counties in California in value of agricultural commodity production. The total value 
of agricultural production in the four-county region was $2.3 billion, comprised of $1.36 billion from 
Riverside, $527 million from San Bernardino, $230 million from Los Angeles, and $132 million from Orange 
(CDFA 2015). Some of the leading commodities produced in these counties include: milk, nursery, grapes 
(table), hay (alfalfa), eggs, and cattle (milk cows). 

Ozone damages vegetation and many crops more than all other pollutants combined. Since the early 
1970s, numerous studies have shown that ozone inhibits crop productivity in California, resulting in 
reductions in crop yield (Larsen and Heck 1976; Oshima et al. 1976; CARB 1987). Improvements in air 
quality, in particular reductions in ozone concentrations, can improve the productivity of crops. The 
benefits to agriculture from improved air quality have been quantified in the Socioeconomic Report of 
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previous AQMPs. Using results from more recent studies on the effects of ozone on crop yield (Olszyk and 
Thompson 1989; Randall and Soret 1998), combined with land-use and economic data, the cash value of 
increased crop yields that would result from implementation of the 2007 AQMP was estimated. It was 
projected that the 2007 AQMP would result in a cash value of $23.2 million (in 2000 dollars) for the year 
2023. Since the 2012 AQMP was a PM2.5 plan, ozone concentrations were not modeled to derive 
agricultural benefits. In addition to the benefits to crops from reducing ozone, air contaminants can also 
damage livestock as they do humans. This livestock benefit was not quantified in previous AQMPs and is 
also not quantified here. 

Implementation of the Final 2016 AQMP was projected to result in agricultural benefits such as increased 
productivity of agricultural crops in the four counties. However, these benefits were not quantified in that 
plan as recommended updates to the economic methods to quantify those benefits could not be 
implemented at that time. Similarly, agricultural benefits are expected through implementing the Revised 
Draft Final 2022 AQMP, but the needed updates to the economic methods have not been completed. 
These updates are planned for future socioeconomic assessments.  

Material Benefit 

Material benefit is the benefit accrued by the reduction of damage to materials from air pollution. Studies 
have identified the types of damage that can occur from air pollution and estimated their monetary value. 
For total suspended particulate matter (TSP) in particular, it causes accelerated wear and breakdown of 
painted wood and stucco surfaces of residential and commercial properties (Murray et al. 1985). In 
addition, TSP leads to additional household cleaning costs due to soiling damages (Cummings et al. 1985). 
Using the results from these studies, the benefits of air pollution controls under previous AQMPs were 
estimated. The monetary benefit, as a result of implementing the 2007 AQMP, from decreases in cost for 
repainting stucco and wood surfaces, and cleaning and replacing damaged materials was projected to be 
$308 million (in 2000 dollars) for the year 2023. Material benefits due to the 2012 AQMP was projected 
to be about $13 million (in 2005 dollars) for the year 2023. The large difference between the benefits 
estimated from these two previous AQMPs is due to the 2007 AQMP being an ozone attainment plan with 
more PM2.5 co-benefits, whereas the 2012 AQMP was a PM2.5 attainment plan with fewer PM2.5 
reductions. 

In addition to the these damages, a link exists between several pollutants (ozone, sulfur dioxide, PM2.5, 
and nitrogen oxides) and ferrous metal corrosion; erosion of cement, marble, brick, tile, and glass; and 
the fading of fabric and coated surfaces (Cummings et al. 1985; Murray et al. 1985). The damage and 
conversely the potential benefits from reducing the exposure to these items currently cannot be 
quantified and valued in dollars. 

There will also be benefits of reduced damage to materials as a result of the Revised Draft Final 2022 
AQMP, which will reduce PM2.5 and correspondingly TSP. However, the studies used previously to 
quantify these benefits are outdated, and the Abt report (2014) recommended not quantifying these 
benefits until a systematic literature review of current research on this topic could be conducted and the 
sufficiency of data and information could be reevaluated. This literature review is planned for 
socioeconomic assessments in future AQMPs. 
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Visibility Benefit 

Visibility benefits are the benefits individuals place on the ability to see distant vistas, in places where they 
live, work, and travel. In qualitative terms, an example of this for the Basin is the value people place on 
being able to see the San Gabriel Mountains, which were designated a National Monument, from much 
greater distances, more often. Studies have found that individuals place a monetary value on being able 
to see distant vistas (Smith and Osborne 1996). A local study by Beron et al. (2001), which estimated 
parameters that could quantify the value of these visibility benefits,10 was applied to valuation of the 
visibility improvements of previous AQMPs. The visibility benefit of the 2007 AQMP was projected to be 
$5.2 billion (in 2000 dollars) for the year of 2020, and $649 million (in 2005 dollars) as a result of the 2012 
AQMP for the year of 2023. The larger benefit from the 2007 AQMP is due to a greater reduction of PM2.5 
concentrations than those achieved in the 2012 AQMP. 

There will also be benefits to visibility as a result of the air quality improvements achieved from 
implementing the Revised Draft Final 2022 AQMP. However, quantification of these benefits was not 
performed in this analysis based on a recommendation from Abt Associates (2014). The Abt report argued 
that the local study used to monetize the visibility benefits in previous AQMPs had shortcomings and was 
dated;11 therefore, an updated methodology is needed to accurately estimate these benefits. This 
methodology update is planned for socioeconomic assessments in future AQMPs. 

 
10 This study used a method called hedonic price analysis, which uses property values along with a diverse set of 

attributes to estimate the implicit prices of attributes that are associated with a good exchanged in the market. 
11 The methodological improvements since Beron et al. (2001) was published would address issues such as 

endogeneity in spatial sorting of communities, choice of functional form for the econometric model, and the 

difficulty of measuring amenities from available data that are likely present in that research. 
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Chapters 2 and 3 of this report estimated the incremental costs and quantified the public health benefits 
associated with the Revised Draft Final 2022 AQMP control measures, respectively. The control measures are 
designed to provide a path to clean air targets and address federal CAA requirements for the 2015 ozone 
standard. The costs and benefits of the Revised Draft Final 2022 AQMP are expected to alter, to various 
degrees, the economic decisions made by households, businesses, and other economic actors. Some 
businesses would see production costs go up while other businesses would benefit from a greater demand 
for their services and technologies. For consumers who consider purchasing or replacing household 
appliances, for example, the proposed control strategies would also in some cases change or widen the range 
of product, that differ in fuel types, energy efficiencies, effective unit prices, and thus potential payback 
periods. In the meantime, improved public health would contribute to higher labor productivity and reduce 
healthcare-related expenditures. All these direct effects would then cascade through the regional economy 
and produce indirect and induced macroeconomic impacts. The immediate and subsequent effects may not 
just occur in the short-term, but some of them may also have lasting impacts that would subside only after a 
long period of time. 

These direct, indirect, and induced macroeconomic impacts were assessed through a multi-year, multi-sector, 
and multi-region economic model customized by REMI for the South Coast AQMD.1 This model contains 21 
sub-county regions within the four-county area of Los Angeles, Orange, Riverside, and San Bernardino, and 
the rest of California, rest of the United States outside of California, and the rest of the world. The production 
of the model economy is comprised of 70 public and private sectors. The regionalized input-output framework 
used in the REMI model depicts the inter-industry relationships and interactions between different sectors of 
the model economy. The structure of each sub-county region’s economy is represented through production, 
sales, and purchases between sectors; demand and supply of products in each sector; expenditures made by 
consumers, businesses, and governments; and trades of goods and services which occur between one sub-
county region, the rest of the sub-county regions, the rest of California, rest of the U.S., and the rest of the 
world. REMI is a dynamic model which simulates the difference in jobs and other macroeconomic variables 
annually. REMI simulates annual job impacts, resulting in a projection of either jobs gained or foregone. Jobs 
foregone consist of two conceptually distinctive components: loss of existing jobs and forecasted jobs not 
created, but they cannot be numerically separated. 

The macroeconomic impacts associated with the Revised Draft Final 2022 AQMP were simulated and 
projected relative to the baseline forecast for the regional economy, which excludes the implementation of 
the proposed control strategies in the Revised Draft Final 2022 AQMP.  Consistent with the baseline air quality 
modeling and emission inventory analysis in the Revised Draft Final 2022 AQMP, the baseline economic 
forecast utilizes the 2020 SCAG Growth Forecast (SCAG 2020), specifically its population and job projections.2 
The regional job impacts were simulated for incremental costs only, public health benefits only, and a 
combined scenario. The REMI model provides policy variables through which the incremental costs and public 
health benefits can be entered as changes to the economic variables or parameters in the model equations.  

 
1 REMI Policy Insight Plus (PI+) South Coast Sub County Model v3.0.0 (Build 6083). For a full description of the REMI 
methodology, please refer to the REMI documentation available at http://www.remi.com/products/pi. 
2 Appendix 4-A describes the procedures to adjust and update the default REMI baseline forecasts based on SCAG 
projections and the modeling implications of this update. 

http://www.remi.com/products/pi
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It should be emphasized that the REMI model is designed and used mainly to assess the potential 
macroeconomic impacts on the overall regional economy and the various sectors within the economy. It is 
not designed to predict potential impacts on an individual business or facility. Moreover, due to data 
limitations, the analysis does not fully take into account the air quality management plans being concurrently 
proposed by other air districts, such as the 2020 ozone plan by the San Joaquin Valley Air Pollution Control 
District. However, to the extent control measures in these plans are part of the 2022 State Implementation 
Plan (SIP), the model would capture these effects through incremental costs impacting the rest of California. 
The federal actions proposed by CARB in the 2022 SIP would concurrently affect the four-county region, other 
regions in the state, and the rest of the nation. However, the potential effects for the rest of the U.S. related 
to the proposed federal actions are outside the scope of this report.3  

Projected Job Impacts Due to Estimated Incremental 

Costs 
As discussed in Chapter 2, the total incremental costs associated with the Revised Draft Final 2022 AQMP 
control strategies was estimated to be $2.85 billion per year on an amortized annual average between 2023 
and 2037, based on a four-percent real interest rate. Almost all private industry sectors in the regional 

 
3 Effects occurring in the rest of the nation may change relative prices and other relative conditions between the four-
county regional economy, other regions in California, and the rest of the U.S. However, these potential changes are not 
analyzed in this report due to data limitation. 

Job Impacts Explained 
Cost and revenue impacts to each industry sector are estimated for every year during 
the analysis horizon (2023-2037). For example, if an industry is anticipated to invest in 
air pollution controls, they will need to temporarily reallocate or increase spending to 
procure and install those controls, and may either forego creating a new job, remove 
an existing job, or forego spending on other aspects of their business. This would in 
turn have cascading indirect and induced economic impacts throughout the economy 
as explained in Appendix 4B.  Conversely, industries that benefit from increased sale 
and revenue associated with air pollution control investments may add more jobs to 
meet the increased demand for their product and services which then generate their 
own indirect and induced economic impacts.  The analysis simulates the economy-
wide effects for each year over the analysis horizon, while also taking into account 
dynamic effects through time. It is not appropriate to sum job gains or foregone jobs 
across years, unless total employment is also summed. A more appropriate measure 
is therefore average annual jobs gained/foregone. Total job impact also takes into 
account potential economic benefits from the AQMP such as improved public health. 
In addition to job impacts, potential impacts on regional competitiveness are 
simulated as part of this analysis and included in Appendix 4C. 
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economy are expected to incur varying amounts of cost increases as a direct result of implementing the 
proposed control strategies. The additional cost is modeled as a higher cost of doing business, which would 
result in a projected decrease in industry output. In some cases, the proposed control strategies may lead to 
the adoption of more energy efficient technologies, which would result in fuel-savings or less operating and 
maintenance costs, such that the cost of doing business may be partially offset. 

The Revised Draft Final 2022 AQMP also include multiple measures that would reduce emissions from 
residential combustion sources, such as cooktops, ovens, dryers, heaters, and so on. Such measures are 
assumed to directly affect consumer spending on goods and services. Certain measures may impact industries 
that have limited presence in California. An example is the proposed federal action to require cleaner marine 
fuel and cleaner vessel engines for ocean-going vessels visiting U.S. ports. The increased cost for the vessel 
owner or operator located outside of California are projected to increase prices of goods typically imported 
as ocean cargos. Overall, these measures that would directly or indirectly affect consumers will then impact 
how individuals and households allocate their budget.    

These direct changes in the cost of doing business are accompanied by an increased demand for zero-emission 
or low NOx technologies which are necessary to bring the region into attainment. At the same time, consumer 
spending is also expected to increase on residential appliances using zero-emission or low NOx technologies. 
These changes would result in increased output and sales for the suppliers of this equipment which would 
additionally benefit the upstream suppliers who provide intermediate inputs to manufacture such equipment. 
These potential beneficial impacts flowing from the increased demand on suppliers would highly depend on 
the location(s) of the potential suppliers. Due to lack of such information in many cases, staff largely relied on 
REMI’s embedded assumption regarding the share of increased local demand met by local versus outside 
suppliers.   

The government sector is impacted in multiple ways. Some control measures would impact combustion 
sources operated by public entities, therefore potentially increasing the cost for their operation, similar to 
how they would impact private industries. In the meantime, the revised Draft Final 2022 AQMP includes 
limited incentive measures (e.g., C-CMB-04, MOB-05, and MOB-11), which are devised to accelerate the 
deployment of zero and low NOx emission technologies. Assuming no additional revenues are raised, the 
estimated government spending to provide clean air incentives would need to be appropriated from 
unallocated and non-earmarked funds or from funds for discretionary programs that are supported by existing 
revenue sources. To be conservative about the prospect of securing additional public revenue from new 
sources, the REMI analysis assumes that all incentive programs would be funded by existing revenue sources 
for the state and local government budget. This scenario would require a government budget reallocation and 
affects the provision of public services in the REMI model. 

All of these different cost and demand changes are entered into the appropriate REMI policy variables. Overall, 
the incremental costs from implementation of the Revised Draft Final 2022 AQMP are projected to result in, 
on average, about 29,000 jobs foregone per year during the period from 2023 to 2037. The number of jobs 
foregone includes both potential job losses and forecasted jobs not created, and 29,000 jobs foregone would 
represent a 0.26 percent decrease from the baseline total of jobs in the four-county region. Table 4-1 shows 
the job impacts by industry sector for the initial implementation year of the Revised Draft Final 2022 AQMP 
(2023), the milestone year for ozone attainment demonstration (2032 and 2037), as well as the annual 
average between 2023 and 2037. 

All but two sectors – utilities and construction – are expected to provide fewer jobs relative to the baseline 
forecast. The jobs forgone projected for each of these sectors represent a decrease of less than one percent 
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from each sector’s baseline job counts with the exception of the sector of agriculture, forestry, fishing, and 
related activities, which would see an average decline of eight percent between 2023 and 2037. However, this 
sector is tied for the lowest baseline job numbers with 11,000 workers, thus an eight-percent decrease 
amounts to only 900 jobs, a fraction of jobs foregone in other sectors. The average annual job impacts show 
that the sectors of transportation and warehousing, healthcare and social assistance, and accommodation, 
food, and other non-public services together would account for nearly half of overall jobs foregone in the 
region.  
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TABLE 4-1: ANNUAL REGIONAL JOB IMPACTS OF INCREMENTAL COSTS BY SECTOR 

(Relative to Baseline) 

Sector NAICS 

Jobs 
Average Annual 

(2023-2037) 

2023 2032 2037 Jobs 
Baseline 

Jobs 
% 

Change 

Agriculture, Forestry, Fishing, 
and Related Activities 

11 -15 -1,207 -745 -940 11,346 -8.32% 

Mining, Oil and Gas Extraction 21 -13 -95 -156 -89 11,346 -0.78% 

Utilities 22 -3 817 1,807 701 20,837 3.50% 

Construction 23 -586 1,572 -794 159 557,007 0.03% 

Manufacturing 33 501 -582 -1,802 -474 567,408 -0.09% 

Wholesale Trade 42 -29 -824 -554 -449 412,280 -0.11% 

Retail Trade 44-45 -269 -2243 -4,141 -2,236 887,573 -0.25% 

Transportation and 
Warehousing 

48-49 -131 -5,268 -6,573 -3,936 716,631 -0.54% 

Information 51 -42 -373 -661 -350 283,925 -0.12% 

Finance and Insurance 52 -108 -1,298 -2,138 -1,165 508,223 -0.23% 

Real Estate and Rental and 
Leasing 

53 -207 -1,387 -2,783 -1,426 605,162 -0.23% 

Professional, Scientific, and 
Technical Services 

54 -98 -1,477 -1,365 -1,102 868,486 -0.13% 

Management of Companies 
and Enterprises 

55 11 -206 -309 -166 133,655 -0.12% 

Administrative and Waste 
Management Services 

56 -94 -2,345 -3,679 -1,970 823,234 -0.24% 

Educational Services 61 -51 -687 -1,408 -540 276,979 -0.19% 

Health Care and Social 
Assistance 

62 -321 -3,190 -6,213 -3,090 1,468,188 -0.21% 

Arts, Entertainment, and 
Recreation 

71 -68 -650 -1083 -608 292,339 -0.21% 

Accommodation and Food 
Services 

72 -166 -2,423 -4783 -2,199 795,452 -0.28% 

Other Services, except Public 
Administration 

81 -201 -5715 -9209 -4,378 687,075 -0.63% 

State and Local Government 92 -289 -4,530 -12,174 -4,522 984,812 -0.45% 

Total  -2,179 -32,123 -58,773 -28,779 11,058,489 -0.26% 
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Projected Job Impacts of Quantified Public Health 

Benefits 
Similar to the job impacts of incremental costs, the job impacts due to public health improvements were also 
simulated annually for the period of 2023 to 2037. Public health improvements consist of two components: 
avoided premature deaths and reduced morbidity incidence. These improvements were quantified and 
monetized as described in Chapter 3. The largest amount of public health benefits comes from the aggregated 
willingness-to-pay for a lower risk of premature deaths as a result of decreased exposure to PM2.5 and ozone, 
based on Value of Statistical Life (VSL). These monetized benefits, while not occurring in the market economy 
through direct transactions of goods and services, were considered to enhance the quality of life or amenity 
in the region. In the modeled economy, an increase in a region’s amenity, which includes but is not limited to 
better environmental quality such as cleaner air, acts to attract more economic migrants into the region. 
Therefore, it directly increases local labor supply as well as local demand for housing, which in turn produces 
ripple effects throughout the regional economy.  

As discussed in Chapter 4 of the Final 2016 AQMP Socioeconomic Report, there are remaining uncertainties 
surrounding the macroeconomic modeling of non-market benefits and whether the amount of the benefits 
should be adjusted before being entered into REMI to enact regional amenity improvements (Abt Associates 
2014; Lahr 2016). In consideration of these uncertainties and that the majority of health benefits related to 
avoided premature deaths accrue to older-age population, the primary analysis scenario inputs only 25 
percent of the estimated health benefits as increased amenity.4 Sensitivity analysis at 50 and 100 percent are 
included in Appendix 4B.  

The other component of the public health benefits is derived from reduced morbidity incidence, such as fewer 
hospital admissions and visits to emergency departments, fewer absences from work and school, and fewer 
episodes of experiencing cardiovascular and respiratory symptoms. The monetized morbidity-related benefits 
are estimated based on the willingness-to-pay for a lower morbidity risk, and where those estimates are not 
available, the avoided cost of illness was used.5 The portion of morbidity-related benefits associated with 
avoided work loss days and school loss days was valued based on the market price of a worker’s productivity 
(i.e., hourly earnings) that results from less work absences due to fewer illnesses for adult workers and their 
children. These benefits were modeled in REMI as an increase in labor productivity for all industries in the 
region. Other morbidity-related benefits were considered to result in less spending on healthcare and related 
services, thus allowing households to reallocate their budget and increase spending on other goods and 
services. The change in healthcare-related expenditures was modeled as a decrease in consumer spending for 
six categories in the REMI model, including spending on hospitals, health insurance, nursing homes, 
paramedical services, pharmaceutical and other medical products, and physician services.  

Table 4-2 shows the annual regional job impacts of quantified public health benefits for the milestone years 
for ozone attainment demonstration (2032 and 2037), as well as the annual average between 2023 and 2037. 
Under the primary scenario, the public health benefits are projected to increase the number of jobs in the 
region by about 14,000 in 2032 and 32,000 in 2037 relative to the baseline. The annual job impacts for the 
analysis horizon of 2023-2037 correspond with an average annual increase of 11,500 jobs, which is about 0.11 
percent above the baseline regional total jobs. The mortality-related benefits contribute the largest share to 

 
4 This is the same share of total mortality-related health benefits inputted as increased amenity in the primary scenario 
for the Final 2016 AQMP Socioeconomic Report.  
5 This specific methodology was recommended by IEc (Industrial Economics and Robinson 2016).  
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the number of jobs gained, at nearly 11,000 on average per year, while morbidity-related benefits (increased 
labor productivity and reduced healthcare costs) contribute fewer than 800 jobs per year on average. 

TABLE 4-2: ANNUAL REGIONAL JOB IMPACTS OF QUANTIFIED PUBLIC HEALTH BENEFITS 

(Relative to Baseline) 

  Jobs Average Annual (2023-2037) 

Primary Scenario 2032 2037 Jobs % Change 

Quantified Public Health Benefits 13,848 31,945 11,490 0.11% 

  Mortality-Related Benefits 12,866 30,104 10,695 0.10% 

  Morbidity-Related Benefits 981 1,840 793 0.01% 

Note: REMI model results are not additive, so the total job impact can not necessarily be found from adding the individual 
components. Several proposed clean air strategies in the Revised Draft Final 2022 AQMP will be implemented beginning in 
2023. However, to be conservative and in consideration of the transition from VOC-limited to NOx-limited ozone formation 
regime for several areas in the South Coast Air Basin, it is assumed that there would be minimum clean air benefits during 
the first two years of 2022 AQMP implementation, and health benefits of implementing the Revised Draft Final 2022 AQMP 
would begin accruing only in 2025. 

As discussed above, the regional job impacts of quantified public health benefits are driven by three forces at 
work. First, increased economic migration into the region, due to improved regional amenities (or “quality of 
life”), would result in a larger labor supply and also higher demand for goods and services, thus creating ripple 
effects throughout the regional economy. Second, the benefits related to avoided morbidity incidence would 
decrease healthcare-related consumer spending, thus directly resulting in reduced jobs and output in 
healthcare industries; these healthcare savings can then be spent on other goods and services, which would 
result in positive job impacts when these goods and services are supplied by local businesses and industries. 
Third, increased labor productivity due to fewer absences from work would make the region more 
competitive, thus driving up output and jobs in all sectors. 

Table 4-3 shows the distribution of job impacts from quantified health benefits across all major sectors under 
the primary scenario. All sectors are projected to experience job gains relative to the baseline. The largest job 
gain, in both absolute and percentage terms, is expected in the construction sector. This is mainly due to 
increases in various infrastructure investments and related services in the region to accommodate a larger 
population due to increased migration into the area. For the same reason, the state and local Government 
and real estate and rental leasing, and accommodation and food services sector are also projected to see large 
gains in jobs.  
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TABLE 4-3: ANNUAL REGIONAL JOB IMPACTS OF QUANTIFIED PUBLIC HEALTH BENEFITS BY SECTOR 

(Relative to Baseline) 

Sector NAICS 

Jobs 
Average Annual 

(2023-2037) 

2032 2037 Jobs 
Baseline 

Jobs 
% Change 

Agriculture, Forestry, Fishing, and 
Related Activities 

11 
                                          

7  
                     

16  
 23  11,346 0.05% 

Mining, Oil and Gas Extraction  21 
                                       

15  
                   

31  
 45  11,346 0.11% 

Utilities 22 
                                            

35  
                     

78  
 109  20,837 0.14% 

Construction 23 
                                       

2,586  
               

5,227  
 7,806  557,007 0.36% 

Manufacturing 33 
                                          

458  
                   

997  
 1,341  567,408 0.07% 

Wholesale Trade 42 
                                          

310  
                   

721  
 957  412,280 0.06% 

Retail Trade 44-45 
                                       

1,149  
               

2,713  
 3,613  887,573 0.11% 

Transportation and Warehousing 48-49 
                                          

689  
               

1,632  
 2,169  716,631 0.08% 

Information 51 
                                            

71  
                   

177  
 216  283,925 0.02% 

Finance and Insurance 52 
                                          

321  
                   

777  
 1,000  508,223 0.05% 

Real Estate and Rental and 
Leasing 

53 
                                       

1,179  
               

2,760  
 3,776  605,162 0.16% 

Professional, Scientific, and 
Technical Services 

54 
                                          

682  
               

1,573  
 2,122  868,486 0.06% 

Management of Companies and 
Enterprises 

55 
                                            

34  
                     

79  
 103  133,655 0.02% 

Administrative and Waste 
Management Services 

56 
                                          

743  
               

1,776  
 2,349  823,234 0.07% 

Educational Services 61 
                                    

307  
                   

751  
 994  276,979 0.09% 

Health Care and Social Assistance 62 
                                       

1,032  
               

2,722  
 3,331  1,468,188 0.06% 

Arts, Entertainment, and 
Recreation 

71 
                                          

106  
                   

292  
 336  292,339 0.03% 

Accommodation and Food 
Services 

72 
                                       

1,456  
               

3,423  
 4,679  795,452 0.15% 

Other Services, except Public 
Administration 

81 
                                          

;474  
               

1,216  
 1,497  687,075 0.06% 

State and Local Government 92 2,194 4,983  7,043  984,812 0.18% 
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TABLE 4-3 (CONTINUED): ANNUAL REGIONAL JOB IMPACTS OF QUANTIFIED PUBLIC HEALTH BENEFITS BY 

SECTOR 

(Relative to Baseline) 

Sector NAICS 

Jobs 
Average Annual 

(2023-2037) 

2032 2037 Jobs 
Baseline 

Jobs 
% Change 

Total  13,848 31,945 11,490 11,058,489 0.10% 

Projected Job Impacts of the Revised Draft Final 2022 

AQMP 
The simulation of the regional economy with all of the incremental cost and benefit-related policy variables 
combined together represents the regional economic impact of the Revised Draft Final 2022 AQMP. Figure 4-
1 illustrates how the net job impacts of the Revised Draft Final 2022 AQMP change over time, along with the 
job impacts attributable separately to incremental costs and public health benefits. Overall, the regional 
economy is projected to experience jobs forgone in the first years because the negative effects, mainly 
associated with the incremental costs of proposed control measures, would dominate the positive effect that 
largely stems from public health benefits. Over time, while incremental costs continue to increase, public 
health benefits also increase, and offset close to half of the expected jobs lost. 

On an annual average, the combined effects of public health benefits and incremental costs associated with 
the Revised Draft Final 2022 AQMP are expected to result in a loss of 17,000 jobs per year from 2023 to 2037, 
relative to the baseline job forecast. This represents an annualized job growth rate of 0.4127 percent, or a 
0.0316 percentage point deceleration from the baseline job growth during the same period. Table 4-4 reports 
the average annual net job impacts by sector. It is projected that the negative job impacts would spread 
among most of the public and private sectors and increase over time.  
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(a) Projected Total Regional Jobs  

 
 

(b) Projected Changes in Regional Jobs 
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FIGURE 4-1: REGIONAL NET JOB IMPACTS OF THE REVISED DRAFT FINAL 2022 AQMP, 2023-

2037 
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TABLE 4-4: ANNUAL NET JOB IMPACTS BY SECTOR 

(Relative to Baseline) 

Sector NAICS 

Jobs 
Average Annual 

(20172023-20312037) 

2023 2032 2037 Jobs 
Baseline 

Jobs 
% 

Change 

Agriculture, Forestry, Fishing, 
and Related Activities 

11 -15 -1202 -731 -935 11,346 -8.28% 

Mining, Oil and Gas Extraction 21 -13 -80 -125 -77 11,346 -0.67% 

Utilities 22 -3 851 1883 729 20,837 3.64% 

Construction 23 -586 4152 4398 2195 557,007 0.39% 

Manufacturing 33 501 -126 -815 -104 567,408 -0.02% 

Wholesale Trade 42 -29 -515 163 -192 412,280 -0.05% 

Retail Trade 44-45 -269 -1096 -1440 -1279 887,573 -0.14% 

Transportation and 
Warehousing 

48-49 -131 -4583 -4954 -3363 716,631 -0.46% 

Information 51 -42 -303 -485 -290 283,925 -0.10% 

Finance and Insurance 52 -108 -977 -1365 -894 508,223 -0.18% 

Real Estate and Rental and 
Leasing 

53 -207 -210 -33 -448 605,162 -0.07% 

Professional, Scientific, and 
Technical Services 

54 -98 -796 199 -539 868,486 -0.06% 

Management of Companies 
and Enterprises 

55 11 -172 -231 -138 133,655 -0.10% 

Administrative and Waste 
Management Services 

56 -94 -1604 -1912 -1,347 823,234 -0.16% 

Educational Services 61 -51 -380 -660 -280 276,979 -0.10% 

Health Care and Social 
Assistance 

62 -321 -2159 -3504 -2189 1,468,188 -0.15% 

Arts, Entertainment, and 
Recreation 

71 -68 -544 -793 -514 292,339 -0.17% 

Accommodation and Food 
Services 

72 -166 -970 -1377 -990 795,452 -0.12% 

Other Services, except Public 
Administration 

81 -201 -5243 -8004 -3,969 687,075 -0.57% 

State and Local Government 92 -289 -2340 -7210 -2,711 984,812 -0.27% 

Total 
 

-2,179 -18,294 -26,994 -17,334 10,911,958 -0.16% 

Table 4-5 shows the distribution of net job impacts in 2023, 2032, and 2037 among five groups categorized by 
industry earnings within REMI. The range of industry wage rates are listed in Table 4-5. All groups are projected 
to see small numbers of jobs foregone in 2023 which mirrors the negative job impacts among various sectors. 
In 2037, all but one groups are projected to experience jobs foregone of between 0.13 and 3.13 percent, 
relative to the baseline forecast. Some groups will recover from a low around 2032 due to the increasing public 
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health benefits, including the lowest income group making on average $163 - $1,118 per week.  

TABLE 4-5: NET JOB IMPACTS BY INDUSTRY EARNINGS GROUP 

Group 
2022 Average 

Weekly Earnings* 

% Impact from Baseline No. of 
Industries 2023 2032 2037 

1 $163-$1,118 -0.09% -5.07% -3.13% 14 

2 $1,141-$1,501 -0.02% -0.30% -0.78% 14 

3 $1,579-$2,070 -0.02% -0.14% -0.13% 14 

4 $2,072-$2,653 0.00% -0.12% 0.01% 14 

5 $2,694-$7,630 0.13% -0.38% -0.62% 14 
*Source: REMI. For the list of industries by earning group, see Appendix 4B. 
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This chapter assesses the sub-regional distribution of incremental costs, public health benefits, and job 
impacts to provide information on how the Revised Draft Final 2022 AQMP may affect different 
communities within the four-county region of Los Angeles, Orange County, Riverside and San Bernardino. 
As Figure 5-1 shows, there are 11 sub-county regions within Los Angeles County, four within Orange 
County, and three each within Riverside and San Bernardino counties. The four counties are divided into 
these sub-county regions based on socioeconomic characteristics found in the U.S. Census Bureau’s 
American Community Survey (Lieu, Dabirian, and Hunter 2012). The REMI model used to simulate regional 
macroeconomic impacts based on the incremental costs and public health benefits of the Revised Draft 
Final 2022 AQMP was customized according to these same sub-county definitions.  
 

FIGURE 5-1: 21 SUB-COUNTY REGIONS 

 
 
Note: For readability, this map does not show the entire subregions of North (of the Los Angeles County), Other San 
Bernardino, Riverside Southwest, and Riverside Other. 
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Description of the 21 Sub-County Regions 
With six commercial airports, the nation’s two largest marine ports, and over 10 million workers 
generating $1.2 trillion dollars in GDP,1 the regional economy of Los Angeles, Orange, Riverside, and San 
Bernardino counties is one of the largest and most productive in the United States. This section provides 
a snapshot of how different communities within the four-county region vary according to key 
demographic and economic indicators. All indicators discussed below are based on the adjusted REMI 
baseline based on the 2020 RTP/SCS.2    
 
The four-county region is home to about 17.6 million people. About 75 percent of the region’s population, 
or about 13 million people, reside in the coastal counties of Los Angeles and Orange, while the remaining 
25 percent, or about 4.6 million people, live further inland in Riverside and San Bernardino counties. Figure 
5-2 (a) demonstrates the population distribution among 21 sub-county regions projected for 2023, while 
Figure 5-2 (b) shows widely varying population density in each of the sub-regions.  
 
The densest populated areas in the region are the South Central and Central sub-regions in Los Angeles 
County. South Central is home to more than 1.1 million people, or roughly 16,000 people per square mile. 
The Central sub-region in Los Angeles also has a population over 1.4 million and a density of 14,000 people 
per square mile. The densest populated areas in Orange County are the Central and Western sub-regions, 
which have a population density of 10,000 and 5,900 people per square mile, respectively. In comparison, 
the sub-regions further inland are much less densely populated. The inland subregions with the highest 
population densities are San Bernardino City, San Bernardino Southwest, and Northwest Riverside. 
However, their population densities of 2,900-3,600 people per square mile are about only one fifth of the 
population density in South Central Los Angeles.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
1 U.S. Bureau of Economic Analysis, 2020 GDP and 2020 total job estimates (including payroll jobs and self-
employment) for Los Angeles-Long Beach-Anaheim and Riverside-San Bernardino-Ontario metropolitan statistical 
areas. 
2 See Appendix 4A for a detailed discussion. 
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FIGURE 5-2 (b): PROJECTED POPULATION DENSITY BY SUB-COUNTY REGION, 2023 

 

  

FIGURE 5-2 (a): PROJECTED POPULATION BY SUB-COUNTY REGION, 2023 
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As seen in Figure 5-3, the region’s jobs are largely concentrated in the Central and Western sub-regions 
of Los Angeles, which collectively will provide 2.2 million jobs or about one out of every five jobs in the 
region in 2023. In Orange County, the Orange Central subregion is projected to host 680,000 jobs. In the 
Inland area, the largest concentration of jobs is found along the San Bernardino and Riverside border. This 
cluster of San Bernardino Southwest, San Bernardino City, and Northwest Riverside together will supply 
nearly 1.5 million jobs or about one out of every seven jobs in the region.  
 

 
 
Figure 5-4 (a) shows the number of jobs per working-age adult (25 to 64 years old). Most sub-county 
regions have about one job per working-age adult, with a few exceptions. South Central and Northern Los 
Angeles, Riverside Southwest, and Other San Bernardino regions have relatively scarce employment 
opportunities, with less than one job per two working-age adults. In comparison, residents in the Burbank 
and West subregions of Los Angeles have better employment prospects, with approximately three jobs 
for every two working-age adults.  
 
Figure 5-4 (b) illustrates the age-dependency ratio, defined as the number of those too young or elderly 
to work per working-age adult. The West subregion of Los Angeles has the lowest age-dependency ratio 
of 32 dependents per 100 workers; whereas, the South Central subregion of Los Angeles has the largest 
at 176 dependents per 100 workers. Higher age-dependency ratios found in the inland area than typically 
found in Los Angeles and Orange counties is largely a result of proportionally more families with young 
children and relatively more affordable family housing, but it also indicates more pressure on workers in 
these areas—as well as in certain areas in Los Angeles such as its North, San Fernando, and South Central 
subregions—to provide for those not in the workforce. Such pressure is especially high in regions such as 
South Central Los Angeles, Riverside Southwest, and Other San Bernardino where jobs are harder to come 
by, as indicated in Figure 5-4 (a). 

FIGURE 5-3: PROJECTED JOB COUNTS BY SUB-COUNTY REGION, 2023 
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FIGURE 5-4 (a): PROJECTED JOBS PER WORKING-AGE ADULT BY SUB-COUNTY REGION, 2023 

 

FIGURE 5-4 (b): PROJECTED AGE-DEPENDENCY RATIOS BY SUB-COUNTY REGION, 2023 
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In terms of economic output, Figure 5-5 (a) shows the distribution of industry output by sub-county 

region, with all dollar amounts being expressed in 2021 dollars. More than one-fifth of the region’s 

output, or about $445 billion, is projected for Central and West Los Angeles; whereas, all sub-regions in 

Riverside and San Bernardino combined are projected to produce about $367 billion, or approximately 

17 percent of the regional economic output. Figure 5-5 (b) illustrates labor productivity defined as 

output per worker across sub-county regions. Output per worker is highest in the Burbank area of Los 

Angeles, at about $251,000. Output per worker in the inland area are lower, ranging from $160,000 to 

$185,000. The differences largely reflect the very different industry structures across the four-county 

region, with more capital-intensive industries tending to locate in the coastal counties and more labor-

intensive industries in the inland area. It should be noted however that productivity and output have 

increased for inland regions since the 2016 AQMP.  
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FIGURE 5-5 (a): PROJECTED ECONOMIC OUTPUT BY SUB-COUNTY REGION, 2023 

 

FIGURE 5-5 (b): PROJECTED WORKER PRODUCTIVITY BY SUB-COUNTY REGION, 2023 

 

Sub-County Distribution of Estimated Incremental Costs 
As reported in Chapter 2, the total incremental costs associated with the Revised Draft Final 2022 AQMP 
will directly affect private industries, consumers and households, and the public sector. Table 5-1 reports 
the average annual total incremental costs by sub-county region, which is also illustrated in Figure 5-6. 
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The distribution of incremental costs largely reflects the population in each sub-county region.3 

TABLE 5-1:  INCREMENTAL COST BY SUB-COUNTY REGION  

(AVERAGE ANNUAL, 2023-2037) 

County Sub-county Region 
Average Annual 

Incremental Cost 
(Millions of 2021$) 

Los Angeles     Beach & Catalina 89 

Los Angeles     Burbank 91 

Los Angeles     Central 210 

Los Angeles     North 113 

Los Angeles     San Fernando 214 

Los Angeles     San Gabriel Valley East 100 

Los Angeles     San Gabriel Valley West 145 

Los Angeles     South 134 

Los Angeles     South Central 167 

Los Angeles     Southeast 180 

Los Angeles     West 140 

Orange     Orange Central 166 

Orange     Orange North 69 

Orange     Orange South 159 

Orange     Orange West 103 

Riverside     Northwest Riverside 150 

Riverside     Riverside Other 143 

Riverside     Riverside Southwest 120 

San Bernardino     San Bernardino City 145 

San Bernardino     Other San Bernardino 107 

San Bernardino     San Bernardino Southwest 108 

All Sub-County Regions 2,851 

 

 

  

 
3 It should be noted that the cost distribution presented here is for informational purposes only and was allocated 
based on sub-county population. It may not reflect the actual cost distribution under all plausible cost scenarios. 
Staff expects to be able to gather more detailed information during the program implementation and rulemaking 
process. 

Note: Total average annual incremental cost may not sum up to the total in Table 2-1 due to rounding. 
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FIGURE 5-6: TOTAL INCREMENTAL COSTS BY SUB-COUNTY REGION 

(AVERAGE ANNUAL, 2023-2037) 
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Sub-County Distribution of Monetized Public Health 

Benefits 
As discussed in Appendix I of the Revised Draft Final 2022 AQMP, air pollution continues to be linked to 
increases in death rates (mortality) and increases in illness and other health effects (morbidity). Based on 
the quantification of health benefits in Chapter 3, it has been estimated that the four-county region will 
gain an average annualized benefit of $19.4 billion from 2025 to 2037 for avoided premature deaths, 
asthma and other respiratory illness, cardiovascular disease, and so.4 
 
Figures 5-7 (a) and (b) provide a visualization of how mortality-related benefits are distributed in the 
region. Figure 5-7 (a) shows that the largest average annual mortality-related benefits associated with 
decreased PM2.5 exposure are projected for Central Los Angeles and San Gabriel Valley West; whereas, 
Figure 5-7 (b) shows that the largest average annual mortality-related benefits associated with decreased 
ozone exposure occur mostly in downwind areas including San Bernardino City, Riverside Other, as well 
as the San Fernando Valley within Los Angeles County. Morbidity-related benefits related to decreased 
PM2.5 and ozone exposure are much lower than mortality-related benefits and are similar to the spatial 
distributions shown in Figures 5-7(a) and (b), respectively.  

FIGURE 5-7 (a): DISTRIBUTION OF MORTALITY-RELATED BENEFITS FOR PM2.5 BY SUB-COUNTY REGION 

(AVERAGE ANNUAL, 2023-2037) 

 

 

 

 

 

 
4 As discussed in Chapter 3, it is conservatively assumed that little health benefits would accrue in the first two 
years of the 2022 AQMP implementation.  
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FIGURE 5-7 (b): DISTRIBUTION OF MORTALITY-RELATED BENEFITS FOR OZONE BY SUB-COUNTY 

REGION (AVERAGE ANNUAL, 2023-2037) 

 

Tables 5-2 reports the per capita annual average public health benefits for each of the 21 sub-county 
regions. It ranges from about $410 per person in Orange North to nearly $2,200 per person in San 
Bernardo City.5 The per capita public health benefits will be further analyzed between EJ and non-EJ 
communities in Chapter 6.  
  

 
5 Per capita calculation uses average projected population for 2023-2037 in the SCAG-adjusted REMI baseline. 
Therefore, differing population growth in each sub-county region may also contribute to the differences of annual 
average per capita public health benefits observed across the sub-county regions. 
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TABLE 5-2: PER CAPITA PUBLIC HEALTH BENEFITS BY 21 SUB-COUNTY REGION 

(AVERAGE ANNUAL, 2023-2037) 

County Sub-county Region 

Per Capita Average 
Annual PM2.5 

Benefits (2021$) 

Per Capita Average 
Annual Ozone 

Benefits (2021$) 

Total 
Annual 

Average 
Benefits Per 

Capita ($) 
Mortality Morbidity Mortality Morbidity 

Los Angeles Beach & Catalina  584   5   129   10  728 

Los Angeles Burbank  774   7   179   13  973 

Los Angeles Central  1,106   10   58   4  1178 

Los Angeles North  196   2   186   30  414 

Los Angeles San Fernando  1,077   11   451   45  1,583 

Los Angeles San Gabriel Valley East  562   6   189   19  776 

Los Angeles San Gabriel Valley West  1,033   10   152   14  1,209 

Los Angeles South  599   6   97   10  713 

Los Angeles South Central  745   10   21   3  780 

Los Angeles Southeast  1,295   15   152   18  1,480 

Los Angeles West  1,201   9   190   11  1,412 

Orange Orange Central  810   10   183   29  1,032 

Orange Orange North  307   3   93   10  413 

Orange Orange South  478   5   169   20  670 

Orange Orange West  367   3   79   7  457 

Riverside Northwest Riverside  329   4   176   29  538 

Riverside Riverside Other  443   3   390   25  862 

Riverside Riverside Southwest  315   3   195   24  536 

San Bernardino Other San Bernardino  193   2   204   20  418 

San Bernardino San Bernardino City  1,256   12   818   100  2,187 

San Bernardino San Bernardino Southwest  581   6   241   27  856 

All Sub-County Regions  14,250   142   4,354   467  19,214 
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Sub-County Distribution of Projected Job Impacts 
As discussed in Chapter 4, the costs and benefits of the 2022 AQMP are expected to alter, to various 
degrees, the economic decisions made by households, businesses, and other economic actors. Some 
businesses would see production costs go up while other businesses would benefit from a greater demand 
for their services and technologies. For consumers who consider purchasing or replacing household 
appliances, for example, the proposed control strategies would also in some cases change or widen the 
range of product, that differs in fuel types, energy efficiencies, effective unit prices, and thus potential 
payback periods. In the meantime, improved public health would contribute to higher labor productivity 
and reduce healthcare-related expenditures. All these direct effects would then cascade through the 
regional economy and produce indirect and induced macroeconomic impacts. Given this, the region is 
expected to see, on average, about 17,000 jobs foregone when compared to the annual average baseline 
workforce between 2023 and 2037, as a result of implementing the Revised Draft Final 2022 AQMP.  
 
Figure 5-8 (a) shows the distribution of the annual average net job impacts by sub-county region. All 
regions except Riverside Southwest are expected to experience net jobs forgone over the period of 2023-
2037. Central Los Angeles followed by South Los Angeles is expected to have the largest numbers of jobs 
foregone at approximately 3,200 and 1,900 on an annual average. Riverside Southwest is expected to 
have a modest gain of 15 jobs on an annual average. Figure 5-8 (b) shows the average annual percent 
change in jobs compared to the baseline, which represents job impacts that would occur regardless of 
whether the Revised Draft Final 2022 AQMP is implemented. The largest percent changes are 
concentrated in Riverside Southwest and South Los Angeles with 0.36 percent annual average net jobs 
forgone below the baseline, followed by West Los Angeles with 0.31 percent below the baseline.  
 
 
  



Draft Final Socioeconomic Report 

5-14 

`FIGURE 5-8 (a): DISTRIBUTION OF NET JOB IMPACTS BY SUB-COUNTY REGION  

(ANNUAL AVERAGE, 2023-2037) 

 
 

FIGURE 5-8 (b): PERCENT CHANGE RELATIVE TO THE BASELINE BY SUB-COUNTY REGION  

(ANNUAL AVERAGE, 2023-2037) 
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Introduction to Environmental Justice and 

Disadvantaged Communities in South Coast Air Basin 
The environmental justice (EJ) movement began in the 1960s as individuals sought to address the inequity of 
environmental protection in their communities.1 Locally, the South Coast AQMD defines EJ as "equitable 
environmental policymaking and enforcement to protect the health of all residents, regardless of age, culture, 
ethnicity, gender, race, socioeconomic status, or geographic location, from the health effects of air pollution."2 
California state law defines EJ as “the fair treatment and meaningful involvement of people of all races, 
cultures, incomes, and national origins, with respect to the development, adoption, implementation, and 
enforcement of environmental laws, regulations, and policies.”3 Separately, though similar to the state of 
California’s definition, the United States Environmental Protection Agency (U.S. EPA) defines EJ as “the fair 
treatment and meaningful involvement of all people regardless of race, color, national origin, or income, with 
respect to the development, implementation, and enforcement of environmental laws, regulations, and 
policies.”4  

While the definitions provide a marker for EJ goals, determining which communities can be identified as “areas 
of concern” or “EJ communities” requires measurable fit-for-purpose information about these places. As an 
example, in 2012 California Senate Bill (SB) 535 established funding requirements for “disadvantaged 
communities (DACs).”5 In May 2022, the California Environmental Protection Agency (CalEPA) updated its 
designation of DACs for SB535, including:  

1. Census tracts receiving the highest 25 percent of overall scores in CalEnviroScreen4.0 (CES),  

2. Census tracts lacking overall scores in CES due to data gaps, but ranking among the highest 5 percent 
of the cumulative pollution burden scores,  

3. Census tracts identified in the 2017 DAC designation as disadvantaged, regardless of their CES scores,6  

4. Lands under control of federally recognized Tribes.  

CalEPA created and updates the list of DACs using CalEnviroScreen 4.0 (CES), which “is a mapping tool that 
helps identify California communities that are most affected by many sources of pollution, and where people 
are often especially vulnerable to pollution’s effects.”7 In addition, prior to SB 535, South Coast AQMD 
developed its own guidelines for EJ area designation for grant allocation purposes, based on a combination of 
PM2.5 concentrations, toxic cancer risk, and poverty rate. Since the adoption of SB 535 and the corresponding 
application of SB 535 within the statewide CES tool, South Coast AQMD has moved towards using the latest 

 
1 See https://www.epa.gov/environmentaljustice/environmental-justice-timeline.  
2 See http://www.aqmd.gov/nav/about/initiatives/environmental-justice.  
3 California Government Code § 65040.12(e)(1). See 
https://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?lawCode=GOV&sectionNum=65040.12.  
4 See http://www3.epa.gov/environmentaljustice/. 
5 California Senate Bill 535, De León, Chapter 830, Statutes of 2012.  
6 The 2017 DAC designation included the top 25% of census tracts from CalEnviroScreen3.0, as well as tracts that do 
not have an overall CES score but fall in the highest 5% of CES pollution burden scoring. See https://calepa.ca.gov/wp-
content/uploads/sites/6/2017/04/SB-535-Designation-Final.pdf.   
7 See https://oehha.ca.gov/calenviroscreen/about-calenviroscreen.  

https://www.epa.gov/environmentaljustice/environmental-justice-timeline
http://www.aqmd.gov/nav/about/initiatives/environmental-justice
https://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?lawCode=GOV&sectionNum=65040.12
http://www3.epa.gov/environmentaljustice/
https://calepa.ca.gov/wp-content/uploads/sites/6/2017/04/SB-535-Designation-Final.pdf
https://calepa.ca.gov/wp-content/uploads/sites/6/2017/04/SB-535-Designation-Final.pdf
https://oehha.ca.gov/calenviroscreen/about-calenviroscreen
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designation of SB 535 DACs as its definition of EJ communities.8 See Chapter 8 of the Revised Draft Final 2022 
AQMP for a detailed discussion.9  

The examples above provide quantifiable and defined methods for determining which communities face 
disproportional environmental burdens, in the context of identifying how government funding should be 
directed. This chapter will present a quantified analysis that evaluates how environmental justice 
communities would be impacted by the proposed control strategies in the Revised Draft Final 2022 AQMP. 

Introduction to EJ and Distributional Analysis 
Based on recommendations provided by Abt Associates in 2014 and scientific advising and methods provided 
by Industrial Economics, Inc. (IEc) in 2016, South Coast AQMD staff implemented its first EJ and distributional 
analysis as part of the Final 2016 AQMP Socioeconomic Assessment. 10 The methods and analyses used as part 
of the Final 2016 AQMP Socioeconomic Assessment were:  

1. Review and sensitivity analysis of five alternative EJ screening and designation methods in the Basin;   
2. Analysis of the public health impacts across “EJ” and “non-EJ” communities for each alternative 

definition; and  
3. Distributional analysis of public health impacts in “EJ” and “non-EJ” communities using inequality 

indicators to understand whether the Final 2016 AQMP further exacerbated or reduced inequities 
between and within communities.  

We provide an update to these analyses based on the Revised Draft Final 2022 AQMP and describe up-to-date 
methods and results in the following sections. Additional details on the background and methods can be found 
within the Final 2016 AQMP Socioeconomic Report.11  

Alternative EJ Screening and Designation Methods 
Various EJ definitions are analyzed in this chapter.  Alternative definitions are shown in Table 6-1, all based on 
the CES structure for defining EJ communities using indicator data. Definition 1 begins with a narrower 
definition of pollution burden, focusing on a community’s exposure to higher ozone and PM2.5 
concentrations. The following definitions then include a progressively broader set of population and pollution 
indicators, with Definition 3 being the same as the designation method used for the SB 535 DACs.12    

 
8 It is important to note that disadvantaged communities and environmental justice communities are not always 
defined in the same way; however, South Coast AQMD is using the state’s DAC definition to identify EJ communities 
within the Basin. 
9 See http://www.aqmd.gov/docs/default-source/clean-air-plans/air-quality-management-plans/2022-air-quality-
management-plan/revised-draft-2022-aqmp/revised-draft-2022-aqmp-chapter-8.pdf. 
10 The final EJ and distributional analysis report is available on the South Coast AQMD website at 
http://www.aqmd.gov/docs/default-source/clean-air-plans/socioeconomic-analysis/scaqmdfinalejreport_113016.pdf. 
11 See http://www.aqmd.gov/docs/default-source/clean-air-plans/socioeconomic-analysis/final/sociofinal_030817.pdf.  
12 Additional details on how indicators are combined can be found in Appendix 6A and in the CES documentation at 
https://oehha.ca.gov/media/downloads/calenviroscreen/report/calenviroscreen40reportf2021.pdf.  

http://www.aqmd.gov/docs/default-source/clean-air-plans/air-quality-management-plans/2022-air-quality-management-plan/revised-draft-2022-aqmp/revised-draft-2022-aqmp-chapter-8.pdf
http://www.aqmd.gov/docs/default-source/clean-air-plans/air-quality-management-plans/2022-air-quality-management-plan/revised-draft-2022-aqmp/revised-draft-2022-aqmp-chapter-8.pdf
http://www.aqmd.gov/docs/default-source/clean-air-plans/socioeconomic-analysis/scaqmdfinalejreport_113016.pdf?sfvrsn=6
http://www.aqmd.gov/docs/default-source/clean-air-plans/socioeconomic-analysis/final/sociofinal_030817.pdf
https://oehha.ca.gov/media/downloads/calenviroscreen/report/calenviroscreen40reportf2021.pdf
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TABLE 6-1: ALTERNATIVE DEFINITIONS FOR EJ COMMUNITY DESIGNATION 

Alternative 
Definition 

Population Characteristics Indicators Pollution Burden Indicators 

Socioeconomic Sensitive Exposure 
Environmental 

Effects 

1 
(Poverty and air 

quality) 
Poverty - PM2.5, ozone - 

2 
(Socioeconomic 
and air quality) 

Education, housing 
burden, linguistic 
isolation, poverty, 

unemployment 

Asthma, 
cardiovascular 
disease (CVD), 

low birth weight 

PM2.5, ozone, diesel 
PM, traffic impacts 

- 

2a 
(Definition 2 

plus 
race/ethnicity) 

Education, housing 
burden, linguistic 
isolation, poverty, 
unemployment, 
race/ethnicity 

Asthma, CVD, 
low birth weight 

PM2.5, ozone, diesel 
PM, traffic impacts 

- 

3 
SB 535 

Definition 
(Socioeconomic, 

health, 
environmental, 
and air quality) 

Education, housing 
burden, linguistic 
isolation, poverty, 

unemployment 

Asthma, CVD, 
low birth weight 

Ozone, PM2.5, diesel 
PM, traffic impacts, 

drinking water 
contaminants, children’s 
lead risk from housing, 

pesticide use, toxic 
releases from facilities 

Cleanup sites, 
groundwater 

threats, hazardous 
waste, impaired 

waters, solid waste 
sites 

3a 
(Definition 3 

plus 
race/ethnicity) 

Education, housing 
burden, linguistic 
isolation, poverty, 
unemployment, 
race/ethnicity 

Asthma, CVD, 
low birth weight 

Ozone, PM2.5, diesel 
PM, traffic impacts, 

drinking water 
contaminants, children’s 
lead risk from housing, 

pesticide use, toxic 
releases from facilities 

Cleanup sites, 
groundwater 

threats, hazardous 
waste, impaired 

waters, solid waste 
sites 

Notes:  
1. For Alternative Definitions 3 and 3a, consistent with the SB 535 DAC definition, additional census tracts have been added including 

those that lack overall scores in CES but receive the highest 5% of CES pollution burden scores, those that were identified in the 
2017 DAC designation, regardless of their CES scores, and lands under the control of federally recognized Tribes. 

2. Race/ethnicity is not included as an indicator in CalEnviroScreen 4.0. It is expressed as the percent of population within a census 
tract with minority status using the U.S. Census Bureau’s American Community Survey five-year estimates for 2019. Based on the 
federal National Environmental Policy Act (NEPA) Guideline, “minority” is defined as “[i]ndividual(s) who are members of the 
following population groups: American Indian or Alaskan Native; Asian or Pacific Islander; Black, not of Hispanic origin; or Hispanic.” 
We recognize the term “minority” can be problematic but include it in our analyses and in this document in reference to the Census 
Bureau’s designation.  

3. Consistent with CalEnviroScreen 4.0 methods, the “environmental effects” indicators are given half weight when calculating the 
overall score. 
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The definitions in Table 6-1 vary with respect to which indicators of disadvantage they include. We group 
these indicators using component designations in CES: the Pollution Burden component is made of Exposure 
and Environmental Effects indicators, and the Population Characteristics component is made of 
Socioeconomic and Sensitive population indicators. Indicator data are provided at the census tract level, 
allowing us to designate EJ communities at the census tract scale within the Basin.13 

Definition 1 (poverty and air quality) is the simplest definition and consists of poverty status and the air quality 
indicators of PM2.5 and ozone concentrations.  

Definition 2 (socioeconomic and air quality) includes other socioeconomic indicators available in CES, such as 
educational attainment, housing burdened low-income households, linguistic isolation, and unemployment. 
It also includes more air quality indicators as part of exposure category, namely diesel PM and traffic impacts. 
Further, Definition 2 adds indicators related to sensitive populations, including asthma emergency 
department (ED) visits, cardiovascular disease, and low birth weight infants. Definition 2a includes the same 
indicators that are used in Definition 2 and additionally includes race/ethnicity into the socioeconomic 
indicators, measured as the percent of minority population living in a census tract (see Note 2 of Table 6-1).  

Definition 3 (socioeconomic, health, environmental, and air quality) uses the latest SB 535 DAC designation to 
identify EJ communities within the South Coast Air Basin. Definition 3 expands Definition 2 to include the full 
suite of indicators from CES, plus tracts that have been designated as DACs within the Basin per SB 535. 
Compared to Definition 2, additional indicators from CES include an expanded set of exposure indicators plus 
the subcategory of environmental effects, which includes toxic cleanup sites, groundwater threats, hazardous 
waste facilities, impaired water bodies, and solid waste sites. CES assigns half weight to the environmental 
effects category in the CES calculation to reflect the difference between actual pollutant levels evaluated in 
exposure category relative to potential risks associated with proximity to potential environmental threats. 
Definition 3a encompasses all the indicators included in Definition 3 plus percent minority as a socioeconomic 
indicator.  

Definitions 2a and 3a include the percent minority variable in their definition. Race, ethnicity, and percent 
minority are not included in CES4.0.  However, percent minority is included in this analysis as an additional 
socioeconomic indicator based on state-of-the-science literature and input from the 2016 EJ Working Group. 
South Coast AQMD includes definitions that include percent minority (2a and 3a) and that do not include 
percent minority (2 and 3) to allow for circumstances where there may be legal prohibitions to including or 
not including indicators of race and ethnicity in the analysis.  

For Definitions 1 and 2, each census tract within the Basin was ranked from the most to the least impacted 
areas, based on a tract’s overall screening score, where each tract’s score is calculated using the CES4.0 
equation and underlying data (see Appendix 6-A for an example). South Coast AQMD then selected the top 
25 percent and top 50 percent of tracts statewide according to each of these scores and designated those 
located within the South Coast Air Basin as EJ communities for this analysis, consistent with the Final 2016 
AQMP Socioeconomic Report. This creates two variants within Definitions 1 and 2: one that selects the top 25 
percent of CES scores, and the other that selects the top 50 percent of CES scores. Definition 3 includes the 
top 25 percent of scores from CES statewide plus census tracts that meet the criteria described for SB 535, 
and therefore only designates communities located within the South Coast Air Basin as “EJ” or “non-EJ” (rather 
than providing 25 and 50 percent cutoff values). Table 6-2 shows the EJ population distribution across the four 

 
13 Additional details about indicators, their units, and how missing data are handled are provided in the 
CalEnviroScreen4.0 report. See 
https://oehha.ca.gov/media/downloads/calenviroscreen/report/calenviroscreen40reportf2021.pdf.   

https://oehha.ca.gov/media/downloads/calenviroscreen/report/calenviroscreen40reportf2021.pdf
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counties within the Basin for Definitions 1, 2, and 3 (SB 535 definition). Compared to the SB 535 definition, 
Definitions 1 and 2 have a smaller share of EJ communities within Los Angeles County and larger share of EJ 
communities within Orange and Riverside Counties.  

TABLE 6-2: EJ POPULATION DISTRIBUTION BY DEFINITION AND DESIGNATION THRESHOLD 

County 

Definition 1  
(poverty and air quality) 

Definition 2  
(socioeconomic and air 

quality) 

Definition 3  
(SB 535 Definition: 

socioeconomic, health, 
environmental, and air 

quality) 

Top 50% Top 25% Top 50% Top 25% 
Top 25% and additional SB 

535 DAC 

Los Angeles 57.8% 59.0% 61.0% 66.6% 67.6% 

Orange  13.6% 8.2% 12.3% 7.2% 7.6% 

Riverside  14.8% 16.8% 14.2% 11.4% 11.4% 

San Bernardino 13.7% 15.9% 12.4% 14.8% 13.5% 

Total 100% 100% 100% 100% 100% 

Note: Definition-specific values may not sum to 100 percent due to rounding.   

Figures 6-1 and 6-2 present maps that show EJ communities according to Definitions 1 and 2, respectively, 
where each map compares the alternative definition shown in blue to that of Definition 3, the SB 535 
definition employed by South Coast AQMD, shown in yellow. Consistent with the distribution of communities 
in Table 6-2, communities that have been designated as EJ communities based on the SB 535 designation 
largely overlap with those designated as EJ communities by Definitions 1 and 2. According to Definition 1 
(Figure 6-1), which prioritizes poverty and regional air pollutants, census tracts in the northwestern part of 
the Basin in Los Angeles County are in the top 50% of EJ areas. The map for Definition 1 also includes rural 
census tracts in the northeastern portion of the Basin in San Bernardino County. Additional tracts in the 
northern part of Los Angeles County are also included. In comparison, Definition 2’s EJ communities (Figure 
6-2) are more concentrated in the central part of the Basin with fewer areas to the north included. The 
differences are largely due to the addition of burden indicators associated with impact occurring closer to the 
emissions source (e.g., diesel PM emissions, traffic impacts). Both Definitions 1 and 2 include several census 
tracts in Orange County along the Santa Ana Freeway portion of Interstate 5, as well as census tracts in 
Riverside County adjacent to Interstate 15. Compared with Definitions 1 and 2, Definition 3 (SB 535) includes 
large rural census tracts with smaller population in the southeastern corner of the Basin. Residents in these 
census tracts are impacted by water- and hazardous waste-related environmental burdens in addition to air 
pollution. 
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FIGURE 6-1: EJ COMMUNITIES USING DEFINITION 1 (POVERTY AND AIR QUALITY) VERSUS 

SB 535 DESIGNATION 

Definition 1:  

Poverty, PM2.5, and ozone. 

FIGURE 6-2: EJ COMMUNITIES USING DEFINITION 2 (SOCIOECONOMIC AND AIR 

QUALITY) VERSUS SB 535 DESIGNATION 

Definition 2:  

Poverty, PM2.5, ozone, diesel PM, traffic impacts, 

education, housing burden, linguistic isolation, 

unemployment, asthma, cardiovascular disease, 

low birth weight 
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Table 6-3 illustrates the impact of adding percent minority to Definitions 2 and 3 on the EJ population 
distribution across the four counties. Table 6-3 allows the comparison of population distributions between 
EJ definitions without and with percent minority (i.e., between Definitions 2 and 2a and between 
Definitions 3 and 3a). The addition of the percent minority indicator does not in the aggregate significantly 
change the distribution of EJ communities across counties within the Basin.  

TABLE 6-3: IMPACT OF INCLUDING THE PERCENT MINORITY ON EJ POPULATION DISTRIBUTION 

County 

Top 50% Top 25% 
Top 25% and additional SB 535 

DAC 

Def. 2 
Def. 2a 
(incl. % 

minority) 
Def. 2 

Def. 2a 
(incl. % 

minority) 
Def. 3 

Def. 3a 
(incl. % 

minority) 

Los Angeles 61.0% 61.2% 66.6% 66.9% 67.6% 67.7% 

Orange  12.3% 12.4% 7.2% 7.3% 7.6% 7.8% 

Riverside  14.2% 14.1% 11.4% 10.9% 11.4% 11.2% 

San Bernardino 12.4% 12.4% 14.8% 15.0% 13.5% 13.3% 

Total 100% 100% 100% 100% 100% 100% 

Note: County-specific values may not sum to 100 percent due to rounding.   

Similarly, marginal changes in EJ designations are observed in Figures 6-3 and 6-4, where percent minority 
was added to the existing list of demographic indicators under Definitions 2 (in 2a) and 3 (in 3a). Under 
Definition 2, with the addition of the percent minority indicator in 2a, tracts in the Long Beach area are 
included as EJ communities; tracts near Santa Clarita to the north are removed. Under Definition 3, with 
the addition of the percent minority indicator in 3a, few tracts change, as Definition 3 already incorporates 
six socioeconomic indicators, and percent minority is just one more indicator within that component. 
These changes in census tracts between Definitions 2 and 2a and 3 and 3a suggest a correlation between 
percent minority in a census tract and many of the socioeconomic and environmental indicators that are 
already included under Definitions 2 and 3. 
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FIGURE 6-3: IMPACT OF ADDING PERCENT MINORITY INTO DEFINITION 2 

FIGURE 6-4: IMPACT OF ADDING PERCENT MINORITY INTO DEFINITION 3 
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Quantified Public Health Effects and Monetized Benefits 

in EJ and non-EJ communities 
We next assess how implementation of the Revised Draft Final 2022 AQMP will affect health in communities 
designated as EJ or non-EJ according to the definitions described in the previous section, and whether the 
impacts of the Revised Draft Final 2022 AQMP are likely to reduce existing inequalities in air pollution-related 
health risks. We replicated the distributional analysis in the Final 2016 AQMP Socioeconomic Report using 
updated public health data associated with the Revised Draft Final 2022 AQMP. 

To perform the distributional analysis, we first distributed the changes in health impacts across EJ and non-EJ 
communities. We present health impacts by endpoint, including premature mortality, asthma ED visits, and 
asthma incidence associated with both PM2.5 and ozone exposure. We analyzed the difference in health 
impacts between EJ and non-EJ communities in both per capita health impacts and as per capita monetized 
values.14   

Table 6-4 compares the projected decreases in the number of premature deaths per million residents 30 years 
or older in 2037 in EJ and non-EJ communities due to implementation of the Revised Draft Final 2022 AQMP 
associated with changes in both PM.5 and ozone exposure. Table 6-4 shows on average greater mortality 
benefits in EJ communities compared with non-EJ communities for all EJ definitions. These findings 
consistently indicate better adult mortality related outcomes in EJ communities resulting from the Revised 
Draft Final 2022 AQMP.  

TABLE 6-4: ANNUAL AVOIDED PREMATURE DEATHS AMONG ADULTS (30 YEARS OR OLDER)* 

ANTICIPATED THROUGH IMPLEMENTING THE REVISED DRAFT FINAL 2022 AQMP 

By EJ Designation and for Year 2037 

  

Number of Premature Deaths Avoided 
per Million Residents 30 Years and 

Older** 
Difference 

EJ Designation EJ Communities 
Non-EJ 

Communities 
(EJ) – (Non-EJ) 

Definition 1 
Top 50% 262  211  51  

Top 25% 274  228  45  

Definition 2 
Top 50% 262  209  53  

Top 25% 268  229  39  

Definition 3 
Top 25% and additional 

SB 535 DAC 
260  232  29  

*Due to long-term exposure to both PM2.5 and ozone. 

**Although the ‘Top 50%’ of tracts include ‘Top 25%’ tracts by definition, the values in this table represent per capita deaths 
avoided, allowing ‘Top 50%’ results to appear smaller than ‘Top 25%’ results. 

Table 6-5 compares the projected decrease in the number of asthma-related ED visits per million residents in 
2037 in EJ and non-EJ communities due to implementation of the Revised Draft Final 2022 AQMP associated 
with changes in both PM2.5 and ozone exposure. Similar to Table 6-4, Table 6-5 shows on average greater 

 
14 Differences in premature deaths avoided between EJ and non-EJ communities, as well as between different percent 
cutoff thresholds within the same definition, depend on the relative size of the communities/census tracts, and 
therefore, we present the comparison in per capita terms. 
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asthma-related ED visit benefits in EJ communities compared with non-EJ communities for all EJ definitions. 
These findings consistently indicate better asthma ED visit related outcomes in EJ communities resulting from 
the Revised Draft Final 2022 AQMP. 

TABLE 6-5: ANNUAL AVOIDED ASTHMA RELATED ED VISITS (ALL AGES)* 

ANTICIPATED THROUGH IMPLEMENTING THE REVISED DRAFT FINAL 2022 AQMP 

By EJ Designation and for Year 2037 

  
Number of Asthma-Related ED Visits 

Avoided per Million Residents** 
Difference 

EJ Designation EJ Communities 
Non-EJ 

Communities 
(EJ) – (Non-EJ) 

Definition 1 
Top 50% 42  24  18  

Top 25% 47  30  18  

Definition 2 
Top 50% 41  25  17  

Top 25% 45  30  15  

Definition 3 
Top 25% and 

additional SB 535 DAC 
43  31  12  

*Due to both long-term exposure to PM2.5 and short-term exposure to ozone. 
** Although the ‘Top 50%’ of tracts include ‘Top 25%’ tracts by definition, the values in this table represent per capita asthma ED 
visits avoided, allowing ‘Top 50%’ results to appear smaller than ‘Top 25%’ results. 

  

Table 6-6 compares the projected decrease in asthma incidence per million children 17 years old or younger 
in 2037 in EJ and non-EJ communities. Compared with the health impacts quantified in Tables 6-4 and 6-5, the 
implementation of the Revised Draft Final 2022 AQMP leads to a proportionally larger decrease in asthma 
incidence among the youngest residents. Similar to the pattern we see in Tables 6-4 and 6-5, Table 6-6 shows 
on average greater asthma incidence benefits in EJ communities compared with non-EJ communities for all EJ 
definitions with the exception of Definition 3, where EJ communities are defined based on a broader set of 
environmental indicators than in Definitions 1 or 2. Definitions 1 and 2 focus on air quality as the primary 
environmental indicator.  
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TABLE 6-6: ANNUAL AVOIDED ASTHMA INCIDENCE (AGE 0 TO 17)* 

ANTICIPATED THROUGH IMPLEMENTING THE REVISED DRAFT FINAL 2022 AQMP 

By EJ Designation and for Year 2037 

  
Number of Asthma Incidence Avoided 
per Million Residents Aged 0 to 17** 

Difference 

EJ Designation EJ Communities 
Non-EJ 

Communities 
(EJ) – (Non-EJ) 

Definition 1 
Top 50% 2,923  2,485  438  

Top 25% 3,008  2,638  370  

Definition 2 
Top 50% 2,880  2,548  332  

Top 25% 2,878  2,715  163  

Definition 3 
Top 25% and additional 

SB 535 DAC 
2,752  2,812  (60) 

*Due to both long-term exposure to PM2.5 and short-term exposure to ozone. 
** Although the ‘Top 50%’ of tracts include ‘Top 25%’ tracts by definition, the values in this table represent per capita asthma 
incidence avoided, allowing ‘Top 50%’ results to appear smaller than ‘Top 25%’ results. 

Table 6-7 shows the per capita monetized public health benefits in EJ and non-EJ communities, respectively. 
As previously discussed in Chapter 3, these monetized benefits are largely driven by projected avoided 
premature deaths. 

TABLE 6-7: MONETIZED ANNUAL PUBLIC HEALTH BENEFITS DUE TO AVOIDANCE OF PM2.5 AND OZONE-

RELATED PREMATURE MORTALITY, ASHTMA ED VISITS, AND ASTHMA INCIDENCE 

By EJ Designation and for Year 2037 

 

Per Capita Monetized Benefits  
(in 2021 Dollars) 

Difference in Per 
Capita Benefits 

EJ Designation EJ Communities 
Non-EJ 

Communities 
EJ - Non-EJ 

Definition 1 
Top 50% $3,514 $2,831 $683  
Top 25% $3,661 $3,059 $603  

Definition 2 
Top 50% $3,503 $2,803 $700  
Top 25% $3,589 $3,075 $515  

Definition 3 
Top 25% and additional 

SB 535 DAC 
$3,481 $3,112 $369  

The per capita monetized health benefits are on average higher within EJ communities compared to non-EJ 
communities for each EJ definition. Per capita benefits to EJ communities are very similar across all definitions 
and percent-thresholds, ranging approximately between $3,500 and $3,700 on average per resident, whereas 
the range for non-EJ communities varies from approximately $2,800 to $3,100 on average per resident. The 
greatest difference between EJ and non-EJ communities in per capita benefits is for the top 50 percent of 
communities identified by Definition 2 ($700); the smallest difference is in accordance with Definition 3, which 
incorporates EJ communities as defined by the most expansive list of indicators based on the SB 535 
designation. Because Definition 3 is inclusive of environmental burden outside of air pollution, these 
communities may not experience as great of benefits compared with EJ communities defined based on air 
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quality issues alone (as in Definitions 1 and 2). These findings indicate consistently greater monetized health 
benefits in EJ communities associated with the Revised Draft Final 2022 AQMP. Additional details describing 
the distributional analysis and additional results are included in Appendix 6-B. 

Evaluating Distributional Impact of the Revised Draft 

Final 2022 AQMP via Health Risk Inequality Indices 
According to the U.S. EPA’s Guidelines for Preparing Economics Analyses (2016), examining the distribution of 
changes in health benefits alone may not completely reflect the distributional impact since “an unequal 
distribution of environmental improvements may actually help alleviate existing disparities (Maguire and 
Sheriff 2011)” (p. 10-7). This is demonstrated in the analysis above as greater per capita benefits are projected 
to accrue to EJ than non-EJ communities. The Guidelines recommend also the consideration of changes in 
distributions of health and environmental outcomes, such as health risk, between baseline and policy 
scenarios. Figure 6-5 is an illustration of this type of analysis. 

FIGURE 6-6: ENVIRONMENTAL JUSTICE ANALYSIS ILLUSTRATION OF BASELINE DISTRIBUTION VERSUS 

POST-POLICY DISTRIBUTION FOR MORTALITY RISK IN EJ AND NON-EJ CENSUS TRACTS 

 

Consistent with the Final 2016 AQMP Socioeconomic Report, we analyze the distributional impact of the 
Revised Draft Final 2022 AQMP by comparing the distributions of exposure-related mortality and morbidity 
risk between baseline and policy scenarios. The purpose of analyzing more than one health endpoint is two-
fold: first, health risk for different health endpoints cannot easily be combined into one meaningful risk metric; 
second, different health endpoints may have varying impacts on different population groups, such as age 
cohorts. Therefore, we analyze the distribution of PM2.5 and ozone exposure related mortality risk, as 
premature death is the most severe effect of air pollution among all health endpoints. However, it is more 
likely that a larger effect of mortality risk changes will be experienced by the older age cohort. To complement 
the distributional analysis of mortality risk, the exposure related morbidity risk distribution is also analyzed 
for asthma-related ED visits across the entire population, and asthma incidence among children, whose lungs 
are not yet fully developed and are therefore more susceptible than adults to respiratory health impacts. 

The distributional analysis consists of three main steps:15 

 
15 A similar methodology was used in Fann et al. (2011). See Appendix 6-B for further discussion. 



Chapter 6: Environmental Justice 

6-13 

1. Estimate health risk associated with the baseline and the Revised Draft Final 2022 AQMP policy 
scenario using BenMAP-CE and accounting for exposure to all emission sources of the pollutant (either 
PM2.5 or ozone), whether anthropogenic or biogenic.16 

2. Calculate inequality index values, which summarize the distribution of exposure related health risk 
among all census tracts within the Basin, for the baseline and the policy scenario separately.17    

3. Disaggregate the inequality index values calculated in Step 2 into the inequality between the EJ and 
the non-EJ group of communities and the inequality within EJ and non-EJ groups of communities.18 

 
We analyze health risk inequalities using both the Atkinson and Kolm-Pollak inequality indices. The Atkinson 
Inequality Index is based on relative inequality (hereinafter referred to as “relative inequality index”) whereas 
the Kolm-Pollak Inequality Index is based on absolute inequality (hereinafter referred to as “absolute 
inequality index”). Figure 6-6 demonstrates the general concept about how these two inequality indices differ 
from each other. The left panel shows no changes in absolute inequality (shown as difference) whereas the 
relative inequality (shown as ratio) declines over time. If we focus on relative inequality between groups on 
the right panel, however, the groups have different baseline values but improve proportionally so we will say 
the relative inequality does not change; however, the absolute inequality between those groups have reduced 
over time. Relative inequality allows us to determine if health impacts are disproportionately distributed, 
while absolute inequality allows us to determine if health impacts are different at all. For this reason, we 
consider both indices in the distributional analysis.  

 

 

 

 

 

 

 

 

 

 

 
16 BenMAP-CE was also used to quantify health benefits in Chapter 3. See Appendix 3-B for a discussion of BenMAP-CE 
operational steps. 
17 Studies have shown that using inequality index to summarize the distribution of a “bad” (e.g., health risk), as opposed 
to a “good” (e.g., income) can lead to violations of some mathematical axioms that an inequality index must satisfy. (See 
Industrial Economics et al. (2016) for a discussion of the axioms.) For this reason, South Coast AQMD staff analyzed the 
distributions of the complement of health risk (one minus the health risk), which is directly interpretable as a “good,” 
i.e., the percent of population not expected to experience premature deaths, asthma-related ED visits, or asthma 
incidence (see Appendix 6-B for further discussion). 
18 Not all inequality indices can be disaggregated (or “decomposed” in the economics literature) into “between-group” 
and “within-group” values. An example is the oft-used Gini Index to measure income inequality, which—unlike the 
inequality indices use in this analysis—cannot be disaggregated.    
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FIGURE 6-6: COMPARISON OF ABSOLUTE (DIFFERENCE) AND RELATIVE (RATIO) INEQUALITY 

 

An inequality index value is, in essence, a single number that indicates the statistical dispersion of a 
distribution. The index value and changes in index value cannot be compared across different inequality 
indices, and the directional change is much more meaningful than the precise value of an inequality index. .19 
Therefore, we present only the percent change in index values between baseline (no Revised Draft Final 2022 
AQMP) and control (with Revised Draft Final 2022 AQMP) scenarios for 2037.  

Table 6-8 reports the impact of the Revised Draft Final 2022 AQMP on the overall distribution of health risk 
within the Basin in 2037 when measured according to the SB 535 DAC Definition. Inequality associated with 
mortality and asthma health risks decreases in 2037 under the Revised Draft Final 2022 AQMP, as measured 
by both inequality indices, for combined PM2.5 and ozone-related risks.  

Tables 6-9 and 6-10 separate the overall inequality of health risk, for relative inequality and absolute inequality 
Indices respectively, into two components: inequality between EJ and non-EJ groups of communities and a 
weighted average inequality within each group. The separation was conducted for all three alternative EJ 
definitions and two population thresholds for EJ designation.  

We observe decreased inequality for most health risks using either relative (Table 6-9) or absolute (Table 6-
10) inequality index. A decrease in inequality is consistent with our expectations based on the Revied Draft 
Final 2022 AQMP control measures. However, despite reduced health risks for both EJ and non-EJ 
communities as demonstrated in Tables 6-4 through 6-6, both the relative inequality index and absolute 
inequality index indicators suggest increased inequality between EJ and non-EJ communities in relation to 
children’s asthma incidence under Definition 3 (SB 535). Upon further examination, the increase in between-
group inequality for children’s asthma incidence is driven by changes in health risk related to ozone exposure, 
and less so to PM 2.5 exposure (see Appendix 6-B) as ozone and PM2.5 health impacts do not necessarily 
occur in the same areas (see Chapter 3).  

The projected increase in inequality for children’s asthma incidence between EJ and non-EJ communities (only 

 
19 See Industrial Economics et al. (2016) for more technical discussion (https://www.aqmd.gov/docs/default-
source/Agendas/STMPR-Advisory-Group/april-2016/ejwg2_iec-report_2b.pdf). 

https://www.aqmd.gov/docs/default-source/Agendas/STMPR-Advisory-Group/april-2016/ejwg2_iec-report_2b.pdf
https://www.aqmd.gov/docs/default-source/Agendas/STMPR-Advisory-Group/april-2016/ejwg2_iec-report_2b.pdf
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when EJ is defined using SB 535 designation) may reflect several underlying factors. First, the chemical 
mechanism of ozone formation in the Basin leads to greater reductions in ozone concentrations in the 
downwind suburban areas to the north of central Los Angeles and more rural areas further inland. Second, as 
discussed above, Definition 3 (SB 535) designates more inland communities as EJ and fewer communities to 
the north of Los Angeles fall under this EJ definition. Therefore, while the ozone-exposure related health risk 
is projected to decline nearly everywhere in the Basin, their relative decline between EJ and non-EJ 
communities can be sensitive to the EJ definition used. Additional distributional analysis results can be found 
in Appendix 6-B.  

TABLE 6-8: OVERALL DISTRIBUTIONAL IMPACT OF THE REVISED DRAFT FINAL 2022 AQMP IN 2037 

UNDER SB 535-BASED EJ DEFINITION (DEFINITION 3) 

  
  

PM2.5 and Ozone Exposure Related 
Mortality Risk 

PM2.5 and Ozone Exposure Related Asthma 
ED Visits for Asthma 

PM2.5 and Ozone Exposure Related 
Asthma Incidence 

(Among Residents 30 Years or Older) (Among Residents of All Ages) (Among Residents 0 to 17 Years Old) 

Relative 
Inequality Index 

Absolute 
Inequality Index  

Relative Inequality 
Index 

Absolute Inequality 
Index  

Relative 
Inequality Index 

Absolute 
Inequality Index  

% Change -23% -23% -16% -16% -14% -14% 

Change ↓ ↓ ↓ ↓ ↓ ↓ 

Note: We applied an inequality aversion parameter of 0.5 for each index. Inequality aversion parameters take on non-negative 
values only, and a higher value indicates that a society is more “inequality averse”. However, the same parameter value does not 
imply the same degree of inequality aversion between relative inequality and absolute inequality Indicesindices. 
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TABLE 6-9: DISAGGREGATED DISTRIBUTIONAL IMPACT OF THE REVISED DRAFT FINAL 2022 AQMP IN 2037 

USING RELATIVE INEQUALITY INDEX (INEQUALITY AVERSION = 0.5) 

  

PM2.5 and Ozone Exposure 
Related Mortality Risk 

PM2.5 and Ozone Exposure 
Related Asthma ED Visits for 

Asthma 

PM2.5 and Ozone Exposure 
Related Asthma Incidence 

(Among Residents 30 Years or 
Older) 

(Among Residents of All Ages) 
(Among Residents 0 to 17 

Years Old) 

Top 50% Top 25% Top 50% Top 25% Top 50% Top 25% 
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Def. 1 

% Change -44% -23% -51% -23% -21% -15% -21% -15% -26% -12% -25% -12% 

Change ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ 

Def. 2  

% Change -39% -23% -42% -23% -19% -15% -17% -16% -26% -13% -12% -15% 

Change ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ 

Def. 3 

% Change     -31% -23%     -13% -18%     4% -18% 

Change     ↓ ↓     ↓ ↓     ↑ ↓ 
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The Revised Draft Final 2022 AQMP includes control strategies for emission reductions from both 
stationary sources and local mobile sources, as well as broader mobile source control measures proposed 
by CARB that will contribute to further emission reductions and help the region attain upcoming federal 
air quality standards.  

 
This appendix consists of two parts. Part I presents the incremental costs of the South Coast AQMD control 
measures with quantified emission reductions to be committed into the SIP. It also includes a discussion 
of currently known or available cost information for the South Coast AQMD’s stationary source control 
measures with TBD emission reductions. Part II presents the incremental costs of the state’s SIP control 
strategies. These costs are based on CARB data and assumptions,1 and they are estimated for those 
control strategies with quantified emission reductions in the Basin.  

 

Part I – Incremental Costs of the South Coast AQMD 

Control Measures 
 

(a) Incremental Costs of Control Measures with Quantified Emission 

Reductions 
 
Direct costs associated with the 2022 AQMP control measures generally include capital expenditures on 
control or replacement equipment or on research and development to reformulate chemical products. 
They also include annual operating and maintenance costs such as fuel, utilities, filter replacement, etc.  

 
The present worth value (PWV) of incremental costs by measure was calculated based on a four-percent 
discount rate which discounts all future stream of costs to year 2021. Conversely, the amortized annual 
average cost was obtained by amortizing the PWV of the incremental costs over the average equipment 
life using the same discount rate. The discount rate used for discounting and amortization corresponds to 
a real interest rate of four percent.2 As a sensitivity test, a real interest rate of one percent will also be 
used, which is closer to the prevailing real interest rate.3 
 
Notice that the analysis horizon which is used in the macroeconomic impact evaluation in Chapter 4 of 
this report is from 2022 to 2037, or from the year of the anticipated 2022 AQMP adoption to the year 
when the 2015 8-hour ozone standard of 70 ppb will need to be achieved. However, many categories of 
equipment included in the cost analysis will continue to be in operation after year 2037, either because 
of their long equipment life or because they are expected to come online at a later date. The PWV 

 
1 See CARB’s Mobile Source Strategy, Appendix A: Economic Impact Analysis (2016a) and Draft the 2022 SIP 
Strategy, Appendix A: Economic Analysis. 
2 In 1987, South Coast AQMD staff began to calculate cost-effectiveness of control measures and rules using the 
Discounted Cash Flow method with a discount rate of 4 percent. Although not formally documented, the discount 
rate is based on the 1987 real interest rate on 10-year Treasury Notes and Bonds, which was 3.8 percent. The 
maturity of 10 years was chosen because a typical control equipment life is 10 years; however, a longer equipment 
life would not have corresponded to a much higher rate—the 1987 real interest rate on 30-year Treasury Notes and 
Bonds was 4.4 percent. Since 1987, the 4 percent discount rate has been used by South Coast AQMD staff for all 
cost-effectiveness calculations, including BACT analysis, for the purpose of consistency. 
3 See https://www.whitehouse.gov/omb/circulars_a094/a94_appx-c/. 

https://www.whitehouse.gov/omb/circulars_a094/a94_appx-c/
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reported in Table 2-1 of Chapter 2 includes all recurring costs over the entire equipment life; thus, it may 
include costs occurring after 2037. In that same table, the amortized annual average cost over the period 
2022-2037 is also reported. This cost, in contrast, includes recurring costs up to 2037, and the amortized 
capital and other upfront costs beyond 2037 are not included. The amortized costs are comparable to the 
costs reported in the Economic Analysis for the Proposed 2022 State Strategy for the State 
Implementation Plan. 

 
Cost assumptions and cost breakdown by measure are presented below (see Chapter 4 and Appendices 
IV-A and IV-B of the Revised Draft Final2022 AQMP for the detailed description of each measure). The 
implementation period for the cost analysis may differ somewhat from the “Implementation Period” 
listed in the Revised Draft Final 2022 AQMP Tables 4-20 and 4-21. The implementation period for the cost 
analysis herein generally refers to the year(s) when the control or replacement equipment will be 
purchased, installed, and begin operation. The purchase and installation cost of all equipment is assumed 
to be evenly distributed over the implementation period unless otherwise noted. 

 

Stationary Source Measures (NOx and/or VOC Emission Reductions) 
 
1. R-CMB-01 (Residential Water Heating) 
2. R-CMB-02 (Residential Space Heating) 
3. C-CMB-01 (Commercial Water Heating) 
4. C-CMB-02 (Commercial Space Heating) 

The CARB’s Draft 2022 State SIP Strategy has proposed control measures for residential and commercial 
building space and water heating appliances, which would align with the South Coast AQMD Revised Draft 
Final 2022 AQMP Control Measures R-CMB-01 (Residential Water Heating), R-CMB-02 (Residential Space 
Heating), C-CMB-01 (Commercial Water Heating), and C-CMB-02 (Commercial Space Heating). CARB 
would design any such standard in collaboration with energy and building code regulators and with air 
districts to ensure consistency with all state and local efforts and would work carefully with communities 
to consider any housing cost or affordability impacts, recognizing that reducing emissions and energy 
demand from these appliances can generate cost-savings and health benefits with properly designed 
standards. For the cost estimate of control measures R-CMB-01 (Residential Water Heating), R-CMB-02 
(Residential Space Heating), C-CMB-01 (Commercial Water Heating), and C-CMB-02 (Commercial Space 
Heating), this Socioeconomic Report relies on the CARB analysis. All cost assumptions for CARB measures 
can be found in the Proposed 2022 State Implementation Plan, Appendix A: Economic Analysis. 

 
5. R-CMB-03 (Residential Cooking Devices) 

R-CMB-03 would achieve NOx reductions from residential cooking devices by replacing conventional gas-

fired cooking appliances with zero emissions and low NOx emissions devices such as electric cooking 

devices, induction cooktops, and low NOx burner technologies. The NOx reductions in this measure would 

be achieved through a combination of regulatory and incentive approaches. South Coast AQMD estimates 

170,000 total cooking devices are installed or replaced each year in new and existing residential buildings 

within the South Coast Air Basin. The control measure proposes zero emissions devices for 50% of the 

applicable sources and low NOx burner technologies for the remaining 50% by 2037. Staff expects the first 

year of implementation to occur in 2029 and to continue through 2037 with 170,000 replacements and 
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new installations per year. Implementation of this control measure can reduce NOx emissions from 

residential cooking appliances by 65% or 0.79 tons per day by 2037.4 

 

The initial phase of R-CMB-03 is a technology assessment including testing of various cooking devices to 

establish emissions rates. Once emissions rates are defined, the next phase would be future rule 

development. Emissions limits would affect manufacturers, distributors, and installers. Future rule 

development would consider incentive funding to encourage use of zero and low NOx emissions 

technologies for future replacements and new installations of cooking equipment.  

 

For the 50% of applicable sources implementing zero emissions cooking appliances, costs are based on 

the purchase of equipment for new installations and natural turnover of existing equipment. Induction 

cooktops have an incremental equipment cost of $840 compared to the gas-fired counterpart. Replacing 

gas-fired cooking appliances with electric cooking devices results in a cost savings of $270. Infrastructure 

costs vary depending on the type of equipment installed or replace, the age of the building, energy 

consumption, if an electric panel upgrade is required, and whether solar panels are installed to offset 

electrical costs. A 240V electrical outlet installation is assumed for existing buildings with equipment 

replacements and is estimated to cost about $150 each.5 Currently, new construction and alterations of 

existing buildings are subject to the 2019 Title 24 energy code, which mandates these buildings to be 

electric-ready and to install solar panels. The use of solar panels can partially or fully offset the difference 

in electric utility costs compared gas utility rates. When compared with natural gas counterparts, the 

additional incremental utility costs range annually from $0 to $43 for electric cooking devices and from 

$0 to $35 for induction cooktops.  

 

The remaining 50% of cooking appliances will be replaced with low NOx emissions technologies. Although 

low NOx burner technologies have been proven in demonstration, the technology is not yet widely 

available by manufacturers of residential equipment. No costs are available at the time of this analysis, 

but updated cost information will be pursued during rule development process and discussed at working 

group meetings. 

 

 

 

 

 

 

 

 

 

 

 

 

 
4 In 2018, residential cooking devices emitted 1.28 tpd of NOx and are projected to emit 1.21 tpd in 2037. 
5 Installations in existing residences may require electrical panel upgrades that range up to $2,000 per residence, 
but for the purposes of this analysis was not accounted for due to uncertainty in the number of residences 
requiring the upgrade. 
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TABLE 2A-1: COST ASSUMPTIONS FOR R-CMB-03 

 Equipment 
Name 

Affected 
Industries 

(NAICS) 

Commercial 
Electricity Cost 

per kWh 

Per Unit 
Cost 

Per Unit 
Incentive 
Amount 

Number of 
units 

Years of 
Equipment Life 

Zero 
Emissions 
Cooking 
Devices 

Residential 
Consumers 

(53) 
$0.16 

-$270 
(savings) 

-- 42,500 12 

Zero 
Emission 
Cooktops 
(induction 

stove) 

Residential 
Consumers 

(53) 
$0.16 $840 -- 42,500 12 

Induction 
Cooktop 

240V Outlet 

Residential 
Consumers 

(53) 
-- $150 -- 34,000 -- 

 
 Note: The total quantified costs do not include not-yet-known costs for low NOx options. 

 

The incremental cost is presented below in millions of 2021 dollars: 

 

TABLE 2A-2: INCREMENTAL COSTS FOR R-CMB-03 

Control Measure 

Beginning Year of 
Measure 

Implementation for 
Cost Analysis 

Present Value of 
Incremental Cost Over 

Equipment Life, 
Discounted to 2022  

(Millions of 2021 
dollars)6 

Annual Average 
of Amortized 

Cost,  
2023-2037  

(Millions of 2021 
dollars) 

R-CMB-03: Residential 
Cooking 

2029 $371.6 $19.4 

 

6. R-CMB-04 (Other Residential Combustion Sources) 

Control measure R-CMB-04, as residential-others, seeks NOx emission reductions from residential 
combustion sources using natural gas and liquefied petroleum gas (LPG) that are not water heating (See 
R-CMB-01), space heating (See R-CMB-02) and cooking equipment (See R-CMB-03). R-CMB-04 sources are 
miscellaneous, but primarily comprised of swimming pool heaters, laundry dryers, and barbecue grills. 
Further study is needed to identify other equipment that would be subject to this control measure. Such 
a study should be included in future rulemaking efforts. 
 

 
6 Including incremental capital and operating & maintenance (O&M) costs estimated over the entire lifetime of 
equipment, which may occur well beyond 2037. 
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Control measurer R-CMB-04 seeks NOx emission reductions from residential other combustion sources 
by: (1) requiring zero emission technologies through a regulatory approach for some emission sources in 
both new and existing residences; and (2) allowing near-zero and other lower NOx technologies as an 
alternative for the rest of emission sources. Mitigation fee may be required for certain lower NOx 
technology applications which will be evaluated during the future rulemaking process. The mitigation fee 
collected would be utilized as incentives to accelerate the adoption of zero emission units.  
 
Although the currently available electric laundry dryers (electric resistance heating models) are 
considered zero NOx emission units, heat pump laundry dryers with a much higher energy efficiency 
would be the preferred zero-emission technology for incentives. The emerging zero emission technology 
for heating pools is the swimming pool heat pump. Heat pump pool heaters work efficiently if the outside 
temperature remains above the 45ºF–50ºF range. The warm climate of South Coast AQMD favors the 
application of pool heat pumps. With regards to gas grills, the electric-grill market is expected to continue 
to grow at an average rate of 7 percent a year. A regulatory approach would accelerate the turnover of 
some gas grills to zero emission grills. 
 
With regards to lower NOx technologies, a low NOx limit may be feasible with current technology or 
further technology development. Natural gas pool heaters are subject to a 55 ppm NOx limit by Rule 
1146.2. Staff reviewed source test results for Rule 1146.2 certifications conducted since 2017 and 
identified some models showing emissions at 10 to 20 ppm. As burner adjustment for cooking equipment 
(as proposed by control measure R-CMB-3) would lower the NOx emissions by 70 percent, this technology 
could potentially be applied to gas grills as well. Further evaluation during future rulemaking will be 
conducted. 
 
In addition to a regulatory approach, incentives for the purchase and installation of zero emission 
technology or electric panel upgrade would be considered under this control measure not only for 
additional emission reductions, but also to encourage further development of future zero emission space 
heating technology for existing residential buildings. Collected mitigation fee and future allocated funding 
would be utilized for the incentives. More local agencies are now proposing incentives for retrofitting gas 
appliances, which may be funding sources for this control measure. For example, the City of Santa Monica 
is offering a $300-400 rebate for replacing a gas dryer with an electric heat pump clothes dryer, incentives 
to electric panel upgrade, and rebates to other zero emission appliances.  
 
The target of this regulatory approach is to implement zero emission technologies for fifty percent of the 
applicable sources and implement lower NOx emission technologies in conjunction with a mitigation fee 
at the time of replacement for the remaining fifty percent by 2037. The near-zero and other lower NOx 
technologies could be an alternative to a zero emission requirement. The collected fee could be utilized 
in an incentive program to offset the emission reduction difference between near-zero and other lower 
NOx technologies and zero emission technologies.  
 
To implement zero emission technologies for fifty percent of the applicable sources by 2037, ten percent 
would come from new buildings and forty percent from existing buildings starting in year 2029. Staff 
recognizes that a unit replacement for existing buildings may occur at the end of the unit lifetime, which 
creates a natural unit turnover. With an estimated average useful lifetime around 13 years, there would 
be more than forty percent natural turnover over an eight-year period by 2037 for existing buildings. 
Additional NOx emission reductions could be achieved with state and local incentive programs that have 
been launched or proposed. The South Coast AQMD will propose incentives to promote zero emission 
equipment and will also seek partnerships for implementing the incentives. 
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For lower NOx technologies in conjunction with a mitigation fee, the emission reductions are estimated 
based on its implementation for the remaining fifty percent of the sources by 2037, with a consideration 
of natural turnover by a 13-year average useful lifetime, and seventy percent reduction for each 
replacement. 
 
With the Title 24 code update for the readiness of new building electrification, the implementation for 
new buildings could occur earlier (e.g., 2024) than that for existing buildings. However, for a conservative 
emission reduction estimation, the implementation start year for new buildings would also occur in 2029 
as for older buildings.  
 
The overall cost-effectiveness for this control measure will be refined during rulemaking. As this control 
measure covers miscellaneous sources mainly including laundry dryers, pool heaters, and grills, the cost 
of each individual source is discussed in this measure. A comprehensive analysis will be conducted during 
the rulemaking process to ascertain the emission reductions of each type of sources and therefore the 
final cost-effectiveness for this control strategy.  
 
With regards to the cost of heat pump laundry dryer, the Home Depot website lists one heat pump laundry 
dryer (24 inch 3.88 cubic feet 240-volt white stackable electric ventless front load heat pump dryer) with 
a price of $1,094.67. On the same website, electric laundry dryers of equivalent size (3.5 cubic feet) are 
priced between $300 to $700, and a gas laundry dryer of similar size (5.9 cubic feet which is the smallest 
size for gas unit listed there) is around $800.  
 
An incentive of $300 or more may offset the higher upfront cost of a heat pump laundry dryer, and thus 
promote its adoption. As mentioned earlier, some local agencies such as the City of Santa Monica is 
currently offering $300-400 rebate for each replacement with a heat pump laundry dryer. 
 
Heat pump pool heaters cost more than gas pool heaters, but they typically have much lower annual 
operating costs because of their higher efficiencies. With proper maintenance, heat pump pool heaters 
typically last longer than gas pool heaters. Therefore, consumers will eventually save more money. The 
U.S. Department of Energy estimates the savings of $32 to $300 for every $1,000 in annual pool heating 
costs using a heat pump pool heater compared to using a gas pool heater. 
 
On the other hand, gas pool heaters certified to meet the 55 ppm NOx limit have been tested at 10 to 20 
ppm. This preliminary data indicates the feasibility of a 70 percent emission reduction. Because the 
reductions would be based on existing technology, the additional cost for lower NOx gas pool heaters 
technologies should be minimal. 
 
With regards to grills, although gas grills are more popular, electric grills are increasing their market share 
by 7 percent each year. For the cost, there are websites (for example: barbecuegrillreview.com) stating 
the purchase cost of electric grills are cheaper, while there are some other websites (For example: 
diffen.com) stating gas grills are cheaper. Nevertheless, electric grills are a market acceptable technology 
that is a feasible zero emission solution. For lower emission grills, further evaluation would be required 
for its cost effectiveness. 

 
Due to insufficient data, the costs for this measure are estimated by applying the weighted average cost-
effectiveness of R-CMB-03 and CARB’s ZE Zero Emission Standard for Space & Water Heater measure for 
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residential cooking to the 3.09 TPD emission reductions projected for this measure. The assumption is 
that the replacement equipment would typically have a 13-year equipment life. 
 
Assumptions for cost estimation are listed in the table below:  

TABLE 2A-3: COST ASSUMPTIONS FOR R-CMB-04 

Source Categories 

Installation at new 
buildings – zero 

emission 

▪ Implement zero emission for all new buildings. 
▪ Start implementation in 2029 (could occur earlier). 
▪ Cover ten percent of the universe by 2037. 
▪ No additional cost for all electric heat pump installation, operation, and 

maintenance over its lifetime. 

Installation at 
existing buildings – 

zero emission 

▪ Implement zero emission for certain amount of existing buildings. 
▪ Start implementation in 2029. 
▪ Cover forty percent of the universe by 2037. 
▪ Approximately $2,000 additional cost for electrical panel upgrade as 

compared to new buildings may be required for older buildings, 
however it could have been considered by R-CMB-01 or R-CMB-02 as a 
one-time panel upgrade would benefit all other control measures for 
residential appliances. 

Installation at 
existing buildings – 
Other Technologies 
with Mitigation Fee 

▪ Implement lower NOx technologies in conjunction with a mitigation fee. 
▪ Start implementation in 2029. 
▪ Cover the remaining fifty percent of the universe by 2037. 

Incentives ▪ Incentivize heat pump installation and panel upgrade to lower the 
upfront cost in implementing zero emission at existing buildings. 

▪ Funded by mitigation fee collected from implementing lower NOx 
technologies. 

▪ Mitigation fee rate would be evaluated at future rulemaking process, 
based on the upfront cost difference between zero emission and other 
technologies. 
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Estimated Incremental Costs: 
 

TABLE 2A-4: INCREMENTAL COSTS FOR R-CMB-04 

Control Measure 

Beginning Year of 
Measure 

Implementation for 
Cost Analysis 

Present Value of 
Incremental Cost Over 

Equipment Life, 
Discounted to 2022  

(Millions of 2021 
dollars)7 

Annual Average 
of Amortized 

Cost,  
2023-2037  

(Millions of 2021 
dollars) 

R-CMB-04: Residential Other 
Combustion 

2029 $2,588.9 $125.4 

 
7. C-CMB-03 (Commercial Cooking Devices) 

C-CMB-03 seeks to achieve NOx reductions from commercial cooking devices including fryers, ovens, 

stoves, griddles, broilers, and other appliances through a combination of regulatory and incentive 

approaches. Replacing existing gas burners with zero emissions and low NOx emissions appliances such 

as electric cooking devices, induction cooktops, or low NOx gas burners can reduce NOx emissions. In 

2018, commercial cooking devices contributed 1.31 tons per day of NOx and are projected to emit 0.98 

tons per day in 2037. Implementation of this control measure is expected to reduce NOx emissions by 65 

percent by 2037, or 0.64 tons per day of NOx.  

 

In contrast to the many studies that evaluate cost associated with the transition from gas to electric 

cooking devices in residential buildings, such information is more limited in the commercial cooking 

sector. Fisher‐Nickel, Inc. (now Frontier Energy) conducted a study for the California Energy Commission 

(CEC) from 2008-2009 to characterize various commercial primary cooking equipment in California. The 

study identified nine major commercial cooking appliance categories and estimated that fryers, ovens, 

and ranges account for the largest shares of the commercial cooking inventory in the State.8 The gas 

cooking equipment inventory within the South Coast Air Basin was estimated using 47 percent of the 

State’s inventory.   

 

The target of this control measure is to implement zero emissions technologies for 50 percent of the 

applicable sources and implement low NOx burner technologies for the remaining 50 percent by 2037. 

Staff expects the first year of implementation to occur in 2031. The initial phase of C-CMB-03 is a 

technology assessment including testing of various cooking devices to establish emissions rates of various 

cooking appliances. Once emissions rates for applicable appliances are defined, the next phase would be 

future rule development. Emissions limits would affect manufacturers, distributors, and installers. Future 

rule development would consider incentive funding to encourage use of zero and low NOx emissions 

technologies for future replacement and new installations of cooking equipment.  

 

 
7 Including incremental capital and operating & maintenance (O&M) costs estimated over the entire lifetime of 
equipment, which may occur well beyond 2037. 
8 California Energy Commission, “Characterizing the Energy Efficiency Potential of Gas-Fired Commercial 
Foodservice Equipment” [CEC-500-2014-095] (2014). 
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For the 50% of applicable sources implementing zero emissions cooking appliances, costs are based on 

the purchase of equipment for new installations and natural turnover of existing equipment. Costs for 

purchasing cooking appliances were obtained from distributors of restaurant supplies and equipment,910 

and were individually averaged for the fryers, ovens, and ranges categories. For the remaining cooking 

equipment categories, a weighted average was calculated. Equipment costs vary significantly based on 

equipment characteristics such as appliance type, burner output, and the number of burners, etc. 

Induction cooktops have an incremental equipment cost of $3,000 compared to the gas-fired counterpart. 

For ovens and fryers, switching from gas to electric appliances may add average one-time incremental 

equipment costs of $2,500 and $1,000, respectively. Other electric appliances may have incremental 

equipment cost savings due to their simple design and lower ongoing maintenance costs. Many 

advantages of electric appliances are not quantifiable, such as their easiness to use and clean, increased 

throughput, and safer work environment with no flames and less heat. Some older commercial buildings 

may require an electric panel upgrade with an estimated cost of approximately $4,000-$5,000 and/or a 

240V outlet upgrade that could add a one-time incremental cost of $150 or more. For new buildings, 

electrical infrastructure is assumed to be sufficient.  

 

The remaining 50% of cooking appliances will migrate to low NOx emissions technologies. Although low 

NOx burner technologies have been proven in demonstration, the technology is not yet widely available 

by manufacturers of commercial equipment. No costs are available at the time of this analysis, but 

updated cost information will be pursued during rule development process and discussed at working 

group meetings. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
9 https://www.webstaurantstore.com. 
10 https://www.restaurantsupply.com/commercial-cooking-equipment. 

https://www.webstaurantstore.com/
https://www.restaurantsupply.com/commercial-cooking-equipment


Draft Final Socioeconomic Report 

2-A - 10 

Incremental Costs: 

TABLE 2A-5: COST ASSUMPTIONS FOR C-CMB-03 

Equipment 
Name 

Affected Industries 
(NAICS) 

Per Unit 
Cost 

Per Unit 
Incentive 
Amount 

Number 
of units 
(total) 

Years of 
Equipment 

Life 

Number of 
units 

(annual 
turnover) 

Zero Emission 
Cooking Devices 

(induction 
stoves) 

Food Services and 
Drinking Places 

(722)  
$3,000 -- 22,500  15 1,500 

Zero Emission 
Cooktops (fryers) 

Food Services and 
Drinking Places 

(722)  
$1,000 -- 35,500  15 2,367 

Zero Emission 
Cooktops (ovens) 

Food Services and 
Drinking Places 

(722)  
$2,500 -- 31,000 15 2,067 

Zero Emission 
Cooktops (other 

commercial 
cooking 

equipment) 

Food Services and 
Drinking Places 

(722)  
$-3,000 -- 42,500 15 2,833 

240V Outlet 
Upgrade 

Food Services and 
Drinking Places 

(722) 
$150 -- 105,200 -- 7,013 

Electric Panel 
Upgrade 

Food Services and 
Drinking Places 

(722) 
$1,000 -- 105,200 -- 7,013 

  
Note: The total quantified costs do not include not-yet-known costs for low NOx options. 

 

The incremental cost is presented below in millions of 2021 dollars: 

 

TABLE 2A-6: INCREMENTAL COSTS FOR C-CMB-03 

Control Measure 

Beginning Year of 
Measure 

Implementation for 
Cost Analysis 

Present Value of 
Incremental Cost Over 

Equipment Life, 
Discounted to 2022  

(Millions of 2021 
dollars)11 

Annual Average 
of Amortized 

Cost,  
2023-2037  

(Millions of 2021 
dollars) 

C-CMB-03: Commercial 
Cooking 

2031 $1,950.1 $71.8 

 

 
11 Including incremental capital and operating & maintenance (O&M) costs estimated over the entire lifetime of 
equipment, which may occur well beyond 2037. 
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8. C-CMB-04 (Small Internal Combustion Engines – Non-Permitted) 

C-CMB-04 is a control measure that seeks to use financial incentives and educational and outreach 

programs to reduce emissions from non-permitted internal combustion engines (ICEs) through 

replacement with zero or lower-emission technologies, where feasible. Electric and plug-in replacements 

for this type of equipment are generally widely available, though they may be more expensive. Improved 

technologies and the resulting future price reductions are anticipated to ease the transition from ICEs to 

zero-emission alternatives. These non-permitted ICEs are rated less than 50 brake horsepower and are 

not subject to South Coast AQMD regulations. Prior to developing an emissions reduction program, staff 

would work with CARB, other regulatory agencies, equipment manufacturers, and other stakeholders to 

refine the emissions inventory for non-permitted ICEs and costs for zero or lower-emission replacement 

technologies. 

 

As this type of equipment is not permitted in South Coast AQMD, data for this source category is limited. 

For the purposes of this analysis, CARB’s Small Off-Road Engines (SORE) database was used to estimate 

the equipment inventory. Five categories of small ICE-driven equipment from the SORE database were 

used to represent the entire population of non-permitted ICEs: welders, air compressors, pumps, 

generator sets, and pressure washers. To estimate the number of equipment operating in South Coast 

AQMD, the state-wide SORE equipment database was apportioned based on the population of South 

Coast AQMD. Based on the SORE equipment database for South Coast AQMD, it is estimated that 

approximately 60% of the pieces of equipment in the above categories would be able to be replaced 

with zero-emission technologies, due to the availability of these types of equipment. Equipment 

replacement would begin in 2033. 

 

TABLE 2A-7: COST ASSUMPTIONS FOR C-CMB-04 

Source Category 

Replacement 
of Small ICE-

Driven 
Equipment  

▪ The range of costs for electric/plug-in equipment are assumed to be: 

o $4,000 to $6,200 for a welder 

o $2,000 for a small air compressor 

o $600 to $2,100 for a pump 

o $7,000 to $24,000 for a battery energy storage system 

o $2,800 to $9,200 for a pressure washer 

▪ Equipment life is estimated to be 15 years. 
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Estimated Incremental Costs: 
 

TABLE 2A-8: INCREMENTAL COSTS FOR C-CMB-04 

Control Measure 

Beginning Year of 
Measure 

Implementation for 
Cost Analysis 

Present Value of 
Incremental Cost Over 

Equipment Life, 
Discounted to 2022  

(Millions of 2021 
dollars)12 

Annual Average of 
Amortized Cost,  

2023-2037  
(Millions of 2021 

dollars) 

C-CMB-04: Small Internal 
Combustion Engines (Non-
Permitted) 

2033 $3,720.3  $122.5 

 

9. C-CMB-05 (Small Miscellaneous Commercial Combustion Equipment – Non-Permitted) 

Control measure C-CMB-05 seeks emission reductions of NOx by replacement with zero and Low 

NOx emission technologies on miscellaneous unpermitted combustion equipment. This equipment is less 

than 2 million Btu/hr thus not requiring a South Coast AQMD permit in most instances. Such equipment 

includes ovens, furnaces, dryers, and other fuel combustion equipment too small to require a permit. The 

manufacturing and deployment of zero and near-zero emission technologies will help reduce criteria 

pollutant emissions in the region, accelerate removal of higher-emitting equipment that can otherwise 

last for many decades, and advance economic development and job opportunities in the region. 

 

This control measure will achieve reductions through point-of-sale regulations, incentives, and 

reassessment of permit and source specific exemption thresholds. Point-of-sale regulations can be 

established to require manufacturers of miscellaneous combustion equipment to modify the design to 

reduce NOx. When equipment was naturally replaced, emissions from the source category would be 

reduced over time. Incentives could be provided to accelerate the transition to reduced NOx equipment 

or to equipment that are powered electrically. 

 

Assuming a natural gas price of $8.4 per million Btu and electricity price of $21 per million Btu, additional 

operational costs are estimated to be approximately $12.2 per million Btu for electrification1. Assuming a 

1.0 million Btu/hr device is operated eight hours per day, emissions reductions would be 1.6 pounds per 

device at an additional daily cost of $98 dollars. For 8,500 devices, total additional annual operational 

costs would be $304.0 million and emission reductions would be 1,551 tons of NOx. Cost effectiveness 

would be $110,000 per ton of NOx reduced. 

 

 

 

 

 
12 Including incremental capital and operating & maintenance (O&M) costs estimated over the entire lifetime of 
equipment, which may occur beyond 2037. 
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Assumptions for cost estimates of electrification are listed in the table below: 

 

TABLE 2A-9: COST ASSUMPTIONS FOR C-CMB-05 

Source Categories 

Replacement of 

Ovens, Dryers 

Furnaces, Kilns, 

and other small 

fuel combustion 

equipment   

▪ Approximately 8,500 unpermitted ovens, dryers, furnaces, kilns, and 
other small fuel combustion equipment could be replaced with low NOx 
or zero-emission equipment. 

▪ Equipment life is expected to be 25 years. 
▪ No additional capital cost. 
▪ Additional operational cost of $12.2 per million Btu (assuming a natural 

gas price of $8.4 per million Btu and electricity price of $21 per million 
Btu). 

▪ Assuming a 1.0 million Btu/hr device is operated eight hours per day, 

emissions reductions would be 1.6 pounds per device at an additional 

daily cost of $98 dollars. 

▪ For 8,500 devices, total additional annual operational costs would be 

$304.0 million. 

▪ Cost effectiveness would be $110,000 per ton of NOx reduced. 

 
Estimated Incremental Costs: 
 

TABLE 2A-10: INCREMENTAL COSTS FOR C-CMB-05 

Control Measure 

Beginning Year of 
Measure 

Implementation for 
Cost Analysis 

Present Value of 
Incremental Cost Over 

Equipment Life, 
Discounted to 2022  

(Millions of 2021 
dollars)13 

Annual Average of 
Amortized Cost,  

2023-2037  
(Millions of 2021 

dollars) 

C-CMB-05: Miscellaneous 
Small Commercial 
Combustion Equipment 
(Non-Permitted) 

2033 $3,489.1  $110.2 

 
10. L-CMB-01 (NOx RECLAIM (formerly CMB-05)) 

Control Measure L-CMB-01 proposes to reduce NOx emissions by transitioning NOx RECLAIM facilities to 

a command-and-control regulatory structure requiring Best Available Retrofit Control Technology (BARCT) 

level controls. This control measure targets NOx emissions from source categories of metal melting and 

heating furnaces, food ovens, and nitric acid tanks. Emission reductions and costs are based on the 

following BARCT-based rules: 

 

 
13 Including incremental capital and operating & maintenance (O&M) costs estimated over the entire lifetime of 
equipment, which may occur well beyond 2037. 
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I. Rule 1147.2 – NOx Reductions from Metal Melting and Heating Furnaces (adopted April 1, 
2022) 

II. Proposed Amended Rule 1153.1 – Emissions of Oxides of Nitrogen from Commercial Food 
Ovens (PAR 1153.1) 

III. Proposed Rule 1159.1 – Control of NOx Emissions from Nitric Acid Tanks (PR 1159.1) 
 

Metal melting and heating furnaces operated at existing RECLAIM facilities are expected to require 

selective catalytic reduction (SCR) equipment or Low-NOx burners to achieve the proposed NOx emission 

limits in recently adopted Rule 1147.2. The estimated cost-effectiveness for this control measure is 

$10,000 per ton of NOx reduced. 

 

In addition to the cost associated with equipment, capital costs included a one-time permitting fee of 

$4,600 per unit, based on the 2019-2020 Fee Schedule identified in Rule 301 Table 1B which ranges in size 

from Schedule B for Metal Heat Treating Furnaces to Schedule D for Metal Melting Reverberatory 

Furnaces. Periodic source testing costs were included and based on a source test frequency of three or 

five years, determined by the rated heat input and annual BTU usage of the unit, at a cost of $3,000 per 

source test per furnace over 35 years of assumed burner useful life, or over 25 years of assumed SCR 

useful life. A one-time cost of $190,000 for a NOx Continuous Emissions Monitoring System (CEMS) was 

included for cost-effectiveness analyses of SCR installation for those units without a NOx CEMS installed. 

A one-time cost of $60,000 for a NOx feed-forward analyzer was included for cost-effectiveness analyses 

of SCR installation for units with batch processes as opposed to steady-state processes. 

 

Low NOx Burner Retrofit Costs for Units < 40 MMBtu/hr 

The burner equipment and installation costs were averaged across all units listed in the burner retrofit 

quote and used to establish a burner retrofit cost curve, shown in Equation 1:  

 

  Retrofit Cost ($) = $4,121 * (Rated Heat Input: MMBtu/hr) + $96,921                          (Equation 1) 

  

Where retrofits are required sooner than the burners’ useful life of 35 years, stranded asset costs are also 

included in overall compliance costs. These stranded asset costs are based on a ratio of the remaining 

useful life of the burners to the maximum useful life of 35 years multiplied by the burner retrofit formula 

in Equation 1. 

 

For all units, regardless of whether burner costs are taken into account or excluded due to units’ burner 

ages exceeding 35 years old, the administrative costs of periodic source testing and one-time permitting 

are included. No additional costs for ongoing maintenance are assumed relative to a unit’s current 

burners. 

 

SCR Installation Costs for Units ≥ 40 MMBtu/hr 

Staff utilized the U.S. EPA’s SCR Cost Manual to estimate costs for SCR installation for units in this category. 

Costs include SCR equipment, electricity, reagent, catalyst, maintenance, and administration. The costs of 

a NOx CEMS analyzer and a NOx feed-forward analyzer were also added to those costs in the SCR Cost 

Manual, where applicable depending on whether the unit is already equipped with a NOx CEMS or 

whether the unit uses a steady-state or batch process. 
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Cost assumptions: 

 

TABLE 2A-11: COST ASSUMPTIONS FOR L-CMB-01 

Equipment Name 
Capital and 

Installation Costs 
(Millions) 

Total 
O&M 
Costs 

(Millions) 

Years of 
Equipment 

Life 

Metal Melting Furnaces  $10.91 NA 35 

Metal Heat Treating Furnaces 
(≤1200°F) 

$1.53 NA 35 

Metal Heat Treating Furnaces 
(>1200°F) 

$2.64 NA 35 

Metal Heating and Forging Furnaces 
(≤1200°F) 

$0.94 NA 35 

Metal Heating and Forging Furnaces 
(>1200°F) 

$4.35 NA 35 

PR 1147.2 Units with Radiant-Tube 
Burners 

$0.72 NA 35 

PR 1147.2 Units ≥40 MMBtu/hr $10.58 $3.37 25 

Commercial Food Ovens TBD TBD TBD 

Nitric Acid Tanks TBD TBD TBD 

 

Estimated Incremental Costs: 
 

TABLE 2A-12: INCREMENTAL COSTS FOR L-CMB-01 

Control Measure 

Beginning Year of 
Measure 

Implementation for 
Cost Analysis 

Present Value of 
Incremental Cost Over 

Equipment Life, 
Discounted to 2022  

(Millions of 2021 
dollars)14 

Annual Average 
of Amortized 

Cost,  
2023-2037  

(Millions of 2021 
dollars) 

L-CMB-01: NOx RECLAIM 2033 $25.7  $0.7 

 

11. L-CMB-02 (Boilers and Process Heaters – Permitted) 

Control measure L-CMB-02 seeks emission reductions of NOx by replacement or retrofits with zero and 

low NOx emission technologies on boilers and process heaters with a rated heat input greater than or 

equal to 2 million BTU/hour which are currently regulated under Rules 1146 and 1146.1. L-CMB-02 is 

designed to maximize emission reductions utilizing zero emission technologies where and when 

technically feasible and cost-effective, and low NOx emission technologies in all other applications. This 

control measure will achieve the committed NOx emission reductions through a combination of 

regulations and incentives.  Currently, zero emission technologies are limited to specific operations and 

 
14 Including incremental capital and operating & maintenance (O&M) costs estimated over the entire lifetime of 
equipment, which may occur well beyond 2037. 
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are not feasible or cost-effective for all combustion sources. The strategy for this control measure is to 

conduct future technology assessments in hopes that technological advances will help to overcome 

current limitations. 

 

Zero Emission Technologies 

For zero emissions technologies, a technology assessment will be needed to better understand what 

stationary sources will be able to implement zero emission technologies. Currently, zero emission 

technologies are limited to specific operations and are not feasible or cost-effective for all combustion 

sources. Large scale implementation of zero emission technologies is also impacted by the higher 

electricity operating costs for large units.  

 

Low NOx Emission Technologies 

Burner technologies such as Low-NOx burner systems (LNB) or ultra-low NOx burner systems (ULNB) are 

combustion control technologies utilized to lower NOx emissions. A variety of factors impact the NOx 

emissions with LNB or ULNB, such as burner orientation and arrangement, firebox size, heater type (force 

or natural draft), and fuel type. Dependent on the burner configuration and operation, additional 

combustion controls are used to reduce NOx emissions, such as fuel and air premix, staged fuel, staged 

air, and flue gas recirculation. Several commercially available burner control technologies can be utilized 

on existing and new boilers and process heaters that can meet a NOx limit below 5 ppmv without the 

need to add post-combustion control equipment. These emerging burner control technologies will 

become more widely available at lower costs and be considered when setting new regulatory standards. 

Ultra-low NOx burner replacement costs are taken from cost estimates from Proposed Amended Rule 

1146. Equipment cost is determined using the equation: $5,800x + $9,600 where x = heat input in million 

Btu/hr. Installation cost is determined using the equation: $1,700x + $25,800 where x = heat input in 

million Btu/hr. Equipment life is expected to be 25 years. No changes are expected for operational costs. 

 

Selective Catalytic Reduction (SCR) is a well-established and commonly utilized post-combustion control 

technology that is commercially available to control NOx emissions from boilers and process heaters. NOx 

emissions are reduced with SCR by converting NOx in the flue gas into nitrogen and water with ammonia 

over a catalyst. Depending on the operating conditions, SCR can be utilized as a single stage control 

technology or combined with additional NOx controls, such as ULNB, for further reductions. SCR operating 

costs are based on the Final Staff Report for the 2019 amendments to Rule 1134.  Staff used the U.S. EPA’s 

Air Pollution Control Cost Estimation Spreadsheet for Selective Catalytic Reduction to estimate SCR costs. 

Equipment life is expected to be 25 years. 

 

  



Appendix 2-A: Compilation of Incremental Costs of Control Measures 

2-A - 17 

Assumptions for cost estimates of LNB installation are listed in the table below: 

 

TABLE 2A-13: COST ASSUMPTIONS FOR L-CMB-02 

Source Categories 

Zero Emission 
Technologies   

▪ Future technology assessment. 

Low NOx Emission 
Technologies 

▪ Low-NOx and ultra-low NOx burner systems utilizing cost assumptions 
from Proposed Amended Rule 1146. 

▪ Equipment cost is determined using the equation: $5,800x + $9,600 
where x = heat input in million Btu/hr. Installation cost is determined 
using the equation: $1,700x + $25,800 where x = heat input in million 
Btu/hr. Equipment life is expected to be 25 years. No changes are 
expected for operational costs. 

▪ Selective Catalytic Reduction utilizing U.S. EPA’s Air Pollution Control 
Cost Estimation Spreadsheet for Selective Catalytic Reduction. 

▪ SCR operating costs are based on the Final Staff Report for the 2019 
amendments to Rule 1134.  Staff used the U.S. EPA’s Air Pollution 
Control Cost Estimation Spreadsheet for Selective Catalytic Reduction 
to estimate SCR costs. Equipment life is expected to be 25 years. 

  

The overall average cost-effectiveness for this control measure is $865,000 per ton of NOx reduced. 

 

Estimated Incremental Costs: 
 

TABLE 2A-14: INCREMENTAL COSTS FOR L-CMB-02 

Control Measure 

Beginning Year of 
Measure 

Implementation for 
Cost Analysis 

Present Value of 
Incremental Cost Over 

Equipment Life, 
Discounted to 2022  

(Millions of 2021 
dollars)15 

Annual Average of 
Amortized Cost,  

2023-2037  
(Millions of 2021 

dollars) 

L-CMB-02: Large Boilers 
and Process Heaters 

2033 $2,578.9  $73.4 

 

12. L-CMB-03 (Non-Emergency Internal Combustion Equipment – Permitted) 

Control measure L-CMB-03 targets NOx emission reductions from permitted, non-emergency internal 

combustion engines rated over 50 bhp. Engines subject to this control measure are regulated under Rule 

1110.2 – Emissions from Gaseous- and Liquid-Fueled Engines. Rule 1110.2 limits NOx emissions to 11 ppm, 

corrected to 15% O2, dry for most engines with few exceptions. 

 

Control measure L-CMB-03 recognizes NOx emission reductions from the transition of higher NOx 

 
15 Including incremental capital and operating & maintenance (O&M) costs estimated over the entire lifetime of 
equipment, which may occur well beyond 2037. 
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emitting engines in the RECLAIM program that are not subject to the emission limits established in Rule 

1110.2. Additional reductions can be harvested from low NOx and zero emission technologies that are 

expected to be widely available in the future. Low NOx emission technologies include linear generator 

technology and installation of exhaust controls such as Selective Catalytic Reductions (SCRs) for lean-burn 

engines or enhanced 3-way catalysts for rich-burn engines. In addition, where appropriate, conversion to 

battery cells and the electrification of engines are other options for owners and operators of these 

engines. 

 

As permitted, non-emergency engines transition from the RECLAIM program to a command-and-control 

regulatory structure, the NOx emission reductions are estimated to be 0.29 tpd and the cost-effectiveness 

was calculated to be $321,500 per ton of NOx reduced. Currently, the NOx emissions limit is set at 11 

ppm, corrected to 15% O2, dry for most engines with few exceptions. As technology is developed to lower 

emission levels and the technology becomes commercially viable, the NOx limit may be reduced. 

 

Staff has identified the following distribution of engines and facilities per industrial disposition: 

TABLE 2A-15: DISTRIBUTION OF ENGINES AND FACILITIES PER INDUSTRIAL DISPOSITION 

NAICS Code Number of Engines Number of Facilities 

221112 175 81 

221117 2 1 

221310 162 74 

221320 10 3 

486210 33 4 

Total 382 163 

 

There are two general engine types currently in service: lean-burn and rich-burn. Based on their 

operational characteristics, it is anticipated that two different exhaust emission controls would be utilized 

per engine type. 

 

TABLE 2A-16: TECHNOLOGY AND ASSUMPTIONS PER ENGINE-TYPE 

Source Categories 

Engine Type Technology Assumptions 

Lean-Burn Engines SCR  ▪ Equipment life assumed to be 25 years. 

▪ Recurring costs include: 

▪ Catalyst replacement 

▪ Reagent costs 

Rich-Burn Engines 3-Way Catalyst ▪ Equipment life assumed to be 25 years. 

▪ Recurring costs include: 

▪ Catalyst costs 

  

It is unknown the distribution of lean-burn versus rich-burn engines. However, staff utilized the costs 

identified during the 2019 Rule 1110.2 amendment process to estimate the capital costs and recurring 

costs should engines be retrofitted to meet possible lower emission targets. 
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Capital Cost Assumptions: 

TABLE 2A-17: CAPITAL COST ASSUMPTIONS FOR L-CMB-03 

Engine Type Technology Per Unit Cost Years of Equipment Life 

Lean-Burn Engines SCR $387,482  25 

Rich-Burn Engines 3-Way Catalyst $34,830  25 

  

Recurring Cost Assumptions: 

TABLE 2A-18: RECURRING COST ASSUMPTIONS FOR L-CMB-03 

Technology Technology Per Unit Cost Frequency (Years) 

Lean-Burn Engine 

  

SCR – Catalyst $108,750 5 

SCR – Reagent $8,820 1 

Rich-Burn Engine 3-Way Catalyst $31,330 3-5 

  

The cost-effective analysis is only a demonstration for potential emission reductions through costs for 

replacement/retrofit or control equipment currently available. Upon implementation and formation of a 

working group, new zero and near-zero emitting technologies such as linear generators, battery cells and 

electrification of engines could be identified as well as other sources for potential NOx reductions. 

 

For zero emissions technologies, a technology assessment will be needed to better understand what 

stationary sources will be able to implement zero emission technologies. Currently, zero emission 

technologies are limited to specific operations and are typically not feasible or cost-effective for engines 

regulated by Rule 1110.2. Large scale implementation of zero emission technologies is also impacted by 

the higher electricity operating costs for large units. As part of this control measure, a 10% inclusion for 

zero emission technology was added. The cost for zero emission technology was based on analysis 

conducted for L-CMB-06 for hydrogen fuel cells and then scaled to a comparable engine size. 

 

Estimated Incremental Costs: 

TABLE 2A-19: INCREMENTAL COSTS FOR L-CMB-03 

Control Measure 

Beginning Year of 
Measure 

Implementation for 
Cost Analysis 

Present Value of 
Incremental Cost Over 

Equipment Life, 
Discounted to 2022  

(Millions of 2021 
dollars)16 

Annual Average of 
Amortized Cost,  

2023-2037  
(Millions of 2021 

dollars) 

L-CMB-03: Large Internal 
Combustion Prime Engines 

2033 $665.2  $14.9 

 

 
16 Including incremental capital and operating & maintenance (O&M) costs estimated over the entire lifetime of 
equipment, which may occur well beyond 2037. 
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13. L-CMB-04 (Emergency Standby Engines – Permitted) 

L-CMB-04 is a control measure designed to reduce NOx emissions from emergency standby internal 

combustion engines (ICEs) using regulatory actions. Emissions reductions are achieved primarily by 

replacement of older ICEs in the South Coast AQMD and by requiring the use of commercially available 

lower emission fuels, such as renewable diesel. Facilities replacing ICEs would be required to install zero 

emission or near-zero emission equipment, such as battery energy storage systems (BESSs) or fuel cells 

where feasible. If these technologies are unavailable, facilities would be required to install the cleanest 

ICEs available. As newer technologies become more commonplace and costs decline, it is anticipated that 

it will be more feasible for facilities to replace ICEs with alternative technologies. A formal rulemaking 

process would include a cost-effectiveness assessment based on replacement equipment costs and 

emissions reductions. Staff anticipates many facilities and stakeholders will participate in a formal 

rulemaking process and contribute to determining the most cost-effective means for phasing out the 

oldest ICEs in the South Coast AQMD.  

 

South Coast AQMD’s tool for the annual emission reporting (AER) program requires reporting emissions 

at permit unit/equipment/device levels. The reporting tool classifies the type of emission source and 

requires fuel type, throughput, pollutant, and emission factors. Staff used the AER program data along 

with the South Coast AQMD CLASS permitting system to identify older and higher emitting ICEs that could 

be affected by this control measure. There are approximately 5,500 older diesel ICEs that were permitted 

before 2003 and are expected to be higher emitting. 

 

L-CMB-04’s cost analysis was conducted based on replacing older ICEs with BESSs or fuel cells. A cost-

effectiveness assessment would be conducted to determine the types of facilities where alternative 

technologies would be more suitable and to evaluate updated costs as these technologies become more 

prevalent. The costs for BESSs are estimated based on the battery capacity that would be set aside for 

emergency use (i.e. not the capacity of the entire system if batteries are also used for energy management 

like peak shaving). Depending upon a facility’s individual backup power needs, BESS costs may vary greatly 

from the overall cost estimates provided. 

 

TABLE 2A-20: COST ASSUMPTIONS FOR L-CMB-04 

Source Category 

Replacement 

of Tier 1 and 

older Diesel 

ICEs  

▪ The range of equipment costs are assumed to be: 

▪ $630/kWh to $680/kWh for the emergency use portion of a BESS 

▪ $4,300/kW to $4,500/kW for hydrogen fuel cells  

▪ $2,000/kW to $2,200/kW for natural gas fuel cells  

▪ Equipment life is expected to be 25 years. 
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Estimated Incremental Costs: 
 

TABLE 2A-21: INCREMENTAL COSTS FOR L-CMB-04 

Control Measure 

Beginning Year of 
Measure 

Implementation for 
Cost Analysis 

Present Value of 
Incremental Cost Over 

Equipment Life, 
Discounted to 2022  

(Millions of 2021 
dollars)17 

Annual Average 
of Amortized 

Cost,  
2023-2037  

(Millions of 2021 
dollars) 

L-CMB-04: Large Internal 
Combustion Emergency 
Standby Engines 

2033 $7,469.7 $153.3 

 
14. L-CMB-05 (NOx Emission Reductions from Large Turbines) 

Control Measure L-CMB-05 proposes to reduce NOx from turbines in the South Coast AQMD subject to 

Rule 1134 – Emissions of Oxides of Nitrogen from Stationary Gas Turbines (Rule 1134). Fuel cells and 

electrification are technologies that can be used to shift away from combustion sources generating NOx 

emissions wherever feasible. As older higher emitting turbines reach the end of their equipment life, it is 

expected that some facilities will opt to replace turbines with fuel cells or electrify facility operations.  

 

The estimated cost-effectiveness for this control measure is $724,000 per ton of NOx reduced. The 

estimated cost of this control measure is the difference between the cost of turbine replacement with 

selective catalytic reduction (SCR) and replacement of turbines with fuel cells. Staff assumed 

approximately 65 MW of power to be needed when assuming costs for turbine replacement and fuel cells; 

65 MW is approximately 10% of the total wattage for Rule 1134 units. Staff assumes 10% of emission 

reductions from L-CMB-05 will be from zero emission technologies. Staff assumes a 25-year equipment 

life for fuel cells and for turbines with SCR.  

 

Turbine Replacement and SCR 

The cost assumptions for turbine replacement are based on the Final Socioeconomic Assessment for the 

2018 amendments to Rule 1135. Staff used the September 2017 Catalog of CHP Technologies, U.S. EPA 

Combined Heat and Power Partnership to establish turbine replacement costs. For one 20 MW natural 

gas turbine, staff assumed a capital cost of $19.8 million in equipment cost and $10.2 million in 

construction and development fees. For one 44 MW natural gas turbine, staff assumed a capital cost of 

$35.8 million in equipment cost and an additional $17.4 million in construction and development fees.  

 

SCR operating costs are based on the Final Staff Report for the 2019 amendments to Rule 1134.  Staff used 

the U.S. EPA’s Air Pollution Control Cost Estimation Spreadsheet for Selective Catalytic Reduction to 

estimate SCR costs. A turbine rated 43.8 MW had an estimated SCR operating cost of $0.43 million and a 

turbine rated 21.8 MW had an estimated SCR operating cost of $0.30 million. 

 

 
17 Including incremental capital and operating & maintenance (O&M) costs estimated over the entire lifetime of 
equipment, which may occur well beyond 2037. 
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Fuel Cells  

The cost assumptions for fuel cells are based on a vendor quote for 440 kW fuel cells. Staff assumed that 

approximately 149 440 kW fuel cells are needed to produce 65 MW in power. Staff assumed a capital cost 

of $1.6 million per unit, an installation cost of $300,000 per unit, and a service contract of $50,000 per 

year for 2 facilities. Staff assumed a fuel switching cost from natural gas to hydrogen of approximately 

$131,000 annually per fuel cell. 

 

Cost assumptions: 

TABLE 2A-22: COST ASSUMPTIONS FOR L-CMB-05 

Equipment Name 
Capital and 
Installation 

Costs (Millions) 

Total O&M 
Costs 

(Millions) 

Years of 
Equipment 

Life 

Fuel Cells $283.27 $19.62 25 

Turbine Replacement and 
SCR 

$83.20 $0.73 25 

 
Estimated Incremental Costs: 

TABLE 2A-23: INCREMENTAL COSTS FOR L-CMB-05 

Control Measure 

Beginning Year of 
Measure 

Implementation for 
Cost Analysis 

Present Value of 
Incremental Cost Over 

Equipment Life, 
Discounted to 2022  

(Millions of 2021 
dollars)18 

Annual Average 
of Amortized 

Cost,  
2023-2037  

(Millions of 2021 
dollars) 

L-CMB-05: Large Turbines 2037 $281.5  $2.1 

 
15. L-CMB-06 (NOx Emission Reductions from Electricity Generating Facilities) 

This control measure seeks NOx emission reductions from electric generating units regulated by Rule 1135 

- Emissions of Oxides of Nitrogen from Electricity Generating Facilities (Rule 1135). L-CMB-06 will focus on 

assessing near-zero and zero emission technologies for power generation as well as other NOx 

combustion emission reduction technologies. This measure proposes to implement near-zero and zero 

emission technologies through a regulatory approach at electricity generating facilities.  

 

The overall cost-effectiveness for this control measure is estimated based on the following emission 

reduction strategies: 

 

• Replacement of 100 percent of boiler sources expected to continue operating after January 1, 

2024, with lower-emitting turbines; 

• Replacement of 10 percent of gas-fired turbine sources with zero emission fuel cells; 

 
18 Including incremental capital and operating & maintenance (O&M) costs estimated over the entire lifetime of 
equipment, which may occur well beyond 2037. 
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• Retrofit of 90 percent of gas-fired turbine sources with new, more-efficient Selective Catalytic 

Reduction (SCR) systems; and 

• Replacement of 40 percent of diesel internal combustion engine sources with near-zero emission 

fuel cells. 

 

Replacement of Boilers with Lower-Emitting Turbines 

Staff estimates that one 45 MW natural gas turbine to replace a MW-equivalent natural gas boiler has 

capital costs of $35.8 million in equipment costs and $17.4 million in construction and development fees1. 

Staff also estimates that one 200 MW natural gas turbines to replace a MW-equivalent natural gas boiler 

has capital costs of $86.6 million in equipment costs and $51.9 million in construction and development 

fees1. Recurring costs include: for 45 MW turbines, $10,000 per year in increased ammonia usage and 

$39,000 every three years in increased catalyst usage; and for 200 MW turbines, $55,000 per year in 

increased ammonia usage and $215,000 every three years in increased catalyst usage.2 The incremental 

cost assumes the cost increase from the boilers installing and operating SCR. 

 

SCR Retrofit 

Staff estimates that retrofit of one 30 MW natural gas turbine with new, more efficient SCR system has 

capital costs of $439,000 in equipment costs, $1.1 million in installation costs, and $165,000 in spent 

catalyst disposal and administrative fees.2 Recurring costs for the new SCR system include $1,400 per year 

in increased ammonia usage and $55,000 every five years for increased catalyst usage.2 The incremental 

cost assumes the cost increase from recurring annual ammonia usage and catalyst replacement every 3 

years for existing SCR systems. 

 

Zero Emission Fuel Cells 

With ten percent of power provided by gas-fired turbines being approximately 1,000 MW, approximately 

2,273 440-kW fuel cells (or equivalent level of fuel cells providing this level of power) would be needed as 

replacement.  Staff estimates that one 440-kW fuel cell has capital costs of $1.6 million in equipment costs 

and $300,000 in installation costs, and recurring cost of $50,000 per year for a service contract for an 

estimated four facilities.19 Recurring hydrogen fuel costs to run the fuel cells at 48% efficiency (67 

kilograms hydrogen gas per Megawatt-hour) has an incremental cost increase of approximately $213,000, 

which assumes per kilogram hydrogen cost of $6.50 compared to per MMBtu natural gas cost of $3.2220 

and Megawatt-hours (MWh) generated of approximately 1,200,000 from 1,000 MW worth of randomly 

sampled existing gas-fired turbines.  Overall incremental cost also assumes the cost increase from turbine 

replacements with fuel cells. 

 

Low NOx Fuel Cells 

For an electricity generating facility operating diesel internal combustion engines for primary power, with 

forty percent of power provided by the engines being 3.8 MW, approximately nine 440-kW would be 

needed as replacement. Staff estimates the same capital and recurring costs for one fuel cell as previously 

stated for the zero-emission fuel cell. Recurring natural gas costs to run the fuel cells at 45% efficiency has 

an incremental cost savings of approximately $78,250, which assumes per MMBtu natural gas cost of 

 
19 Vendor estimate. 
20 https://www.eia.gov/dnav/ng/ng_cons_heat_a_EPG0_VCOH_btucf_a.htm. 

https://www.eia.gov/dnav/ng/ng_cons_heat_a_EPG0_VCOH_btucf_a.htm
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$16.93 compared to per MMBtu diesel gas cost of $18.9321 and Megawatt-hours (MWh) generated of 

approximately 12,000 from 3.8 MW worth of diesel engines. Overall incremental cost also assumes the 

cost increase from diesel engine replacements with fuel cells. 

 

Cost assumptions:  

TABLE 2A-24: COST ASSUMPTIONS FOR L-CMB-06 

Equipment Name 
Affected 

Industries (NAICS) 

Capital and 

Installation 

Costs 

(Millions) 

Total 

O&M 

Costs 

(Millions) 

Number 

of Units 

Years of 

Equipment 

Life 

Turbines for Boiler 

Replacement (45 MW) 

Electric Utilities $106.4 $1.2 2 25 

Turbines for Boiler 

Replacement (200 

MW) 

Electric Utilities $554 $12.6 4 25 

SCR Retrofit Electric Utilities $64.8 $11.33 38 25 

Zero Emission Fuel 

Cells 

Electric Utilities $4,318.7 $521 2,273  25 

Near Zero Emission 

Fuel Cells 

Electric Utilities $17.1 $1.53 9 25 

 

The incremental cost is presented below in millions of 2021 dollars: 

TABLE 2A-25: INCREMENTAL COSTS FOR L-CMB-06 

Control 
Measure 

Present 
Value of 

Remaining 
Incremental 

Cost 

Present 
Value of 

Incentives 

Beginning Year 
of Measure 

Implementation 
for Cost Analysis 

Present Value of 
Incremental Cost 

Over Equipment Life, 
Discounted to 2022  

(Millions of 2021 
dollars)22 

Annual 
Average of 
Amortized 

Cost,  
2023-2037  
(Millions of 

2021 dollars) 

L-CMB-06: 
Electric 
Generating 
Facilities 

$8,457.1 $0 2033 $8,457.1  $267.1 

 
16. L-CMB-07 (Petroleum Refineries) 

Control measure CMB-07 seeks a 20 percent NOx emission reduction from petroleum refineries, primarily 

from large boilers and process heaters, e.g., units with a maximum rated heat input of 40 MMBtu/hr or 

larger, as they account for nearly 64 percent of the NOx emissions from petroleum refineries. Refinery 

 
21 https://www.nrel.gov/docs/fy21osti/76779.pdf. 
22 Including incremental capital and operating & maintenance (O&M) costs estimated over the entire lifetime of 
equipment, which may occur well beyond 2037. 

https://www.nrel.gov/docs/fy21osti/76779.pdf
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boilers and process heaters are currently regulated under Rule 1109.1 – Emissions of Oxides of Nitrogen 

from Petroleum Refineries and Related Operations with a NOx limit of 5 ppmv corrected to 3 percent O2 

dry basis for most units. CMB-07 seeks further NOx emissions reductions from these large sources using 

next generation ULNB, advanced SCR design, and zero-emission technologies. 

 

Control measure L-CMB-07 seeks NOx emission reductions from boilers and process heaters with a rated 

heat input greater than or equal to 40 MMBtu/hr located at petroleum refineries and will focus on: 

• Next Generation Ultra-Low NOx Burners 

• Advanced Selective Catalytic Reduction (SCR) systems 

• Transition to Zero-Emission Technology 

 

NOx Control technologies used for refinery boilers and process heater applications can be separated into 

two control techniques: combustion control and post-combustion control. Each control technique will 

have different degrees of costs, with post-combustion control costing considerably more. Combustion 

control focus on reducing NOx at the point of formation by reducing the peak flame temperature utilizing 

various techniques to cool the flame. Combustion control technologies such as ultra-low NOx burners 

(ULNB) and low-NOx burners (LNB) have been in use for more than 30 years. The technology has evolved 

and improved to the point where the performance can achieve single digit NOx numbers. Single digit NOx 

numbers are typically achievable with only post combustion control modifications such as SCR; however, 

with the advancement of next- generation ULNBs, burner technology can also achieve very low NOx 

numbers. The cost-effectiveness analysis for CMB-07 focuses on next-generation ULNBs as the primary 

control technology to achieve further reductions. The other two NOx control options using advanced SCR 

systems and transition to zero-emission technology will require further assessment at time of rulemaking 

due to the associated complexities. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Assumptions for cost estimation are listed in the table below:  
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TABLE 2A-26: COST ASSUMPTIONS FOR L-CMB-07 

Source Categories 

Next-Generation 
Ultra-Low NOx 

▪ Existing process heaters greater than or equal to 40 MMBtu/hour 
retrofitting to next-generation ultra-low NOx burner technology. 

▪ Cost of next-generation ultra-low NOx burners quote received form 
vendor. 

▪ Addition of three times contingency to quote from vendor to estimate 
installation cost. 

▪ Burner retrofit cost from vendor was for removal and installation and 
connection only. Contingency needed to account for third party 
engineering, procurement, and construction (EPC) – petroleum refineries 
typically use EPC companies for large capital projects. In addition, 
refineries are required to hire unionized labor for construction projects so 
the contingency accounts for the increased cost.  

▪ Equipment life assumed to be 25 years. 
▪ No additional upkeep or maintenance costs when compared to existing 

burners. 

Second Selective 
Catalytic 

Reduction Reactor 
System  

▪ Addition of secondary SCR reactor to existing SCR systems that have 
already been implemented for Rule 1109.1. 

▪ Assessment will need to be conducted at future rulemaking to determine 
cost-effectiveness and assess feasibility. 

Transition to Zero-
Emission  

▪ Transition to zero emission utilizing electric process heaters and Rondo 
Energy heat battery system for boilers used in steam generation. 

▪ Assessment will need to be conducted at future rulemaking to determine 
cost-effectiveness and assess feasibility. 

  

Capital Cost Assumptions: 

TABLE 2A-27: CAPITAL COST ASSUMPTIONS FOR L-CMB-07 

Equipment Name 
Affected Industries 

(NAICS) 

Per Unit/Facility 

Cost 

Number of 

Facilities 

Years of 

Equipment Life 

Ultra-Low NOx 

Burners 
Petroleum Refinery 

$2,800,000 to 

$3,000,000 
7 25 

Selective Catalytic 

Reduction System 
Petroleum Refinery TBD 7 25 

Transition to Zero-

Emission 
Petroleum Refinery TBD 7 25 

  

 

 

 

Recurring Cost Assumptions 
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TABLE 2A-28: RECURRING COST ASSUMPTIONS FOR L-CMB-07 

Equipment Name 
Affected Industries 

(NAICS) 

Per Unit/Facility 

Cost 
Frequency 

Number of 

Facilities 

Ultra-Low/Low NOx 

Burner Emissions  
Petroleum Refinery $2,000 Every Year 7 

 
Estimated Incremental Costs: 

TABLE 2A-29: INCREMENTAL COSTS FOR L-CMB-07 

Control Measure 

Beginning Year of 
Measure 

Implementation for 
Cost Analysis 

Present Value of 
Incremental Cost Over 

Equipment Life, 
Discounted to 2022  

(Millions of 2021 
dollars)23 

Annual Average 
of Amortized 

Cost,  
2023-2037  

(Millions of 2021 
dollars) 

L-CMB-07: Petroleum Refining 2033 $239.2  $7.6 

 
17. L-CMB-08 (NOx Emission Reductions from Combustion Equipment at Landfills and Publicly Owned 

Treatment Works) 

Control Measure L-CMB-08 proposes to reduce NOx emissions through a regulatory approach. The source 

category for this control measure is biogas fueled combustion equipment – specifically boilers and 

turbines – regulated by Rule 1150.3 – Emissions of Oxides of Nitrogen from Combustion Equipment at 

Landfills (Rule 1150.3) and Rule 1179.1 – Emission Reductions from Combustion Equipment at Publicly 

Owned Treatment Works Facilities (Rule 1179.1). The cost effectiveness of L-CMB-08 is approximately 

$79,000 per ton of NOx reduced. 

 

Low NOx Burners for Digester Gas Boilers 

Staff assumed a 15-year equipment life for low-NOx burners. Existing burners will have reached the end 

of useful life by 2037 and are expected to be replaced. Staff did not assume any additional costs.  

 

Selective Catalytic Reduction (SCR) and Enhanced Gas Treatment for Digester Gas Turbines 

The cost assumptions for SCR and enhanced gas treatment are based on the cost analysis contained in the 

Final Staff Report of Rule 1179.1. Staff assumed a 25-year equipment life for SCR and enhanced gas 

treatment. SCR costs were obtained from facilities, U.S. EPA’s Air Pollution Cost Estimation Spreadsheet 

for Selective Catalytic Reduction, two engineering consultants, one catalyst supplier, and applicable costs 

from the Rule 1110.2 cost analysis for SCR (2012 Technology Assessment). The costs for SCR considered 

retrofitting three turbines that currently do not utilize SCR.  

 

 
23 Including incremental capital and operating & maintenance (O&M) costs estimated over the entire lifetime of 
equipment, which may occur well beyond 2037. 
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Biogas combustion equipment utilizing SCR requires enhanced gas treatment to protect the SCR catalyst 

from entrained contaminants such as siloxanes. Costs for gas treatment were obtained from POTWs and 

landfills within California. Costs reflect gas treatment systems designed to remove siloxanes to < 100 ppb 

from gas streams that have reported inlet siloxane levels of < 15 ppm. The data used to determine cost-

effectiveness to meet 5 ppm at 15 percent oxygen on a dry basis was identified for a gas treatment system 

that requires treatment of 6,000 scfm of digester gas. The capital cost was $26,250,000 and the annual 

O&M costs were $250,000. 

 

Turbine Replacement 

Staff assumed a 25-year useful life for turbines. Existing turbines rated ≥ 0.3 MW with post- combustion 

control and firing ≥ 75% landfill gas will have reached the end of their useful life by 2037 and are expected 

to be replaced. Staff did not assume any additional costs for landfill gas turbine replacement.  

 

The cost-effectiveness for L-CMB-08 includes 5 years of stranded asset costs for 3 digester gas turbines 

that will not have reached their useful life by 2037. The cost assumptions for turbine replacement for 

digester gas turbines are based on the cost analysis contained in the Final Staff Report of Rule 1179.1. 

Costs for new turbines that can meet 15 ppm at 15 percent oxygen on a dry basis were obtained from the 

U.S. EPA Catalog of CHP Technologies. The U.S. EPA Catalog of CHP Technologies estimates capital costs 

for new turbines at $1.2 - $1.5 million per megawatt, and annual costs at $0.0092-$0.0093 per kilowatt-

hour. The three turbines currently equipped with SCR have a power output capacity of 41.85 MW. The 

capital cost at $1.5 million/MW is $62,800,000. The annual cost at $0.0093/kwh is $3,400,000. 

 

Cost assumptions: 

TABLE 2A-30: COST ASSUMPTIONS FOR L-CMB-08 

Equipment Name 
Affected 

Industries 
(NAICS) 

Capital and 
Installation Costs 

(Millions) 

Total O&M 
Costs (Millions) 

Years of 
Equipment 

Life 

Rule 1179.1 Boilers with 
Low NOx Burners 

 221320 $0 $0 15 

Rule 1179.1 Turbines with 
SCR and Enhanced Gas 

Treatment 
 221320 $33.85 $11.07 25 

Rule 1150.3 Turbines ≥ 0.3 
MW with Post- Combustion 

Control (Turbine 
Replacement) 

 562212 $0 $0 25 

Rule 1179.1 Turbines ≥ 0.3 
MW (Turbine 
Replacement) 

 221320 $12.56 $0 25 
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Estimated Incremental Costs: 

TABLE 2A-31: INCREMENTAL COSTS FOR L-CMB-08 

Control Measure 

Beginning Year of 
Measure 

Implementation for 
Cost Analysis 

Present Value of 
Incremental Cost Over 

Equipment Life, 
Discounted to 2022  

(Millions of 2021 
dollars)24 

Annual Average of 
Amortized Cost,  

2023-2037  
(Millions of 2021 

dollars) 

L-CMB-08: Landfills and 
POTWs 

2037 $136.7  $1.0 

 

18. L-CMB-09 (Incinerators) 

Control measure L-CMB-09 seeks emission reductions of NOx by replacement or retrofits with zero 

and low NOx emission technologies on incinerators and other combustion equipment associated with 

incinerators. Burner technologies such as low NOx burner systems (LNB) or ultra-low NOx burner systems 

(ULNB) are combustion control technologies utilized to lower NOx emissions. A variety of factors impact 

the NOx emissions with LNB or ULNB, such as burner orientation and arrangement, firebox size, heater 

type (force or natural draft), and fuel type. Dependent on the burner configuration and operation, 

additional combustion controls are used to reduce NOx emissions, such as fuel and air premix, staged fuel, 

staged air, and flue gas recirculation. 

 

Ultra-low NOx burner replacement costs are taken from cost estimates from Proposed Amended Rule 

11461. Equipment cost is determined using the equation: 5800x + 9600 where x = heat input in million 

Btu/hr. Installation cost is determined using the equation: 1700x + 25800 where x = heat input in million 

Btu/hr. The three incinerators each have an hourly Btu rating of 96.2 million Btu. Total estimated 

equipment costs are $1.7 million and installation costs are $0.6 million. Total cost to equip with LNB is 

$2.3 million. Equipment life is expected to be 25 years. No changes are expected for operational costs. 

 

Assumptions for cost estimates of LNB installation are listed in the table below: 

TABLE 2A-32: COST ASSUMPTIONS FOR L-CMB-09 

Source Categories 

Installation of LNB 

at incinerators   

▪ Three 96.2 million Btu/hr incinerators. 
▪ Total estimated equipment costs are $1.7 million per unit and installation 

costs are $0.6 million per unit. 
▪ Equipment life is expected to be 25 years. 
▪ No additional operational cost. 
▪ Additional capital cost of $2.3 per million Btu. 

 

 

 
24 Including incremental capital and operating & maintenance (O&M) costs estimated over the entire lifetime of 
equipment, which may occur well beyond 2037. 
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Estimated Incremental Costs: 

TABLE 2A-33: INCREMENTAL COSTS FOR L-CMB-09 

Control Measure 

Beginning Year of 
Measure 

Implementation for 
Cost Analysis 

Present Value of 
Incremental Cost Over 

Equipment Life, 
Discounted to 2022  

(Millions of 2021 
dollars)25 

Annual Average of 
Amortized Cost,  

2023-2037  
(Millions of 2021 

dollars) 

L-CMB-09: Incineration 2033 $5.1  $0.2 

 
19. L-CMB-10 (Miscellaneous Permitted Equipment) 

Control measure CMB-10 seeks NOx emission reduction from Miscellaneous Permitted Equipment. 

Miscellaneous permitted equipment is regulated under Rule 1147 – NOx Reductions from Miscellaneous 

Sources26 with NOx limits of between 30 to 60 ppm depending on equipment category. Rule 1147 NOx 

emission limits are corrected to 3% O2 dry basis and does not apply to equipment with rated heat input 

of less than 325,000 btu/hr. CMB-10 seeks further NOx emissions reductions from these sources with 

ULNB, LNB, SCR systems, and zero emission technologies. 

 

Control measure CMB-10 seeks NOx emission reductions from miscellaneous permitted equipment 

greater than or equal to 325,000 btu/hr and will focus on: 

 

• Ultra-Low NOx Burners 

• Low-NOx Burners 

• Selective Catalytic Reduction (SCR)  

• Transition to Zero-Emission Technology 

 

NOx Control technologies used for miscellaneous combustion applications focus on combustion control 

which refers to reducing NOx at the point of formation by reducing the peak flame temperature utilizing 

various techniques. NOx control technologies such as ultra-low NOx burners and low-NOx burners have 

been in use for more than 30 years, but the technology continues to evolve and improve resulting in 

significant advancements in performance and NOx reduction efficiencies. 

 

 

 

 

 

 

 
25 Including incremental capital and operating & maintenance (O&M) costs estimated over the entire lifetime of 
equipment, which may occur well beyond 2037. 
26 South Coast AQMD Rule 1147 – NOx Reductions for Miscellaneous Sources: Proposed Amended Rule 1147 - NOx 

Reductions from Miscellaneous Sources (http://www.aqmd.gov). 

 

http://www.aqmd.gov/
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Assumptions for cost estimates are listed in the table below: 

TABLE 2A-34: COST ASSUMPTIONS FOR L-CMB-10 

Source Categories 

Ultra-Low NOx/Low NOx 
Burner Retrofit 

▪ Existing equipment retrofitting to ultra-low/low NOx burner 
technology. 

▪ Cost of ultra-low NOx burners assumed to be 25% higher than 
low NOx burners. 

▪ Equipment life assumed to be 35 years. 
▪ Frequency of emissions monitoring by source testing of 

between 3 to 5 years. 
▪ No additional upkeep or maintenance- costs compared to 

existing burners. 

Installation of Selective 
Catalytic Reduction System  

▪ Equipment life assumed to be 25 years. 
▪ Recurring costs include reagent usage and catalyst 

replacement across life of SCR system. 

  

Capital Cost Assumptions: 

TABLE 2A-35: CAPITAL COST ASSUMPTIONS FOR L-CMB-10 

Equipment Name 

Affected 

Industries 

(NAICS) 

Per Unit/Facility 

Cost 

Number of 

Facilities 

Years of 

Equipment 

Life 

Ultra-Low NOx Burners All Industries $11,800 2,100 35 

Low NOx Burners All Industries $9,440 600 35 

Selective Catalytic 

Reduction System 
All Industries $500,000 300 25 
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Recurring Cost Assumptions: 

TABLE 2A-36: RECURRING COST ASSUMPTIONS FOR L-CMB-10 

Equipment Name 

Affected 

Industries 

(NAICS) 

Per Unit/Facility 

Cost 
Frequency 

Number of 

Facilities 

Ultra-Low/Low NOx 

Burner Emissions 

Monitoring 

All Industries $5,000 
Every 3 to 5 

Years 
2,700 

Selective Catalytic 

Reduction System -

Reagent 

All Industries $9,440 Annual 300 

Selective Catalytic 

Reduction System -

Catalyst 

All Industries $500,000 Every 9 Years 300 

 

The cost-effective analysis is only a demonstration of source categories staff identified for potential 

emission reductions through costs for replacement/retrofit or control equipment currently available. 

Upon implementation and formation of a working group, new zero and near-zero emitting technologies 

could be identified as well as other sources for potential NOx reductions. Staff anticipates many facilities 

and stakeholders will participate once a working group is established and will identify cost-effective means 

for achieving emissions reductions. 
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Estimated Incremental Costs: 

TABLE 2A-37: INCREMENTAL COSTS FOR L-CMB-10 

Control Measure 

Beginning Year of 
Measure 

Implementation for 
Cost Analysis 

Present Value of 
Incremental Cost Over 

Equipment Life, 
Discounted to 2022  

(Millions of 2021 
dollars)27 

Annual Average of 
Amortized Cost,  

2023-2037  
(Millions of 2021 

dollars) 

L-CMB-10: Miscellaneous 
Combustion 

2033 $251.0  $6.3 

 

Stationary Source Measures (VOC and/or PM2.5 Emission Reductions) 
 
20. FUG-01 (Improved Leak Detection and Repair) 

Proposed control measure FUG-01 seeks to reduce emissions of volatile organic compounds (VOCs) from 

fugitive leaks from process and storage equipment from a variety of sources including, but not limited to, 

oil and gas production, petroleum refining, chemical products processing, storage and transfer, marine 

terminals, and other sources. Some of these facilities are subject to leak detection and repair (LDAR) 

requirements established by the South Coast AQMD and the U.S. EPA that include periodic VOC 

concentration measurements using an approved portable organic vapor analyzer (OVA) to identify leaks. 

This measure would implement the use of advanced leak detection technologies including optical gas 

imaging devices (OGI), open path detection devices, and gas sensors for earlier detection of VOC emissions 

from leaks. 

 

Fugitive emissions are currently regulated under various South Coast AQMD rules. LDAR requirements 

include monitoring methods and frequency, recordkeeping, reporting, and repair timeframes. These 

requirements vary between rules. Some rules require self-inspections or inspections conducted by 

certified personnel such as Rules 462 – Organic Liquid Loading, 463 – Storage of Organic Liquids, 1142 – 

Marine Vessel Tank Operations, 1148.1 Oil Well Enhanced Drilling, 1173 – Control of Volatile Organic 

Compound Leaks and Releases from Components at Petroleum and Chemical Plants, 1176 – Sumps and 

Wastewater Separators, and 1178 – Further Reductions of VOC Emissions from Storage Tanks at 

Petroleum Facilities. 

 

This control measure will explore the potential for newer leak detection technologies to improve current 

LDAR requirements and minimize the emissions impact from leaking components and seals. Optical gas 

imaging devices, open path detection devices, and stationary gas sensors will be assessed. Inspection 

methods utilizing these technologies will also be assessed and include continuous emissions monitoring, 

self-inspections, and third-party monitoring services. Implementation of newer technologies will be 

pursued in a public process allowing interested stakeholders to participate in the rule development 

process. This control measure will be developed with the review and identification of industries currently 

 
27 Including incremental capital and operating & maintenance (O&M) costs estimated over the entire lifetime of 
equipment, which may occur well beyond 2037. 
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subject to LDAR programs and identification of those industries where the new Smart LDAR technology 

may be utilized. Based on the results, rules regulating VOC emissions may be amended as appropriate to 

enhance or incorporate an LDAR program to achieve emissions reductions.  

 

Assumptions for cost estimation are listed in the table below:   

TABLE 2A-38: COST ASSUMPTIONS FOR FUG-01 

Source Categories 

Storage tanks and 
process equipment   

▪ Staff estimates that a tank farm of 22 tanks would require approximately 
7 optical gas imaging cameras and corresponding appurtenances 
including 7 enclosures, 6 pan and tilt systems, 2 control boxes, 7 software 
systems and 1 computer at a cost of approximately $600,000.28 The cost 
for a camera is approximately $86,000.  

▪ 1,109 tanks29 storing petroleum products would require 50 systems at a 
cost of $30,000,000. 

▪ Other process equipment subject to FUG-01 including pumps, valves, 
compressors and fittings would require the same number of OGI 
monitoring systems as tank farms at a cost of $30,000,000. 

▪ Installation costs are estimated to be approximately 35% of equipment 
costs30 for a total of $21,000,000 for 100 systems. 

▪ Annual maintenance costs include the replacement of the cooling unit in 
each camera every 4 years at a cost of $15,000 per replacement.31 

▪ Annual O&M costs include electricity at a cost of $75 per year32 per 
camera totaling $52,500 annually. 

 
Estimated Incremental Costs: 

TABLE 2A-39: INCREMENTAL COSTS FOR FUG-01 

Control Measure 

Beginning Year of 
Measure 

Implementation for 
Cost Analysis 

Present Value of 
Incremental Cost Over 

Equipment Life, 
Discounted to 2022  

(Millions of 2021 
dollars)33 

Annual Average 
of Amortized 

Cost,  
2023-2037  

(Millions of 2021 
dollars) 

FUG-01: Improved Leak 
Detection and Repair  

2032 $115.3  $4.4 

 
 

 
28 Optical gas imaging supplier estimate. 
29 From South Coast AQMD issued permits. 
30  From tank retrofit equipment supplier cost estimate. 
31 Optical gas imaging supplier estimate. 
32 From 2016 AQMP Socioeconomic Analysis for FUG-01. 
33 Including incremental capital and operating & maintenance (O&M) costs estimated over the entire lifetime of 
equipment, which may occur well beyond 2037. 
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21. FUG-02 (Emission Reductions from Cooling Towers) 

FUG-02 is a control measure to address VOC emissions from industrial cooling towers. FUG-02 proposes 
to first assess the need for enhanced leak identification and repair requirements to reduce industrial 
cooling tower VOC emissions. The assessment will include a review of the emissions inventory, costs for 
monitoring equipment, and the control requirements established by other governmental agencies. 
Findings from this assessment will be the basis of potential future rulemaking activities.  

 

22. CTS-01 (Further Emission Reduction from Coatings, Solvents, Adhesives, and Lubricants) 

CTS-01 would seek VOC emission reductions by limiting the allowable VOC content in formulations of 

select coatings, solvents, adhesives and sealants. About 0.5 tons per day (tpd) (2,555 tons over 14 years) 

of VOC reduction are estimated as emission reductions are conservatively phased in over time. Emission 

reductions are projected to be 0.5 tpd in 2031 and 0.5 tpd in 2037.  

 

The cost analysis is based on an analysis of Rule 1168 products. Based on the data reported for 2018 

through the Quantity and Emissions Reporting (QER) program required by Rule 1168 – Adhesive and 

Sealant Applications, approximately 1.6 million gallons of product sold will be impacted by the proposed 

control measure. Due to projected growth34 over a 19-year period (2018 to 2037), the gallons impacted 

are likewise expected to grow to 1.8 million gallons by 2037. 

 

An online comparison of over 12 product categories at retail stores between currently compliant products 

and future compliant products35 indicates an average price difference of $2.91 per gallon. This figure is 

used as the estimate of the increase in costs for end-users to purchase future compliant products and is 

also assumed to be the dollar amount that will be necessary for product manufacturers to recover 

reformulation related costs. The total annual cost increase is estimated to be proportional to the annual 

emission reductions projected and will grow to $5.2 million by year 2037. The product survey was not 

exhaustive and further surveys will be conducted during rule development to further hone cost and cost-

effectiveness estimates.  

 

Implementation period for cost analysis36: 2024-203737 

 

  

 
34 Southern California Association of Government Adopted 2016-2040 RTP Growth Forecast. 
35 Online cost comparison of potentially impacted products conducted January 2022. 
36 Reformulation costs assumed to occur beginning in 2024. 
37 It is assumed that reformulation cost spending would begin in 2024 to meet compliance requirements. 
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Reformulation cost assumptions38: 

TABLE 2A-40: COST ASSUMPTIONS FOR CTS-01 

Equipment Name 
Affected Industries 

(NAICS) 

Average 
Cost 

Increase per 
Gallon 

Incentive 
Amount 

Volume 
per Year 
(Gallon) 

Years for 
Cost 

Recovery 

Certain Coating, 
Adhesive, Solvent, 

and Sealant 
Categories 

▪ All of 23 
(Construction) – 
end-users 
affected by 
reformulation 
costs 

▪ 325520 - 
Adhesives and 
sealants 
(providers of 
reformulated 
products) 

$2.91 $0 1,800,00
0 

14 

  

The incremental cost is presented below in millions of 2021 dollars: 

TABLE 2A-41: INCREMENTAL COSTS FOR CTS-01 

Control 
Measure 

Present 
Value of 

Remaining 
Incremental 

Cost 

Present 
Value of 

Incentives 

Beginning Year 
of Measure 

Implementatio
n for Cost 
Analysis 

Present Value of 
Incremental Cost 
Over Equipment 

Life, Discounted to 
2022  

(Millions of 2021 
dollars)39 

Annual Average 
of Amortized 

Cost,  
2023-2037  
(Millions of 

2021 dollars) 

CTS-01: 
Further 
Emission 
Reduction 
from 
Coatings, 
Solvents, 
Adhesives, 
and Sealants  

$51.0 $0 2024 $51.0  $4.7 

 
38 Incremental cost for VOC measures and rules is typically approximated as the price difference between the 
existing products that have already met the proposed product standard and those that will need to undergo 
reformulation to comply with the new proposed standard. The overall incremental cost is then derived from 
multiplying the incremental cost per unit by the number of potentially affected units. The latter is approximated by 
the most recent annual sales volume of the existing products that have not met the proposed new standard, 
multiplied by the years estimated for reformulation cost recovery. 
39 Including incremental capital and operating & maintenance (O&M) costs estimated over the entire lifetime of 
equipment, which may occur well beyond 2037. 
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South Coast AQMD Mobile Source Measures (NOx and PM2.5 Emission 

Reductions) 
 
23. MOB-05 (Accelerated Retirement of Older Light-Duty and Medium-Duty Vehicles) 
 
This control measure promotes accelerated retirement of older gasoline- and diesel-powered vehicles 
with up to 8,500 lbs. gross vehicle weight rating (GVWR), which includes passenger cars, sports utility 
vehicles, vans, and light-duty pick-up trucks. The South Coast AQMD has been implementing the Replace 
Your Ride Program (RYR) since 2015 which provides a rebate to low- and moderate-income applicants for 
replacing their existing cars with newer, cleaner conventionally powered vehicles, plug-in hybrid electric 
vehicles (PHEVs) or dedicated zero emission vehicles (ZEVs). This measure seeks to retire light- and 
medium-duty vehicles through continued implementation of the Replace Your Ride Program with 
incentives up to $9,500, which includes $5,000 for residents in a Disadvantaged Community (DAC) zip 
code. For plug-in hybrid and battery electric vehicles, an additional incentive of up to $2,000 is also 
provided for the installation of electric vehicle charging equipment. 

  
Equipment Life: 
The equipment life used in this analysis was 3 years which is based on the remaining useful life assumed 
in the Replace Your Ride program to calculate emissions reductions. Although the actual useful life of new 
vehicles is longer than 3 years, this approach is taken to quantify SIP-eligible reductions from the RYR-
funded replacement projects.  

 
Incremental Cost: 
The incremental cost assumed in this analysis ranges from $5,000 for passenger cars (PC) to $20,000 for 
light-duty trucks (LDTs) in 2023 and it gradually decreases to $2,500 for PCs and $5,000 for LDTs in 2036. 
These incremental costs were estimated in discussion with CARB staff and they are mostly in line with the 
incremental cost projected in the CARB’s ZEV Technology Assessment,40 which ranges from low $2,000 to 
$29,000 in 2026 depending on vehicle type (small car vs pick-up), technology (BEV vs FCEV), and towing 
package options.  

 
Incentive:  
Replace Your Ride offers up to $4,500 in incentive for the purchase of PHEVs or ZEVs depending on income 
levels. Also, an additional $5,000 is available for residents in the Disadvantaged Community zip codes. The 
Program also provides up to $2,000 for the installation of electric vehicle charging equipment. 

 
Implementation period for cost analysis: 2023-2037 

  
  

 
40 CARB Advanced Clean Car II ZEV Technology Assessment (2022) Appendix G - ZEV Tech Appendix (ca.gov). 

https://ww2.arb.ca.gov/sites/default/files/barcu/regact/2022/accii/appg.pdf
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Capital cost assumptions:  

TABLE 2A-42: CAPITAL COST ASSUMPTIONS FOR MOB-05 

Equipment Name 
Affected 

Industries 
(NAICS) 

Per Unit 
Cost 

Average Per 
Unit Incentive 

Amount 

Number of 
Units 

Years of 
Equipment 

Life 

Passenger Cars, 
SUVs, and Pick-Up 

Trucks 
(Replacement) 

All Consumers 
$5,000 - 
$20,000 

$5,900 32,300 3 

 
Estimated Incremental Costs: 

TABLE 2A-43: INCREMENTAL COSTS FOR MOB-05 

Control Measure 

Beginning Year 
of Measure 

Implementation 
for Cost Analysis 

Present Value of 
Incentives41 

Present Value of 
Incremental Cost 
Over Equipment 

Life, Discounted to 
2022  

(Millions of 2021 
dollars)42 

Annual 
Average of 
Amortized 

Cost,  
2023-2037  
(Millions of 

2021 dollars) 

MOB-05: Accelerated 
Retirement of Older 
Light-Duty and Medium-
Duty Vehicles 

2023 $169 $169.0  $14.9 

 
24. MOB-11 (Emission Reductions from Incentive Programs) 
 
MOB-11 seeks to apply an administrative mechanism to quantify and take credit for the emissions 
reductions achieved through the implementation of District-administered incentive programs for SIP 
purposes. Traditionally, such emissions reductions have been accounted in the development of historic 
base year emissions inventories where actual quantifiable emissions reductions have occurred. However, 
future emissions reductions from incentive-based programs have not been credited towards attainment 
in the past. The lack of a SIP-creditability mechanism is a constraint in developing future AQMPs since 
planned reductions cannot be counted in the future year emissions inventories. This proposed measure 
would provide an administrative mechanism to take SIP credit for future emissions reductions achieved 
in the Basin from the continued implementation of incentive programs that are administered by South 
Coast AQMD. 

 
South Coast AQMD has a long history of successful implementation of incentive programs that help fund 
the accelerated deployment of cleaner engines and vehicles as well as advanced aftertreatment 
technologies in on-road heavy-duty vehicles and off-road mobile equipment. Such accelerated 
deployment not only results in early emissions reductions, but also provides a signal for technology 
providers, engine and vehicle/equipment manufacturers, and academic researchers to develop and 

 
41 Incentives are expected to fully cover the incremental cost in this analysis. 
42 Including incremental capital and operating & maintenance (O&M) costs estimated over the entire lifetime of 
equipment, which may occur well beyond 2037. 
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commercialize the cleanest combustion engines possible and further the efforts to commercialize zero-
emission technologies into a wider market. Major incentive programs administered by South Coast AQMD 
include: 

 
• Carl Moyer Memorial Air Quality standards Attainment Program (Carl Moyer Program) 

• Proposition 1B Goods Movement Emission Reduction Program 

• Lower Emission School Bus Program 

• Community Air Protection Program (CAPP) 

• Volkswagen Environmental Mitigation Trust for California 

 
MOB-11 includes two categories of emissions reductions: those from the current contracts where new 
vehicles/equipment will remain in service through the attainment years of 2031, 2032 and 2037, 
respectively, and potential reductions that are projected from the implementation of future projects. 
Since the cost of clean technologies in the first category have already been incurred, they were not 
included in this analysis.   
  
The future reductions in the second category are estimated based on the projected level of funding for 
the SCAQMD-administered incentive programs and average emission reductions achieved by the existing 
projects, discounted by applicable control factors for future years to account for proposed regulations 
and control strategies. For on-road vehicle sectors (HD trucks and school buses), the Calculator for 
Spending Incentives (CSI), which is an internally developed model to identify the most cost-effective 
projects, is used to calculate NOx and PM2.5 emission reductions. 
 
Number of Units: 
The assumed project types and the number of units funded based on projected funding levels from 2023 
through 2036 are listed below. The actual projects funded may vary depending on applications received 
at the time funding programs are opened, and the projects that are ultimately awarded. 
  
HD truck (replacement): 14,300 units (>8,500 lbs of Gross Vehicle Weight Rating)   
School bus (replacement): 8,500 units 
Agricultural equipment:  174 units 
(replacement) 
Construction (repower): 1,330 units                      
Construction (replacement): 1,040 units 
CHE43, GSE44 & Others:               1,260 units 
(replacement) 
Marine (repower): 570 units (commercial harbor crafts) 
TRU (replacement) 590 units  
Locomotive (replacement): 122 units (freight locomotives) 
  
Incremental Cost: 
The incremental cost for the off-road sectors is based on the average incentive award amount for the 
existing projects that were funded from 2018 through 2021. For on-road sectors (HD trucks & school 

 
43 Cargo handling equipment used at ports, railyards and warehouses to move cargo and containers. 
44 Ground support equipment used at airports to move cargo and baggage. 
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buses), the incremental cost is based on the CSI model with updates to reflect recent increases in funding 
caps and cost effectiveness limits in the Carl Moyer Guidelines. 
  
HD truck (replacement): Up to $410,000 in 2023 and decreases to an average of $8,000 in 2036 for 

ZE zero emission trucks 
                                                        Up to $160,000 in 2023 and decreases to an average of 95,000 in 2036 for 

NZE low NOx trucks (low-NOx)   
School bus (replacement): Up to $400,000 in 2023 and decreases to $10,000 in 2036 for ZE zero 

emission buses 
                                                        Up to $220,000 in 2023 and decreases to $160,000 in 2036 for NZE low 

NOx buses 
Agricultural equipment:  $136,000 
(replacement) 
Construction (repower): $308,000                          
Construction (replacement): $286,000 
CHE, GSE & Others: $235,000 
(replacement) 
Marine (repower): $322,000 (based on the CARB’s CHC SRIA45 cost estimate) 
TRU (replacement) $45,500  
Locomotive (replacement): $1,854,000 
  
Equipment Life: 
The equipment life is based on the maximum useful life allowed in the Carl Moyer Guidelines. Although 
the actual equipment life may be longer than the maximum project life used in this analysis, staff has 
elected to use the maximum useful life approach to quantify projected SIP-eligible reductions from the 
implementation of the SCAQMD-administered incentive programs.  

 
HD truck (replacement): 7 years               
School bus (replacement): 10 years  
Agricultural equipment:  10 years 
(replacement) 
Construction (repower): 7 years                             
Construction (replacement): 5 years 
CHE, GSE and Others: 5 years 
(replacement) 
Marine (repower): 16 years 
TRU (replacement) 5 years  
Locomotives (replacement): 15 years 
  
  

 
45 CARB Proposed Amendments to the Commercial Harbor Craft Regulation Standardized Regulatory Impact 
Assessment (2021)(https://ww2.arb.ca.gov/rulemaking/2021/chc2021). 

https://ww2.arb.ca.gov/rulemaking/2021/chc2021
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Incentives:  
For this analysis, the incentive amount was equal to the estimated incremental cost. 
  
Implementation period for cost analysis: 2023-2037 
  
Capital cost assumptions: 

TABLE 2A-44: CAPITAL COST ASSUMPTIONS FOR MOB-11 

Equipment Name 
(Implementation 

Period) 

Affected 
Industries 

(NAICS) 

Per Unit 
Incremental 

Cost 

Per Unit 
Incentive 
Amount 

Number 
of Units 

Years of 
Equipment 

Life 

On-Road HD Trucks 
Truck 

Transportation 
(484) 

$8,000 - 
$410,000 

$10,000 – 
$410,000 

14,300 7 

School Buses 
School Buses 

(485) 
$10,000 - 
$400,000 

$10,000 - 
$400,000 

8,500 10 

Off-Road Agricultural 
Equipment 

Farms (111-112) $136,000 $136,000 174 10 

Off-Road 
Construction 

Equipment (Repower) 

Construction 
(23)  

$308,000 $308,000 1,330 7 

Off-Road 
Construction 
Equipment 

(Replacement) 

Construction 
(23) 

$286,000 $286,000 1,040 5 

Cargo Handling 
Equipment (CHE), 
Ground Support 

Equipment (GSE), 
Other Industrial 

equipment 

Ports (488), 
Railyards (482), 
Airports (488), 

Others 

$235,000 $235,000 1,260 5 

Commercial Harbor 
Craft 

Ports (488) $322,000 $322,000 570 16 

Transport 
Refrigeration Unit 

(TRU) 

Specialized 
Freight Trucking 

(484) 
$45,500 $45,500 590 5 

Freight Locomotives 
Ports (488), Rail 

Yards (482) 
$1,854,000 $1,854,000 122 15 
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Estimated Incremental Costs: 

TABLE 2A-45: INCREMENTAL COSTS FOR MOB-11 

Control Measure 

Beginning Year of 
Measure 

Implementation for 
Cost Analysis 

Present Value of 
Incremental Cost Over 

Equipment Life, 
Discounted to 2022  

(Millions of 2021 
dollars)4647 

Annual Average of 
Amortized Cost,  

2023-2037  
(Millions of 2021 

dollars) 

MOB-11: Emission Reductions 
from Incentive Programs 

2023 $1,764.4  $155.3 

 

Part II – Incremental Costs of the of the State’s SIP 

Control Strategies 
 
All cost assumptions for CARB measures can be found in the Proposed 2022 State Implementation Plan, 
Appendix A: Economic Analysis. 

 

 
46 Including incremental capital and operating & maintenance (O&M) costs estimated over the entire lifetime of 
equipment, which may occur well beyond 2037. 
47 Incentives are expected to fully cover the incremental cost in this analysis. 
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As part of the 2014 independent review of South Coast AQMD’s past socioeconomic assessments (2014), 
the contracted reviewer, Abt Associates examined the cost-effectiveness analysis conducted in recent 
years. The report concluded that the Discount Cash Flow (DCF) method used by South Coast AQMD is an 
appropriate choice for regulatory development purposes; however, it is different from the Levelized Cash 
Flow (LCF) method used by most other agencies and organizations. As a result, the cost-effectiveness 
estimates produced by South Coast AQMD staff cannot be directly compared to those produced by other 
agencies. Abt thus recommends South Coast AQMD continue using DCF, and at the same time, conduct a 
separate analysis using LCF, which could be included in an appendix or juxtaposed with DCF results.  

This appendix updates South Coast AQMD’s existing documentation regarding cost-effectiveness 
methodologies. It begins with a review of South Coast AQMD’s past and current practice regarding cost-
effectiveness analysis. The review is followed by a description of the two methods in question: DCF and 
LCF. Next, the two cost-effectiveness methodologies are compared in relation to South Coast AQMD’s rule 
development process. Ensuing is a discussion on the sensitivity of cost-effectiveness to key parameters. 
The final section concludes with staff’s recommendations for future practice. 

South Coast AQMD’s Cost-Effectiveness Analysis: Past 

and Current Practice 

Historical Overview 

The South Coast AQMD had previously used the LCF method for the assessment of control measures in 
the Air Quality Management Plan (AQMP); however, a decision was made in 1987 to switch to the DCF 
method for two reasons: first, it was then used extensively in major Fortune 500 companies; second, it 
was more versatile than the LCF method (South Coast AQMD 1989). In 1995, South Coast AQMD began 
to use DCF in determining compliance of the best available control technology (BACT) for minor sources. 
DCF has become the cost-effectiveness methodology for rulemaking since 1996.  

Furthermore, in 1998, the California Air Pollution Control Officer’s Association (CAPCOA) Board approved 
Incremental Cost-Effectiveness Calculation Procedures for Rule Adoption that recognized the importance 
of using a single cost-effectiveness assessment methodology to maintain consistency when comparing 
different projects. This guidance document was a collaborative effort among all the air pollution districts 
in California. Both the Western States Petroleum Association and the California Council for Environmental 
and Economic Balance participated in the process. 1998 was also the year when the Carl Moyer program 
began to operate. It is the only program in South Coast AQMD that uses the LCF method to calculate cost-
effectiveness with an annually updated discount rate (instead of using a four-percent discount rate). This 
exception is due to the requirement to follow the statewide Carl Moyer Program Guidelines. And it affects 
mobile sources of air pollution only. Figure 2B-1 summarizes the historical timeline of how South Coast 
AQMD’s cost-effectiveness analysis has evolved. 
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FIGURE 2B-1: HISTORICAL TIMELINE OF SOUTH COAST AQMD’S COST-EFFECTIVENESS (CE) ANALYSIS 

Prior to 1987 Used LCF for AQMPs 
  
1987 Switched to DCF 

Began using four percent real interest rate as the discount rate 
  
1995 Began using DCF to determine BACT’s maximum CE for minor sources 
  
1996 Began using DCF for rulemaking 
  
1998 CAPCOA guideline approved: Use single CE methodology to maintain consistency 

 
Carl Moyer program began: the only program in South Coast AQMD that uses LCF with 
annually updated discount rate (following the statewide Carl Moyer Program 
Guidelines)  

Current Practice 

The South Coast AQMD routinely conducts cost-effective analyses regarding proposed rules and 
regulations that result in the reduction of criteria pollutants (NOx, SOx, VOC, PM, and CO). The analysis is 
used as a measure of relative effectiveness of a proposal. It is generally used to compare and rank rules, 
control measures, or alternative means of emissions control relating to the cost of purchasing, installing, 
and operating control equipment in order to achieve the projected emission reductions. The major inputs 
in a cost-effectiveness analysis include capital and installation costs, operating and maintenance costs, 
emission reductions, and the key parameters are discount rate and equipment life.  

In conducting its analysis of the costs of purchasing, installing, and operating emissions control 
equipment, staff utilizes, to the extent feasible, data and information provided by equipment 
manufacturers and also uses actual installation data, where available. In order to derive the control costs 
by which to examine cost-effectiveness, staff utilizes the capital and annual costs associated with 
implementing emission reductions. Typically, staff relies on the guidance provided in the Cost Control 
Manual developed by U.S. EPA’s Office of Air Quality and Planning Standards (OAQPS) (U.S. EPA 2002). 
The U.S. EPA developed the factors used in the Cost Control Manual from vendor quotes. This guidance 
provides a means by which to estimate direct and indirect capital and annual costs as a ratio of the 
equipment costs. Indirect costs include other associated costs into the analysis, such as the cost of 
overhead, property taxes, insurance, shipping, and labor. These costs are all included in the cost-
effectiveness equations and can generally be broken out as follows:  

• Capital investment, which is usually a one-time cost that’s incurred at the beginning of rule 
implementation. It can be further broken down into total equipment cost, including cost of control 
device, ancillary equipment, and taxes and freight; the retrofit factor includes installation, and 
indirect costs including engineering, field expenses, start-up, performance tests, and 
contingencies;  

• Operating and maintenance (O&M) cost, which is a recurring expenditure that’s incurred 
annually. It includes materials, utilities, labor, maintenance, overhead and administration, taxes 
and insurance. 
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For the majority of South Coast AQMD regulations, emission reductions are considered as constant over 
the lifetime of control equipment. It is regarded as a reasonable assumption whether a rule may 
necessitate the installation of a single piece of control equipment or the simultaneous installation of 
several pieces of control equipment. However, when the compliance of a regulation is designed to phase 
in over a number of years, the emissions reduced can increase over this phase-in period and then level off 
after rule compliance is fully achieved. Therefore, non-constant emission reductions can occur for rules 
that specify various compliance dates for different types of control equipment or product categories.  

As mentioned earlier, an important reason why South Coast AQMD switched from the LCF method to the 
DCF method back in 1987 was for the latter’s versatility. More importantly for South Coast AQMD, the 
DCF method by design treats constant and non-constant emission reductions unambiguously in the same 
way. Below, we will discuss the cost-effectiveness methodologies in greater detail. 

Cost-Effectiveness Methodologies 
The South Coast AQMD’s first documented discussion of cost-effectiveness methodologies was dated 
back to the 1989 AQMP. The 2005 staff report for amendments to the Regional Clean Air Incentives 
Market (RECLAIM) also included an extensive discussion that compared DCF and LCF methods and the 
corresponding cost-effectiveness results. The discussion below expands on the existing documentation.  

➢ Discounted Cash Flow (DCF) 

The DCF method converts all costs, including the initial capital investments and the costs that are expected 
in the present and all future years of equipment life, to a present value. Conceptually, it is as if calculating 
the amount of funds that would be needed at the beginning of the initial year to finance the initial capital 
investments and also to set aside to pay off the annual costs as they occur in the future. The fund that’s 
set aside is assumed to be invested and generates a rate of return at the discount rate chosen. The final 
cost-effectiveness measure is derived by dividing the present value of total costs by the total emissions 
reduced over the equipment life. Below is the equation used for calculating cost-effectiveness with DCF: 

𝐶𝐸𝐷𝐶𝐹 =
𝐶0 + ∑

𝐶𝑛
(1+𝑟)𝑛

𝑁
𝑛=1

∑ 𝐸𝑛
𝑁
𝑛=1

   (𝑜𝑟 
𝑃𝑟𝑒𝑠𝑒𝑛𝑡 𝑉𝑎𝑙𝑢𝑒 𝑜𝑓 𝑇𝑜𝑡𝑎𝑙 𝐶𝑜𝑠𝑡𝑠

𝑈𝑛𝑤𝑒𝑖𝑔ℎ𝑡𝑒𝑑 𝑆𝑢𝑚 𝑜𝑓 𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝑅𝑒𝑑𝑢𝑐𝑡𝑖𝑜𝑛𝑠 𝑂𝑣𝑒𝑟 𝐸𝑞𝑢𝑖𝑝𝑚𝑒𝑛𝑡 𝐿𝑖𝑓𝑒
)  (1) 

with 𝐶0 denoting the total of initial capital investments; 𝐶𝑛 and 𝐸𝑛 denoting the costs and emission 
reductions, respectively, that are anticipated in a future year n; r denoting the discount rate and N the 
equipment life. As evident in Equation (1), the DCF method aggregates emission reductions over the 
equipment lifetime regardless of the year when reductions occur. As a result, the DCF treats constant and 
non-constant emission reductions unambiguously in the same way. 

When annual costs and emission reductions are constant, the equation above can be simplified into: 

𝐶𝐸𝐷𝐶𝐹′
=

𝐶0 + 𝐶𝑛∗𝑃𝑉𝐹(𝑟,𝑁)

𝐸𝑛∗𝑁
   (𝑜𝑟 

𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝐶𝑎𝑝𝑖𝑡𝑎𝑙 𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝑠 + (𝐴𝑛𝑛𝑢𝑎𝑙 𝑂&𝑀 𝐶𝑜𝑠𝑡𝑠 × 𝑃𝑉𝐹)

𝐴𝑛𝑛𝑢𝑎𝑙 𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝑅𝑒𝑑𝑢𝑐𝑡𝑖𝑜𝑛𝑠 × 𝑌𝑒𝑎𝑟𝑠 𝑜𝑓 𝐸𝑞𝑢𝑖𝑝𝑚𝑒𝑛𝑡 𝐿𝑖𝑓𝑒
)  (1’) 

where 𝑃𝑉𝐹(𝑟, 𝑁) denotes the Present Value Factor, which is a function of the discount rate (r) and 
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equipment life (N).1 

➢ Levelized Cash Flow (LCF) 

The LCF method annualizes the present value of total costs as if all costs, including the initial capital 
investments, would be paid off in the future with an equal annual installment over the equipment life 
(similar to mortgage amortization).2 What’s less clear, however, is how to deal with non-constant emission 
reductions when using the LCF method. As stated in the 2014 Abt report, the LCF method is designed to 
compare the annualized cost with the annual emission reduction that can be potentially achieved by a 
project; thus implicitly, emission reductions are constant when the LCF method is applied. In van Kooten 
et al. (2004), however, it is mentioned that there are three main approaches in the literature to account 
for carbon sequestration: 

• Flow summation method, which corresponds to the DCF method described previously. 

• Average storage method, which annualizes the present value of all costs (as with the LCF method) 
and then divides the amount by the mean annual carbon sequestrated. 

• Levelization/discounting method, which is similar to the DCF method, but instead of using the 
unweighted sum of emission reduced, it discounts future carbon sequestration to reflect the 
preference for earlier emission reductions.3 

In the following, we will consider that a generalized LCF method, which can handle non-constant emission 
reductions, corresponds to the average storage method in the carbon sequestration literature. That is, 
the annualized cost is divided by the average annual emission reduction to arrive at the final cost-
effectiveness measure with LCF:4 

𝐶𝐸𝐿𝐶𝐹 =
(𝐶0 + ∑

𝐶𝑛
(1+𝑟)𝑛

𝑁
𝑛=1 )∗𝐶𝑅𝐹(𝑟,𝑁)

(∑ 𝐸𝑛)/𝑁𝑁
𝑛=1

   (𝑜𝑟 
𝐴𝑛𝑛𝑢𝑎𝑙𝑖𝑧𝑒𝑑 𝑃𝑟𝑒𝑠𝑒𝑛𝑡 𝑉𝑎𝑙𝑢𝑒 𝑜𝑓 𝑇𝑜𝑡𝑎𝑙 𝐶𝑜𝑠𝑡𝑠

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝐴𝑛𝑛𝑢𝑎𝑙 𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝑅𝑒𝑑𝑢𝑐𝑡𝑖𝑜𝑛𝑠
)  (2) 

where 𝐶𝑅𝐹(𝑟, 𝑁) denotes the Capital Recovery Factor, which is used to convert the present value of total 
costs into annualized payments. It is a reciprocal of 𝑃𝑉𝐹(𝑟, 𝑁) and therefore also a function of the 
discount rate (r) and equipment life (N).5 

When annual costs and emission reductions are constant, the cost conversion procedure is equivalent to 
annualizing the initial capital investments only and adding it to the constant annual cost anticipated in any 
future year. Since emission reductions are constant, the average annual emission reduced is the same in 
any future year: 

 
1 𝑃𝑉𝐹(𝑟, 𝑁) =

(1+𝑟)𝑁−1

𝑟∗(1+𝑟)(𝑁−1) 

2 The same cost conversion procedure was documented in the 1989 AQMP. It was specifically mentioned in the 
case of using the LCF method with non-constant annual costs. 
3 With constant emission reductions, the cost-effectiveness calculated using the levelization/discounting method 
coincides with that obtained with the average storage method. 
4 The formulation can also be rewritten as (Undiscounted Sum of Annualized Costs ÷ Unweighted Sum of Emission 
Reductions over Equipment Life). When compared to Equation (1), it is clear that emission reductions are treated 
identically with both the DCF and the generalized LCF method. The only difference stems from cost-conversion.  

5 𝐶𝑅𝐹(𝑟, 𝑁) =
1

𝑃𝑉𝐹(𝑟,𝑁)
=

𝑟∗(1+𝑟)(𝑁−1)

(1+𝑟)𝑁−1
. 
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𝐶𝐸𝐿𝐶𝐹′
=

𝐶0∗𝐶𝑅𝐹(𝑟,𝑁) +𝐶𝑛

𝐸𝑛
   (𝑜𝑟 

(𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝐶𝑎𝑝𝑖𝑡𝑎𝑙 𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝑠 × 𝐶𝑅𝐹)+ 𝐴𝑛𝑛𝑢𝑎𝑙 𝑂&𝑀 𝐶𝑜𝑠𝑡𝑠

𝐴𝑛𝑛𝑢𝑎𝑙 𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝑅𝑒𝑑𝑢𝑐𝑡𝑖𝑜𝑛𝑠
)  (2’) 

 
This is the formula most often seen for the LCF method.6  

Comparison between DCF and LCF 
➢ Why is the cost-effectiveness value larger with LCF than with DCF? 

It’s like a mortgage: the lower the down payment, the higher the mortgage costs. The DCF method 
considers the value of all costs as if they all could be paid off at present, or at the time when initial capital 
investments are made, whereas the LCF method considers the same set of costs as if they all could only 
be paid off in future years. However, by comparing Equations (1) and (2) (or similarly (1’) and (2’) for the 
special case of constant emission reductions), it is straightforward to show that one can easily convert, 
cost-effectiveness computed using the DCF method into that using the LCF method as follows: 

𝐶𝐸𝐿𝐶𝐹 = [𝑁 ∗ 𝐶𝑅𝐹(𝑟, 𝑁)] ∗ 𝐶𝐸𝐷𝐶𝐹  (4) 

Note that this conversion formula stays the same with both constant and non-constant emission 
reductions. Moreover, the “wedge” between the two cost-effectiveness methods (i.e., [𝑁 ∗ 𝐶𝑅𝐹(𝑟, 𝑁)]) 
is independent of any monetary cost inputs or emission reduction estimates. It depends only on two 
parameters: equipment life (N) and discount rate (r). As illustrated in Figure 2B-2, this wedge grows larger 
with a higher discount rate or a longer equipment life. 

To understand better the wedge between LCF and DCF, it is useful to consider the analogous practice of 
home financing. A typical home buyer usually makes a down payment at the time of purchase and pays 
off the mortgage over the lifetime of the home loan. The cost conversion made by DCF and LCF methods 
corresponds to two what-if scenarios respectively when purchasing a home. The cost conversion in DCF 
is similar to calculating how much the house would cost at the time of purchase if no mortgage is obtained. 
In comparison, LCF converts costs in a similar fashion as in the scenario when no down payments is made 
and the purchase is financed completely through a fixed-rate mortgage that needs to be paid off in 
subsequent years. The wedge between DCF and LCF methods is therefore analogous to the total mortgage 
payments that need to be made in the latter scenario: they grow larger with a higher interest rate and a 
greater mortgage length. 

However, it should be emphasized that it would not be appropriate to state that the cost-effectiveness 
derived from the DCF method underestimates the true compliance costs per ton of emission reduced, or 
conversely, that the cost-effectiveness derived from the LCF method is an overestimation. DCF and LCF 

 
6 Some regulations proposed by the South Coast AQMD, typically for VOC reductions, may entail the reformulation 
of chemical products. In this case, a typical cost-effectiveness analysis uses a methodology that mirrors the LCF 
method with constant emission reductions. First, incremental cost per unit is approximated as the price difference 
between the existing products that have already met the proposed product standard and those that will need to 
undergo reformulation to comply with the new proposed standard. The overall incremental cost is then derived 
from multiplying the unit cost by the number of potentially affected units, which is approximated by the most 
recent annual sales volume of the existing products that have not met the proposed new standard. Next, emission 
reductions are measured by aggregating the amount of pollutant reduced across all affected units that were sold in 
the most recent year. Finally, the cost-effectiveness measure is obtained by dividing the annual incremental 
compliance costs by the annual emissions reduced. 
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are simply two different approaches to convert the compliance costs anticipated at various points in time 
to the same time frame: DCF converts all costs to the present value while LCF annualizes all costs over the 
equipment life. The conversions are done irrespective of how the compliance costs are actually financed 
by each affected facility. The difference in cost conversion between DCF and LCF means that the dollar 
costs of compliance alternatives are expressed at different time periods; therefore, the cost-effectiveness 
results, albeit both in dollar per ton, are not directly comparable to each other. 

FIGURE 2B-2: WEDGE BETWEEN LCF AND DCF 
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Table 2B-1 summarizes the main methodological differences between DCF and LCF in the case of a one-
time capital investment cost made at the initial period and an annually recurring O&M cost, with constant 
annual emission reductions. 
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TABLE 2B-1: MAIN METHODOLOGICAL DIFFERENCES BETWEEN DCF AND LCF 

Item DCF LCF 

Time Horizon Treats all costs (initial capital 
investments and annual O&M 
costs) as if they would be paid off 
in the initial year. 

Treats the initial capital investment 
as if they could only be paid off in 
future years, along with the annual 
O&M costs. 

Cost Conversion Calculates the amount that would 
be needed to set aside at the 
initial year to fund the costs as 
they occur in the future. The fund 
that’s set aside is assumed to be 
invested and generate a rate of 
return at the discount rate 
chosen. 

Calculates the amount of annual 
payments in each future year as if 
the initial capital investment was 
entirely financed through a fixed-
rate loan and would be paid for in 
equal annual installments (similar to 
a home mortgage). The borrowing 
interest rate is assumed to be the 
discount rate chosen.  

Cost-
Effectiveness 

Divides the discounted total costs 
by the unweighted sum of 
emission reductions that are 
expected to occur over the 
equipment life.  

Divides the annualized total costs by 
the amount of emissions reduced at 
any given year  

 

➢ Can the ranking of alternatives change if LCF, instead of DCF, is used? 

The short answer is no. Since the cost-effectiveness analysis is used to compare and rank rules, control 
measures, or alternative means of emissions control, it is of utmost importance to ascertain whether the 
ranking of alternatives could be different when a different cost-effectiveness method is chosen. In effect, 
this is never the case. Suppose there are two such alternatives A and B and that it’s already known that 
alternative A is more cost-effective than alternative B using the DCF method: 

𝐶𝐸𝐴
𝐷𝐶𝐹 <  𝐶𝐸𝐵

𝐷𝐶𝐹 

It automatically implies that alternative A is also more cost-effective than alternative B using the LCF 
method: 

𝐶𝐸𝐴
𝐿𝐶𝐹 = [𝑁 ∗ 𝐶𝑅𝐹(𝑟, 𝑁)] ∗ 𝐶𝐸𝐴

𝐷𝐶𝐹    <     𝐶𝐸𝐵
𝐿𝐶𝐹 = [𝑁 ∗ 𝐶𝑅𝐹(𝑟, 𝑁)] ∗ 𝐶𝐸𝐵

𝐷𝐶𝐹 

This is because, to derive the cost-effectiveness values of both alternatives using the LCF method, we 
simply need to scale up the DCF results by the same factor, i.e., the wedge between LCF and DCF. Since 
this factor is always positive, the operation does not change the ordinal ranking of the alternatives. 

➢ Will the BACT cost-effectiveness guidelines change when LCF is used instead of DCF? 
 
The short answer is no. The minor source BACT cost-effectiveness guidelines use the DCF method to 
establish maximum cost-effectiveness criteria, below which a control method is considered cost-
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effective.7 The criteria derived using the DCF method are not applicable to the cost-effectiveness results 
calculated using the LCF method; the criteria must first be converted to their LCF equivalent. As explained 
earlier, the difference between DCF and LCF in their cost conversion methods implies that the dollar costs 
of compliance alternatives are expressed in different time frames; thus, their cost-effectiveness results 
are not directly comparable with each other. (It’s as if comparing the value of one US dollar to the value 
of one Australian dollar, we need to use the proper exchange rate to convert one currency to the other 
to have a meaningful comparison.)   

The left panel of Table 2B-2 reports the current South Coast AQMD BACT cost-effectiveness guidelines for 
non-major polluting facilities, which were adopted in 1995 and inflation-adjusted to 2014 third quarter 
dollars. The maximum cost-effectiveness for each criteria pollutant was calculated using the DCF method, 
with a four-percent discount rate and a 10-year equipment life. The right panel then converted them to 
the LCF method, by multiplying all amounts in the left panel by a factor of 1.185 (=10*CRF(4%,10)). Again, 
notice that the conversion from DCF to LCF only involves two parameters: the equipment life and the 
discount rate that has already been assumed in the computation of cost-effectiveness using the DCF 
method.  

TABLE 2B-2: BACT MAXIMUM COST-EFFECTIVENESS CRITERIA FOR NON-MAJOR POLLUTING FACILITIES 

 DCF    LCF  

Pollutant 

Average 
(Maximum $ 

per Ton) 

Incremental 
(Maximum $ 

per Ton)  Pollutant 

Average 
(Maximum 
$ per Ton) 

Incremental 
(Maximum 
$ per Ton) 

ROG 28,600 85,800  ROG 33,905 101,715 
NOx 27,000 81,000  NOx 32,008 96,025 
SOx 14,300 42,900  SOx 16,953 50,858 
PM10 6,400 19,000  PM10 7,587 22,524 
CO 570 1,630  CO 676 1,932 

Note: The cost criteria are based on those adopted by the South Coast AQMD Governing Board in the 2006 BACT 
Guidelines, adjusted for inflation to third quarter 2014 dollars using the Marshall and Swift Equipment  

           Cost Index. 

The left panel of Table 2B-3 replicates the cost-effectiveness of various types of burners that are reported 
in the 2008 staff report for PR 1147 – NOx Reductions from Miscellaneous Sources (South Coast AQMD 
2008).8 The right panel then converts the amounts to their LCF equivalent using a four-percent discount 
rate and a 10-year equipment life, as assumed for the DCF method used in the original staff report.9 When 
compared against the BACT guidelines in Table 2B-2, none of the burners listed in Table 2B-3 exceed the 
maximum cost-effectiveness criteria, as long as the comparison is appropriately made using values 
derived with the same cost-effectiveness method. The reason for this consistency is the same as the 

 
7 As mentioned earlier, the Carl Moyer program is an exception in that it uses the LCF method to calculate a 
project’s cost-effectiveness, as required by the statewide program guidelines. 
8 Adjusted for inflation to third quarter 2014 dollars. 
9 In the original cost-effectiveness analysis using the DCF method, no discount rate was explicitly used because it 
was assumed that there was only an initial capital investment cost. Moreover, in the 2011 amendments to Rule 
1147, staff used equipment life different than ten years when demonstrating a few more specific examples of cost-
effectiveness calculation. The 2008 staff report conducted a more aggregate level of analysis, and an equipment 
life of ten years was chosen to be on the conservative side.    



Draft Final Socioeconomic Report 

2-B - 10 

ranking of alternatives, which as discussed above does not change when LCF is used in lieu of DCF. 

TABLE 2B-3: BURNER COST-EFFECTIVENESS FOR RULE 1147 

DCF  LCF 

Burner Size 30 ppm 60 ppm  Burner Size 30 ppm 60 ppm 

(mmBtu/hr) ($ per ton of NOx)  (mmBtu/hr) ($ per ton of NOx) 

Less than 0.5  21,886 18,887  Less than 0.5  25,946 22,390 

1 6,666 6,666  1 7,902 7,902 

2.5 4,444 5,555  2.5 5,268 6,585 

5 3,333 4,999  5 3,951 5,927 

10 3,111 4,444  10 3,688 5,268 

20 3,000 3,333  20 3,556 3,951 
                      Note: The original cost-effectiveness were calculated using the 2008 dollar. All amounts in this                           
                         table have been adjusted for inflation to third quarter 2014 dollars using the Marshall and Swift             
                         Equipment Cost Index. 

 

Sensitivity to Key Parameters Chosen 
The discussion so far concludes that the choice between DCF and LCF does not change the ranking of 
alternatives; moreover, a control method that is considered as cost-effective under the current BACT cost-
effectiveness guidelines for minor sources will remain cost-effective when calculated with the LCF 
method. However, the cost-effectiveness analysis can be very sensitive to the key parameters chosen. 

➢ Discount Rate 

The cost-effectiveness analysis conducted by South Coast AQMD is based on the estimated compliance 
costs that are expected to be incurred privately by the affected facilities. According to the U.S. EPA’s 2010 
Guidelines for Preparing Economic Analyses (2010, section 8.3.1.3), a discount rate that reflects the 
industry’s cost of capital should be used. This discount rate is usually higher than that recommended by 
the Office of Management and Budget in its Circular A-94 Appendix C for cost-effectiveness analysis of 
Federal programs. One of the important reasons for this differential is due to the fact that private facilities 
generally need to pay an industry-specific risk premium in order to obtain capital. In U.S. EPA’s The 
Benefits and Costs of the Clean Air Act from 1990 to 2020 (2011), for example, the proprietary data—Cost 
of Capital Yearbook (by Ibbotson Associates)—was used to estimate the private discount rates for each 
affected industry. 

To put it plainly, the most relevant discount rate to South Coast AQMD should be the real interest rate 
(i.e., borrowing interest rate net of inflation) at which the affected facilities can raise capital to pay for the 
compliance costs. In the perfect world, this rate should most ideally vary with individual facility, 
equipment life, and across time. In practice, however, South Coast AQMD staff has been using a real 
interest rate of four percent since 1987.10 The 2014 Abt report recommended South Coast AQMD conduct 

 
10 Although not formally documented, the discount rate is based on the 1987 real interest rate on 10-year Treasury 
Notes and Bonds, which was 3.8 percent. The maturity of 10 years was chosen because a typical control 
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sensitivity analysis using, for example, a higher and a lower discount rate.  

To demonstrate the sensitivity of cost-effectiveness to the discount rate chosen, we will consider a 
hypothetical example, where there are two control methods A and B with the following profile: 

TABLE 2B-4: COST AND EMISSION REDUCTION PROFILE OF TWO HYPOTHETICAL CONTROLS 

Year 0 1 2 … 15   

  Compliance Costs ($) Constant 
Annual 
Emission 
Reductions 
(tons)  

Initial 
Capital O&M O&M O&M O&M 

A 2,500 200 200 200 200 0.25 
B 200 400 400 400 400 0.25 

 
 

 

Figure 2B-3 below shows how cost-effectiveness varies with different discount rates, with the left panel 
using the DCF method and the right panel the LCF method. Given the same discount rate, it is again verified 
that the cost-effectiveness ranking of alternatives has nothing to do with the choice between DCF and 
LCF; that is, if a control method is more cost-effective at a certain discount rate with the DCF method, it’s 
still more cost-effective when calculated using the LCF method with the same discount rate. 

More importantly, however, it is observed that the ranking of these two alternatives is very sensitive to 
the discount rate used. Specifically, at a discount rate of less than four percent, control method A is more 
cost-effective; however, when the discount rate reaches four percent or higher, control method B 
becomes preferable. This is because a larger share of the overall compliance costs for control method A 
occurs at the initial year, while for control method B, the majority of the compliance costs are spread out 
into the future. When the discount rate goes up, the costs that are expected to occur further into the 
future become relatively cheaper than the more imminent costs, thus favoring control method B. In a 
nutshell, a higher discount rate would generally favor the control methods with a relatively higher annual 
O&M cost than the initial capital cost because the present value of their total costs are decreased by a 
proportionally larger amount than the control methods with the opposite cost structure;11 the converse 

 
equipment life was 10 years; however, a longer equipment life would not have corresponded to a much higher 
rate-- the 1987 real interest rate on 30-year Treasury Notes and Bonds was 4.4 percent. Since 1987, the 4 percent 
discount rate has been used by South Coast AQMD staff for all cost-effectiveness calculations, including in BACT 
analysis, to maintain for the purpose of consistency. 
11 Instead of thinking in terms of present value, we can also reason in terms of annualized costs: a higher discount 
rate would generally favor the control methods with a relatively higher annual O&M cost than the initial capital 
cost because the annualized value of their total costs are increased by a proportionally smaller amount than the 
control methods with the opposite cost structure. The major difference is that, in terms of present value, only the 
annual costs would be discounted; the higher the discount rate, the lower their present value is. In terms of 
annualized value however, only the initial capital investments are annualized into future years; the higher the 
discount rate, the higher the annual installment would become. 
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is true for a lower discount rate. 

 

 
FIGURE 2B-3: SENSITIVITY OF COST-EFFECTIVENESS RANKING TO DISCOUNT RATE 

(Equipment life is taken to be 15 years) 

 

➢ Equipment Life 

The South Coast AQMD determines the equipment life used in its cost-effectiveness analysis through a 
category-by-category review during AQMP control or rule development, and with input from the 
stakeholders. When there is a range of estimated equipment life, South Coast AQMD staff usually chooses 
a representative value that lies on the conservative side. Despite this prudent practice, it is however true 
that cost-effectiveness can be very sensitive to the equipment life assumed for the analysis. To 
demonstrate, we will again consider a hypothetical example that is similar to the one analyzed above: 

TABLE 2B-5: COST AND EMISSION REDUCTION PROFILE OF TWO HYPOTHETICAL CONTROLS 

Year 0 1 2 … N   

  Compliance Costs ($) Constant 
Annual 
Emission 
Reductions 
(tons)  

Initial 
Capital O&M O&M O&M O&M 

A 2,500 200 200 200 200 0.25 
B 200 400 400 400 400 0.25 

Figure 2B-4 below plots the cost-effectiveness of control methods A and B, assuming a four-percent 
discount rate and varying equipment life. Again, it is shown that the cost-effectiveness ranking of 
alternatives is consistent between DCF and LCF. However, the ranking of these two alternatives is very 
sensitive to the equipment life assumed. Specifically, when the equipment life is 15 years or shorter, 
control method B is more cost-effective, but if the equipment would be in operation for longer than 15 
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years, control method A becomes preferable. This is because, when the equipment life is longer, the 
annual O&M cost becomes a more important determinant of the total compliance costs than the initial 
capital investments. As a result, a longer equipment life lends more favor to the control methods with a 
lower annual O&M cost, and the opposite is true for a shorter equipment life. 

FIGURE 2B-4: SENSITIVITY OF COST-EFFECTIVENESS RANKING TO EQUIPMENT LIFE 

(Discount rate is assumed to be 4 percent) 

 

Conclusion 
The Cost-effectiveness analysis plays a critical role in South Coast AQMD’s rule development process. It is 
used to compare and rank rules, control measures, or alternative means of emissions control relating to 
the cost of purchasing, installing, and operating control equipment in order to achieve the projected 
emission reductions. Regarding the cost-effective methodology, South Coast AQMD switched from LCF to 
DCF in 1987 and has been using the DCF method since then. It was first used in the 1989 AQMP, and later 
extended to help determine the maximum BACT cost-effectiveness values, and finally adopted for all 
rulemaking. 

In its final recommendation report for South Coast AQMD’s socioeconomic assessments, the independent 
reviewer Abt Associates suggested South Coast AQMD continue using DCF, but at the same time, conduct 
a separate analysis using LCF, which could be included in an appendix. By doing so, the cost-effectiveness 
of South Coast AQMD’s control measures can then be directly compared with the cost-effectiveness of 
similar control measures proposed by other agencies that use the LCF method. Staff has carefully reviewed 
in this paper both cost-effectiveness methodologies and concludes that: 

• The DCF method, by design, does not impose any constraint on a project’s time profile of emission 
reductions. This makes it more versatile than the LCF method, which is conceptually designed to 
evaluate projects with constant emission reductions. As South Coast AQMD may elect to phase in 
regulation compliance to allow for reasonable time and flexibility for the regulated community to 
adapt to the new regulatory requirements, non-constant emission reductions can occur over the 
initial phase-in period. For this reason, the DCF method is preferred to the LCF method in order 
to maintain a conceptually consistent cost-effectiveness methodology. 

• While maintaining the DCF method, staff also agrees with the 2014 Abt report’s recommendation 
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to juxtapose the LCF and DCF results so as to facilitate the comparison with similar control 
methods proposed by other agencies that use the LCF method. The LCF results can be obtained 
with the following DCF-LCF conversion formula: 

𝐶𝐸𝐿𝐶𝐹 = [𝐸𝑞𝑢𝑖𝑝𝑚𝑒𝑛𝑡 𝐿𝑖𝑓𝑒 ∗ 𝐶𝑎𝑝𝑖𝑡𝑎𝑙 𝑅𝑒𝑐𝑜𝑣𝑒𝑟𝑦 𝐹𝑎𝑐𝑡𝑜𝑟] ∗ 𝐶𝐸𝐷𝐶𝐹 

The capital recovery factor is jointly determined by the discount rate (r) and equipment life (N) 
that are assumed in the cost-effectiveness computation using the DCF method: 

𝐶𝑅𝐹(𝑟, 𝑁) =
𝑟 ∗ (1 + 𝑟)(𝑁−1)

(1 + 𝑟)𝑁 − 1
 

The CRF value can also be obtained using the Excel function: PMT(r,N,-1, ,1).  

Meanwhile, it is worth emphasizing that, although the cost-effectiveness values vary between DCF and 
LCF (mainly due to different cost conversion procedures), the cost-effectiveness ranking of alternatives 
does not change with the method used. If a control method is considered as cost-effective under the 
current BACT minor source guidelines, it will remain so when both the cost-effectiveness value and the 
BACT guidelines are converted to their LCF equivalent. (For clarity and consistency, the official BACT 
guidelines for minor sources will continue to be determined using the DCF method.) 

However, as discussed in the 2014 Abt report, the cost-effectiveness analysis can be very sensitive to the 
key parameters chosen, namely the discount rate and the equipment life assumed for the analysis. This 
paper provides hypothetical examples to demonstrate this point, and it also offers a detailed discussion 
to explain the reasons behind this sensitivity. For future practice, staff recommends considering 
consideration of a sensitivity analyses on a case-by-case basis. A sensitivity analysis may be pursued if a 
reasonable deviation from either the assumed discount rate or the assumed equipment life can impact 
the cost-effectiveness ranking of a control method or change its cost-effectiveness designation under the 
BACT minor source guidelines. 
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The cost of installing zero emissions infrastructure includes many parameters that have not traditionally 

been considered in air quality plans. As discussed in Chapter 2 of the Draft Final Socioeconomic Report, 

some zero emissions infrastructure costs are included in the socioeconomic assessment, such as onsite 

panel upgrades and fuel switching costs (e.g., from natural gas to hydrogen). Details for how zero 

emissions infrastructure is included for each control measure is discussed in Appendix 2A. Many details 

are not currently available to estimate total costs from widespread deployment of zero emissions 

technologies.  The cost for these technologies will be due in part to South Coast AQMD control measures.  

However most of the transition to zero emissions technology for mobile sources, building electrification, 

and many stationary applications (e.g, power plants) is associated with state policies (e.g., from state 

legislation, Air Resources Board, Public Utilities Commission, Energy Commission, etc.). The 2022 Revised 

Draft Final AQMP relies on these statewide policies to achieve air quality standards. Similarly, state level 

agencies are also most appropriate to use their expertise to develop methods and analysis of the costs of 

transitioning to zero emission technology. New methods must be developed to assess these costs, in part 

due to the rapidly evolving policies being put forth by the state. South Coast AQMD will contribute to 

developing these cost estimation methods and will continue to update socioeconomic analyses for plans 

and rules as more information becomes available.  

In order to assist in developing an understanding of potential approaches to evaluating zero emission 

infrastructure costs, South Coast AQMD commissioned Industrial Economics Inc (IEc) to conduct a 

literature review of studies throughout the country that have explored this topic.  A memorandum 

summarizing this literature as well as some potential next steps is included in this appendix below. 
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MEMORANDUM  |  25 September 2022  

 

TO  Elain Shen, South Coast Air Quality Management District 

FROM  Derek Ehrnschwender & Jason Price, Industrial Economics, Inc. 

SUBJECT  Best Practices for Estimating Costs of Zero-Emission Fueling Infrastructure – Task 1: 

Screening-Level Review and High-Level Methodological Description 

  

 

INTRODUCTION  

The South Coast Air Quality Management District’s (AQMD’s) 2022 Air Quality Management Plan 

(AQMP) is likely to rely extensively on the adoption of zero-emission (ZE) technologies. The 

development of necessary infrastructure to support these technologies is a key component of the 

transition toward their increased use, in addition to investments in the end-use technologies 

themselves. The specific expenditures required for ZE supporting infrastructure are wide-ranging, 

including equipment purchases, property access, installation labor and materials, networking and 

payments system operations, ongoing hardware maintenance, electricity or ZE fuel supply, electricity 

capacity investments1, and any necessary upgrades to the electricity transmission and distribution 

systems.  

Accurately accounting for the costs of these investments in the AQMP poses a number of challenges. 

The first of these is establishing the level and type of infrastructure investment necessary for ZE 

technologies. This will depend, in part, on uncertain use patterns for some ZE technologies (e.g., the 

extent to which EVs charge during the day versus overnight) and the extent to which ZE technologies 

can use existing infrastructure, which is also uncertain in some cases. In addition, the transition to ZE 

technologies in the South Coast AQMD is not occurring in a policy or economic vacuum. Various 

California state agencies are developing rules requiring or incentivizing ZE technologies; the Federal 

government is also promoting these technologies; and consumers have started to show an increased 

preference for many of these technologies. These factors, as well as measures included in the AQMP, 

will contribute to increased ZE infrastructure needs over time. Thus, a key challenge for South Coast 

AQMD in the context of analyzing the AQMP’s costs is determining what ZE infrastructure costs are 

attributable to the 2022 AQMP. Allocating ZE infrastructure costs to specific policy initiatives will 

present a particular analytic hurdle not addressed by any of the sources included in this review. 

The purpose of this memo is to provide an initial review of past studies that have examined the costs of 

ZE technology infrastructure and, based on this review, to identify the broad contours of a potential 

approach for South Coast AQMD to apply in the context of the 2022 AQMP. We first outline the 

various investments and other expenditures relevant to the development of ZE supporting 

infrastructure. We then review nine distinct studies that have employed a variety of techniques for 

assessing and delineating the costs associated with various aspects of supporting infrastructure for ZE 

technology adoption. Finally, we describe a potential approach for estimating the infrastructure costs 

associated with ZE technologies implemented pursuant to regulatory initiatives in the 2022 AQMP. To 

 
1 Capacity investments are related to but separate from costs related to electricity supply.  The latter are related to the costs associated with 

a given MWh produced.  By capacity costs, we refer to the investments in excess capacity required to meet CAISO reserve margin requirements, 

expressed as a specified percentage of the capacity required to meet peak demand. 
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conclude, we outline next steps for a more detailed review and development of more detailed 

methodological recommendations. 

TYPES OF ZE INFRASTRUCTURE COSTS  

This section outlines the various types of infrastructure costs relevant to ZE technologies. These costs 

include the following, organized into two general segments, ZE equipment costs (onsite capital costs 

such as mobile source charger/refueling hardware and installation, building electrification equipment 

and electrical system upgrades, stationary source equipment and electrical system upgrades, and 

operation and maintenance costs) and energy system costs (investments in the energy supply, 

transmission and distribution systems)2:  

ZE equipment costs: 

• Onsite capital costs, including the procurement of equipment to be installed, such as battery electric 

vehicle chargers, as well as any “make-ready” engineering upgrades to the sites in question to 

support infrastructure installation, such as electrical improvements to parking garages to support 

fast charging. This category also includes equipment installation labor and materials costs, as well 

as “soft costs” associated with installation, such as permitting, securing property access, and 

coordination with the local utilities. 

• Operations costs, including payment system operations and networking with local utility systems and 

the relevant ZE technologies to facilitate smart charging.3 

• Maintenance costs associated with ZE supporting infrastructure upkeep, including labor and 

materials or replacement components. 

Energy system costs: 

• Investment costs for expansion of the electric generator fleet may be incurred to meet the 

increase in electricity demand associated with electrification. This would include investments in 

peaking unit capacity to meet CAISO reserve margin requirements if peak demand increases due 

to electrification. 

• Investment costs for expansion of the transmission and/or distribution systems, including 

investments in transmission/distribution lines as well as substations. 

The above costs will be influenced by several factors specific to the given context. These include the 

characteristics of the ZE infrastructure in question (such as the type of battery electric vehicle charger, 

the number of ports, the installation location), as well as regional differences affecting the costs of fuel 

and electricity, property access, labor, and transmission and distribution grid upgrades. Another key 

parameter is the scale and timing of the ZE infrastructure to be installed, as energy consumption per 

vehicle and the ratio of chargers/fueling stations to the ZE vehicle stock may vary over time. Each of 

these additional factors (as well as others) will contribute to the total costs associated with ZE 

infrastructure development and may warrant specific consideration through parameterization or 

sensitivity analysis in any cost estimation. 

 
2 ZE equipment costs are generally experienced first by utility customers for improvements on their side of the onsite electric meter, whereas 

energy system costs are generally experienced first by electric utilities for improvements on the utility side of the meter. 

3 The cost of electricity or ZE fuel specifically would need to be accounted for either at the generator or utility level or the customer level, to 

avoid double counting. 
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REVIEW OF PRIOR ANALYSES  

Based on our initial review of the literature, few studies examine costs across all of the categories 

specified above. Any method employed by South Coast AQMD to capture costs across all of these 

categories would need to draw from the various methods employed across different past analyses. In 

the following section, we review nine relevant studies and their methods for estimating aspects of the 

costs associated with ZE supporting infrastructure. 

PNNL’S “ELECTRIC VEHICLES AT SCALE:  HIGH EV ADOPTION IMPACTS ON THE WESTERN U.S.  

POWER GRID”  

Phase I of a U.S. Department of Energy-commissioned analysis by the Pacific Northwest National Lab 

assesses whether there are sufficient resources in the U.S. power grid to provide the electricity for a 

growing battery electric vehicle (EV) fleet, and what recommended operational changes (such as 

managed charging practices) might be implemented to accommodate the growing EV fleet.4 The 

analysis used the National Renewable Energy Laboratory’s electric vehicle infrastructure projection 

(EVI-Pro) tool to develop load profiles specific to the light-duty EV fleet using both home and public 

chargers. The analysis assumes that medium-duty vehicle use resembles a delivery business with 

trucks charged after a single day shift’s worth of deliveries. For heavy-duty vehicles, researchers 

developed a transportation simulation model using Bureau of Transportation Statistics and Federal 

Motor Carrier Safety Administration data to approximate a simplified U.S. highway network and 

charging network. The combined light-, medium-, and heavy-duty vehicle load profiles combine to 

make an aggregate charging load specific to the Western Electricity Coordinating Council (WECC) 

grid context.  

PNNL used the WECC Transmission Expansion Planning Policy Committee’s (TEPPC’s) 2028 

planning model as the base case for future generation and transmission assets, as well as generating 

capacity retirements.5 The researchers calculate what they term the “EV resource adequacy” in the 

WECC, or the amount of light-duty EV deployments where reliability issues would begin, under 

different scenarios including a “managed charging” scenario where EV customers have a price 

incentive to shift charging to off-peak times. The researchers investigated whether generation capacity 

or the transmission system is likely to be the limiting factor on delivering power to serve the EV load 

and found that the WECC, as a complete system, has enough generation capacity, but given the 

transmission system’s limitations the generating capacity is not located in the right places to serve all 

EVs. The modeling also allows for the calculation of electricity production costs resulting from EV 

loads, in $/MWh. A state-level analysis of EV penetration in Washington state allows for region-

specific inputs, allowing for the development of locational marginal pricing estimates as a function of 

EV deployment in each region, though these estimates do not account for additional investments in 

transmission and distribution. Phase II of this analysis focuses on impacts to the transmission and 

distribution system.6 This second report evaluates scenarios of widespread light duty vehicle adoption 

and tests new modeling routines on a specific distribution circuit in Southern California Edison 

 
4 “Electric Vehicles at Scale – Phase I Analysis: High EV Adoption Impacts on the Western U.S. Power Grid,” (2020). Pacific Northwest National 

Laboratory. 

5 The TEPPC 2028 model is developed using ABB GridView, a production cost simulation software. 

6 “Electric Vehicles at Scale – Phase II: Distribution System Analysis” (2022). Pacific Northwest National Laboratory 
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territory. The analysis showed that impacts to the distribution system may require both distribution 

system infrastructure upgrades as well as smart charging management to address load impacts. 

CALIFORNIA’S  2022 CLIMATE CHANGE DRAFT SCOPING PLAN UPDATE  

California’s 2022 Scoping Plan outlines the state’s pathways to achieving carbon neutrality by 2045, 

incorporating modeling of four scenarios across sectors including transportation. The strategy 

examined for achieving carbon neutrality includes ZE technologies such as those contemplated by 

South Coast AQMD, as well as a suite of other investments such as the transition of the power sector 

to increased reliance on renewables. To evaluate the investments required through 2045, CARB used 

E3’s PATHWAYS model and its identification of necessary technology stocks, fuel consumption, 

energy sources and infrastructure. The costs captured in the PATHWAYS modeling include initial 

equipment investments as well as expenditures on energy, operations and maintenance, levelized to 

arrive at an annualized cost. Fuel savings and resulting cost savings are included as a result of this 

analysis. The results of the modeling include costs specific to the general category of ZEV deployment 

and reduced driving demand, but the study does not specify how ZE infrastructure costs and the 

associated changes in the transportation fuel mix are reflected in these costs.7 

CALIFORNIA’S  2022 STATE IMPLEMENTATION PLAN  

The California Air Resources Board (CARB) describes in the 2022 State Strategy for the State 

Implementation Plan (SIP) its strategy and commitments to reduce emissions from State-regulated 

sources in order to meet the state’s 70 parts per billion (ppb) 8-hour ozone standard. This report 

expands on the scenarios reflected in the 2020 Mobile Source Strategy, CARB’s multi-pollutant 

planning effort. Measures included in the 2022 State SIP Strategy are developed in parallel with the 

2022 Climate Change Scoping Plan Update. The State SIP Strategy references CEC’s AB 2127 

Electric Vehicle Charging Infrastructure Assessment, which includes a biannual report assessing the 

charging needs of California’s ZE fleet by 2030. This analysis used vehicle stock scenarios from the 

2020 Mobile Source Strategy to estimate future charging station requirements, informed by the 

following models and analytical tools: NREL’s EVI-Pro 2 (intraregional EV travel), EVI-RoadTrip 

(long-distance interregional EV travel), WIRED (ride hailing EVs), HEVI-Load (MD/HD EVs), and 

CARB’s California Hydrogen Infrastructure Tool (CHIT) which models FCEV infrastructure 

deployment. The 2022 State SIP Strategy does not present total anticipated costs associated with the 

buildout of ZE infrastructure (chargers or electricity generating, transmission, and distribution 

capacity), though it does report average per-charger costs from data collected by the CEC’s CALeVIP 

incentive program for light-duty charging infrastructure.8  

The 2022 State SIP Strategy outlines near-term planned ZE charger capacity intended to address the 

progress necessary to meet infrastructure development needs, though it does not compare planned 

charger capacity against any estimates of the charger capacity needed. The SIP Strategy also indicates 

that CARB staff also intend to use the REMI Policy Insight Plus to estimate the macroeconomic 

impacts of the State SIP Strategy on the California economy. More specifically, CARB staff intend to 

use the direct costs of the Strategy as inputs in the model and report annual changes in employment, 

 
7 “2022 Draft Scoping Plan Update and Appendices.” (2022). California Air Resources Board. 

8 “AB 2127 Electric Vehicle Charging Infrastructure Assessment.” (2021). California Energy Commission. 
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output, fiscal impacts, and other metrics requiring the development of assumptions around the level at 

which costs are applied (consumer spending, purchase and production costs).9 

CALIFORNIA’S  SB 100 JOINT AGENCY REPORT AND 2045 FRAMING STUDY  

A 2021 joint agency report from CEC, CARB, and the CPUC—developed in pursuit of SB 100— 

provides a review of the policy necessary to meet 100 percent of California’s retail and state electricity 

demand with renewable and zero-carbon resources by 2045. While the focus of this study differs from 

South Coast AQMD’s interest in understanding the implications of increased ZE technology adoption, 

it applies analytic tools similar to those that would be used to assess the electricity system costs 

associated with ZE technologies.  The report does not assess ZE equipment costs or costs related to 

distribution system improvements, but it does include capacity expansion modeling of changes 

anticipated to meet both new demand and regulatory goals. The SB 100 analysis builds on prior work 

in the CPUC Integrated Resource Planning (IRP) 2045 Framing Study for the 2019-21 IRP cycle. 

The 2045 Framing Study adopts a version of E3’s RESOLVE California capacity expansion model 

with updates, such as accounting for all balancing authorities in California, adding hydrogen fuel cells 

to the candidate resource options, and expanding out-of-state and offshore wind potential. The input 

scenarios include hourly load profiles for a set of representative days and account for the demand 

response capabilities of the ZE infrastructure load. The modeling’s primary inputs are hourly loads for 

a representative set of days over the time horizon to 2045, accounting for policy constraints and 

changes in resource costs. The annual total resource cost for each scenario includes operating costs and 

fixed costs including levelized new capital investments in generation, storage, and transmission. The 

modeling does not assign specific costs to the transportation sector or associated ZE infrastructure 

individually.10 

NYSERDA’S  BENEFIT-COST ANALYSIS  OF EV DEPLOYMENT IN NEW YORK  

A 2019 benefit-cost analysis commissioned by the New York State Energy Research and Development 

Authority (NYSERDA) assessed expected impacts associated with largescale adoption of ZE battery 

electric vehicles in the State of New York.11 The core of the analysis was a per-vehicle comparison of 

overall costs versus benefits, with supporting infrastructure (in this case, the deployment and operation 

of battery electric vehicle chargers) playing a key role. The analysis uses scenarios to assess the 

impacts of customer charging behavior (charging when convenient versus the use of financial 

incentives to shift charging behavior to off-peak times), as well as a “high infrastructure” case 

assuming a greater degree of direct current (DC) fast charger deployment and use. The modeling also 

divided New York into three subregions: the New York Metropolitan area, Long Island, and Upstate 

New York, across which the research considered cost differences in electricity generation and 

distribution, property, labor, and materials. 

The NYSERDA analysis made use of real-world cost information where available. For Level 2 and 

DC Fast Chargers, the analysis accounted for capital costs including make-ready site improvements, 

charger procurement, and installation using data collected by NYSERDA from prior deployment 

initiatives, while assuming a low cost of $50 for residential Level 1 charger deployment. To determine 

 
9 “Draft 2022 State Strategy for the State Implementation Plan.” (2022). California Air Resources Board. 

10 “2021 SB 100 Joint Agency Report - Achieving 100 Percent Clean Electricity in California: An Initial Assessment.” (2021). California Air 

Resources Board, California Energy Commission, California Public Utilities Commission. 

11 “Benefit-Cost Analysis of Electric Vehicle Deployment in New York State,” (2019). New York Energy Research and Development Authority. 
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the scale of Level 1 and Level 2 charger deployment, the analysis relied on survey data of existing 

charger deployments for each region, making use of simplifying assumptions around DC fast charger 

deployment due to the more nascent nature of this technology. The analysis accounted for the 

increased maintenance and operations costs of public chargers only through assuming a 50 percent 

increase in cost to the customer for use of public chargers, assuming all of these costs would be passed 

through to ZE vehicle operators. 

For modeling ZEV-related electric load, the study used charger use information from one surrogate 

utility in each region to develop charging load profiles associated with each scenario, the costs of 

charging to customers, and utility revenues. To estimate the electricity generation and capacity costs 

associated with additional ZEV-related load requirements, the analysis relied on other existing studies. 

For generation costs, the analysis relied on production simulation modeling informed by NYISO’s 

Congestion Assessment and Resource Integration Study (CARIS), which includes the projected value 

of energy for each utility in New York. For capacity costs, the study applied forecasted installed 

capacity (ICAP) prices from the New York Department of Public Service (DPS). However, these 

projections of generation and capacity costs from CARIS and DPS, respectively, do not account for the 

degree to which new EV-related loads will affect marginal generation costs or capacity costs. To 

calculate incremental transmission and distribution costs, the analysis relied on each utility’s marginal 

costs of service studies, adjusted by expected peak-load additions due to EV deployment. 

RMI’S “REDUCING EV CHARGING INFRASTRUCTURE COSTS” REPORT  

A 2020 report from the Rocky Mountain Institute provides a more detailed look at the costs associated 

with specific components of battery electric vehicle charging infrastructure.12 The study uses the 

delineation of cost components to identify opportunities for future cost reductions. The analysis used 

literature, public utility procurement filings, and a survey of a different stakeholders to identify a range 

of costs associated with charger procurement, data and networking contracts, credit card readers, and 

cabling. The study also breaks out installation costs between labor, materials, permitting, and relevant 

taxes and shows the evolution of these costs over time. For distribution utility infrastructure and make-

ready site upgrades, the study uses the National Renewable Energy Laboratory’s (NREL’s) 2019 

Distribution System Upgrade Unit Cost Database to identify components and costs that may be 

required for distribution upgrades to support EV charger installation, such as line extension or 

transformer upgrades, depending on the context of the given site. 

The RMI study also includes an informative discussion of what they term “soft costs:” process costs, 

marketing costs, site acquisition, meeting local building codes, obtaining local building permits, 

obtaining utility interconnections, and the costs of delays in permitting. Survey respondents noted the 

frustrating and unpredictable nature of many of these costs, especially as regulations and codes around 

ZE supporting infrastructure continue to evolve.  

E3’S  “DISTRIBUTION GRID  COST IMPACTS DRIVEN BY TRANSPORTATION ELECTRIFICATION” 

REPORT  

A 2021 report from Energy + Environmental Economics, GridLab, and the U.C. Berkeley Goldman 

School of Public Policy assessed electric utility distribution upgrade costs for two categories of 

upgrades relevant to the deployment of power system infrastructure that may support ZE technologies: 

marginal additions from EV charging (coincident peak load) and secondary distribution costs driven 

 
12 “Reducing EV Charger Infrastructure Costs,” (2020). Chris Nelder and Emily Rogers, Rocky Mountain Institute. 



 

2-C - 8 

 

by the interconnection of EV chargers (connected load). While incremental costs associated with new 

connected load are less than 10 percent of per kW costs associated with coincident peak load, the 

magnitude of connected load (total connected charger capacity) is substantially larger than forecasted 

coincident peak load (expected maximum coincident demand drawn by connected chargers).  

The study’s method for estimating marginal costs for new capacity-related distribution investments 

relies on an aggregation of all relevant investments made or planned by the utility divided by the load 

growth that is driving those investments, using high-level aggregated costs by category from rate cases 

or FERC reports. These $/kW estimates can then be applied to forecasted expansions in both 

coincident peak load and total connected load to obtain total additional cost estimates. To calculate 

forecasted changes in load, E3 identified residential and public EV charging occurring during peak 

load times and scaled these load estimates with the vehicle adoption scenarios defined in UC 

Berkeley’s 2035 Report 2.0. 13,14 

MASSACHUSETTS  EEA’S  TECHNICAL PATHWAYS MODELING FOR THE CLEAN ENERGY AND  

CLIMATE PLAN OF 2025 AND 2030  

To support the development of the Massachusetts Office of Energy and Environmental Affairs’ Clean 

Energy and Climate Plan for 2025 and 2030, Evolved Energy Research (EER) modeled a multi-

strategy pathway for achieving the decarbonization goals outlined in the Massachusetts 2050 

Decarbonization Roadmap. These strategies include, among other elements, increased penetration of 

renewables, building electrification, electrification of the transport sector, and various working lands 

initiatives.  

While the analysis identifies the additional electricity system investments expected under the 

decarbonization pathway scenario, it does not allocate these costs to individual elements of the 

decarbonization pathway. To determine changes in energy system costs, EER used its 

EnergyPATHWAYS stock accounting model to develop bottom-up estimates of energy demand across 

a wide range of sectors and energy types under the decarbonization scenario. The totaled hourly energy 

demands from EnergyPATHWAYS are used as inputs to EER’s Regional Investment and Operations 

(RIO) capacity expansion and resource allocation model, which identified least-cost supply-side 

pathways for the electricity sector, inclusive of investments in new transmission infrastructure. Costs 

associated with changes to the energy supply system are assessed at a system-wide level and are not 

assigned to specific demand categories, such as ZE vehicles.15,16 

The outputs from EER’s analysis also served as inputs into an analysis conducted by BW Research 

and Industrial Economics of the economic impacts associated with the Clean Energy and Climate Plan. 

Using the IMPLAN input-output model, the analysis examined employment impacts associated with 

increased clean energy investment. 

 

 
13 “2035 Report 2.0: Distribution Grid Cost Impacts Driven by Transportation Electrification,” (2021). Energy + Environmental Economics. 

14 “2035 Report 2.0: Transportation.” 2021. Goldman School of Public Policy, University of California Berkeley. 

15 “Energy Pathways to Deep Decarbonization: A Technical Report of the Massachusetts 2050 Decarbonization Roadmap Study.” (2020). 

Massachusetts Executive Office of Energy and Environmental Affairs. 

16 “Appendices to the Massachusetts Clean Energy and Climate Plan for 2025 and 2030.” (2022). Massachusetts Executive Office of Energy and 

Environmental Affairs. 
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NYSERDA’S  INTEGRATION ANALYSIS  FOR THE NYS CLIMATE ACTION COUNCIL’S DRAFT SCOPING 

PLAN  

Pursuant to New York’s Climate Leadership and Community Protection Act (CLCPA), New York’s 

Climate Action Council developed a Draft Scoping Plan and Integration Analysis in 2021 to model the 

sectoral transformations that must take place to achieve the GHG emissions reductions set forth by the 

CLCPA. Similar to the Massachusetts EEA analysis, the Integration Analysis estimates changes in 

electricity system investment and operational costs associated with multiple changes to the state’s 

energy systems, including building electrification, EV adoption, increased penetration of renewable 

generating capacity, building shell improvements, and the investments necessary to support 

electrification.  The study examines electricity system cost impacts for all of these changes collectively 

(rather than individually).  

To assess impacts on New York’s electricity system, the analysis developed load forecasts for each 

scenario and relied on an integrated suite of electricity system models to assess the impacts of both 

changes in load and decarbonization of electricity supply. The analysis used historical hourly system 

load shapes across a range of end uses (including ZE transportation), along with annual forecasted 

electricity demand by end use, to create hourly end use load shapes in forecasted years. These forecasts 

took into account both load increases (such as from vehicle electrification) and load decreases (such as 

from building shell improvements). For the hourly load curve specific to light duty transportation, the 

analysis used E3’s RESHAPE tool, designed to capture the diversity of housing stock and incorporate 

geographically distinct weather data. To determine the capability of New York’s electric supply 

infrastructure to meet forecasted demand, the analysis used resource adequacy and capacity expansion 

models, RECAP and RESOLVE. RECAP performs loss-of-load probability simulations to determine 

the adequacy of resource portfolios to reliably meet demand. RESOLVE combines capacity expansion 

decisions with production cost information to determine least-cost approaches to meeting load 

requirements, including both generation and transmission investments. RESOLVE accounts for the 

flexible load and demand response characteristics of the vehicle charging and buildings sectors, and it 

uses a zonal transmission scheme to simulate power flows within New York and its neighbors. Costs 

associated with changes to the energy supply system to meet future demand were assessed at a system-

wide level and were not assigned to specific demand categories, such as ZE vehicles.17  

POTENTIAL APPROACH AND NEXT STEPS  

This section outlines a potential approach for estimating costs associated with ZE supporting 

infrastructure. Note that this approach is informed by the preliminary review of the above studies, but 

it is not meant to be a specific recommendation. We also describe potential next steps for additional 

research. 

Potential  method for  es t imat ing ZE  in fr astructure  costs  

Costs associated with ZE infrastructure can be segmented into two categories that have the potential to 

be quantified at an early stage, and an additional category that may not be quantifiable until more 

information becomes available.  The first two categories include ZE equipment costs, including 

hardware, installation, operation and maintenance costs associated with chargers and refueling 

stations, building electrification, and stationary source ZE equipment and energy system costs, 

including improvements to energy supply and transmission and distribution infrastructure to support 

 
17 “New York State Climate Action Council Draft Scoping Plan: Integration Analysis Technical Supplement.” (2021). New York State  Energy 

Research and Development Authority. 
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vehicle refueling and recharging. The third category includes ‘soft costs’ that are not readily 

quantifiable, but may have significant costs for many sites, as described in the RMI report.  These ‘soft 

costs’ include factors such as land use costs (site acquisition, existing site re-designs, easements, etc.), 

opportunity costs (permitting delays, etc.), marketing, employee training, future-proofing (e.g., 

overbuilding electrical infrastructure for potential future changes), and stranded asset costs (e.g., 

equipment that is turned over before its useful life due to subsequent advances in technology). In many 

instances these ‘soft costs’ are unknown going into a specific project and can present significant 

hurdles. These ‘soft costs’ are often not quantifiable when considering the broad transition to zero 

emissions technology. Additional research will be needed as more zero emissions infrastructure is 

installed to develop estimates for these costs. The following discussion addresses potential methods for 

approaching the estimation of each of the first two categories. 

To estimate ZE equipment costs, an initial step will require determining the scale of ZE-related 

equipment to be installed.18 These projections can be based on vehicle deployment goals or 

projections, and would helpfully be segmented by type (e.g., Level 2 versus DC Fast Charging) and 

location (e.g., workplace, public, highway corridor). This magnitude of ZE infrastructure deployment 

would then serve as the initial input for calculating costs according to each of the ZE equipment cost 

categories denoted above. A stock rollover approach would facilitate capturing retirements and 

replacements as a part of new stock additions. New additions to the infrastructure stock would be 

multiplied by the estimated unit costs for each procurement and installation cost component. The total 

stock is relevant for the purposes of capturing ongoing operations and maintenance costs. California-

specific data is often well-represented in national studies summarizing these cost inputs. Region-

specific estimates for variables such as necessary make-ready improvements, labor, property, 

permitting and other soft costs should be prioritized where available.19, 20 

For the purposes of calculating energy system costs, it will be necessary to jointly consider the 

electricity load (demand) and supply-side effects of ZE technologies. With respect to electricity loads, 

the adoption of ZE technologies will affect both overall loads and load shape (i.e., the temporal profile 

of loads). To capture these changes in load patterns in the context of electrification, it is important to 

assess how changes in the stock of electric vehicles and the charging behavior of vehicle operators will 

change over time. The former can be projected based on projected electric vehicle sales and typical 

vehicle turnover, but the latter is more uncertain, as the timing of charging will depend on the pattern 

of charger infrastructure development, the prevalence of managed charging policies, and the 

performance of chargers. For example, if charging infrastructure development is centered more on 

home chargers, charging is likely to be more concentrated in the evening/overnight hours. However, if 

charging infrastructure is more available in public spaces and a full charge takes only a few minutes, 

charging may be more concentrated in the daytime hours. For the purposes of assessing the cost 

implications of increased load, understanding whether these new loads are coincident with peak 

 
18 Examples of site-specific considerations can be found in: “Electric Public Charging Toolkit for Heavy-Duty Trucks: Guidance for Businesses” 

(2022). Port of Long Beach.  

19 CARB has assessed the regional variability of the need for make-ready infrastructure upgrades and associated costs. See: “EV Charging 

Infrastructure: Nonresidential Building Standards,” (2020). California Air Resources Board. 

20 For a comparison of California-specific ZE infrastructure costs compared against the rest of the U.S., see: “Estimating Electric Vehicle 

Charging Infrastructure Costs Across Major U.S. Metropolitan Areas,” (2019). Michael Nicholas, The International Council on Clean 

Transportation. 
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demand will be critical to accurately assessing the investments in electricity system capacity necessary 

to accommodate ZE technologies. 

To assess the cost implications of these changes in electricity load and load shape, ideally an electricity 

capacity expansion model would be paired with a reliability model. A capacity expansion model would 

project the additional capacity investments that would most cost-effectively meet projected loads, 

inclusive of transmission investments and accounting for the timing and overall magnitude of loads. 

Pairing the capacity expansion model with a system reliability model would ensure that the projected 

capacity investments planned by the capacity expansion model are sufficient to meet system reliability 

requirements (estimated according to metrics such as the loss of load expectation). The outputs of the 

capacity expansion model would include the change in system investment and operational costs 

associated with the changes in load. Because such an analytic exercise would understandably 

incorporate a degree of uncertainty, we recommend incorporating sensitivity analysis for key 

parameters. Cost projections would ideally be presented as a potential range. 

Assessing the infrastructure costs related to ZE technologies fueled with hydrogen (or hydrogen-

derived fuels) would be similarly complicated. Because hydrogen has not been widely used as a fuel in 

the U.S., an analysis of the costs associated with hydrogen deployment would need to consider the 

costs of establishing a robust supply chain. This would include investments in hydrogen production 

capacity, storage systems, transmission and distribution networks, and investments in hydrogen-using 

equipment. Across this supply chain, it would be important to address a number of uncertainties, such 

as the mix of technologies used to produce hydrogen (e.g., electrolysis or methane reformation); the 

degree to which additional electric generating capacity investment would be required to support 

hydrogen production; whether existing infrastructure could be used for storage, transmission, and 

distribution; and the extent to which different end uses would require the transformation of hydrogen 

(e.g., liquefaction or the production of ammonia from hydrogen). 

To the extent that California’s energy systems are already undergoing transformation to accommodate 

ZE equipment due to statewide policy initiatives, attribution of the associated infrastructure investment 

costs to the state versus South Coast AQMD will likely pose challenges. Accurate allocation of costs 

between the state and South Coast AQMD would require statewide energy system modeling with some 

degree of regional detail within the state. In addition, it would require a baseline projection of how the 

energy system in the state and in the South Coast AQMD is likely to change over time under current 

state policies. Separate energy system modeling with South Coast AQMD requirements layered on top 

of state policy would then assess the impacts of the state and South Coast AQMD policies combined. 

The difference between the cost outputs generated for this scenario and outputs from the baseline 

scenario would isolate impacts attributable to the South Coast AQMD.  

From a regional economic impact perspective, the changes to the energy system would involve a 

number of countervailing effects. The adoption of ZE technologies would involve investments that 

would have a stimulative effect on the regional economy, but the transition away from fossil fuels 

would reduce economic activity among fossil fuel producers and the network of industries associated 

with them (e.g., engineering support, fuel distributors). Capturing the full breadth of these effects and 

their broader impacts across the economy requires an integrated analysis that pairs energy system 

modeling with economic impact modeling. Energy system modeling will need to capture not only 

changes in the electricity system but also impacts to fuel markets. The outputs from energy system 

modeling will include investments to support ZE technologies, disinvestment associated with reduced 
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fossil fuel demand, and changes in the use of both ZE and conventional (fossil fuel-based) 

technologies. To understand the economic impacts of these changes across the supply chain, the 

outputs from energy system modeling may serve as the basis for inputs for a model of the regional 

economy, such as IMPLAN or REMI. This approach has been applied in a number of statewide and 

national analyses. For example, at the state level, the Massachusetts EEA analysis and NYSERDA 

Integration Analysis described above both paired energy system modeling with IMPLAN to assess the 

economic impacts of decarbonization.  

Addit ional  cons iderat ions  and  recommendat ions  for  fu ture research  

Based on the review presented above, additional considerations for future investigation include the 

following:  

• None of the studies initially reviewed attribute a share of ZE infrastructure costs to specific 

policy initiatives, as South Coast AQMD is interested in for the purposes of AQMP 

development. Many of the studies reviewed above used vehicle deployment projections as a 

starting input for their cost analyses, so if a share of future vehicle adoptions and other ZE 

equipment were attributable to South Coast AQMD’s policies, it may be possible to assign a 

share of costs from a state-wide study to specific regulatory initiatives in the 2022 AQMP.  

• We note the temporal variability of many of the key input variables discussed above. As the 

ZE market continues to expand, component costs are anticipated to continue to decline as 

production and distribution continues to scale. Similarly, the ratio of ZE refueling 

infrastructure availability to ZE vehicle deployment will likely not remain constant as ZE 

vehicles grow in use.21  

• The studies reviewed above focus mostly on ZE infrastructure specific to battery electric 

vehicles, which dominate the current ZE market. Accounting for future increases in the 

deployment and use of hydrogen fuel cell technology would require the collection of 

additional parameters specific to that industry’s costs. Some key differences exist, such as 

differences in the make-ready infrastructure necessary for hydrogen refueling stations and 

impacts to local utilities, which would lean on pipelines and trucking for distribution as 

opposed to the electric grid. 

• The extent to which charging behavior is managed to minimize grid impacts will also affect 

total costs in response to ZE infrastructure development. Tools such as time-of-use pricing, 

utility smart charging programs, and the potential addition of vehicle-to-grid energy storage 

technologies will impact utilities’ ability to leverage ZE technologies for grid benefits. 

 

 
21 AB 2127 mandated an analysis of potential charging needs to meet California’s vehicle deployment goals, which was completed in 2021. See: 

“Electric Vehicle Charging Infrastructure Assessment,” (2021). California Air Resources Board. 
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DETERMINATION WEIGHT OF EVIDENCE 

Causal Relationship Evidence is sufficient to conclude that there is a causal relationship with 
relevant pollutant exposures (e.g., doses or exposures generally within one 
or two orders of magnitude of recent concentrations). That is, the pollutant 
has been shown to result in health effects in studies in which chance, 
confounding, and other biases could be ruled out with reasonable 
confidence. For example: (1) controlled human exposure studies that 
demonstrate consistent effects; or (2) observational studies that cannot be 
explained by plausible alternatives or that are supported by other lines of 
evidence (e.g., animal studies or mode of action information). Generally, the 
determination is based on multiple high-quality studies conducted by 
multiple research groups. 
  

Likely To Be Causal 
Relationship  

Evidence is sufficient to conclude that a causal relationship is likely to exist 
with relevant pollutant exposures. That is, the pollutant has been shown to 
result in health effects in studies where results are not explained by chance, 
confounding, and other biases, but uncertainties remain in the evidence 
overall. For example: (1) observational studies show an association, but co-
pollutant exposures are difficult to address and/or other lines of evidence 
(controlled human exposure, animal, or mode of action information) are 
limited or inconsistent or (2) animal toxicological evidence from multiple 
studies from different laboratories demonstrate effects but limited or no 
human data are available. Generally, the determination is based on multiple 
high-quality studies.  

Suggestive Of, But Not 
Sufficient To Infer, A 
Causal Relationship  

Evidence is suggestive of a causal relationship with relevant pollutant 
exposures, but is limited, and chance, confounding, and other biases cannot 
be ruled out. For example: (1) when the body of evidence is relatively small, 
at least one high-quality epidemiologic study shows an association with a 
given health outcome and/or at least one high-quality toxicological study 
shows effects relevant to humans in animal species or (2) when the body of 
evidence is relatively large, evidence from studies of varying quality is 
generally supportive but not entirely consistent, and there may be 
coherence across lines of evidence (e.g., animal studies or mode of action 
information) to support the determination. 
  

Inadequate To Infer 
The Presence Or 
Absence Of A Causal 
Relationship  

Evidence is inadequate to determine that a causal relationship exists with 
relevant pollutant exposures. The available studies are of insufficient 
quantity, quality, consistency, or statistical power to permit a conclusion 
regarding the presence or absence of an effect.  

Not Likely To Be A 
Causal Relationship  

Evidence indicates there is no causal relationship with relevant pollutant 
exposures. Several adequate studies, covering the full range of levels of 
exposure that human beings are known to encounter and considering at-
risk populations and lifestages, are mutually consistent in not showing an 
effect at any level of exposure. 

(Adapted from U.S. EPA 2019) 
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Implementation of the Revised Draft Final 2022 Air Quality Management Plan will result in improved air 
quality, including lower ozone and PM2.5 concentrations in the South Coast AQMD four-county region. 
Research in epidemiology and health economics has shown that reduced exposure to air pollutants reduces 
incidence of mortality and morbidity endpoints. The effect of these air quality improvements on the number 
of various health endpoints is quantified in these analyses, and valuation methods are used to monetize these 
quantified public health effects to arrive at the overall value of public health benefits. This appendix describes 
the methodology and data inputs used. More detailed results, including breakdowns by county and by each 
health endpoint evaluated, are provided as well. 

Methodology 
The methodology employed to quantify public health benefits consists of several components. The first 
component is the health impact analysis (see Figure 3B-1). This analysis is based on the use of a health impact 
function to estimate the change in incidence of a particular endpoint.  The variables in the analysis include: 
the change in air quality concentrations, baseline incidence, population exposed to the particular health risk, 
and an effect estimate. The effect estimate is derived from epidemiology studies, which use health and air 
quality data to estimate Concentration-Response (C-R) functions which relate the concentration of a particular 
pollutant to a mortality or morbidity endpoint. With all of these data taken together, the health impact 
function can be evaluated to estimate the health effect for a given geographic unit. In the case where there 
are multiple different C-R functions in epidemiology literature that need to be taken into account, a pooling 
method can be used. Pooling allows for a calculation of change in incidence of particular endpoint using 
multiple effect estimates from different epidemiology studies combined together. Once the health impacts 
have been estimated (pooled or un-pooled), a valuation function is applied, which places a monetary value 
on the change in incidence of a given endpoint which is either a scalar value or a distribution of values for a 
given type of incidence. The valuation function can also be pooled together to account for differences among 
valuation studies. 

This methodology is implemented in the Environmental Benefits Mapping and Analysis Program - Community 
Edition (BenMAP-CE) application, which is used for this analysis. BenMAP-CE is a free and open-source 
application maintained by the U.S. EPA. Earlier editions of BenMAP were used to quantify the public health 
benefits of the 2007, 2012, and 2016 AQMPs, as well as for numerous other studies.1 

  

 
1 U.S. EPA lists examples of these studies at: https://www.epa.gov/benmap/benmap-ce-applications-articles-and-

presentations. 

https://www.epa.gov/benmap/benmap-ce-applications-articles-and-presentations
https://www.epa.gov/benmap/benmap-ce-applications-articles-and-presentations
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Data 
The first input into the health impact calculation is the projected changes in air quality for a particular 
pollutant, which are derived from the difference between the “baseline” and the “control” air quality 
scenarios, or the scenarios without and with the Revised Draft Final 2022 AQMP respectively. The projected 
baseline and control air quality scenarios are the result of emission inventories (see Appendix III of the Revised 
Draft Final 2022 AQMP) and air quality simulations based on these emission inventories and other variables 
(see Appendix V of Revised Draft Final 2022 AQMP).2 These air quality projections are produced at the level 
of a 4km x 4km grid for the Basin. The projections are hourly for each modeled year and consist of 365 days 
for both PM2.5 and ozone. These hourly data are converted into daily metrics of air quality changes for each 
pollutant (daily 8-hour max for ozone and daily 24-hour mean for PM2.5), then loaded into BenMAP-CE for 
analysis. The average of the daily changes for each pollutant in 2032 and 2037 is illustrated in Figure 3B-2. As 
shown in panels (b) and (d), the control measures result in decreases in average ozone concentration levels 
throughout the region, with the largest decreases located around the western portions of San Bernardino and 

 
2 Changes in ozone and PM2.5 concentrations used in the health benefits analysis are based on a slightly different 

version of air quality modeling data than included in the Revised Draft Final 2022 AQMP. However, the difference has a 

negligible impact on the changes in pollutant concentrations, and therefore, the health benefits analysis was not re-

run. 

FIGURE 3B-1: HEALTH IMPACT METHODOLOGY 

Source: BenMAP CE User’s Manual, U.S. EPA 
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Riverside Counties. Panels (a) and (c), illustrate the changes in average PM2.5 concentration levels, which 
decrease throughout the region, with the largest decreases concentrated in central Los Angeles County.  

FIGURE 3B-2: AIR QUALITY REDUCTIONS FROM REVISED DRAFT FINAL 2022 AQMP MEASURES, 2032 AND 

2037 

  
 

  

 
 
Note: Ozone concentarations shown here are the summer planning period average of daily 8-hour maxima, whereas 
PM2.5 concentrations are the annual average of 24-hour means.  

 
The population projections in 2032 and 2037 (Figure 3B-3) are based on the 2020 RTP/SCS Growth Forecast 
(SCAG 2020) and were provided by SCAG staff at the 4km x 4km grid-cell level. For the purposes of this analysis, 
SCAG staff converted the population forecast, originally modeled at the level of Transportation Analysis Zones 

Year 2032 Year 2032 

Year 2037 Year 2037 
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(TAZs), to the 4km x 4km grid-cell used for air quality modeling. 

FIGURE 3B-3: PROJECTED POPULATION IN 2037 

 

Baseline all-cause mortality incidence rates are provided by the California Department of Finance (DoF) at the 
county level, by five-year age group, for the base year 2018 and projected through 2032 and 2037. Historical 
baseline respiratory mortality incidence rates are collected from the U.S. Centers for Disease Control and 
Prevention (CDC)’s WONDER database at the county level, by five-year age group. Historical rates are 
projected to 2032 and 2037 using an adjustment factor based on the DoF all-cause mortality projection. 
Baseline incidence for hospital admissions and emergency department visits are based on incidence rates 
provided by the California Department of Health Care Access and Information (HCAI) at the zip-code and 
county-level. County-level estimates of baseline incidence for nonfatal myocardial infarctions and ischemic 
stroke are obtained from the CDC Interactive Atlas of Heart Disease and Stroke. Baseline incidence rates for 
new onset of asthma in children are provided by IEc for the Los Angeles area for 2002-2005 from the Children’s 
Health Study cohort (McConnell et al. 2010). Baseline incidence for all other endpoints not discussed here are 
based on the data included with BenMAP-CE.3  

The effect estimates for each health impact function are from C-R functions as described in Table 3B-1. Local 
estimates in the South Coast AQMD four-county region were selected whenever available and meeting other 
selection criteria recommended by IEc (Industrial Economics, 2022see Appendix 3C). The health effect is often 
estimated as a relative risk (RR), which is the ratio of the probability of an incidence of a particular endpoint 
in an exposed group to the probability of it occurring in an unexposed group. The RRs from the recommended 
study for respiratory mortality from long-term ozone exposure is 1.120 from Turner et al. (2016). The RRs 

 
3 BenMAP-CE User’s Manual is available at https://www.epa.gov/sites/default/files/2015-04/documents/benmap-

ce_user_manual_march_2015.pdf.  

https://www.epa.gov/sites/default/files/2015-04/documents/benmap-ce_user_manual_march_2015.pdf
https://www.epa.gov/sites/default/files/2015-04/documents/benmap-ce_user_manual_march_2015.pdf
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from the recommended studies for all-cause mortality from long-term PM2.5 exposure are: 1.14 (Jerrett et 
al. 2005), 1.104 (Jerrett et al. 2013), 1.17 and 1.14 from Krewski et al. (2009)’s kriging and land-use regression 
estimates, respectively. 

TABLE 3B-1: C-R FUNCTIONS, STUDY POPULATIONS AND VALUATION FUNCTIONS BY ENDPOINT GROUP 

Endpoint C-R Function 
C-R Function 

Study 
Population 

Valuation Function 
($2015)1 

Long-Term Exposure to Ozone 

Mortality, Respiratory Turner et al. (2016) > 30 years VSL (Robinson and 
Hammitt 2016). $9.2 
million ($4.3-$14.2 
million)1 

Incidence, Asthma Pooling of: Tetreault et al. 
(2016); Garcia et al. (2019) 

0-17 years $17,232 (Belova et 
al. 2020) 

Short-Term Exposure to Ozone 

School Loss Days, All Cause Gilliland et al. (2001) 5-17 years  $106/day (BLS, 
2015) 

Minor Restricted Activity Days B. D. Ostro and Rothschild 
(1989) 

18-65 years  $70/day (Tolley et 
al. 1986) 

Emergency Room Visits, All 
Respiratory 

Malig et al. (2016) All ages $875/visit (HCUP 
2016) 

Emergency Room Visits, Asthma Pooling of: Malig et al. 
(2016); Gharibi et al. 
(2019) 

All ages Average of: 
$447/visit 
(Standford et al. 
1999); $534/visit 
(Smith et al. 1997) 

Hospital Admissions, Asthma Moore et al. (2008) 0-17 years $6,564 (HCUP 2014) 

Asthma Symptoms (chest tightness, 
cough, wheeze, shortness of breath) 

Lewis et al. (2013) 5-17 years $219/day (Dickie 
and Mesmen 2005) 
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Table 3B-1 (CONTINUED): C-R Functions, Study Populations and Valuation Functions 

by Endpoint Group 

Endpoint C-R Function 
C-R Function 

Study 
Population 

Valuation Function 
($2015)1 

Long-Term Exposure to PM2.5 

Mortality, All Cause Pooling of: LA-specific 
estimates (Jerrett et al. 
2005; Jerrett et al. 2013), 
Kriging and LUR (Krewski 
et al. 2009), Woodruff et 
al. 2008 (infants only, not 
pooled). 

<1 year; > 30 
years 

VSL (Robinson and 
Hammitt 2016). $9.2 
million ($4.3-$14.2 
million) 

Incidence, Asthma Pooling of: Tetreault et al. 
(2016); Garcia et al. 
(2019) 

0-17 years $17,232 (Belova et 
al. 2020) 

Incidence, Hay Fever/Rhinitis Parker et al. (2009) 3-17 years $600 (Soni 2008) 

Incidence, Lung Cancer Gharibvand et al. (2016) > 30 years $33,809 (Kaye et al. 
2018) 

Hospital Admissions, Alzheimer’s 
Disease 

Kioumourtzoglou et al. 
(2016) 

> 65 years Average of: 
$156,920 
(Alzheimer’s 
Association 2020); 
$184,500 (Jutkowitz 
et al., 2017)  

Hospital Admissions, Parkinson’s 
Disease 

Kioumourtzoglou et al. 
(2016) 

> 65 years $567,285 (Yang et 
al. 2020) 
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TABLE 3B-1 (CONTINUED): C-R FUNCTIONS, STUDY POPULATIONS AND VALU Functions 

by Endpoint Group 

Endpoint C-R Function 
C-R Function 

Study 
Population 

Valuation Function 
($2015) 

Short-Term Exposure to PM2.5 

Minor Restricted Activity Days B. D. Ostro and 
Rothschild (1989) 

18-64 years $70/day (Tolley et al. 
1986) 

Hospital Admissions, All Cardiac 
Outcomes 

Pooling of: 7 study 
location-specific risk 
estimates (all from 
Talbott et al. 2014) 

All ages $16,045 (HCUP 2016) 

Hospital Admissions, All Respiratory Zanobetti et al. 
(2009); Ostro et al. 
(2009) 

0-17 years; 
>64 years 

$9,075 to $35,402 
depending on age (HCUP 
2016, Chestnut et al. 
2006) 

Emergency Room Visits, All Cardiac 
Outcomes 

Ostro et al. (2016) All ages $1,161 (HCUP 2016) 

Emergency Room Visits, All 
Respiratory 

Ostro et al. (2016) All ages $875 (HCUP 2016) 

Incidence, Ischemic Stroke Shin et al. (2014) >65 years $33,962 (Mu et al. 2017) 

Incidence, Out of Hospital Cardiac 
Arrest 

Ensor et al. (2013) > 18 years $35,753 (O’Sullivan et al. 
2011) 

Emergency Hospital Admissions, 
Asthma 

Delfino et al. (2014) 0-17 years $6,564 (HCUP 2014) 

Emergency Room Visits, Asthma Ostro et al. (2016) All ages Average of: $447/visit 
(Standford et al. 1999); 
$534/visit (Smith et al. 
1997) 

Asthma Symptoms, Albuterol Use Rabinovitch et al. 
(2006) 

6-17 years $0.35/inhaler use 
(derived from 
Epocrates.com and 
goodrx.com) 

Work Loss Days Ostro (1987) 18-64 years $167/day (BLS, 2015) 

Acute Myocardial Infarction, 
Nonfatal 

Wei et al. (2019) >65 years $48,796 to $162,112 
depending on age 
(Sullivan et al. 2011) 

Notes: 
1. The values presented in this Appendix are in 2015$, consistent with the current base year / dollar year in BenMAP-CE. 

As such, the VSL estimates reported in this Appendix appear to differ from the VSL estimates reported in Chapter 3 (in 
$2021). We rely on BenMAP-CE to adjust all benefits estimates to 2021$. 

2. Since the ozone health impact analyses were preformed using air quality data representative of the ozone season (May 
1st - September 30th), the C-R functions based on long-term ozone exposure incorporate a correction factor equal to 
the ratio of the ozone full-year annual average to the ozone seasonal average. 
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The valuation functions associated with each endpoint are also described in Table 3B-1. The highest valued 
endpoint is premature mortality. Avoided premature deaths are valued using the concept of the Value of 
Statistical Life (VSL). VSL is a measure of the willingness-to-pay (WTP) of a society to reduce the risk of a 
mortality, aggregated up to the amount of risk reduction required to avoid one statistical death over the 
population. A range of VSL is recommended by IEc (2016) from $4.3 to $14.2 million, with a midpoint of $9.3 
million, all of which are expressed in 2015 dollars and reflect 2013 income levels. These are subsequently 
adjusted to reflect growth in real income through 2032 and 2037. This range is found in Robinson and Hammitt 
(2016), and falls within the range of Viscusi (2015). Avoided morbidity conditions are valued primarily based 
on the concept of cost of illness (COI) avoided, which includes the cost of healthcare and the cost of lost 
productivity, though a few endpoints do include a WTP component. The COI and WTP valuations functions for 
morbidity endpoints are based on recommendations from the IEc report (2016). It is also recommended that 
WTP valuations be adjusted for income growth, based on the concept that the income elasticity of VSL is 
positive. The recommended income elasticity for VSL is εI = 1.1 based on Viscusi (2015), with εI = 0 and εI = 1.4 
for sensitivity analyses, while εI = 0.5 is recommended for WTP portions of morbidity endpoints.4 

Per-capita income growth data for historical years 2013-2021 and projections for 2022-2025 are from the 
California Department of Finance (DOF). The DOF publishes forecasts total personal (nominal) income growth, 
a forecast of the consumer-product index (CPI-U)5, and a population forecast. Using the inflation forecast to 
adjust the nominal income forecast and the population forecast, a forecast of real per-capita income growth 
to 2025 was derived. The post-2025 per-capita income growth is estimated based on the forecasted 2025 total 
income growth rate and the DOF’s population forecast, resulting in an average annual growth rate of per-
capita income of 1.4 percent. 

Results 
The health impacts are calculated according to the methodology and data described above. The health 
impacts are categorized into three different types of exposure: short-term ozone exposure, short-term PM2.5 
exposure, and long-term PM2.5 exposure. Annual health impacts from short-term ozone exposure are 
calculated as the sum of the daily impacts for the Summer Planning season. Health impacts from off-season 
short-term ozone exposure are not calculated here due to data limitations. Thus, the health impacts shown 
can be interpreted as conservative estimates of the annual health impact, only representing daily impacts of 
less than half of a year. Annual health impacts from short-term PM2.5 exposure are calculated as the sum of 
daily impacts for 365 days of a year.6 Annual health impacts for long-term PM2.5 exposure are calculated 
based on the annual average of the mean daily concentrations. 

Annual health impacts for all endpoints are estimated with no threshold effects for all types of pollutant 
exposure. This practice is recommended by Industrial Economics, Inc. and based on the latest scientific 
evidence, including those summarized in the Integrated Science Assessments (U.S. EPA 2019; U.S. EPA 2020). 

Pooling methods are used to calculate the annual health impact from pollutant exposure for endpoints where 
multiple C-R functions are recommended as described in Table 3B-1. The pooling method used here for 
overlapping C-R functions is either Fixed Effects or Random Effects as implemented in BenMAP-CE. The choice 

 
4 The income elasticity adjustment is done according to the formula 𝑉𝑆𝐿𝑡+𝑛 = 𝑉𝑆𝐿𝑡 (

𝑖𝑛𝑐𝑜𝑚𝑒𝑡+𝑛

𝑖𝑛𝑐𝑜𝑚𝑒𝑡
)
𝜖𝐼

, where n is the number 

of years of income growth. 
5 The forecast of CPI-U All Items is used. 
6 In leap-years, February 29th is excluded from health impact calculation due to limitations of BenMAP-CE. 
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between using Fixed Effects or Random Effects for pooling is made automatically by BenMAP-CE based on a 
test statistic evaluated at an alpha of 5% (RTI International, 2015).7 The independent sum pooling method is 
used for C-R functions with non-overlapping age-groups. 

The health impacts of mortality based on the recommended C-R functions are shown in Table 3B-2. The effect 
of reduced long-term ozone exposure will result in a reduction of 339 respiratory-related premature deaths 
per year in the year 2032 and 744 per year in the year 2037. The effect of ozone improvements on mortality 
reduction is significant at the 95% confidence level as shown by the confidence intervals (CI).8 The effect of 
reduced long-term PM2.5 exposure on all-cause mortality incidence is much larger than from ozone; reduced 
long-term PM2.5 levels result in a reduction of 1,280 premature deaths per year in 2032 and 2,287 premature 
deaths per year in year 2037. 

TABLE 3B-2: ANNUAL MORTALITY AND MORBIDITY HEALTH EFFECT ESTIMATES 

Endpoint 2032 2037 

PREMATURE DEATHS AVOIDED, ALL CAUSES 

   Long-Term Ozone Exposure1 
339 744 

(236; 437) (521; 955) 

   Long-Term PM2.5 Exposure  
1,280 2,287 

(200; 2,375) (359; 4,231) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
7 The test statistic used by BenMAP-CE is 𝑄𝑤 = ∑ [(

1

𝑣𝑖
) (𝛽𝑓𝑒 − 𝛽𝑖)

2
]𝑖 , where 𝑣𝑖  is the variance of study i, 𝛽𝑓𝑒 is the  

weighted parameter from fixed-effects estimation, 𝛽𝑖  is the beta coefficient of study i. 𝑄𝑤 is chi-squared distributed with 
n-1 degrees of freedom.  
8 A 95% Confidence Interval (CI) is found from the 2.5 percentile and 97.5 percentile of an empirical distribution resulting 
from Monte Carlo simulation. 
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TABLE 3B-2 (CONTINUED): ANNUAL MORTALITY AND MORBIDITY HEALTH EFFECT ESTIMATES 

Endpoint 2032 2037 

REDUCED MOTBIDITY INCIDENCE 

   Long-Term Ozone Exposure1 

Asthma, New Onset  

4,506 9,501 

(3,901; 5,100) (8,282; 10,681) 

   Short-Term Ozone Exposure1 

Asthma Symptoms (Chest Tightness, Cough, 
Shortness of Breath, Wheeze) 

795,164 1,741,652 

(-99,961; 1,633,686) (-223,660; 3,528,868) 

Emergency Room Visits (ED), Asthma 
286 649 

(65; 504) (149; 1,136) 

ED Visits, All Respiratory Minus Asthma 
655 1,501 

(199; 1,088) (455; 2,492) 

HA, Asthma 
8,244 18,292 

(4,104; 12,233) (9,107; 27,142) 

Minor Restricted Activity Days 
318,008 710,412 

(127,508; 499,986) (286,098; 1,112,271) 

School Loss Days, All Cause 
96,176 208,938 

(-13,921; 197,094) (-31,033; 418,157) 

   Long-Term PM2.5 Exposure 

Asthma, New Onset 
1,903 3,280 

(1,830; 1,979) (3,155; 3,411) 

HA, Alzheimer's Disease 
131 239 

(99; 161) (182; 291) 

HA, Parkinson's Disease 
54 100 

(28; 79) (52; 144) 

Incidence, Hay Fever/Rhinitis 
9,024 15,726 

(2,187; 15,555) (3,824; 27,022) 

Incidence, Lung Cancer (non-fatal) 
107 191 

(33; 177) (59; 314) 
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TABLE 3B-2 (CONTINUED): ANNUAL MORTALITY AND MORBIDITY HEALTH EFFECT ESTIMATES 

Endpoint 2032 2037 

REDUCED MOTBIDITY INCIDENCE 

   Short-Term PM2.5 Exposure  

Acute Myocardial Infarction, Nonfatal 
18 35 

(11; 26) (20; 49) 

Asthma Symptoms, Albuterol use  
316,362 554,968 

(-154,374; 767,243) (-271,320; 1,343,489) 

ED Visits, Asthma  
66 117 

(11; 119) (19; 210) 

ED Visits, All Cardiac Outcomes  
138 255 

(-53; 322) (-98; 594) 

ED Visits, All Respiratory Minus Asthma  
325 582 

(72; 698) (129; 1,246) 

Emergency Hospitalizations (EHA), Asthma  
3 6 

(0; 7) (0; 12) 

HA, All Cardiac Outcomes  
47 87 

(-324; 233) (-602; 432) 

HA, All Respiratory 
132 245 

(71; 191) (132; 354) 

Incidence, Ischemic Stroke 
73 138 

(22; 131) (41; 247) 

Incidence, Out-of-Hospital Cardiac Arrest 
13 23 

(1; 23) (3; 42) 

Minor Restricted Activity Days2 
430,241 755,830 

(349,092; 508,201) (613,815; 892,034) 

Work Loss Days2 
73,341 129,022 

(61,857; 84,389) (108,869; 148,392) 

 

Figure 3B-4 maps the location of the avoided premature deaths by pollutant type in 2037. Ozone exposure 
reductions result in relatively small reductions in mortality throughout the basin, with concentrations in 
western Riverside and San Bernardino counties, and central Los Angeles County. The reduced PM2.5 exposure 
results in much more significant reductions in premature mortality, which are concentrated in central Los 
Angeles County.  

The sensitivity of the long-term PM2.5 mortality-related health impacts shown in Table 3B-2 to the C-R 
functions used is examined by considering C-R functions from non-local studies. As recommended by IEc 
(2022see Appendix 3C), staff estimates the health impacts based on the pooling of two sets of non-local CR 
functions: (1) two California studies are pooled (Thurston et al. 2016; Jerrett et al. 2013) which have a RRs of 

1 Health effects of ozone exposure are quantified for summer planning period only (i.e., May 1 to September 30). There are  
   potentially more premature mortalities and morbidity conditions avoided outside the ozone peak season.  
2 Expressed in person-days. Minor Restricted Activity Days (MRAD) refer to days when some normal activities are avoided due  
  to illness. 
(Note: Parentheses are a 95% CI.) 
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1.03 and 1.01, respectively, and (2) two National study estimates are pooled (Lepeule et al. 2012; Krewski et 
al. 2009) which have RRs of 1.03 and 1.01, respectively. 

TABLE 3B-3: PM2.5-RELATED DEATHS AVOIDED ESTIMATES FROM DIFFERENT CR FUNCTIONS 

Scenarios 

Health Impacts  
(premature deaths avoided per year) 

2032 2037 

Main Scenario (L.A. Studies)  
1,280 2,287 

 (200; 2,375)   (359; 4,231)  

California Studies  
238 429 

 (-50; 803)   (-89; 1,438)  

National Studies  
783 1,404 

 (450; 1,310)   (812; 2,340)  

 

FIGURE 3B-4: CHANGE IN ALL-CAUSE MORTALITY FROM LONG-TERM OZONE EXPOSURE AND LONG-TERM 

PM2.5 EXPOSURE IN 2037 
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The change in incidence of specific morbidity endpoints as a result of air quality improvements are also shown 
in Table 3B-2. There are different sets of morbidity endpoints for different pollutant exposures, but both 
reductions in ozone and PM2.5 exposures result in fewer school loss days, fewer hospital admissions related 
to all respiratory causes, and fewer asthma-related emergency room visits. 

The valuation of reduced mortality and morbidity incidence is based on the valuation functions described in 
Table 3B-4, along with an income elasticity and cessation lag where applicable. The valuation of avoided 
premature deaths is based on the recommended VSL and income elasticity as described above, along with a 
20-year cessation lag for long-term PM2.5 exposure. Cessation lag describes how the avoided premature 
deaths from annual exposure are lagged over time. The 20-year cessation lag as recommended by IEc (2016a) 
assigns 30% of the reduction to the first year, 13% for years 2-5, and 1% for all following years.9 The valuation 
estimates for reduced premature mortality incidence are shown in Table 3B-3, along with lower and upper 
bounds resulting from sensitivity analysis. The results of this analysis show that the annual public health 
benefits from avoided premature deaths have a midpoint estimate of $19.3 billion in 2032 and $39.1 billion 
in 2037 (expressed in 2021 dollars), based on a base VSL of $9.2 million and an income elasticity εI of 1.1. The 
lower- (upper-) bound shows the value of public health benefits if the base VSL is at $4.3 million ($14.2 million) 
and εI = 0 (εI = 1.4), this represents an extreme bound of the valuation of the mean health impact and shows 
the sensitivity of the results to the assumptions of the analysis.10 The annual public health benefits due to 
avoided premature deaths range from $6.2-$32.5 billion in 2032 and $11.6 -$67.3 billion in 2037. From 2022 
to 2037, the mid-point estimate of mortality-related benefits amounts to an average of $19.4 billion per year. 
As expected from the health impact results, the largest public health benefits are derived from the reduction 
in PM2.5 concentration in the basin. 

 

 

 

 

 

 

 

 

 

 

 

 

 
9 Consistent with the rest of the Draft Final Socioeconomic Report, a four-percent discount rate is applied to the valuation 
of avoided premature mortalities lagged over the 20-year period. 
10 The values presented in this Appendix are in 2015$, consistent with the current base year / dollar year in BenMAP-CE. 

As such, the VSL estimates reported in this Appendix appear to differ from the VSL estimates reported in Chapter 3 (in 

$2021). We rely on BenMAP-CE to adjust all benefits estimates to 2021$. 
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TABLE 3B-4: MONETIZED PUBLIC HEALTH BENEFITS 

  
  

Monetized Public Health Benefits (Billions 2021$ per year) 

2032 2037 

Lower 
Bound 

($4.3M, 
εI=0) 

Midpoint 
($9.2M, 
εI=1.1) 

Upper 
Bound 

($14.2M, 
εI=1.4) 

Lower 
Bound 

($4.3M, 
εI=0) 

Midpoint 
($9.2M, 
εI=1.1) 

Upper 
Bound 

($14.2M, 
εI=1.4) 

Morality, All Cause $6.2  $19.3  $32.5  $11.6  $39.1  $67.3  

Ozone $1.3  $4.0  $6.8  $2.8  $9.6  $16.5  

Los Angeles $0.5  $1.5  $2.5  $1.2  $4.0  $6.9  

Orange $0.2  $0.6  $1.0  $0.3  $1.1  $1.9  

Riverside $0.3  $1.0  $1.7  $0.6  $2.1  $3.7  

San Bernardino $0.3  $1.0  $1.7  $0.7  $2.4  $4.1  

PM $4.9  $15.3  $25.7  $8.7  $29.5  $50.8  

Los Angeles $3.1  $9.8  $16.5  $5.6  $19.0  $32.7  

Orange $0.7  $2.2  $3.7  $1.1  $3.9  $6.7  

Riverside $0.5  $1.5  $2.6  $0.9  $3.0  $5.2  

San Bernardino $0.6  $1.7  $2.9  $1.1  $3.6  $6.2  
Notes: 

1. The values presented in this Appendix are in 2015$, consistent with the current base year / dollar year in BenMAP-
CE. As such, the VSL estimates reported in this Appendix appear to differ from the VSL estimates reported in Chapter 
3 (in 2021$). We rely on BenMAP-CE to adjust all benefits estimates to 2021$. 

The monetary benefits of avoided morbidity incidence are shown in Table 3B-5. The greatest benefit from  
ozone exposure reductions is from reduced asthma symptoms and new-onset asthma valued at $201.4 million 
and $201.2 million, respectively, in 2032 and valued at $457.1 million and $424.3 million, respectively, in 2037. 
The greatest benefits from PM2.5 exposure is from reduced new-onset asthma valued at $85 million in 2032 
and $146.5 million in 2037 and avoided Parkinson’s Disease valued at $30.6 million in 2032 and $56.5 million 
in 2037. 
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TABLE 3B-5: MONETIZED ANNUAL MORBIDITY BENEFITS (MILLIONS OF 2021 DOLLARS) 

Morbidity Endpoint by Exposure 2032 2037 
Average 
Annual  

(2025 -2037) 

Long-Term Ozone Exposure (Total) $201.2 $424.3 $198.5 

Asthma, New Onset $201.2 $424.3 $198.5 

Short-Term Ozone Exposure (Total) $292.8 $662.0 $299.2 

Asthma Symptoms (Chest Tightness, Cough, 
Shortness of Breath, Wheeze) $201.4 $457.1 $206.2 

Emergency Room Visits (ED), Asthma $0.1 $0.3 $0.1 

ED Visits, All Respiratory $0.7 $1.6 $0.7 

HA, Asthma $54.1 $120.1 $54.8 

Minor Restricted Activity Days $26.2 $60.8 $27.1 

School Loss Days, All Cause $10.2 $22.1 $10.2 

Long-Term PM2.5 Exposure (Total) $145.5 $257.1 $132.1 

Asthma, New Onset $85.0 $146.5 $76.3 

HA, Alzheimer's Disease $22.3 $40.7 $20.6 

HA, Parkinson's Disease $30.6 $56.5 $28.3 

Incidence, Hay Fever/Rhinitis $5.4 $9.4 $4.9 

Incidence, Lung Cancer (non-fatal) $2.2 $3.9 $2.0 

Short-Term PM2.5 Exposure (Total) $56.9 $103.3 $52.3 

Acute Myocardial Infarction, Nonfatal $1.0 $1.8 $0.9 

Asthma Symptoms, Albuterol use $0.1 $0.2 $0.1 

ED Visits, Asthma $0.03 $0.1 $0.029 

ED Visits, All Cardiac Outcomes $0.2 $0.3 $0.1 

ED Visits, All Respiratory $0.3 $0.6 $0.3 

Emergency Hospitalizations (EHA), Asthma $0.02 $0.04 $0.02 

HA, All Cardiac Outcomes $0.8 $1.5 $0.7 

HA, All Respiratory $3.9 $7.4 $3.7 

Incidence, Ischemic Stroke $2.5 $4.7 $2.3 

Incidence, Out-of-Hospital Cardiac Arrest $0.4 $0.8 $0.4 

Minor Restricted Activity Days $35.5 $64.6 $32.7 

Work Loss Days $12.1 $21.3 $11.0 

Total Morbidity Benefits $696.4 $1,446.6 $682.0 

 
The total of the monetized public health benefits from avoided premature deaths and reduced morbidity 
conditions are the sum values from Tables 3B-4 and 3B-5. The total annual public health benefits of the 
emission reductions resulting from implementation of the Revised Draft Final 2022 AQMP are $20 billion in 
2032 and $40.5 billion in 2037. The majority of the public health benefits are derived from avoided premature 
deaths, with the remaining amount coming from reduced incidence of morbidity conditions.  
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Sensitivity and Uncertainty Analyses 
It should be emphasized that, as with all scientific studies and evaluations, there are various sources of 
uncertainty surrounding the estimated public health benefits, including the uncertainty embedded in data 
inputs, uncertainty of the C-R functions chosen, and uncertainty of valuation. Given the significant 
contribution of mortality-related benefits, staff conducted several sensitivity and uncertainty analyses 
regarding three major sources of uncertainties in public health benefits estimations. 

Sensitivity Analysis using Different Sets of VSL and Income Elasticity 

The first sensitivity analysis considers alternative VSL and income elasticities. The base VSL of $11.1 million 
represents the mid-point of the recommended VSL range of $5.2 million to $16.9 million, adjusted for inflation 
(Industrial Economics and Robinson 2016a). This VSL range is based on a review of peer-reviewed studies on 
the value of mortality risk reductions and considered as reasonable for regulatory analysis (Robinson and 
Hammitt 2016). In addition, a lower income elasticity of 0 (i.e., VSL does not change with income level) and a 
higher income elasticity of 1.4 (i.e., a one percent income growth increases VSL by 1.4 percent) were also 
recommended to be used in the sensitivity analysis, based on a study by Viscusi (2015). Table 3B-6 shows the 
range of monetized public health benefits, where the lower bound assumes a VSL of $5.2 million and an 
income elasticity of 0 while the upper bound assumes a VSL of $16.9 million and an income elasticity of 1.4. 
In 2037, the range of benefits is from $11.6 to $67.3 billion. The lower bound is about 31 percent of the mid-
point benefits, while the upper bound is about 170 percent of the mid-point estimate.  

TABLE 3B-6: SENSITIVITY ANALYSIS OF MORTALITY EFFECTS VALUATION 

Monetized Public Health Benefits (Billions of 2021 dollars) 

 
2032 2037 

Lower 
Bound 

Mid-Point 
Upper 
Bound 

Lower 
Bound 

Mid-Point 
Upper 
Bound 

Base VSL* $5.2 $11.1 $16.9 $5.2 $11.1 $16.9 

Income Elasticity 0 1.1 1.4 0 1.1 1.4 

Mortality-related benefits $6.2  $19.3  $32.5  $11.6  $39.1  $67.3  

* The base VSL is expressed in millions of 2021 dollars and based on 2013 income levels. 

Sensitivity Analysis using C-R Functions from Different Study 

Locations and Endpoints 

To test the sensitivity of mortality-related health benefits to the recommended C-R functions for long-term 
exposure to PM2.5, two alternative sets of C-R functions estimated for different geographies and incidence 
data were used, based on recommendations by Industrial Economics (2016a). The sets of pooled C-R functions 
include those estimated from California data, and those estimated from national data. The two sets of C-R 
functions consider studies conducted at progressively larger geographic scales, usually with larger sample 
sizes. 

Table 3B-7 shows the results of the sensitivity analysis for both health impacts and monetized benefits in 
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milestone years 2032 and 2037. The quantified public health benefits appear to be lower under both 
alternative sets of C-R functions, ranging from about 61 percent for the national estimates to 19 percent for 
the California estimates. However, it should be noted that only the national estimates are directly comparable 
to the main estimates because of similar study populations. The key difference between the main estimates 
and the national estimates stem from the estimated magnitude of how mortality risk responds to a change in 
PM2.5 concentration, which is lower in the national studies used. The other two sensitivity tests also have 
different magnitudes of concentration-response relationship, but there are additional differences. The 
sensitivity test based on California estimates consists of the pooling of two studies which have a large variance 
in their estimated C-R relationships. The pooling method based on IEc’s recommendation weighs the study 
with the smaller magnitude of mid-point estimate (Thurston et al. 2016) much more than the other study with 
a larger magnitude mid-point estimate (Jerrett et al. 2013); if an equal weighting pooling method would have 
been applied to these two studies, it would result in greater health impact estimates.  

TABLE 3B-7: SENSITIVITY ANALYSIS OF PREMATURE DEATHS AVOIDED AND MONETIZED BENEFITS 

ASSOCIATED WITH REDUCED LONG-TERM EXPOSURE TO PM2.5 

Scenarios 

  

Premature Deaths Avoided  

(Annual Impacts) 

Monetized Benefit  

(Billions of 2021$ per Year) 

2032 2037 2032 2037 

Main Scenario (L.A. Studies) 1,280 2,287 $15.3 $29.5 

California Studies 238 429 $2.8 $5.5 

National Studies 783 1,404 $9.3 $18.1 

Distribution of PM2.5 Mortality-related Health Impacts by Lowest 

Measured Level 

While the U.S. EPA concluded that, for both ozone and PM2.5, the current scientific evidence does not support 
the existence of a threshold concentration level below which no health impacts occur (U.S. EPA 2009; U.S. 
EPA 2013), various different health impact analysis have included a threshold, particularly for PM2.5, for the 
purpose of addressing the issue of statistical uncertainty at very low concentration levels (U.S. EPA 2012; U.S. 
EPA 2015b; CARB 2010). In these analyses, a threshold was determined by the lowest measured level (LML) 
of PM2.5 concentration in the study where the selected C-R function was estimated. 

To address the uncertainty associated with this topic, a sensitivity analysis was conducted on the public health 
benefits of the Revised Draft Final 2022 AQMP, using a threshold of 5.8 µg/m3 based on the LML for national 
data and 9.5 µg/m3 based on the LML for Los Angeles data, both from Krewski et al. (2009). However, we note 
that alternative epidemiological studies measure significantly lower PM2.5 levels than 5.8 µg/m3. For example, 
Crouse et al. (2011) assessed the relationship between PM2.5 and mortality with a LML of 1.9 µg/m3. We 
found that 6.3 percent and 0.04 percent of the premature deaths avoided reported in Table 3B-3 for 2037 are 
associated with PM2.5 concentrations that were reduced to 5.8 µg/m3 and 9.5 µg/m3, respectively (see Table 
3B-8).   

The results of various sensitivity and uncertainty analyses conducted were consistent with the initial analysis. 
While it is important to recognize the uncertainties regarding valuation parameters, which specific function is 
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most appropriate to use, and the extrapolation of concentration-response results to very low levels of 
pollution concentration, the sensitivity analyses continued to demonstrate the significant contribution of 
cleaner air to public health improvements, specifically from avoided premature deaths due to lower air 
pollution-related health risk. 

TABLE 3B-8: DISTRIBUTION OF MORTALITY-RELATED HEALTH IMPACTS BY LML SCENARIO IN 2037 

  Avoided Premature Deaths 

LML 
Scenario 

Above LML 
Threshold 

Below LML 
Threshold 

Percent Above 
Threshold 

5.8 µg/m3 144 2,143 6.3% 

9.5 µg/m3 1 2,286 0.04% 
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MEMORANDUM | October 31, 2022 

 

TO Elaine Shen, South Coast Air Quality Management District 

FROM William Raich, Melanie Jackson, and Henry Roman, Industrial Economics, Incorporated  

SUBJECT 
Review of Mortality and Morbidity Risk Reduction Valuation Estimates for 2022 
Socioeconomic Assessment 

  
 

In its role as the air pollution control agency for the South Coast Air Basin, the South 
Coast Air Quality Management District (South Coast AQMD) develops air pollution 
control plans to help this portion of California achieve compliance with Federal and State 
air quality standards. As part of the development of the regional Air Quality Management 
Plan (AQMP), South Coast considers its socioeconomic impacts, including its expected 
benefits and costs. The resulting AQMP Socioeconomic Analysis includes a detailed 
assessment of the benefits of reducing air pollutant concentrations, which requires the use 
of several datasets covering a wide array of information including, but not limited to, 
baseline rates of disease, demographic data, concentration-response data, and valuation 
data. 

For the 2016 AQMP Socioeconomic Analysis, South Coast updated its methods and 
inputs for calculating the benefits to society resulting from air pollution strategies to 
ensure all inputs were both scientifically- and economically-defensible. In this 
memorandum, we summarize updated valuation estimates for mortality and morbidity 
risk reductions associated with implementation of the 2022 AQMP. For a conceptual 
framework for the valuation approach, see the 2016 valuation memoranda.1,2,3 Updated 
valuation estimates include several newer morbidity valuation estimates used in recent 

 
1 For the 2016 mortality valuation review, see: http://www.aqmd.gov/docs/default-source/clean-air-plans/socioeconomic-

analysis/iecmemos_november2016/scmortalityvaluation_112816.pdf?sfvrsn=6  

2 For the 2016 morbidity valuation review, see: http://www.aqmd.gov/docs/default-source/clean-air-plans/socioeconomic-

analysis/iecmemos_november2016/scmorbidityvaluation_112816.pdf?sfvrsn=6  

3 The 2016 materials were derived from substantial previous work conducted by Ms. Robinson in collaboration with Dr. James 

K. Hammitt of Harvard University. Examples include: Robinson, L.A. and J.K. Hammitt. 2013. “Skills of the Trade: Valuing 

Health Risk Reductions in Benefit-Cost Analysis.” Journal of Benefit-Cost Analysis. 4(1): 107-130; and Robinson, L.A. and 

J.K. Hammitt. 2015a. “Valuing Reductions in Fatal Illness Risks: Implications of Recent Research.” Health Economics. Early 

View. The former article can be freely download from: 

http://journals.cambridge.org/action/displayAbstract?fromPage=online&aid=9456622&fulltextType=RA&fileId=S2194588800

000518. The latter is included as an attachment to this memorandum for ease of reference. Note that circulation of the 

attachment is subject to copyright restrictions. 
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EPA regulatory analyses and VSL estimates updated to reflect inflation and growth in 
real income. 

MORTALITY VALUATION 

We recommend that South Coast continue applying a range of VSL estimates suggested 
in the 2016 review by Robinson and Hammitt. We conducted a supplemental review of 
the mortality risk literature and identified no new research that would lead to a 
substantively different conclusion than that of Robinson and Hammitt. When updated for 
inflation and growth in real income, these values include a central estimate of $9.2 
million (2015 dollars, 2013 income levels) and a sensitivity ranging from $4.3 million to 
$14.3 million. We suggest that these values be adjusted to reflect the expected growth in 
population-average real income over time, as well as the cessation lag that characterizes 
the time stream of benefits associated with decreases in long-term PM2.5 exposures.  

To adjust values for inflation and real income, we recommend using California-specific 
datasets, specifically the California Department of Finance’s historical and projected per-
capita income growth and consumer product index. For income growth adjustments, a 
central elasticity estimate of 1.1 should be applied, alongside sensitivity analyses using 
elasticities of 0.0 and 1.4 if it appears that real income growth is likely to significantly 
affect the analytic conclusions. Finally, we recommend continued application of a 
mortality cessation lag structure consistent with the U.S. EPA Science Advisory Board-
recommended 20-year lag.4 The VSL should be discounted over the lag period at the 
same rate as used to discount other regulatory impacts.  

MORBID ITY VALUATION 

Limited willingness-to-pay (WTP) estimates are newly available in the peer-reviewed 
literature since IEc’s 2016 review of available estimates. To update existing valuation 
estimates and develop estimates for new health endpoints we recommend applying the 
valuation functions recently updated by EPA and applied in its economic analysis of the 
Revised Cross-State Air Pollution Rule.5 These estimates, in addition to the VSL 
estimates described above, are summarized in Table 1 below. Many of the hospitalization 
and emergency room visit valuations were developed by IEc using data from the 
Healthcare Cost and Utilization Project (HCUP). For hospitalizations, these estimates 
include both medical expenditures and lost wages associated with the length of hospital 
stay. For emergency room visits, these estimates include only medical expenditures. 

 
4 Hammitt, JK and Bailar, J. (2010). Letter from James Hammitt, Chair, Advisory Council on Clean Air Compliance Analysis 

and John Bailar , Chair, Health Effects Subcommittee, to Administrator Lisa Jackson. Re: Review of EPA’s Draft Health 

Benefits of the Second Section 812 Prospective Study of the Clean Air Act (June 2010). EPA-COUNCIL-10-001. Office of the 

Administrator, Science Advisory Board, U.S. EPA H.Q.,  Washington, DC.  

5 See https://www.epa.gov/sites/default/files/2021-03/documents/revised_csapr_update_ria_final.pdf.  



 

 

 

  

 

 

 

TABLE 1.  SUMMARY OF RECOMMENDED VALUATION EST IMATES 

Endpoint C-R Function C-R Function Study 
Population 

Valuation Function ($2015) 

Long-term Exposure to Ozone 

Mortality, Respiratory Turner et al. (2016) > 30 years VSL (Robinson and Hammitt 2016). $9.2 
million ($4.3-$14.2 million)1 

Incidence, Asthma Pooling of: Tetreault et al. 
(2016); Garcia et al. (2019) 

0-17 years $17,232 (Belova et al. 2020) 

Short-term Exposure to Ozone 

School Loss Days, All Cause Gilliland et al. (2001) 5-17 years  $106/day (BLS, 2015) 

Minor Restricted Activity Days B. D. Ostro and Rothschild 
(1989) 

18-65 years  $70/day (Tolley et al. 1986) 

Emergency Room Visits, All 
Respiratory 

Malig et al. (2016) All ages $875/visit (HCUP 2016) 

Emergency Room Visits, Asthma Pooling of: Malig et al. 
(2016); Gharibi et al. (2019) 

All ages Average of: $447/visit (Standford et al. 1999); 
$534/visit (Smith et al. 1997) 

Hospital Admissions, Asthma Moore et al. (2008) 0-17 years $6,564 (HCUP 2014) 

Asthma Symptoms (chest tightness, 
cough, wheeze, shortness of breath) 

Lewis et al. (2013) 5-17 years $219/day (Dickie and Messman 2005) 
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Endpoint C-R Function C-R Function Study 
Population Valuation Function ($2015) 

Long-term Exposure to PM2.5 

Mortality, All Cause Pooling of: LA-specific 
estimates (Jerrett et al. 2005; 
Jerrett et al. 2013), Kriging 
and LUR (Krewski et al. 2009), 
Woodruff et al. 2008 (infants 
only, not pooled). 

<1 year; > 30 years VSL (Robinson and Hammitt 2016). $9.2 
million ($4.3-$14.2 million) 

Incidence, Asthma Pooling of: Tetreault et al. 
(2016); Garcia et al. (2019) 

0-17 years $17,232 (Belova et al. 2020) 

Incidence, Hay Fever/Rhinitis Parker et al. (2009) 3-17 years $600 (Soni 2008) 

Incidence, Lung Cancer Gharibvand et al. (2016) > 30 years $33,809 (Kaye et al. 2018) 

Hospital Admissions, Alzheimer’s 
Disease 

Kioumourtzoglou et al. 
(2016) 

> 65 years Average of: $156,920 (Alzheimer’s 
Association 2020); $184,500 (Jutkowitz et al., 
2017)  

Hospital Admissions, Parkinson’s 
Disease 

Kioumourtzoglou et al. 
(2016) 

> 65 years $567,285 (Yang et al. 2020) 
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MEMORANDUM | October 31, 2022 

 

TO Elaine Shen, South Coast Air Quality Management District 

FROM 
Henry Roman, William Raich, Caroline Borden, and Melanie Jackson, Industrial 
Economics, Incorporated  

SUBJECT 
Review of Air Pollution-Related Health Endpoints and Concentration-Response 
Functions for Particulate Matter and Ozone 

  
 

Every four to six years, the South Coast Air Quality Management District (South Coast 
AQMD) updates the regional Air Quality Management Plan (AQMP) for Los Angeles, 
Orange, Riverside, and San Bernardino Counties in southern California.  As part of the 
development of this Plan, South Coast AQMD considers the socioeconomic impacts of 
the AQMP.  These estimated benefits and costs are detailed in a Socioeconomic Report 
that accompanies the AQMP.  

A key analysis in the Socioeconomic Report is an assessment of the health benefits of the 
AQMP on residents of these four counties. This assessment of health impacts relies on 
data describing the baseline incidence of mortality and morbidity endpoints, the estimated 
change in air pollution concentrations, population data, and the relationship between 
exposure and health outcomes.  South Coast AQMD draws this latter input from 
population-based epidemiological studies.  These studies provide information on which 
health endpoints are associated with exposure to air pollutants, and the mathematical 
relationship between exposure and the outcome.  This report presents our review of recent 
studies of the health impacts associated with exposure to particles less than 2.5 
micrometers in diameter (PM2.5) and ozone (O3) and provides recommendations to inform 
South Coast AQMD’s decisions regarding which health endpoints to include in its 
benefits analysis of the 2022 AQMP and which mathematical functions should be used to 
evaluate each endpoint. 

METHODS 

Our approach consisted of three steps.  First, we identified the endpoints and studies used 
in South Coast AQMD’s 2016 Socioeconomic Analysis.  Second, we reviewed the 
current evaluation of PM and ozone effects by the U.S. Environmental Protection Agency 
(U.S. EPA) in its most recent Integrated Science Assessment (ISA) documents (U.S. 
EPA, 2019, 2020, 2022).  Finally, we conducted a supplemental review of the health 
literature published since the PM and O3 ISA documents. 

 

2016    SOCIOECONOMIC REPORT 



 

 

    2  

 

 

 

 

IEc sought to identify the health endpoint categories and health studies used to evaluate 
the health benefits of the 2016 AQMP.  IEc based its findings of the 2016 categories and 
inputs based on review of the 2016 Socioeconomic Report and appendices, additional 
background documentation provided by South Coast AQMD, and our knowledge of the 
standard BenMAP functions typically used at the time of the last assessment. 

U.S.  EPA INTEGRATED  SCIENCE ASSESSMENTS 

In addition to our literature review, we also reviewed the most recent Integrated Science 
Assessment for PM published by the U.S. EPA in 2019, the Supplement to the 2019 
Integrated Science Assessment for Particulate Matter published by the U.S. EPA in 2021, 
and the Integrated Science Assessment for Ozone and Related Photochemical Oxidants 
published by the U.S. EPA in 2020. The comprehensive assessment of the health 
literature presented in the ISAs provides U.S. EPA’s current assessment of the strength of 
the evidence linking PM and ozone exposures with an array of health endpoint categories 
and thus serves as a suitable baseline against which we can compare the findings of 
recent research.    

SUPPLEMENTAL L ITERATURE REVIEW  

In order to ensure South Coast AQMD uses the most current science when evaluating the 
health impacts of air pollution control, we conducted a literature review of mortality and 
morbidity impacts of exposure to PM2.5 and ozone O3.  We searched PubMed and Google 
Scholar for peer-reviewed articles on PM2.5 from March 2021 onward and articles on O3 
from March 2018 onward, using search terms “[pollutant] AND mortality AND 
California” and “[pollutant] AND morbidity AND California,” where [pollutant] was 
PM2.5 or ozone. We prioritized studies to evaluate for inclusion in the 2022 
Socioeconomic Report by evaluating them using the criteria described in our Evaluation 
Criteria Memo to South Coast AQMD dated March 3, 2022; these criteria are 
summarized in Exhibit 1.  Our criteria serve as guidance for evaluating studies and 
weighing their strengths and limitations.  No one study is likely to meet all criteria listed. 
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EXHIBIT 1.  CRITERIA FOR EVALUATING EPIDEMIOLOGICAL STUDIES 

GENERAL: 

1. Study is peer-reviewed. 
2. Study is written in English. 
3. Study measures exposure to at least one of the following pollutants: O3, PM2.5. 
4. Preference given to studies or groups of studies that significantly advance our 

understanding of the relationship between air pollution exposures and mortality and 
morbidity endpoints, including those endpoints previously quantified by the South 
Coast AQMD in its Air Quality Management Plans as well as new endpoints.  

5. Study was published after IEc’s previous socioeconomic review (2016 - present)1 

GEOGRAPHY AND STUDY POPULATION: 

6. Study measures exposures at or near ambient levels found in the South Coast Air 
Basin. Order of preference of study location:  

a. South Coast Air Basin (Los Angeles, Orange, Riverside, and San Bernardino 
Counties) 

b. Within State of California 
c. Within Western United States 
d. Within United States or Canada 

7. Study uses study population with similar characteristics as found in Los Angeles, 
Orange, Riverside, and San Bernardino counties. 

STUDY DESIGN: 

8. Study is population-based, preferably using cohort and case-control epidemiological 
study designs. Controlled human exposure studies may be evaluated for supporting 
evidence.  Animal and in-vitro studies excluded. 

9. Study controls for factors that may obscure the true concentration-response 
relationship, including selection bias, misclassification, recall bias, confounding 
(including by other pollutants), effect modification, mortality displacement, loss to 
follow-up, etc. 

10. Study appropriately assesses any potential lag between exposure and outcomes. 
11. Study appropriately assesses any potential exposure thresholds for health outcomes. 
12. Study clearly presents information about uncertainty in results to facilitate 

evaluation and comparison with other studies.  
13. Prefer studies that assess changes in the risk of incidence of disease, rather than 

exacerbation of existing cases or changes in symptoms. 
14. Prefer studies that characterize pollutant exposure using advanced air quality models 

that fuse data from multiple sources (e.g., monitors, satellite sensors). 

 

 

 
1 While we focused our search on studies published after IEc’s previous socioeconomic review, we also recommend several 

studies that were published prior to 2016. This is largely due to the evolution of U.S> EPA’s focus, as reflected in the most 

recent ISAs, which includes an emphasis on broader categories of health impacts and the inclusion of new health endpoints. 
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RESULTS 

In this section, we present the results of our research, first presenting baseline information 
on endpoints and functions used previously and current weight of evidence 
determinations about causality by U.S. EPA, and then presenting the results of our 
supplemental literature review. Exhibit 2 summarizes our recommended endpoints and 
epidemiological studies for deriving health impact functions for use in the benefits 
analysis of the 2022 AQMP.
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EXHIBIT 2 RECOMMENDED PM2.5  AND OZONE HEALTH ENDPOINTS  AND STUDIES 

 

POLLUTANT ENDPOINT 
GROUP ENDPOINT FIRST AUTHOR YEAR AGES AREA STUDIED ICD-9 

CODES 
NEW 
STUDY? REPLACES 

PM2.5 

Mortality Mortality, All Cause* 

Krewski  2009 30-99 California N/A No N/A 

Jerrett  2005 30-99 California N/A No N/A 

Jerrett  2013 30-99 California N/A No N/A 

Woodruff  2008 0-0 US counties with 
>250,000 residents N/A Yes Woodruff et al., 1997 

Cardiovascular 

Emergency Room Visits, 
All Cardiac Endpoints Ostro 2016 0-99 

California (8 
metropolitan 
areas, including 
Los Angeles, 
Riverside) 

390-459 Yes Moolgavkar 2003; Moolgavkar 
2006b 

Hospital Admissions, All 
Cardiac Outcomes Talbott 2014 0-99 

Seven US states 
(FL, MA, NH, NJ, 
NM, NY, WA) 

390-459 Yes Moolgavkar 2003; Moolgavkar 
2006b 

Acute Myocardial 
Infarction, Nonfatal Wei 2019 18-99 Continental US NR Yes 

Pope et al. 2006, Sullivan et 
al. 2005, Zanobetti et al. 
2009, Zanobetti & Schwartz 
2006 

Hospital Admissions, 
Ischemic stroke  Shin  2014 65-99 

16 short-term 
studies 
(metaanalysis) 

433-434 No N/A 

Incidence, Out of 
Hospital Cardiac Arrest Ensor 2013 18-99 Houston, TX N/A Yes N/A (New endpoint) 

Nervous System 

Hospital Admissions, 
Alzheimers Disease Kioumourtzoglou 2016 65-99 50 northeastern 

US cities 331 Yes N/A (New endpoint) 

Hospital Admissions, 
Parkinsons Disease Kioumourtzoglou 2016 65-99 50 northeastern 

US cities 332 Yes N/A (New endpoint) 

Respiratory Emergency Room Visits, 
Respiratory Ostro 2016 0-99 

California (8 
metropolitan 
areas, including 
Los Angeles, 
Riverside) 

460-519 Yes Zanobetti et al. 2009 
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POLLUTANT ENDPOINT 
GROUP ENDPOINT FIRST AUTHOR YEAR AGES AREA STUDIED ICD-9 

CODES 
NEW 
STUDY? REPLACES 

Hospital Admissions, 
Respiratory 

Ostro 2009 0-17 

California (6 
counties, 
including 
Riverside) 

460-519 Yes 
N/A 

Zanobetti 2009 65-99 26 US 
communities 460-519 No 

Emergency Room Visits, 
Asthma Ostro 2016 0-99 

California (8 
metropolitan 
areas, including 
Los Angeles, 
Riverside) 

493 Yes Delfino et al. 2014 

Hospital Admissions, 
Asthma Delfino 2014 0-17 California (Orange 

County) 493 No N/A 

Incidence, Asthma 

Tetreault 2016 0-17 Quebec, Canada N/A Yes 

N/A (New endpoint) 
Garcia 2019 5-17 

California (12 
southern CA 
communities) 

N/A Yes 

Asthma Symptoms, 
Albuterol use Rabinovitch 2006 6-17 Denver, CO N/A Yes Ostro et al. 2001, Mar et al. 

2004, Young et al. 2014 

Incidence, Hay Fever / 
Rhinitis Parker 2009 3-17 Nationwide US N/A Yes N/A (New endpoint) 

Minor Restricted Activity 
Days Ostro 1989 18-64 Nationwide US N/A No N/A 

Incidence, Lung Cancer Gharibvand 2016 18-99 
Nationwide US and 
five Canadian 
provinces 

C34.0-
C34.9 
(ICD-10) 

Yes N/A (New endpoint) 

Other Work loss days Ostro 1987 18-64 Nationwide US N/A No 

N/A 
 
 
 
 
  

Ozone 

Mortality Mortality, Respiratory* Turner 2016 30-99 Nationwide US 460-519 Yes N/A (New endpoint) 

Respiratory 
Emergency Room Visits, 
Respiratory Malig 2016 0-99 California 460-519 Yes Katsouyanni et al. 2009 

Malig 2016 0-99 California 493 Yes 
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POLLUTANT ENDPOINT 
GROUP ENDPOINT FIRST AUTHOR YEAR AGES AREA STUDIED ICD-9 

CODES 
NEW 
STUDY? REPLACES 

Emergency Room Visits, 
Asthma Gharibi 2019 0-99 California (San 

Joaquin Valley) 493 Yes Mar and Koenig 2009, Meng et 
al. 2009 

Hospital Admissions, 
Asthma Moore  2008 0-17 California (South 

Coast Air Basin) 493 No N/A 

Incidence, Asthma 

Tetreault 2016 0-17 Quebec, Canada N/A Yes 

McConnell et al. 2010 
Garcia 2019 5-17 

California (12 
southern CA 
communities) 

N/A Yes 

Asthma Symptoms, 
Chest Tightness Lewis 2013 5-17 Detroit, MI N/A Yes N/A (New endpoint) 

Asthma Symptoms, 
Cough Lewis 2013 5-17 Detroit, MI N/A Yes N/A (New endpoint) 

Asthma Symptoms, 
Shortness of Breath Lewis 2013 5-17 Detroit, MI N/A Yes N/A (New endpoint) 

Asthma Symptoms, 
Wheeze Lewis 2013 5-17 Detroit, MI N/A Yes N/A (New endpoint) 

Minor Restricted Activity 
Days Ostro 1989 18-64 Nationwide US N/A No N/A 

Other School loss days Gilliland 2001 5-17 

California 
(communities 
within 200 miles 
of Los Angeles) 

N/A No N/A 

* Represents changes in annual mortality from long-term exposures 
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U.S.  EPA CAUSALITY DETERMINATIONS FROM INTEGRATED SCIENCE ASSESSMENTS 

FOR PM AND OZONE 

U.S. EPA’s Integrated Science Assessments (ISAs) for PM and O3 (published in 2019 
and 2020, respectively) and Supplement to the ISA for PM (published in 2022) discuss 
the weight of evidence of PM and O3’s role in causing the mortality and morbidity 
endpoints.  U.S. EPA uses the definitions in Exhibit 3 for its causality determinations. 
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EXHIBIT 3.  U.S.  EPA WEIGHT OF EVIDENCE FOR CAUSALITY DETERMINATIONS (U.S.  EPA 2020)  
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Exhibit 4 reproduces the tables from the 2020 ISA for ozone the U.S. EPA Supplement to 
the 2019 ISA for PM. It summarizes U.S. EPA’s findings of causality for each ozone and 
PM health endpoint evaluated.  It shows that short-and long-term exposure to ozone 
causes a range of respiratory effects, including mortality. It similarly shows both short- 
and long-term PM2.5 exposure causes effects to the cardiovascular system, increases 
mortality, likely affects the respiratory system, and likely impacts cancer risk.  

 
EXHIBIT 4.  SUMMARY OF USEPA’S  CAUSAL DETERMINATIONS FOR OZONE AND PM2.5 EXPOSURE 

Health Category Causal Determination Quantified
? 

Short-Term Exposure to Ozone 

Total Mortality Suggestive of a causal relationship N 

Cardiovascular Effects Suggestive of a causal relationship N 

Respiratory Effects Causal relationship Y 

Central Nervous System Effects Suggestive of a causal relationship N 

Metabolic Effects Likely to be a causal relationship1 N 

Effects on Cutaneous and Ocular 
Tissues Inadequate to infer a causal relationship N 

Long-Term Exposure to Ozone 

Total Mortality Suggestive of a causal relationship N 

Cardiovascular Effects Suggestive of a causal relationship N 

Respiratory Effects (including 
respiratory mortality)2 Likely to be a causal relationship Y 

Reproductive and Developmental 
Effects Suggestive of a causal relationship N 

Central Nervous System Effects Suggestive of a causal relationship N 

Cancer Inadequate to infer a causal relationship N 

Short-Term Exposure to PM2.5 

Mortality Causal relationship3 N 

Cardiovascular Effects Causal relationship Y 

Respiratory Effects Likely to be a causal relationship Y 

Central Nervous System Effects Suggestive of a causal relationship N 

Long-Term Exposure to PM2.5 

Mortality Causal relationship Y 

Cardiovascular Effects Causal relationship4 N 
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Health Category Causal Determination Quantified
? 

Respiratory Effects Likely to be a causal relationship Y 

Central Nervous System Effects Likely to be a Causal Relationship Y 

Reproductive and Developmental 
Effects Suggestive of a causal relationship N 

Cancer, Mutagenicity, Genotoxicity Likely to be a causal relationship Y 
Notes: 

1. The ISA determination of likely causal for metabolic effects is based on a synthesis of evidence from 
toxicology studies in animals, controlled human exposure studies, and epidemiological studies. Due to the 
more limited epidemiological evidence currently available, the USEPA has not yet identified a suitable 
epidemiological study from which to derive a health impact function for use in a domestic air quality 
benefit analysis. 

2. The ISA includes cause-specific respiratory mortality as a subset of the respiratory effects category. 
3. We do not quantify mortality due to short-term exposure to PM2.5 since mortality due to long-term 

exposure to PM2.5 is expected to be inclusive of any short-term exposure impacts. 
4. Although we do not quantify cardiovascular morbidity effects using risk models with long-term exposure to 

PM2.5 a number of cardiovascular effects modeled based on short-term exposure to PM2.5 are likely to 
have chronic impacts following the initial event (e.g., stroke, out-of-hospital cardiac arrest, and AMI). Our 
valuation of the short-term cardiovascular endpoints reflects long-term, multi-year costs-of-illness. 

Source: USEPA ISAs (2019; 2020) 
 

PM2.5 AND O3 LITERATURE REVIEW FINDINGS 

In the following section, we discuss the results of our supplemental literature review for 
health effects of PM2.5 published since March 2021 and O3 published since March 2018. 
A summary table listing details on all studies found in our review can be found in 
Appendix A. 

We identified seven studies conducted in California that assessed the relationship 
between exposure to PM2.5 and/or O3 and a potentially relevant health endpoint. Six of 
these studies were excluded from further consideration because they did not adequately 
satisfy our criteria (see Exhibit 1) due to the specific endpoint studied or experimental 
design. The remaining study is summarized below. 

Gharibi et al. (2019) investigated the association between short-term exposure to O3 and 
emergency department (ED) visits due to asthma in the San Joaquin Valley, California 
from June to September, 2015. The authors identified 1,101 asthma ED visits during the 
study period and obtained the maximum daily 8-hour average O3 concentration from 18 
sampling stations throughout the San Joaquin Valley. The mean 8-hour average O3 
concentration during the study period was 50.7 ppb, and the maximum was 94.5 ppb. 
They employed a time-stratified case-crossover design, assigning ozone exposures to 
each patient based on zip code of residence and comparing the exposure of each patient 
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on the day of or during the days prior to their ED visit to their exposures on several 
referent days. The authors fit conditional logistic regression models, controlling for 
temperature, PM2.5, NO2, and CO. In a multi-pollutant model, the authors report an odds 
ratio of 1.066 (1.032 - 1.082) associated with an 18.1 ppb increase in 3-day lagged O3.  

RECOMMENDATIONS 

Exhibit 5 summarizes our recommended PM- and O3-related health endpoints for the 
2022 Socioeconomic Analysis. In summary, we propose evaluation of the same PM2.5-
related endpoints evaluated in 2016, plus cardiovascular and respiratory emergency room 
visits, out of hospital cardiac arrest, hospital admissions for Alzheimer’s and Parkinson’s 
disease, and incidence of asthma, asthma symptoms, hay fever/rhinitis, and lung cancer. 
We propose evaluation of O3-related hospital admissions and emergency department 
visits for asthma, minor restricted activity days, and school-loss days as evaluated in 
2016, plus respiratory mortality, respiratory emergency room visits, and asthma 
incidence. We also are expanding certain endpoint categories to include additional age 
groups from the studies we identified. Exhibit 5 uses shading to indicate new study 
recommendations comparted to the 2016 Socioeconomic Report. 

 

EXHIBIT 5.  RECOMMENDED PM2 . 5 -  AND O3-RELATED HEALTH ENDPOINTS 

ENDPOINT POLLUTANT STUDY AGES 
STUDIED STUDY LOCATION 

PM2.5-RELATED HEALTH ENDPOINTS 
PREMATURE MORTALITY 

Mortality, All Cause PM2.5 (annual 
avg) 

Krewski et al. 2009;  30-99 Los Angeles, CA 
Jerrett et al. 2005 30-99 Los Angeles, CA 
Jerrett et al. 20013 30-99 Los Angeles, CA 

Woodruff et al. 2008 0-0 US counties with 
>250,000 residents 

CARDIOVASCULAR MORBIDITY 

ER Visits, All Cardiac Endpoints PM2.5 (24-hour 
avg) Ostro et al. 2016 0-99 8 metropolitan areas in 

California 

HA, All Cardiac Outcomes PM2.5 (24-hour 
avg) Talbott et al. 2014 0-99 Seven US states (FL, MA, 

NH, NJ, NM, NY, WA) 
Acute Myocardial Infarction, 
Nonfatal 

PM2.5 (24-hour 
avg) Wei et al. 2019 18-99 Continental US 

HA, Ischemic stroke  PM2.5 (24-hour 
avg) Shin et al. 2014 65-99 Varies (meta-analysis) 

Incidence, Out of Hospital 
Cardiac Arrest 

PM2.5 (24-hour 
avg) Ensor et al. 2013 18-99 Houston, TX 

NERVOUS SYSTEM MORBIDITY 

HA, Alzheimers Disease PM2.5 (annual 
avg) 

Kioumourtzoglou et 
al. 2016 65-99 50 northeastern US cities 

HA, Parkinsons Disease PM2.5 (annual 
avg) 

Kioumourtzoglou et 
al. 2016 65-99 50 northeastern US cities 
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ENDPOINT POLLUTANT STUDY AGES 
STUDIED STUDY LOCATION 

RESPIRATORY MORBIDITY 

ER Visits, All Respiratory PM2.5 (24-hour 
avg) Ostro et al. 2016 0-99 8 metropolitan areas in 

California 

HA, All Respiratory PM2.5 (24-hour 
avg) 

Ostro et al. 2009 0-17 6 counties in California 
Zanobetti et al. 2009 65-99 26 US communities 

ER Visits, Asthma PM2.5 (24-hour 
avg) Ostro et al. 2016 0-99 8 metropolitan areas in 

California 

HA, Asthma PM2.5 (24-hour 
avg) Delfino et al. 2014 0-17 Orange County, CA 

Incidence, Asthma PM2.5 (annual 
avg) 

Tetreault et al. 2016 0-17 Quebec, Canada 

Garcia et al. 2019 5-17 12 southern California 
communities 

Asthma Symptoms, Albuterol 
use 

PM2.5 (24-hour 
avg) 

Rabinovitch et al. 
2006 6-17 Denver, CO 

Incidence, Hay Fever/Rhinitis PM2.5 (annual 
avg) Parker et al. 2009 3-17 Nationwide US 

Incidence, Lung Cancer PM2.5 (monthly 
avg) 

Gharibvand et al. 
2017 18-99 Nationwide US 

Minor Restricted Activity Days PM2.5 (24-hour 
avg) 

Ostro and Rothschild 
1989 18-64 Nationwide US and 5 

Canadian provinces 
OTHER ENDPOINTS 

Work Loss days PM2.5 (24-hour 
avg) Ostro et al. 1987 18-64 Nationwide US 

OZONE-RELATED HEALTH ENDPOINTS 
RESPIRATORY MORTALITY 

Mortality, Respiratory O3 (annual avg) Turner et al. 2016 30-99 Nationwide US 

RESPIRATORY MORBIDITY 
ER Visits, Respiratory O3 (1-hour max) Malig et al. 2016 0-99 California 

ER Visits, Asthma 
  

O3 (1-hour max) Malig et al. 2016 0-99 California 

O3 (8-hour max) Gharibi et al. 2019 0-99 San Joaquin Valley, 
California 

HA, Asthma O3 (8-hour max) Moore et al. 2008 0-17 South Coast Air Basin, 
California 

Incidence, Asthma 
  

O3 (8-hour max) Tetreault et al. 2016 0-17 Quebec, Canada 

O3 (8-hour max) Garcia et al. 2019 5-17 12 southern California 
communities 

Asthma Symptoms, Chest 
Tightness O3 (8-hour max) Lewis et al. 2013 5-17 Detroit, MI 

Asthma Symptoms, Cough O3 (8-hour max) Lewis et al. 2013 5-17 Detroit, MI 
Asthma Symptoms, Shortness 
of Breath O3 (8-hour max) Lewis et al. 2013 5-17 Detroit, MI 

Asthma Symptoms, Wheeze O3 (8-hour max) Lewis et al. 2013 5-17 Detroit, MI 

Minor Restricted Activity Days O3 (8-hour max) Ostro and Rothschild 
1989 18-64 Nationwide uS 

OTHER ENDPOINTS 

School Loss Days, All Cause O3 (8-hour max) Gilliland et al. 2001 5-17 
California communities 
within 200 miles of Los 
Angeles 

ER = Emergency Room, HA = Hospital Admissions 
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PM MORTALITY  

We found insufficient evidence to warrant changing the recommended main studies for 
the PM mortality analysis for adults. Evidence from more recent large sample studies 
bolsters the relationship between PM and mortality, but none were conducted specifically 
in California. We do recommend updating the main infant mortality study to the latest 
published by Woodruff et al., in 2008.  

PM MORBIDITY 

In general, our recommendations mirror those of EPA in its recent RIAs, such as the 
Cross-State Air Pollution Rule, with the exception of using a more recent study. Wei et 
al, 2019, for quantifying acute myocardial infarctions, and pooling a local California 
study of asthma incidence (Garcia et al., 2019) with the larger Tetreault study 
recommended by U.S. EPA. These changes reflect the updated causality determinations 
in the ISAs, emphasize broader endpoints for effects such as hospital admissions and 
emergency department visits (to minimize double counting concerns), and favor studies 
capturing broader age groups. Where possible, we emphasized local studies that also 
follow these trends. 

Summaries for most of the recommended studies can be found in the Technical Support 
document for the Cross-State Air Pollution Rule, or in the Appendices to the User 
Manual for EPA’s BenMAP tool.2 There are two studies we recommend not summarized 
in these two sources at present. The first is a study by Wei et al, 2019 for quantifying 
acute myocardial infarctions; this is a larger and much more current study that we believe 
can replace the previous estimates of several pooled studies used previously. 

Wei  et  al .  (2019)  Acute  Myocard ia l  In farct ion,  Nonfatal  

Wei et al. (2019) evaluated the relationship between short-term PM2.5 exposure and 
hospital admissions for 214 mutually exclusive disease groups, including acute 
myocardial infarction, in a time-stratified, case-crossover analysis of over 95 million 
Medicare inpatient hospital claims from 2000-2012. The authors estimated daily PM2.5 
levels at a 1-km2 grid cell level using a satellite based, neural network model that was 
calibrated using monitor data and assigned 0-1 day lagged PM2.5 exposure to each 
participant by zip code of residence. For each disease group, Wei et al. (2019) created a 
case crossover dataset that controlled for individual level and zip code level variables, 

 
2 See https://www.epa.gov/sites/default/files/2021-03/documents/estimating_pm2.5-_and_ozone-

attributable_health_benefits_tsd.pdf and https://www.epa.gov/sites/default/files/2015-04/documents/benmap-

ce_user_manual_march_2015.pdf  

https://www.epa.gov/sites/default/files/2015-04/documents/benmap-ce_user_manual_march_2015.pdf
https://www.epa.gov/sites/default/files/2015-04/documents/benmap-ce_user_manual_march_2015.pdf
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day of the week, seasonality, and long-term time trends. They used conditional logistic 
regression models to estimate associations between PM2.5 exposure and risk of hospital 
admission and found positive associations for numerous rarely studied and numerous 
well-studied disease groups.   

In a single-pollutant model, the coefficient and standard error are estimated from a 
reported relative increase in risk (0.11%) and 95% confidence interval (0.07%-0.16%) 
associated with a 1 ug/m3 increase in 0-1 day lagged PM2.5 exposure (Wei et al. 2019, 
Figure 3, CCS 100 Acute Myocardial Infarction). 

OZONE MORTALITY 

Based on the updated finding of the most recent U.S. EPA ISA document finding a causal 
relationship with long-term ozone exposures and respiratory effects including respiratory 
mortality, we recommend adding this endpoint to the 2022 AQMP Socioeconomic 
Analysis. We identified two studies, one nationwide (Turner et al, 2016) and one 
California-specific (Jerrett et al, 2013). We recommend applying the Turner study 
because it has a much larger sample size and an exposure period both wider and more 
recent than Jerrett, despite Jerrett’s locational advantage. For a summary of the Turner 
study, please consult the Appendices to the User Manual for U.S. EPA’s BenMAP tool. 
We do not recommend quantifying respiratory mortality related to short-term ozone to 
avoid double-counting with the long-term estimate. 

OZONE MORBIDITY  

In general, our recommendations mirror those of U.S. EPA in its recent RIAs, such as the 
Cross-State Air Pollution Rule, with the exception of pooling Garcia et al, 2019 with the 
Tetreault study of asthma onset in children, as was done for PM; recommending the 
pooling of local California studies of ED respiratory visits for asthma by Malig et al., 
2016 and Gharibi et al., 2016; and using Malig et al., 2016 for all respiratory ED visits. 
These changes reflect the updated causality determinations in the ISAs, emphasize 
broader endpoints for effects such as hospital admissions and emergency department 
visits (to minimize double counting concerns), and favor studies capturing broader age 
groups. Where possible, we emphasized local studies that also follow these trends. 

Summaries for most of the recommended studies can be found in the Technical Support 
document for the Cross-State Air Pollution Rule, or in the Appendices to the User 
Manual for U.S. EPA’s BenMAP tool.3 There are two studies we recommend not 
summarized in these two sources at present. The first is a study by Gharibi et al, 2019 of 
ER visits for asthma, described above; the second is the study of ED visits for respiratory 
endpoints and asthma by Malig et al., 2016. We recommend pooling of these studies to 

 
3 Ibid. 
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generate a single estimate for asthma ED visits for the 0-99 age group, and we 
recommend subtracting these visits from the ED visits for all respiratory causes, to avoid 
double counting. 

Mal ig  e t  al .  (2016)  ED v is its  A l l  Resp iratory  and As thma  

Malig et al. (2016) evaluated the relationship between short-term (1 hour-max) ozone 
exposure and Emergency Department (ED) visits for asthma and for all respiratory causes 
in a multi-site time-stratified, case-crossover analysis of over 3.7 million ED visit records 
from 2005-2008 among California residents living withing 20 km of an ozone monitor. 
The authors controlled for temperature and relative humidity effects using and extensive 
network of meteorological observations throughout the state.The authors used a 
conditional logistic regression to estimate effects by climate zone, which were then 
pooled using random effects meta-analysis. Effects controlled for temperature, relative 
humidity, season, monitor difference, and additional socioeconomic variables.  

In the all respiratory model, the coefficient and standard error are estimated from a 
reported relative increase in risk (0.27%) and 95% confidence interval (0.10%-0.44%) 
associated for ED visits for all ages with a 10 ppb increase in 1-hour max ozone (full-year 
estimate). In the asthma model, the coefficient and standard error are estimated from a 
reported relative increase in risk (1.41%) and 95% confidence interval (0.68%-2.15%) for 
all age ED visits associated with a 10 ppb increase in 1-hour max ozone (full-year 
estimate). 
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MEMORANDUM | November 2, 2022 

 

TO  Elaine Shen, South Coast Air Quality Management District 

FROM  Melanie Jackson, William Raich, and Henry Roman, Industrial Economics, Incorporated 

SUBJECT  Review of Baseline Incidence Rate Estimates for Use in 2022 Socioeconomic Assessment 

  

 

In its role as the air pollution control agency for the South Coast Air Basin, the South 

Coast Air Quality Management District (SCAQMD) develops air pollution control plans 

to help this portion of California achieve compliance with Federal and State air quality 

standards. As part of the development of the regional Air Quality Management Plan 

(AQMP), SCAQMD considers its socioeconomic impacts, including its expected benefits 

and costs. The resulting AQMP Socioeconomic Analysis includes a detailed assessment 

of the benefits of reducing air pollutant concentrations, which requires the use of several 

datasets covering a wide array of information including, but not limited to, data on health 

condition incidence, demographics, concentration-response relationships, and economic 

values. 

As it prepares for the 2022 AQMP Socioeconomic Analysis, SCAQMD needs to ensure 

that it is applying the most up-to-date, scientifically-defensible methods and inputs for 

calculating the benefits to society resulting from air pollution strategies. In this 

memorandum, we provide our recommendations for the baseline incidence rate data to be 

used in the BenMAP benefits analysis to support the 2022 Socioeconomic analysis of the 

2022 AQMP. 

BACKGROUND  

Development of appropriate baseline incidence values is a key step in assessing the 

potential health benefits of air quality strategies.  In most cases, the concentration-

response (C-R) functions that relate exposure with health outcomes express the change in 

incidence of a health endpoint as proportional to the baseline incidence of that endpoint.  

As a result, the use of local data, where available, is preferred for benefits analyses 

conducted at regional or metropolitan scales, especially where health incidence data is 

known or expected to exhibit significant spatial variability. 

Appropriate selection of baseline incidence values involves obtaining data that best match 

characteristics such as the health endpoint of interest, the study location, the population of 

interest, and the time period of the analysis.  For example, studies of hospital admissions 

endpoints may include a range of diagnoses that fall within a particular diagnostic 

category, expressed in terms of their International Classification of Diseases (ICD) 9 or 

ICD 10 codes. ICD codes, published by the  World Health Organization, allow medical 

professionals to consistently classify conditions and diseases using numeric or 
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alphanumeric diagnosis codes.1 Baseline incidence data collected for these endpoints 

should be based on queries for the same ICD codes specified in the study on which the C-

R function is based.  Baseline data should be location-specific; obtained at a geographic 

level appropriate to the analysis; and specific to the characteristics of the study 

population, if possible.  Where baseline incidence estimates need to be generated for 

future years, they should be based on published projections where available.  

ANALYTIC APPROACH AND RESULTS  

This section describes our approach to developing baseline incidence data inputs for use 

in the 2022 Socioeconomic Analysis.  For each of the health endpoints we have 

recommended for inclusion in the 2022 analysis, we searched the Internet for publicly 

available data and considered whether existing databased in USEPA’s BenMAP-CE 

program would be applicable. Exhibit 1 presents our recommendations for sources of 

baseline incidence data for each of the health endpoints recommended for use in the 2022 

Socioeconomic Analysis. 

Mortal i ty  Rates  

To establish baseline mortality rates at the county level for the SCAQMD analysis, we 

used California Department of Finance (DoF) projections of all-cause death rates in 

SCAB counties to obtain age- and county-specific death rates in 2032 and 2037 

(California Department of Finance, personal communication).  Although the DoF 

projections are preliminary, the groups most likely to be affected by future changes in the 

projection method are children and adolescents; the projections of adults are not expected 

to change.  Because the bulk of impacts of air pollution mortality are estimated for adults, 

we believe these data are reasonable to use despite this caveat, and we prefer the use of 

DoF projections over U.S. Census-based projections because the former allows 

SCAQMD to estimate mortality impacts using local, county-level estimates that capture 

trends specific to the SCAB.  

To establish baseline respiratory mortality rates at the county level, we collected 

historical baseline respiratory mortality rates, stratified by age, for the four counties 

within SCAQMD’s jurisdiction from the U.S. Centers for Disease Control and Prevention 

(CDC’s) WONDER database. Historical rates are projected to 2032 and 2037 using an 

adjustment factor based on the DoF all-cause mortality projection. We then used the CA 

DoF projection data for total mortality rates in the SCAB to obtain age-specific ratios of 

deaths in 2018 to deaths in 2032 and 2037.  We applied these adjustments to the average 

SCAB county cardiovascular death rates to obtain estimated age-specific baseline 

cardiovascular death rates by county in 2032 and 2037.   

Morbidity Rates  

 

1 ICD codes may also be used to indicate causes of death.  
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Zip-code specific baseline incidence rates of hospital admissions and emergency 

department visits were developed from zip-code and county-level data provided by the 

California Department of Health Care Access and Information (HCAI).  

For nonfatal myocardial infarctions, we obtained county-level incidence rate estimates 

from the CDC Interactive Atlas of Heart Disease and Stroke 

(http://nccd.cdc.gov/DHDSPAtlas), an online mapping tool that allows users to create 

county-level maps of heart disease and stroke incidence rates for Medicare beneficiaries 

aged 65 and older by race/ethnicity, gender, and age group.  Hospitalization data in the 

atlas come from Centers for Medicare and Medicaid Services Medicare Provider Analysis 

and Review (MEDPAR) file, Part A. Deaths data come from the National Vital Statistics 

System maintained by the National Center for Health Statistics.  Hospitalization data for 

acute myocardial infarction are adjusted for the percentage of fatal outcomes reported in 

the atlas to net out the non-fatal hospital admissions rate for this endpoint. 

For the endpoint of new onset asthma incidence in children, we recommended using the 

baseline rate of new asthma incidence in the Los Angeles area for 2002-2005 from the 

Children’s Health Study cohort, reported in Table 1 of the study by McConnell et al., 

2010.  For prevalence estimates of asthma in California, we used results from the 

American Lung Association (2010b) report summarizing data from NHIS. 

For all other endpoints listed in Exhibit 1, current local baseline data were not readily 

available from publicly available sources, so we recommended that SCAQMD use the 

baseline incidence data included in BenMAP-CE for these endpoints.  These data can be 

found in the Other Incidence (2000) and Other Incidence (2014) databases included in the 

United States setup (U.S. EPA, 2022).    

EXHIBIT 1.  PROPOSED BASELINE INCIDENCE RATES  (PER DAY UNLESS OTHERWISE SPECIFIED)  

HEALTH 

ENDPOINTa 

(AGE 

RANGE) 

PROJECTED RATE 

PER PERSON 

2032 

PROJECTED RATE 

PER PERSON 

2037 LOCATION SOURCE 

Mortality, All Cause (per year) 

0 2.71E-03 2.41E-03 Los Angeles 

California 
Department of 
Finance (CDOF) 

1-4 1.09E-04 9.65E-05 Los Angeles CDOF 

5-9 7.79E-05 7.57E-05 Los Angeles CDOF 

10-14 9.94E-05 9.48E-05 Los Angeles CDOF 

15-19 3.11E-04 2.97E-04 Los Angeles CDOF 

20-24 6.79E-04 6.76E-04 Los Angeles CDOF 

25-29 7.00E-04 6.79E-04 Los Angeles CDOF 

30-34 8.17E-04 8.04E-04 Los Angeles CDOF 

35-39 9.76E-04 9.22E-04 Los Angeles CDOF 

40-44 1.20E-03 1.11E-03 Los Angeles CDOF 

45-49 1.89E-03 1.78E-03 Los Angeles CDOF 

50-54 3.25E-03 3.13E-03 Los Angeles CDOF 

http://nccd.cdc.gov/DHDSPAtlas
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HEALTH 

ENDPOINTa 

(AGE 

RANGE) 

PROJECTED RATE 

PER PERSON 

2032 

PROJECTED RATE 

PER PERSON 

2037 LOCATION SOURCE 

55-59 5.10E-03 4.95E-03 Los Angeles CDOF 

60-64 7.93E-03 7.78E-03 Los Angeles CDOF 

65-69 1.12E-02 1.09E-02 Los Angeles CDOF 

70-74 1.61E-02 1.55E-02 Los Angeles CDOF 

75-79 2.49E-02 2.36E-02 Los Angeles CDOF 

80-84 4.10E-02 3.86E-02 Los Angeles CDOF 

85-89 6.95E-02 6.61E-02 Los Angeles CDOF 

90-94 1.27E-01 1.21E-01 Los Angeles CDOF 

95-99 2.21E-01 2.10E-01 Los Angeles CDOF 

0 2.16E-03 1.89E-03 Orange CDOF 

1-4 1.24E-04 1.14E-04 Orange CDOF 

5-9 8.32E-05 7.93E-05 Orange CDOF 

10-14 9.97E-05 9.66E-05 Orange CDOF 

15-19 2.92E-04 2.76E-04 Orange CDOF 

20-24 6.00E-04 5.92E-04 Orange CDOF 

25-29 7.13E-04 7.26E-04 Orange CDOF 

30-34 7.45E-04 7.39E-04 Orange CDOF 

35-39 9.41E-04 9.19E-04 Orange CDOF 

40-44 1.13E-03 1.11E-03 Orange CDOF 

45-49 1.75E-03 1.72E-03 Orange CDOF 

50-54 2.60E-03 2.53E-03 Orange CDOF 

55-59 3.87E-03 3.69E-03 Orange CDOF 

60-64 6.15E-03 5.94E-03 Orange CDOF 

65-69 8.86E-03 8.50E-03 Orange CDOF 

70-74 1.33E-02 1.26E-02 Orange CDOF 

75-79 2.29E-02 2.16E-02 Orange CDOF 

80-84 4.11E-02 3.89E-02 Orange CDOF 

85-89 7.73E-02 7.38E-02 Orange CDOF 

90-94 1.41E-01 1.35E-01 Orange CDOF 

95-99 2.23E-01 2.12E-01 Orange CDOF 

0 3.23E-03 2.95E-03 Riverside CDOF 

1-4 1.67E-04 1.55E-04 Riverside CDOF 

5-9 8.72E-05 8.41E-05 Riverside CDOF 

10-14 8.50E-05 7.95E-05 Riverside CDOF 

15-19 3.10E-04 2.86E-04 Riverside CDOF 

20-24 6.93E-04 6.53E-04 Riverside CDOF 

25-29 7.85E-04 7.42E-04 Riverside CDOF 

30-34 1.16E-03 1.17E-03 Riverside CDOF 

35-39 1.25E-03 1.21E-03 Riverside CDOF 

40-44 1.33E-03 1.24E-03 Riverside CDOF 

45-49 2.16E-03 2.05E-03 Riverside CDOF 

50-54 3.66E-03 3.51E-03 Riverside CDOF 

55-59 5.76E-03 5.54E-03 Riverside CDOF 

60-64 8.83E-03 8.56E-03 Riverside CDOF 

65-69 1.22E-02 1.17E-02 Riverside CDOF 

70-74 1.83E-02 1.78E-02 Riverside CDOF 

75-79 2.70E-02 2.57E-02 Riverside CDOF 

80-84 4.64E-02 4.43E-02 Riverside CDOF 
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HEALTH 

ENDPOINTa 

(AGE 

RANGE) 

PROJECTED RATE 

PER PERSON 

2032 

PROJECTED RATE 

PER PERSON 

2037 LOCATION SOURCE 

85-89 7.89E-02 7.65E-02 Riverside CDOF 

90-94 1.44E-01 1.39E-01 Riverside CDOF 

95-99 2.27E-01 2.20E-01 Riverside CDOF 

0 4.70E-03 4.45E-03 San Bernardino CDOF 

1-4 1.89E-04 1.74E-04 San Bernardino CDOF 

5-9 8.00E-05 7.29E-05 San Bernardino CDOF 

10-14 1.00E-04 9.28E-05 San Bernardino CDOF 

15-19 3.63E-04 3.35E-04 San Bernardino CDOF 

20-24 6.61E-04 6.22E-04 San Bernardino CDOF 

25-29 8.52E-04 8.12E-04 San Bernardino CDOF 

30-34 1.27E-03 1.24E-03 San Bernardino CDOF 

35-39 1.34E-03 1.28E-03 San Bernardino CDOF 

40-44 1.70E-03 1.64E-03 San Bernardino CDOF 

45-49 2.62E-03 2.50E-03 San Bernardino CDOF 

50-54 4.38E-03 4.24E-03 San Bernardino CDOF 

55-59 6.62E-03 6.32E-03 San Bernardino CDOF 

60-64 9.43E-03 8.91E-03 San Bernardino CDOF 

65-69 1.39E-02 1.30E-02 San Bernardino CDOF 

70-74 2.12E-02 2.03E-02 San Bernardino CDOF 

75-79 3.49E-02 3.38E-02 San Bernardino CDOF 

80-84 5.52E-02 5.31E-02 San Bernardino CDOF 

85-89 9.02E-02 8.82E-02 San Bernardino CDOF 

90-94 1.65E-01 1.61E-01 San Bernardino CDOF 

95-99 2.60E-01 2.54E-01 San Bernardino CDOF 

Mortality, Respiratory (per year) 

25-34 1.11E-05 1.08E-05 Los Angeles CDC WONDER 

35-44 2.11E-05 1.98E-05 Los Angeles CDC WONDER 

45-54 7.48E-05 7.13E-05 Los Angeles CDC WONDER 

55-64 3.25E-04 3.17E-04 Los Angeles CDC WONDER 

65-74 1.24E-03 1.20E-03 Los Angeles CDC WONDER 

75-84 3.81E-03 3.61E-03 Los Angeles CDC WONDER 

85-99 1.21E-02 1.15E-02 Los Angeles CDC WONDER 

25-34 1.78E-05 1.78E-05 Orange CDC WONDER 

35-44 2.39E-05 2.33E-05 Orange CDC WONDER 

45-54 6.19E-05 6.04E-05 Orange CDC WONDER 

55-64 2.41E-04 2.32E-04 Orange CDC WONDER 

65-74 9.50E-04 9.08E-04 Orange CDC WONDER 

75-84 3.85E-03 3.64E-03 Orange CDC WONDER 

85-99 1.17E-02 1.12E-02 Orange CDC WONDER 

25-34 1.91E-05 1.87E-05 Riverside CDC WONDER 

35-44 2.51E-05 2.38E-05 Riverside CDC WONDER 

45-54 9.92E-05 9.46E-05 Riverside CDC WONDER 

55-64 4.49E-04 4.34E-04 Riverside CDC WONDER 

65-74 1.51E-03 1.46E-03 Riverside CDC WONDER 

75-84 4.42E-03 4.22E-03 Riverside CDC WONDER 

85-99 1.20E-02 1.16E-02 Riverside CDC WONDER 

25-34 2.57E-05 2.48E-05 San Bernardino CDC WONDER 

35-44 3.95E-05 3.79E-05 San Bernardino CDC WONDER 
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HEALTH 

ENDPOINTa 

(AGE 

RANGE) 

PROJECTED RATE 

PER PERSON 

2032 

PROJECTED RATE 

PER PERSON 

2037 LOCATION SOURCE 

45-54 1.51E-04 1.45E-04 San Bernardino CDC WONDER 

55-64 5.88E-04 5.59E-04 San Bernardino CDC WONDER 

65-74 2.05E-03 1.94E-03 San Bernardino CDC WONDER 

75-84 5.68E-03 5.48E-03 San Bernardino CDC WONDER 

85-99 1.43E-02 1.40E-02 San Bernardino CDC WONDER 

Hospital Admissions, All Cardiac Outcomes 

0-99 3.10E-05 3.10E-05 Los Angeles CA HCAI 

0-99 2.53E-05 2.53E-05 Orange CA HCAI 

0-99 3.13E-05 3.13E-05 Riverside CA HCAI 

0-99 3.11E-05 3.11E-05 San Bernardino CA HCAI 

Incidence, Ischemic Stroke 

65-99 1.92E-05 1.92E-05 Los Angeles CA HCAI 

65-99 1.75E-05 1.75E-05 Orange CA HCAI 

65-99 1.85E-05 1.85E-05 Riverside CA HCAI 

65-99 1.88E-05 1.88E-05 San Bernardino CA HCAI 

Hospital Admissions, All Respiratory 

0-99 1.63E-05 1.63E-05 Los Angeles CA HCAI 

0-99 1.27E-05 1.27E-05 Orange CA HCAI 

0-99 1.56E-05 1.56E-05 Riverside CA HCAI 

0-99 1.68E-05 1.68E-05 San Bernardino CA HCAI 

Hospital Admissions, Asthma 

0-17 3.05E-06 3.05E-06 Los Angeles CA HCAI 

0-17 1.91E-06 1.91E-06 Orange CA HCAI 

0-17 2.11E-06 2.11E-06 Riverside CA HCAI 

0-17 2.64E-06 2.64E-06 San Bernardino CA HCAI 

Emergency Hospital Admissions, Asthma 

0-17 3.05E-06 3.05E-06 Los Angeles CA HCAI 

0-17 1.91E-06 1.91E-06 Orange CA HCAI 

0-17 2.11E-06 2.11E-06 Riverside CA HCAI 

0-17 2.64E-06 2.64E-06 San Bernardino CA HCAI 

Hospital Admissions, Alzheimer’s Disease 

65-99 1.39E-06 1.39E-06 Los Angeles CA HCAI 

65-99 1.01E-06 1.01E-06 Orange CA HCAI 

65-99 8.16E-07 8.16E-07 Riverside CA HCAI 

65-99 1.26E-06 1.26E-06 San Bernardino CA HCAI 

Hospital Admissions, Parkinson’s Disease 

65-99 1.03E-06 1.03E-06 Los Angeles CA HCAI 

65-99 7.82E-07 7.82E-07 Orange CA HCAI 

65-99 4.93E-07 4.93E-07 Riverside CA HCAI 

65-99 5.57E-07 5.57E-07 San Bernardino CA HCAI 

Acute Nonfatal Myocardial Infarction 

65-99 2.21E-05 2.21E-05 Los Angeles 
CDC Atlas of Heart 
Disease and Stroke 

65-99 1.78E-05 1.78E-05 Orange 
CDC Atlas of Heart 
Disease and Stroke 
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HEALTH 

ENDPOINTa 

(AGE 

RANGE) 

PROJECTED RATE 

PER PERSON 

2032 

PROJECTED RATE 

PER PERSON 

2037 LOCATION SOURCE 

65-99 2.21E-05 2.21E-05 Riverside 
CDC Atlas of Heart 
Disease and Stroke 

65-99 3.01E-05 3.01E-05 San Bernardino 
CDC Atlas of Heart 
Disease and Stroke 

Emergency Department Visits, All Cardiac Outcomes 

0-99 4.18E-05 4.18E-05 Los Angeles CA HCAI 

0-99 3.73E-05 3.73E-05 Orange CA HCAI 

0-99 4.87E-05 4.87E-05 Riverside CA HCAI 

0-99 5.09E-05 5.09E-05 San Bernardino CA HCAI 

Emergency Department Visits, All Respiratory 

0-99 9.54E-05 9.54E-05 Los Angeles CA HCAI 

0-99 6.52E-05 6.52E-05 Orange CA HCAI 

0-99 1.05E-04 1.05E-04 Riverside CA HCAI 

0-99 1.27E-04 1.27E-04 San Bernardino CA HCAI 

Emergency Department Visits, Asthma 

0-17 1.24E-05 1.24E-05 Los Angeles CA HCAI 

0-17 7.27E-06 7.27E-06 Orange CA HCAI 

0-17 1.11E-05 1.11E-05 Riverside CA HCAI 

0-17 1.47E-05 1.47E-05 San Bernardino CA HCAI 

Asthma Incidence, New Cases 

0-17 5.01E-05 5.01E-05 South Coast Area CHS Cohort 

Incidence, Hay Fever/Rhinitis 

3-17 1.92E-01 1.92E-01 South Coast Area BenMAP-CE 

Incidence, Out of Hospital Cardiac Arrest 

18-99 5.08E-07 5.08E-07 South Coast Area BenMAP-CE 

Incidence, Lung Cancer (per year) 

30-99 3.77E-04 3.77E-04 South Coast Area BenMAP-CE 

Asthma Exacerbation 

5-17 

1.07E-01 
(prevalence, 

applies to cough, 
shortness of 

breath, wheeze, 
and albuterol use) 

1.07E-01 
(prevalence, 

applies to cough, 
shortness of 

breath, wheeze, 
and albuterol use) California 

American Lung 
Association (2010b) 

Minor Restricted Activity Days 

18-64 2.14E-02 2.14E-02 United States 
Ostro and Rothschild 

1989 

Work Loss Days 

18-64 5.82E-03 5.82E-03 United States Adams et al. 1999 

School Loss Days (per school day) 

5-17 2.06E-02 2.06E-02 
Western United 

States 
National Health 

Interview Survey 
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Introduction 
The Revised Draft Final 2022 AQMP uses SCAG’s 2020 Growth Forecast of jobs, population, output, and 
other socioeconomic variables as inputs for baseline emissions inventories. To simulate the potential 
socioeconomic impacts of air pollution control policies, South Coast AQMD staff uses the Regional 
Economic Models Inc. (REMI) model, which is embedded with its own demographic and economic 
forecasts. The REMI jobs and population projections are consistent with SCAG at the national level, but 
differ for the four-county region of Los Angeles, Orange, Riverside, and San Bernardino. For consistency 
with other AQMP analyses, the sub-county jobs and population forecasts by SCAG for the four-county 
region are used to adjust and update the REMI baseline forecast for the Revised Draft Final 2022 AQMP 
socioeconomic impact assessment. The following sections describe the data and methods used to 
accomplish the updates in the REMI model, as well as the updated results and any potential implications 
due to the updates performed. 

REMI Baseline Update: Background and Assessment 
A 1992 audit of the South Coast AQMD’s socioeconomic analysis methods by Massachusetts Institute of 
Technology (MIT) recommended further evaluation of the inconsistency between the REMI and SCAG 
forecasts and the method used to resolve it (Polenske et al. 1992). The biggest source of inconsistency 
comes from the use of different jobs data for the forecast, where SCAG relies on the Bureau of Labor 
Statistics (BLS), REMI uses data from the Bureau of Economic Analysis (BEA). The MIT report observed that 
job impacts predicted by the model could differ significantly between the default REMI and the adjusted 
REMI models and that this was undesirable. The suggestions offered were: (1) use the default version of 
REMI model if legally permissible, (2) if SCAG data best suits South Coast AQMD’s needs, negotiate with 
REMI for a model based on BLS data if feasible, and (3) if the adjusted REMI model is used, the issue of 
differing job impacts would need to be considered during analysis. 

Following the MIT audit, South Coast AQMD staff chose option (3) and commissioned a study from the 
Center for the Continuing Study of the California Economy (CCSCE) to determine the sources of 
inconsistency between these forecasts (Levy 1994). A three-step process was recommended to ensure 
consistency between REMI and SCAG forecasts: (1) they should use the same U.S. projections for 
population and jobs, (2) they should use the same birth rates by age cohort; and (3) they should use similar 
rates of growth for jobs projections. Since the completion of the CCSCE report, REMI and SCAG forecasts 
have converged in the data sources used for their respective national projections: the BLS Employment 
Outlook was primarily used for national job projections, and the U.S. Census Bureau’s national population 
projections was the basis for national population projections (REMI 2015a). As with the most recent 
socioeconomic reports for the 2007, 2012, and 2016 AQMPs, it was determined by South Coast AQMD 
staff that no further adjustment to the REMI U.S. forecast is needed.    

In preparation of the Final 2016 Socioeconomic Report , South Coast AQMD staff took the 
recommendations by both MIT and CCSCE into consideration when conducting an update of the REMI 
model baseline (i.e., “Regional Control”) with SCAG jobs and population forecasts. As described in detail 
in that report, staff found that the REMI employment update achieved similar job growth rates, by county 
and also for each of the 21 sub-county regions, to SCAG’s forecast for the analysis horizon. Staff also found 
that, by using the REMI Population Update function, the REMI population forecast was updated to be 
identical to SCAG’s. Having achieved the goals set forth by the CCSCE study, staff further investigated, 
based on the MIT recommendation, the effect of the update on the key parameter of labor productivity, 
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which is the primary parameter in predicting the job impacts of a policy, also described in detail in the 
same report. Staff found that these updates did not significantly alter labor productivity parameters from 
the REMI default values; the values changed by less than one percent for the majority of sectors. Based 
on these findings, staff concluded that the updated REMI model used for the socioeconomic analysis of 
the 2016 AQMP acceptably reflected the population and job growth rates forecasted by SCAG. 
Furthermore, the update did not result in significant changes to the key model parameter of labor 
productivity, and thus job impact predictions are not expected to differ significantly from what would 
have been predicted using the default REMI model. 

In this report for the Revised Draft Final 2022 AQMP, we follow similar procedures to adjust the REMI 
population and employment baseline.  

Employment Baseline Adjustment 

Data 

The jobs forecast in the REMI model and that from SCAG differ both in their data sources and their job 
forecast up to 2037. The REMI model uses jobs data from BEA, supplemented by compensation data from 
the same source, for its historical job distribution pattern in the 21 sub-county regions contained in the 
model. For job projections, REMI bases its national forecast on the 2021-2031 Employment Outlook 
published by the BLS, along with short-term final demand forecast by the Research Seminar in 
Quantitative Economics (RSQE). The national forecast is then converted to regional forecasts using 
historical patterns (REMI 2021).  

There are several differences between the BEA data used by REMI and the EDD/BLS CES data used by 
SCAG. The BEA jobs data uses additional data sources to estimate jobs in the farm sector, private 
households, private schools, and other sectors such as railroad operations. The BEA data also include 
federal military jobs and estimates of self-employment based on tax records. In contrast, the BLS data 
report only civilian payroll jobs, and therefore reports a lower job count than BEA. For transportation 
modeling purposes, SCAG arrived at its total jobs projections by adding self-employment by sector based 
on the American Community Survey’s Public Use Microdata Samples (ACS PUMS). This method results in 
much lower estimates of the self-employed than reported in the BEA data, as indicated by a comparison 
of the 2012 data done for the Final 2016 AQMP Socioeconomic Report (Shen et al. 2017).  

Method 

Based on the 2020 Final RTP/SCS (SCAG 2020), SCAG staff provided forecasted job counts by sector for 
each of the 21 sub-county regions used within the REMI model, for 9 years between 2022 and 2037, in 
addition to the 2018 base year.1  The provided SCAG’s jobs forecast was for 13 industry sectors by 
Transportation Analysis Zone (TAZ),2 and REMI staff mapped the forecasted jobs to the industry sectors 

 
1 The years of jobs and population data provided are 2018, 2022, 2023, 2025, 2026, 2030, 2031, 2032, 2035, 2037 

(2040 and 2045 data were also provided but not used for REMI baseline adjustments). The base year of 20168 was 

used in the analysis for both the 2022 AQMP and the 2020 RTP/SCS Growth Forecast, and actual data for recent 

years showed that the region’s job growth has outperformed the forecast. 
2 TAZs are generally equivalent to census block groups, and there are a total 11,267 TAZs in all of the SCAG counties 

except Catalina Island. 
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in the REMI 70-sector model by 21 sub-county regions that was customized for the South Coast AQMD.3 
For those years that are missing from the provided forecast, linear interpolation was used to estimate job 
counts for these in-between years.  

From these jobs data, the yearly growth rate was calculated between 2020 and 2037 for each sub-county 

and each industry sector. These SCAG job growth rates are then multiplied by the corresponding REMI job 

counts in 2020, the last year of historical data in the REMI model. This results in a jobs forecast which 

begins with REMI’s base-year job counts in 2020, and grows at the rate forecasted by SCAG. This adjusted 

jobs forecast is entered into the REMI model using the Employment Update function. (See Appendix 4A 

of the Final 2016 AQMP Socioeconomic Report for a detailed discussion on the technical constraints to 

directly apply SCAG’s projected job counts in REMI’s Employment Update function.)  

 

FIGURE 4A-1: JOB GROWTH, FOUR-COUNTY REGION, 2023-2037 

 
(Update = Adjusted REMI Baseline; Standard = Default REMI Baseline) 

 

  

 
3 See Appendix 4A of the Final 2016 AQMP Socioeconomic Report for a detailed discussion on the challenges in 
aligning SCAG and REMI industry sectors.  
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Results and Implications 

The 20232022-2037 job growth rates by sub-county region can be found in Table 4A-1.  

TABLE 4A-1: AVERAGE ANNUAL JOB GROWTH RATES BY SUB-COUNTY REGION, 2023-2037 

Region 
Default 
REMI 

Adjusted 
REMI 

Beach & Catalina 0.32% 0.19% 

Burbank 0.21% 0.44% 

Central 0.45% 0.52% 

North 0.40% 0.44% 

San Fernando 0.36% 0.41% 

San Gabriel Valley East 0.37% 0.25% 

San Gabriel Valley West 0.38% 0.18% 

South 0.39% 0.35% 

South Central 0.55% 0.47% 

Southeast 0.39% 0.17% 

West 0.20% 0.25% 

Orange Central 0.39% 0.40% 

Orange North 0.26% 0.35% 

Orange South 0.25% 0.42% 

Orange West 0.14% 0.20% 

Northwest Riverside 0.48% 1.11% 

Riverside Other 0.49% 0.74% 

Riverside Southwest 0.56% 0.90% 

San Bernardino City 0.43% 0.73% 

Other San Bernardino 0.17% 0.86% 

San Bernardino Southwest 0.23% 0.59% 

South Coast Region 0.34% 0.44% 
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TABLE 4A-2: AVERAGE ANNUAL JOB GROWTH RATES BY INDUSTRY FOR THE  

FOUR-COUNTY REGION, 2023-2037 
 

Industry 
Default 

REMI 

Adjusted 

REMI 

3361-3363 - Motor vehicles, bodies and trailers, and parts 

manufacturing 
-1.10% 0.02% 

3364-3369 - Other transportation equipment manufacturing -1.33% -0.19% 

339 - Miscellaneous manufacturing -0.47% 0.69% 

311 - Food manufacturing -0.43% 0.73% 

312 - Beverage and tobacco product manufacturing -0.66% 0.66% 

313-314 - Textile mills; Textile product mills -1.06% 0.47% 

322 - Paper manufacturing -1.82% -0.76% 

323 - Printing and related support activities -3.18% -2.40% 

324 - Petroleum and coal products manufacturing -1.77% -0.50% 

325 - Chemical manufacturing -0.46% 1.04% 

326 - Plastics and rubber products manufacturing -1.06% -0.05% 

42 - Wholesale trade 0.10% -0.21% 

44-45 - Retail trade 0.19% -0.57% 

492 - Couriers and messengers 0.98% 0.36% 

486 - Pipeline transportation -0.37% -0.53% 

518, 519 - Data processing, hosting, and related services; Other 

information services 
1.21% 0.59% 

521, 522 - Monetary authorities - central bank; Credit intermediation 

and related activities 
-0.24% -0.57% 

524 - Insurance carriers and related activities 0.70% 0.42% 

531 - Real estate 0.48% 0.14% 

532, 533 - Rental and leasing services; Lessors of nonfinancial 

intangible assets 
0.29% -0.07% 

54 - Professional, scientific, and technical services 0.46% 0.61% 

55 - Management of companies and enterprises -0.21% -0.21% 

561 - Administrative and support services 0.62% 0.62% 
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TABLE 4A-2 (CONTINUED): AVERAGE ANNUAL JOB GROWTH RATES BY INDUSTRY  

FOR THE FOUR-COUNTY REGION, 2023-2037 
 

Industry 
Default 

REMI 

Adjusted 

REMI 

562 - Waste management and remediation services 0.45% 0.45% 

61 - Educational services; private 1.27% 0.70% 

621 - Ambulatory health care services 1.01% 1.01% 

622 - Hospitals; private -0.32% -0.32% 

623 - Nursing and residential care facilities 1.08% 1.08% 

624 - Social assistance 1.09% 1.09% 

711 - Performing arts, spectator sports, and related industries 0.60% 1.70% 

712 - Museums, historical sites, and similar institutions 0.86% 1.92% 

713 - Amusement, gambling, and recreation industries 0.91% 0.93% 

721 - Accommodation -0.29% -0.29% 

722 - Food services and drinking places 0.24% 0.24% 

811 - Repair and maintenance 0.03% -0.35% 

812 - Personal and laundry services 0.14% -0.23% 

813 - Religious, grantmaking, civic, professional, and similar 

organizations 
0.79% 0.38% 

814 - Private households 1.86% 1.45% 

NA - State and Local Government 0.70% 0.27% 

NA - Federal Civilian 0.29% 0.29% 

NA - Federal Military 0.00% 0.00% 

111, 112 - Farm 0.01% 0.01% 
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Updating the jobs forecast in REMI with SCAG’s forecast not only changes job counts, it may also change 
the output and the labor productivity (measured in $/job), the latter of which is a major parameter that 
affects a policy’s job impact modeled in REMI. The labor productivity is determined according to the 
simplified production function below:4 

 𝑌 = 𝐿𝑃 ∗ 𝐸, (1) 

where Y is output in dollars, LP is the labor productivity, and E is the job counts. According to REMI 
technical staff, the Employment Update function changes E from its REMI defaults to an adjusted E’ for 
every time period so that the period-to-period change in E’ would reflect SCAG’s growth rate, and an 
algorithm concurrently changes Y. The percent change in Y is less than the percent change in E for some 
industries and more for others. Therefore, the labor productivity may increase or decrease from the 
default values in REMI as a result of this employment update. Any difference in labor productivity as a 
result of this employment update is shown in Figure 4A-2. The figure illustratesIt can be seen that the 
difference is the largest in years further into the future.  

FIGURE 4A-2: LABOR PRODUCTIVITY, 2023-2037 FOR THE FOUR-COUNTY REGION 

 

(Update = Adjusted REMI Baseline; Standard = Default REMI Baseline)  

 
4 This is the inverse of a simplified version of equation 2-5 from PI+ 3.0.0 Model Equations (REMI 2022c). 
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TABLE 4A-3: CHANGES IN LABOR PRODUCTIVITY FROM DEFAULT REMI TO ADJUSTED REMI IN 2037 

BY INDUSTRY FOR THE FOUR-COUNTY REGION 

Industry % Change Direction 

713 - Amusement, gambling, and recreation industries 12.9% ( - ) 

517 - Telecommunications 8.7% ( - ) 

485 - Transit and ground passenger transportation 7.5% ( + ) 

492 - Couriers and messengers 7.0% ( - ) 

311 - Food manufacturing 6.1% ( - ) 

321 - Wood product manufacturing 4.9% ( - ) 

332 - Fabricated metal product manufacturing 4.6% ( - ) 

484 - Truck transportation 2.9% ( - ) 

331 - Primary metal manufacturing 2.6% ( - ) 

486 - Pipeline transportation 2.3% ( + ) 

327 - Nonmetallic mineral product manufacturing 2.2% ( - ) 

337 - Furniture and related product manufacturing 2.1% ( - ) 

315-316 - Apparel manufacturing; Leather and allied product manufacturing 2.1% ( - ) 

313-314 - Textile mills; Textile product mills 1.8% ( - ) 

333 - Machinery manufacturing 1.8% ( - ) 

3361-3363 - Motor vehicles, bodies and trailers, and parts manufacturing 1.8% ( - ) 

482 - Rail transportation 1.6% ( + ) 

115 - Support activities for agriculture and forestry 1.6% ( + ) 

335 - Electrical equipment, appliance, and component manufacturing 1.6% ( - ) 

339 - Miscellaneous manufacturing 1.5% ( - ) 

325 - Chemical manufacturing 1.4% ( + ) 

323 - Printing and related support activities 1.4% ( - ) 

322 - Paper manufacturing 1.2% ( - ) 

487-488 - Scenic and sightseeing transportation; Support activities for 
transportation 1.2% ( + ) 

3364-3369 - Other transportation equipment manufacturing 1.1% ( - ) 

54 - Professional, scientific, and technical services 1.1% ( - ) 

326 - Plastics and rubber products manufacturing 1.1% ( - ) 

524 - Insurance carriers and related activities 1.0% ( + ) 

518, 519 - Data processing, hosting, and related services; Other information 
services 0.9% ( - ) 

483 - Water transportation 0.8% ( + ) 

312 - Beverage and tobacco product manufacturing 0.7% ( - ) 

481 - Air transportation 0.7% ( - ) 

712 - Museums, historical sites, and similar institutions 0.6% ( - ) 

511 - Publishing industries, except Internet 0.6% ( - ) 

512 - Motion picture and sound recording industries 0.6% ( - ) 

515 - Broadcasting, except Internet 0.4% ( - ) 

324 - Petroleum and coal products manufacturing 0.4% ( - ) 

113-114 - Forestry and Logging; Fishing, hunting and trapping 0.4% ( + ) 

42 - Wholesale trade 0.3% ( - ) 
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TABLE 4A-3 (CONTINUED): CHANGES IN LABOR PRODUCTIVITY FROM DEFAULT REMI TO ADJUSTED 

REMI IN 2037 

BY INDUSTRY FOR THE FOUR-COUNTY REGION 

Industry % Change Direction 

531 - Real estate 0.3% ( + ) 

493 - Warehousing and storage 0.3% ( - ) 

44-45 - Retail trade 0.3% ( + ) 

211 - Oil and gas extraction 0.3% ( + ) 

811 - Repair and maintenance 0.2% ( - ) 

814 - Private households 0.2% ( - ) 

813 - Religious, grantmaking, civic, professional, and similar organizations 0.2% ( - ) 

NA - State and Local Government 0.2% ( - ) 

61 - Educational services; private 0.2% ( - ) 

55 - Management of companies and enterprises 0.2% ( - ) 

532, 533 - Rental and leasing services; Lessors of nonfinancial intangible assets 0.1% ( - ) 

212 - Mining (except oil and gas) 0.1% ( - ) 

561 - Administrative and support services 0.1% ( - ) 

523, 525 - Securities, commodity contracts, other investments; Funds, trusts, 
other financial vehicles 0.1% ( - ) 

721 - Accommodation 0.1% ( + ) 

334 - Computer and electronic product manufacturing 0.1% ( - ) 

23 - Construction 0.1% ( + ) 

711 - Performing arts, spectator sports, and related industries 0.1% ( + ) 

22 - Utilities 0.1% ( - ) 

624 - Social assistance 0.0% ( - ) 

623 - Nursing and residential care facilities 0.0% ( - ) 

213 - Support activities for mining 0.0% ( - ) 

722 - Food services and drinking places 0.0% ( + ) 

812 - Personal and laundry services 0.0% ( - ) 

521, 522 - Monetary authorities - central bank; Credit intermediation and 
related activities 0.0% ( - ) 

621 - Ambulatory health care services 0.0% ( - ) 

562 - Waste management and remediation services 0.0% ( - ) 

One of the important implications of the changes in the modeled labor productivity is that it affects the 
magnitude of job impacts that will be simulated by the REMI model. To understand this by examining 
direct job effects,5 we can rewrite 𝑌 = 𝐿𝑃 ∗ 𝐸 as: 

 𝐸 = 𝐸𝑃𝑉 ∗ 𝑌, (2) 

where 𝐸𝑃𝑉 = 𝐿𝑃−1 is jobs per dollar of output. Totally differentiating the equation above, we obtain: 
 

 
5 There are also indirect and induced effects. 
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 𝑑𝐸 = 𝐸𝑃𝑉 ∗ 𝑑𝑌. (3) 
Therefore, for some change in output, 𝑑𝑌 ≠ 0, and some EPV’>EPV, then |𝑑𝐸′| > |𝑑𝐸|. In other words, a 
policy that directly or indirectly changes output will have an amplified jobs impact with a greater EPV 
(lower LP) and dampened one with a lower EPV (greater LP).   

Therefore, when the REMI model with the adjusted baseline results in a lower labor productivity, job 
impacts will be greater than those that would be predicted by the REMI model with the default baseline. 
However, differentials in job impacts are minimal for most of the sectors, as labor productivity by sector 
is mostly very similar between the adjusted and the default REMI baselines. 

Population Baseline Adjustment 

Data 

The default population forecast embedded in the REMI model is based on the demographic assumptions 
used in the U.S. Census Bureau’s national population projections and refined with region-specific 
parameters, including birth, death, and international migration rates (REMI 2021). In comparison, SCAG’s 
sub-county population forecast is based on the projections developed for its 2020 Final RTP/SCS at the 
TAZ level. SCAG projections considered various data sources, including those published by the U.S. Census 
Bureau and the California Department of Finance, and refined with local inputs (SCAG 2020). The TAZ-
level population projections by gender, race/ethnicity, and age cohort are then aggregated to the 21 sub-
county regions and transmitted to South Coast AQMD, specifically for the use in the REMI sub-county 
model which was customized for South Coast AQMD’s 4-county region (REMI PI+ v3.0.0). It should be 
noted that both the REMI and SCAG forecast methods relate population growth to job growth; higher job 
growth levels imply more migration into the region and vice versa. 

Method 

SCAG staff provided sub-county sub-population projections for 9 years between 2022 and 2037, in 
addition to the 2018 base year. For years that are missing from the provided forecast, linear interpolation 
was used to estimate population for these in-between years. The 2023-2037 data were transposed and 
entered into REMI using its Population Update function, concurrently with the Employment Update 
described above, to generate an alternative baseline scenario, or “Regional Control,” that reflected SCAG’s 
projections. 

Results and Implications 

It can be seen from Figure 4A-3 that the adjusted REMI baseline has a higher base year population and grows at a 
faster rate than the population forecast embedded in the REMI model.  
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FIGURE 4A-3: POPULATION FORECASTS, TOTAL OF 21 SUB-COUNTY REGIONS (2020-2037) 

 

It should be noted that no adjustments of birth rates by age cohort was done prior to entering data into 
the Population Update. Such adjustments were recommended back in 1994 (Levy 1994) and implemented 
for earlier AQMPs, largely due to the lack of detailed sub-population data table as needed to populate the 
REMI forecast. Therefore, cohort birth rates were used to generate the needed table. This is now obviated 
as SCAG provides the necessary sub-population forecast data to fill the Population Update table in REMI. 
The birth rates in the adjusted REMI baseline are different than the REMI default rates. This is a result of 
the Population Update per se and may not reflect entirely the birth rates assumed by the SCAG 
demographic projections. (See Appendix 4A of the Final 2016 AQMP Socioeconomic Report for a detailed 
discussion on REMI’s Population Update function.) 
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This appendix consists of two parts. Part I presents the REMI Model’s framework and the assumptions 
embedded in the model. The second part covers the detailed REMI modeling assumptions used by staff 
for each control measure analyzed in this report.  

Part I – REMI Modeling Framework and Assumptions  

(a) REMI Model Framework 

In an effort to expand socioeconomic impact assessments for proposed rules, rule amendments, and 
AQMPs, the South Coast AQMD has been using a computerized economic model from Regional Economic 
Models, Inc. (REMI) to assess the socioeconomic impacts on the four-county economy since 1990. The 
structure and assumptions of the model are briefly described below.  

The REMI model customized for the South Coast AQMD’s use links the economic activities in the 21 sub-
counties within the four-county region of Los Angeles, Orange, Riverside, and San Bernardino. There are 
11 sub-county regions in Los Angeles County, four in Orange County, three in Riverside County, and three 
in San Bernardino County. The division of the sub-regions was originally developed in 1996 and has been 
updated to reflect the 2020 Census, reflecting the politically, socially, economically, and geographically 
diversified structure of the Southern California economy. 

The REMI model for each sub-region is comprised of a five block structure that includes (1) output and 
demand, (2) labor and capital, (3) population and labor force, (4) compensation, prices and costs, and (5) 
market shares. These five blocks are interrelated and the linkages are shown in Figure 4B-1. Each block is 
built upon a two-step process. First, producers and consumers throughout all regions of the country are 
assumed to have similar behavioral characteristics. Because of these similarities, statistical techniques are 
used to estimate economic responses based on studies performed throughout the U. S. The second step 
of the modeling process is region specific, and involves calibration of the model based on region-specific 
historical data.  

The standard structure has 66 private non-farm industries (3-digit NAICS), three government sectors and 
a farm sector, 95 occupations, and 88 final demand sectors. The demographic/migration component 
captures population changes due to births, deaths, migration, and changes to special population (e.g., 
prisoners and college students); and has 808 age/gender/race/ethnicity cohorts. The input-output module 
contains detailed inter-industry relationships for 403 sectors and is used to assess the detailed inter-
industry effect of a policy change. Results from the input-output module are fed through population, price 
and economic geography equations to produce a complete economic and demographic assessment. 

Figure 4B-1 depicts the framework of the REMI model. 
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FIGURE 4B-1: REMI MODEL COMPONENTS

 

(b) Verification of the Model  

The REMI model for the Southern California geography was independently evaluated by the University of 
Pittsburgh in 1989, MIT in 1992, and Abt Associates in 2014 to determine its forecasting and simulation 
capabilities. The model's performance was judged to meet accepted standards of practice (Cassing and 
Giarratani, 1992). Abt Associates (2014) recommended that staff continue using the REMI model for 
macroeconomic impact assessment while evaluating other tools and models to supplement the REMI 
analysis, particularly when impacts are expected to be at a relatively small scale or when the proposed 
policies and regulations would affect mainly small businesses or very specific industries. 

Part II – REMI Modeling Assumptions for the Revised 

Draft Final 2022 AQMP Socioeconomic Impact 

Assessment 
The costs and benefits of the Revised Draft 2022 AQMP are expected to alter, to various degrees, the 
economic decisions made by households, businesses, and other economic actors. Some businesses would 
see production costs go up while other businesses would benefit from a greater demand for their services 
and technologies. For consumers who consider purchasing or replacing household appliances, for 
example, the proposed control strategies would also in some cases change or widen the range of product, 
that differ in fuel types, energy efficiencies, effective unit prices, and thus potentially payback periods. In 
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the meantime, improved public health would contribute to higher labor productivity and reduce 
healthcare-related expenditures. All these direct effects would then cascade through the regional 
economy and produce indirect and induced macroeconomic impacts. The immediate and subsequent 
effects may not just occur in the short-term, but some of them may also have lasting impacts that would 
subside only after a long period of time. 

These direct, indirect, and induced macroeconomic impacts were assessed through the customized REMI 
model.1 The macroeconomic impacts associated with the Revised Draft Final 2022 AQMP were simulated 
and projected relative to the baseline forecast of the regional economy, which is absent the Revised Draft 
Final 2022 AQMP and without the implementation of the proposed control strategies. The modeling 
assumptions used in the analysis are discussed below. 

(a) Incremental Costs and Incentives 

As discussed in Chapter 2, costs associated with the Revised Draft Final 2022 AQMP represent the cost 
difference between a baseline path and an alternative path as proposed by the Revised Draft Final 2022 
AQMP to reach the attainment target. The total incremental cost includes costs incurred by the affected 
entities, including businesses and consumers, as well as limited incentives assumed to be provided by 
state and local governments. Total incremental costs are calculated as the sum of incremental capital 
costs (e.g., equipment purchases and installation costs) and future incremental recurring costs over the 
equipment’s expected lifetime that are associated with operation and maintenance (e.g., filter 
replacement and fuel costs/savings). 

General speaking, the industry-specific “Production Cost” policy variable is used to model increased costs 
of doing business (and in some cases, cost-savings) for the affected industries. The associated spending 
on control device and clean technologies is modeled with the industry-specific “Exogenous Final Demand” 
policy variables to account for increases in sales volume for the equipment and technology suppliers. For 
the consumers, the “Consumer Spending” policy variable is used in conjunction with “Consumer Spending 
Reallocation” to model impacts resulting from changes in consumer behavior. For the government 
incentives, it was assumed that all incentive programs would be funded by existing revenue sources. This 
is modeled using either the “State Government Spending” or “Local Government Spending” policy variable 
which would result in government budget reallocation and affect provision of public services.  

Table 4B-1 at the end of this appendix lists the industry sectors modeled in REMI that would either incur 
costs or benefit from the compliance expenditures. It should be noted that, although staff may be able to 
make reasonable assumptions about the geographical location of directly affected industries based on the 
review of South Coast AQMD permits and other existing data, the same could not be achieved for the 
businesses from which the affected facilities would purchase control equipment and services. As a result, 
staff adopted the ad-hoc assumption that only a portion of these purchases would be from local suppliers, 
and this portion was based on the national distribution of industry-specific statistics that REMI 
summarizes in its embedded “regional purchase coefficient” parameters. 

(b) Public Health Benefits  

Public Health Benefits were valued using two general types of methodologies: willingness-to-pay (WTP) 

 
1 REMI Policy Insight Plus (PI+) South Coast Sub County Model v3.0.0 (Build 6083). For a full description of the REMI 

methodology, please refer to the REMI documentation available at http://www.remi.com/products/pi. 

http://www.remi.com/products/pi
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to reduce health risk and avoided cost of illness (COI), based on the 2016 IEc recommendations.2 

The morbidity-related health benefits were valued by a combination of COI and WTP. The directly avoided 
COI or the WTP for reduced risk of various morbidity symptoms were modeled as reduced consumer 
spending on healthcare-related goods and services and a corresponding reallocation of consumer 
spending from healthcare to other goods, services, and savings. The indirectly avoided COI, which was 
valued by the lost work time due to absences from work to recover or take care of ill dependents, were 
assumed to increase labor productivity for all industries. 

The mortality-related health benefits valued based on WTP were modeled using the “Non-Pecuniary 
Amenity Aspects” policy variable which would result in increases in attractiveness of the region relative 
to the rest of the nation and would induce economic migration into the region. The basic concept of this 
policy variable is that prospective economic migrants consider a list of factors, including but not limited 
to location-specific amenities and wages, when making their location choice. An increase in the amenity 
of a region increases a location’s attractiveness even when wages remain the same, such that an individual 
from outside the region would be willing to migrate to the region despite no changes in the (pre-
migration) wage differential between the individual’s current residence and the location where the 
amenity is enhanced. This is because amenity, although non-pecuniary, can in concept be converted as an 
increase in an individual’s total compensation, on top of the individual’s market wages.   

This change in economic migration then leads to a change in the local labor supply and regional 
population, and subsequently the post-migration wages and housing prices, which have impacts that 
cascade through the regional economy. These impacts will eventually lead to a change in regional GDP 
and the number of jobs.  

Following is a technical description of how the change in amenity values enter into the REMI model. 
REMI’s equation for economic migration is as follows (REMI 2022): 

( ) ( ) ( )  ,lnlnln 1121
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where ECMIG is economic migration, and it is a function of a number of variables including the location-

specific amenity (
l ) and the relative real compensation rate (RWR). 𝛽1 and 𝛽2 are the econometrically 

estimated coefficients and, 𝐿𝐹𝑡−1
𝑙  is the regional labor force of the previous year. According to REMI staff, 

an increase in amenity raises 
l  by the amount 𝛽2 ln (1 +

𝑎

𝑤
), where 𝑎 is the amount REMI users would 

enter into REMI via the “Non-Pecuniary Amenity Aspects” policy variable and 𝑤 is the total wage and 
salary disbursement in the location. This increase, in terms of affecting economic migration, can be shown 

to be equivalent to the effect of raising the relative real compensation rate (RWR) by a factor of (1 +
𝑎

w
) 

so that the change in economic migration (𝑑𝐸𝐶𝑀𝐼𝐺𝑡
𝑙) as a result of the increased amenities is calculated 

by the following differential equation: 

𝑑𝐸𝐶𝑀𝐼𝐺𝑡
𝑙 =

𝛽2𝐿𝐹𝑡−1
𝑙

𝑅𝑊𝑅𝑡
𝑙 𝑑𝑅𝑊𝑅𝑡

𝑙 = 𝛽2 ln (1 +
𝑎

𝑤
) 𝐿𝐹𝑡−1

𝑙 . 

This change in economic migration cascades through the regional economy according to the model 

 
2 Industrial Economics Memo: “Review of Mortality Risk Reduction Valuation Estimates for 2016 Socioeconomic 
Assessment” March, 2016. 
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structure described above. 

To evaluate and further understand the amenity modeling mechanism employed in the REMI model, 
South Coast AQMD commissioned a third-party study by Michael Lahr (2016). One of the 
recommendations of this study was to conduct a sensitivity analysis of the amenity values evaluated in 
REMI. This sensitivity analysis is included below.  

TABLE 4B-1: ANNUAL REGIONAL JOB IMPACTS OF QUANTIFIED PUBLIC HEALTH BENEFITS 

(SENSITIVITY ANALYSIS) 

  Jobs Average Annual (2023-2037) 

Primary Scenario (25%) 2032 2037 Jobs % Change 

Quantified Public Health Benefits 13,848 31,945 11,490 0.11% 

  Mortality-Related Benefits 12,866 30,104 10,695 0.10% 

  Morbidity-Related Benefits 981 1,840 793 0.01% 

Sensitivity Analysis (50%) 

Quantified Public Health Benefits 26,701 62,026             22,171  0.20% 

  Mortality-Related Benefits 50% 25,717 60,180             21,375  0.19% 

  Morbidity-Related Benefits 981 1,840 793 0.01% 

Sensitivity Analysis (100%) 

Quantified Public Health Benefits         52,354           122,307              43,509  0.39% 

  Mortality-Related Benefits 100%             51,368            120,447              42,711  0.38% 

  Morbidity-Related Benefits 981 1,840 793 0.01% 

 

FIGURE 4B-2: ANNUAL REGIONAL JOB IMPACTS OF QUANTIFIED PUBLIC HEALTH BENEFITS 

(SENSITIVITY ANALYSIS) 
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Table 4B-2 presents the nationwide median weekly wage rates for 70 industries or sectors. The data is 
derived from the 2021 Current Population Survey (CPS), a monthly survey of households administered by 
the Bureau of Labor Statistics (BLS). Several hundred occupation designations are aggregated into 95 
general occupation categories within REMI, which are in turn distributed across 70 private and public 
sectors depending on the industry. For example, construction trade workers constitute nearly half of 
Construction industry jobs, but the industry also contains financial clerks and other occupations to lesser 
degrees. This weighted occupation matrix is used to determine the industry’s average wage. The wage 
rates are ranked in ascending order, and then divided into five groups. The quintiles and the comprising 
industries are skewed by extremes in wages. For example, many jobs in forestry, fishing, and hunting are 
seasonal or part-time, thus skewing downwards when projected out to an annual wage. These and others, 
such as transit – which includes rideshare contractors – include part-time work and workers with multiple 
jobs. On the other extreme, broadcasting, data processing, and petroleum manufacturing are capital 
intensive and populated by highly specialized workers and executives, thus skewing upwards.  

TABLE 4B-2: AVERAGE WEEKLY EARNINGS BY INDUSTRY SECTOR 

Quintile Sector/Industry Title 
Average  
Weekly 
Earnings 

1 113-114 - Forestry and Logging; Fishing, hunting and trapping $163 

1 485 - Transit and ground passenger transportation $201 

1 814 - Private households $464 

1 812 - Personal and laundry services $555 

1 624 - Social assistance $626 

1 213 - Support activities for mining $708 

1 722 - Food services and drinking places $710 

1 115 - Support activities for agriculture and forestry $853 

1 721 - Accommodation $996 

1 492 - Couriers and messengers $1,058 

1 561 - Administrative and support services $1,065 

1 44-45 - Retail trade $1,076 

1 623 - Nursing and residential care facilities $1,090 

1 711 - Performing arts, spectator sports, and related industries $1,118 

2 
523, 525 - Securities, commodity contracts, other investments; Funds, 
trusts, other financial vehicles 

$1,141 

2 61 - Educational services; private $1,156 

2 531 - Real estate $1,165 

2 NA - Federal Military $1,176 

2 493 - Warehousing and storage $1,218 

2 337 - Furniture and related product manufacturing $1,281 

2 313-314 - Textile mills; Textile product mills $1,294 

2 
315-316 - Apparel manufacturing; Leather and allied product 
manufacturing 

$1,336 

2 111, 112 - Farm $1,342 
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TABLE 4B-2 (CONTINUED): AVERAGE WEEKLY EARNINGS BY INDUSTRY SECTOR 

Quintile Sector/Industry Title 
Average  
Weekly 
Earnings 

2 712 - Museums, historical sites, and similar institutions $1,363 

2 323 - Printing and related support activities $1,377 

2 813 - Religious, grantmaking, civic, professional, and similar organizations $1,409 

2 811 - Repair and maintenance $1,482 

2 211 - Oil and gas extraction $1,501 

3 321 - Wood product manufacturing $1,579 

3 621 - Ambulatory health care services $1,588 

3 311 - Food manufacturing $1,615 

3 332 - Fabricated metal product manufacturing $1,639 

3 326 - Plastics and rubber products manufacturing $1,671 

3 23 - Construction $1,712 

3 312 - Beverage and tobacco product manufacturing $1,719 

3 212 - Mining (except oil and gas) $1,760 

3 562 - Waste management and remediation services $1,809 

3 331 - Primary metal manufacturing $1,826 

3 327 - Nonmetallic mineral product manufacturing $1,844 

3 322 - Paper manufacturing $1,949 

3 484 - Truck transportation $1,999 

3 325 - Chemical manufacturing $2,070 

4 
487-488 - Scenic and sightseeing transportation; Support activities for 
transportation 

$2,072 

4 339 - Miscellaneous manufacturing $2,081 

4 54 - Professional, scientific, and technical services $2,092 

4 42 - Wholesale trade $2,109 

4 
532, 533 - Rental and leasing services; Lessors of nonfinancial intangible 
assets 

$2,112 

4 NA - State and Local Government $2,334 

4 511 - Publishing industries, except Internet $2,346 

4 713 - Amusement, gambling, and recreation industries $2,380 

4 335 - Electrical equipment, appliance, and component manufacturing $2,424 

4 622 - Hospitals; private $2,431 

4 334 - Computer and electronic product manufacturing $2,526 

4 NA - Federal Civilian $2,603 

4 3361-3363 - Motor vehicles, bodies and trailers, and parts manufacturing $2,645 

4 55 - Management of companies and enterprises $2,653 

5 333 - Machinery manufacturing $2,694 

5 517 - Telecommunications $2,717 

5 524 - Insurance carriers and related activities $2,717 
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TABLE 4B-2 (CONTINUED): AVERAGE WEEKLY EARNINGS BY INDUSTRY SECTOR 

Quintile Sector/Industry Title 
Average  
Weekly 
Earnings 

5 512 - Motion picture and sound recording industries $2,849 

5 481 - Air transportation $2,978 

5 
521, 522 - Monetary authorities - central bank; Credit intermediation and 
related activities 

$3,067 

5 482 - Rail transportation $3,081 

5 3364-3369 - Other transportation equipment manufacturing $3,084 

5 483 - Water transportation $3,137 

5 486 - Pipeline transportation $4,063 

5 22 - Utilities $5,743 

5 324 - Petroleum and coal products manufacturing $5,909 

5 
518, 519 - Data processing, hosting, and related services; Other 
information services 

$6,209 

5 515 - Broadcasting, except Internet $7,630 
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Regional economic competitiveness depends on various interrelated factors. A primary factor is the cost of 
operating a business in a region, which varies from industry to industry. Some industries may rely heavily on 
local market demand while others export goods and services to other regions. Businesses in some industry 
sectors tend to physically cluster with their competitors, as well as upstream and downstream firms, to foster 
network effects and create economies of agglomeration.  In contrast, in other industries, businesses need not 
locate in close proximity to competitors or upstream/downstream firms to be competitive. Besides the 
industry-specific factors, the health and productivity of the region’s workforce is another important 
determinant, and both cost of living and quality of life play a role in the size and makeup of a region’s labor 
pool. Additionally, regional economic competitiveness can be also affected by policy decisions and public 
investment, such as the adequacy and conditions of regional infrastructure, as well as the regulatory 
environment and enforcement. As discussed in previous sections, the Revised Draft Final 2022 AQMP will 
potentially affect regional economic competitiveness through three major channels: (1) by increasing costs or 
introducing cost-savings for regional businesses, consumers, and the public sector as a result of the proposed 
control strategies; (2) by reducing air pollution-related health risk for the workforce and their dependents; 
and 3) by enhancing quality of life for the region’s residents via public health and other clear air-related 
benefits that would improve the residents’ well-being.  

Having analyzed the job impacts associated with incremental costs and public health benefits in Chapter 4, 
this appendix additionally analyzes net competitiveness impacts as a result of implementing the Revised Draft 
Final 2022 AQMP.1 The REMI model, used to estimate potential job impacts of the Revised Draft Final 2022 
AQMP, also projects impacts on industry gross domestic product (GDP), cost of production, prices of locally 
manufactured goods, as well as exports and imports. 

  

 
1 There are existing concurrent policies such as Regional Housing Needs Allocation (RHNA) that could have a positive 

impact on the South Coast region’s competitiveness, however, it is not explicitly accounted for in the REMI baseline 

projections. 
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Impacts on Industry GDP 
Industry GDP is the gross output of an industry less the value of its intermediate inputs. Table 4C-1 shows the 
percent change of industry GDP from the baseline. The impacts associated with incremental costs only are 
mostly negative, and the impacts associated with public health benefits only are mostly positive. The overall 
impacts of the Revised Draft Final 2022 AQMP on industry GDP are largely negative; however, the magnitude 
of these impacts are negligible, with a combined cost/benefit impact of either far less than or around one 
percent for the majority of industries. Exceptions are utilities with a nearly 10 percent increase and agriculture 
and forestry with an 8 percent decrease.  
 
 

TABLE 4C-1: IMPACTS ON INDUSTRY GDP 

 (Relative to Baseline) 

 

  

Industry 
Incremental Costs Health Benefits 

Combined Costs and 
Benefits 

2023 2032 2037 2023 2032 2037 2023 2032 2037 

Agriculture, Forestry, Fishing, Other -0.14% -12.54% -8.15% 0.00% 0.08% 0.19% -0.14% -12.49% -8.00% 

Mining, Oil and Gas Extraction -0.10% -1.01% -1.77% 0.00% 0.12% 0.24% -0.10% -0.89% -1.53% 

Utilities -0.01% 4.03% 9.27% 0.00% 0.17% 0.40% -0.01% 4.20% 9.65% 

Construction -0.11% 0.28% -0.14% 0.00% 0.46% 0.91% -0.11% 0.74% 0.76% 

Manufacturing 0.08% -0.41% -0.85% 0.00% 0.07% 0.15% 0.08% -0.34% -0.71% 

Wholesale Trade -0.01% -0.21% -0.16% 0.00% 0.07% 0.17% -0.01% -0.14% 0.01% 

Retail Trade -0.03% -0.26% -0.49% 0.00% 0.13% 0.30% -0.03% -0.14% -0.19% 

Transportation and Warehousing -0.02% -1.23% -1.30% 0.00% 0.07% 0.17% -0.02% -1.16% -1.14% 

Information -0.02% -0.16% -0.28% 0.00% 0.03% 0.08% -0.02% -0.13% -0.21% 

Finance and Insurance -0.02% -0.25% -0.42% 0.00% 0.06% 0.14% -0.02% -0.19% -0.28% 

Real Estate, Rental, and Leasing -0.04% -0.24% -0.46% 0.00% 0.19% 0.43% -0.04% -0.05% -0.03% 

Professional and Technical Services -0.01% -0.18% -0.17% 0.00% 0.08% 0.17% -0.01% -0.10% 0.00% 

Management of Companies & Entr. 0.01% -0.16% -0.24% 0.00% 0.03% 0.06% 0.01% -0.14% -0.18% 

Administrative and Waste Services -0.01% -0.30% -0.46% 0.00% 0.09% 0.21% -0.01% -0.21% -0.25% 

Educational Services -0.02% -0.25% -0.49% 0.00% 0.11% 0.26% -0.02% -0.14% -0.23% 

Health Care and Social Assistance -0.03% -0.23% -0.45% 0.00% 0.07% 0.18% -0.03% -0.17% -0.27% 

Arts, Entertainment and Recreation -0.03% -0.23% -0.37% 0.00% 0.03% 0.08% -0.03% -0.19% -0.29% 

Accommodation and Food Services -0.02% -0.32% -0.62% 0.00% 0.18% 0.42% -0.02% -0.13% -0.20% 

Other Services (ex. Government) -0.03% -0.96% -1.49% 0.00% 0.09% 0.22% -0.03% -0.87% -1.28% 
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Impacts on Cost of Production 
Table 4C-2 shows the percent change in cost of production relative to the rest of the United States, as a result 
of implementing the Revised Draft Final 2022 AQMP. The impacts associated with incremental costs are 
mostly negative in 2032. Due to limited information on the location of potential clean technology providers, 
the modeling approach assumes that the increased demand for clean technologies would benefit 
manufacturers and their suppliers based on the existing industry input-output structure in the U.S. It means 
that we conservatively assume that the increased spending on clean technologies in the region due to the 
implementation of Revised Draft Final 2022 AQMP control measures would not necessarily benefit local 
suppliers, therefore limiting the magnitude of potential job generating impacts.     

In the meantime, about ten percent of the overall annual incremental costs between 2023 and 2037 are 
assumed to be incentives funded by either state or local governments. No additional revenues are assumed 
to be raised to fund the proposed incentives, the incentive payouts from government would necessitate a 
decrease in public spending in other function areas. These spending decreases would reduce local demand 
for goods and services across many industry sectors, thereby also reducing their demand for capital, labor, 
and other inputs. With lower demands for these inputs, their price would drop and therefore reduce the cost 
of production. 

The impacts associated with public health benefits mainly decrease production costs, but overall have a 
negligible impact compared to incremental costs. By attracting more economic migrants into the region via 
improved quality of life, population growth would increase demand for housing and drive up land costs as 
well. This will eventually translate into higher capital costs, and therefore increasing production costs. It 
should be noted that increased economic migration would also increase labor supply and lower wage rates. 
However, in the REMI model built for the four-county region, the improved amenity, or quality of life, exerts 
more upward pressure on capital costs than downward impacts on wages, thus increasing the overall costs of 
production.  

Overall, the agricultural sector is projected to experience the highest increase (16 percent in 2032 and 8 
percent in 2037) as a result of implementing the Revised Draft Final 2022 AQMP, with utilities in a close second 
in 2037 with almost 6 percent due to many proposed stationary, area, and mobile source control measures 
that would affect both the sector’s production cost and the demand for its output. All the remaining sectors 
will experience a smaller magnitude of production cost impacts. All of these changes are relatively small when 
compared with the overall size of the four-county economy. 
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TABLE 4C-2: IMPACTS ON COST OF PRODUCTION BY INDUSTRY 

 (Relative to Baseline) 

  

Industry 
Incremental Costs Health Benefits 

Combined Costs and 
Benefits 

2023 2032 2037 2023 2032 2037 2023 2032 2037 

Agriculture, Forestry, Fishing, 
Other 

0.39% 15.50% 7.94% 0.00% -0.02% -0.06% 0.39% 15.48% 7.88% 

Mining, Oil and Gas Extraction 0.48% 0.13% 1.22% 0.00% 0.02% 0.05% 0.48% 0.15% 1.27% 

Utilities 0.04% 0.60% 5.67% 0.00% 0.02% 0.04% 0.04% 0.62% 5.72% 

Construction 0.09% 0.13% 0.19% 0.00% -0.01% -0.01% 0.09% 0.12% 0.18% 

Manufacturing 0.03% 0.10% 0.40% 0.00% 0.00% -0.01% 0.03% 0.10% 0.39% 

Wholesale Trade 0.02% 0.07% 0.09% 0.00% 0.00% 0.00% 0.02% 0.06% 0.09% 

Retail Trade 0.02% 0.04% 0.05% 0.00% 0.00% 0.00% 0.02% 0.04% 0.05% 

Transportation and Warehousing 0.04% 1.51% 1.24% 0.00% -0.01% -0.02% 0.04% 1.50% 1.22% 

Information 0.03% 0.04% 0.15% 0.00% 0.00% 0.00% 0.03% 0.04% 0.15% 

Finance and Insurance 0.03% 0.00% 0.06% 0.00% 0.00% 0.00% 0.03% 0.00% 0.06% 

Real Estate, Rental, Leasing 0.05% -0.06% -0.04% 0.00% 0.03% 0.07% 0.05% -0.03% 0.04% 

Professional and Technical 
Services 

0.02% 0.04% 0.10% 0.00% -0.01% -0.02% 0.02% 0.03% 0.08% 

Management of Companies and 
Entr. 

0.01% 0.01% 0.04% 0.00% -0.01% -0.02% 0.01% 0.00% 0.02% 

Administrative and Waste Services 0.03% 0.06% 0.16% 0.00% -0.01% -0.02% 0.03% 0.05% 0.14% 

Educational Services 0.02% 0.02% 0.20% 0.00% 0.00% 0.00% 0.02% 0.02% 0.19% 

Health Care and Social Assistance  0.02% 0.02% 0.10% 0.00% -0.01% -0.02% 0.02% 0.01% 0.07% 

Arts, Entertainment and 
Recreation 

0.03% -0.01% 0.04% 0.00% 0.01% 0.02% 0.03% 0.00% 0.06% 

Accommodation and Food 
Services 

0.02% 0.13% 0.40% 0.00% 0.00% 0.00% 0.02% 0.13% 0.40% 

Other Services (ex. Government) 0.02% 0.50% 0.87% 0.00% 0.00% -0.01% 0.02% 0.50% 0.85% 
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Impacts on Delivered Prices 
Changes in production costs will affect prices of goods produced locally. The relative delivered price of a good 
is based on its production cost and the transportation cost of delivering the good to where it is consumed or 
used. Thus, the impact of implementing the Revised Draft Final 2022 AQMP on the delivered price mimics the 
cost of production. A lower cost of production translates to lower delivered prices, and vice versa. Table 4C-3 
summarizes the results 

TABLE 4C-3: IMPACTS ON DELIVERED PRICES BY INDUSTRY 

 (Relative to Baseline) 

 

  

Industry 
Incremental Costs Health Benefits 

Combined Costs and 
Benefits 

2023 2032 2037 2023 2032 2037 2023 2032 2037 

Agriculture, Forestry, Fishing, Other 0.11% 2.92% 1.78% 0.00% 0.00% 0.00% 0.11% 2.92% 1.78% 

Mining, Oil and Gas Extraction 0.03% 0.01% 0.06% 0.00% 0.00% 0.00% 0.03% 0.01% 0.07% 

Utilities 0.05% 0.62% 3.85% 0.00% 0.01% 0.03% 0.05% 0.63% 3.88% 

Construction 0.09% 0.12% 0.18% 0.00% -0.01% -0.01% 0.09% 0.12% 0.17% 

Manufacturing 0.03% 0.09% 0.30% 0.00% 0.00% -0.01% 0.03% 0.08% 0.30% 

Wholesale Trade 0.02% 0.06% 0.09% 0.00% 0.00% 0.00% 0.02% 0.06% 0.09% 

Retail Trade 0.02% 0.03% 0.05% 0.00% 0.00% 0.00% 0.02% 0.03% 0.05% 

Transportation and Warehousing 0.04% 1.34% 1.09% 0.00% -0.01% -0.02% 0.04% 1.33% 1.08% 

Information 0.03% 0.02% 0.10% 0.00% 0.00% 0.01% 0.03% 0.03% 0.10% 

Finance and Insurance 0.02% 0.00% 0.03% 0.00% 0.00% 0.00% 0.02% 0.00% 0.04% 

Real Estate, Rental, and Leasing 0.05% -0.06% -0.04% 0.00% 0.03% 0.07% 0.05% -0.03% 0.03% 

Professional and Technical Services 0.02% 0.04% 0.10% 0.00% -0.01% -0.02% 0.02% 0.03% 0.08% 

Management of Companies and 
Entr.  0.01% 0.00% 0.00% 0.00% 0.00% 0.00% 0.01% 0.00% 0.00% 

Administrative and Waste Services 0.03% 0.05% 0.15% 0.00% -0.01% -0.02% 0.03% 0.05% 0.13% 

Educational Services 0.02% 0.02% 0.15% 0.00% 0.00% 0.00% 0.02% 0.02% 0.15% 

Health Care and Social Assistance  0.02% 0.02% 0.09% 0.00% -0.01% -0.02% 0.02% 0.01% 0.07% 

Arts, Entertainment and Recreation 0.03% -0.01% 0.03% 0.00% 0.01% 0.02% 0.03% 0.00% 0.05% 

Accommodation and Food Services 0.02% 0.11% 0.34% 0.00% 0.00% 0.00% 0.02% 0.11% 0.34% 

Other Services (ex. Government) 0.02% 0.47% 0.81% 0.00% 0.00% -0.01% 0.02% 0.46% 0.80% 
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Impacts on Imports and Exports 
Table 4C-4 summarizes the combined impact of the incremental cost of control measures and the public 
health benefits on the region's exports and imports relative to the baseline projections. Changes in exports 
reflect the changes in relative cost of production and delivered prices, thus its impact would mimic the impacts 
discussed above. On the other hand, as a result of population increase in the region, imports are expected to 
increase. As shown in the table below, all of these changes are relatively small when compared with the overall 
size of the four-county economy. 

TABLE 4C-4: IMPACTS ON IMPORTS AND EXPORTS 

($Millions/Percent Change Relative to Baseline) 

Category 2023 2032 2037 

Exports -$32 -0.01% -$2,062 -0.29% -$4,014 -0.51% 

Imports $454  0.09% -$617 -0.11% $747  0.12% 
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South Coast AQMD identifies disadvantaged communities (DACs) within the South Coast Air Basin in 
accordance with California Senate Bill (SB) 535, with the latest DAC designation published in May 2022.1 The 
current DACs are designated based on geographic areas that include:  

1) Census tracts that receive the highest 25% of overall scores in CalEnviroScreen4.0 (CES),  
2) Census tracts that lack overall scores in CES but receive the highest 5% of CES cumulative pollution 

burden scores,  
3) Census tracts identified in the 2017 DAC designation as disadvantaged, regardless of their current 

CES4.0 score,  
4) Lands under the control of federally recognized Tribes.  

The SB 535-designated DACs that fall within the Basin are considered environmental justice (EJ) communities 
by South Coast AQMD.  

For this analysis, we analyzed alternative EJ community definitions in contrast with the SB 535 definition. 
Alternative EJ definitions considered are derivatives of the CES method. The CES method produces an overall 
percentile ranking of census tracts within California, based on a formula that combines percentile rankings of 
numerous sociodemographic and environmental indicators.2 

EJ Screening Methodology 
The CES method focuses on two categories of indicators: sociodemographic (or “population characteristics”) 
and environmental (or “pollution burden”). The “sensitive populations” and “socioeconomic factors” 
components are multiplied to calculate the “population characteristics” score; “exposures” and 
“environmental effects” components are multiplied to calculate the “pollution burden” score. Note that the 
“environmental effects” score is given half weight compared to the “exposures” score. The indicators that 
make up each of these components are provided in Table 6-1 in Chapter 6, followed by the general steps and 
mathematical formula used to produce the overall percentile ranking of census tracts under each alternative 
EJ definition.  
 
Alternative EJ definitions were updated from the 2016 Socioeconomic Analysis to be consistent with updates 
within CalEnviroScreen4.0 and the EJ definition currently applied by South Coast AQMD.3 Definition 1 includes 
poverty and air quality indicators; Definition 2 includes poverty, as well as other socioeconomic indicators, 
sensitive health indicators, and additional air quality exposure information; Definition 2a is the same as 
Alternative Definition 2 but includes a race and ethnicity indicator as part of the socioeconomic variables; 
Definition 3 is consistent with the SB 535 designation method; and Definition 3a is the same as Definition 3 
but also includes a race and ethnicity indicator as part of the socioeconomic variables. For Definitions 1, 2, 
and 2a, we review EJ communities defined as the top 25 and top 50 percent of ranked CES scores; Definitions 
3 and 3a include the top 25% of CES scores, plus additional census tracts consistent with the latest designation 
of SB 535 DAC. All percentiles were calculated at the state level, then census tracts within the Basin are 
selected from that set.  

 
1 See the SB 535 disadvantaged community definition for more details, available at 

https://calepa.ca.gov/envjustice/ghginvest/.  
2 See the final report of CES 4.0 for more information, available at 

https://oehha.ca.gov/media/downloads/calenviroscreen/report/calenviroscreen40reportf2021.pdf.  
3 CES 4.0 removed the age variable and added traffic impacts, cardiovascular disease, and housing burden.  

https://calepa.ca.gov/envjustice/ghginvest/
https://oehha.ca.gov/media/downloads/calenviroscreen/report/calenviroscreen40reportf2021.pdf
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The calculations for each definition involved the following steps: 
 
Step 1): For each individual indicator, every census tract in California was percentile ranked based on the raw 
value of each indicator, such as pollutant concentrations or share of vulnerable populations. 
 
Step 2): For each census tract, a weighted average of its percentile rankings across all indicators was derived 
for each of the two categories: population characteristics (PC) and pollution burden (PB).4 
 
Step 3): For each census tract, its average percentile under each of the two categories was normalized by the 
highest average percentile among all statewide census tracts. The normalized ranking was then multiplied by 
ten to arrive at an interim “component score” for each category. 
 
Step 4): For each census tract, the two “component scores” (one for each category) were multiplied to 
estimate an overall EJ screening score and re-ranked. A high score would place a census tract in the top ranks, 
which means a more adverse cumulative impact; therefore, the worst impacted tracts are ranked among the 
top one percent while the least impacted tracts are ranked among the bottom 99 percent.  
 
Step 5): Depending on the threshold specified in the EJ definition, if a census tract within the Basin had an 
overall score that was high enough to be ranked above the threshold, then it was designated as an EJ area. In 
this report, for Alternative Definitions 1, 2, and 2a, the threshold was set at either top 25 percent or top 50 
percent of CES scores within the state of California; therefore, a census tract within the Basin with an overall 
score ranked among the top 1st to 25th percentile is designated as an EJ area under either threshold.  
 
For Alternative Definitions 3 (SB 535 definition) and 3a (SB 535 definition plus race/ethnicity), since the first 
SB 535 criteria is to select census tracts that receive the top 25 percent of CES scores within the state, the 
threshold for these definitions was set for census tracts within the Basin that meet any of the SB 535 criteria. 
Therefore, a census tract within the Basin with a CES score ranked among the top 26th to 50th percentile that 
does not meet any of the other SB535 criteria was not considered an EJ area under Alternative Definitions 3 
and 3a. 
 
Step 6): There were several instances for Alternative Definitions 1, 2, and 2a in which census tracts returned 
a score of “NA.” This can be attributed to either low census tract population or missing indicator data required 
to produce a component score. For these census tracts, pursuant to the SB 535 designation criteria, we 
assigned an EJ area designation if the census tract contained a pollution burden component score within the 
top 5 percent of all statewide scores. All remaining “NA” census tracts within the Basin that did not fulfill this 
criterion were re-assigned as non-EJ areas. 
 
The formula used to calculate 𝐶𝐸𝑆𝑖, the overall EJ screening score for census tract I, is:, the for the category 
of pollution burden for census tract i be 𝑃𝐵𝑖, the component score for the category of population 
characteristics for census tract i be 𝑃𝐶𝑖, and I the set of all statewide census tracts. Then the overall EJ 
screening score can be written as: 
 

𝐶𝐸𝑆𝑖 = 𝑃𝐵𝑖 × 𝑃𝐶𝑖, 
 

 
4 Race and ethnicity are not included in CES, so Alternative Definitions 2a and 3a include percent minority data from 

ACS 2019 5-year estimates as one of the socioeconomic indicators.  
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where 𝑃𝐵𝑖  and 𝑃𝐶𝑖 are the component scores for pollution burden and population characteristics, 
respectively, normalized to the maximum average rank in the state. Mathematically,  
 

𝑃𝐵𝑖 = 10 ×
𝐴𝑣𝑔𝑃𝐵𝑖

max
i

{𝐴𝑣𝑔𝑃𝐵𝑖}
 𝑎𝑛𝑑 𝑃𝐶𝑖 = 10 ×

𝐴𝑣𝑔𝑃𝐶𝑖

max
i

{𝐴𝑣𝑔𝑃𝐶𝑖}
 , 

where 

𝐴𝑣𝑔𝑃𝐵𝑖 =
∑ 𝐸1𝑟𝑎𝑛𝑘𝑖,𝑗

𝐽
𝑗 + 0.5 ∑ 𝐸2𝑟𝑎𝑛𝑘𝑖,𝑙

𝐿
𝑙

𝐽 + 0.5𝐿
 𝑎𝑛𝑑 𝐴𝑣𝑔𝑃𝐶𝑖 =

∑ 𝑆1𝑟𝑎𝑛𝑘𝑖,𝑘
𝐾
𝑘 +  ∑ 𝑆2𝑟𝑎𝑛𝑘𝑖,𝑚

𝑀
𝑚

𝐾 + 𝑀
, 

 
with J denoting the set of environmental indicators that measure pollutant exposure; L the set of 
environmental indicators that is recognized to contribute less to possible pollution burden than other 
exposure-related environmental indicators (and thus given half weight); K the set of population characteristic 
indicators that address sensitive populations; M  the set of population characteristic indicators that address  
socioeconomic factors, 𝐸1𝑟𝑎𝑛𝑘𝑖,𝑗 is the percentile rank of exposure-related environmental indicator j for 

census tract ;, 𝐸2𝑟𝑎𝑛𝑘𝑖,𝑙  is the percentile rank of the environmental indicator l in census tract i, 𝑆1𝑟𝑎𝑛𝑘𝑖,𝑘 is 

the percentile rank of sensitive population indicator k in census tract i, and 𝑆2𝑟𝑎𝑛𝑘𝑖,𝑚 is the percentile rank 
of socioeconomic factor indicator m in census tract i. 
 
From this formula, we can see that the set of pollution burden and population characteristics indicators are 
given equal weight in the overall EJ screening score. The addition of an indicator to either set will change the 
average for that group but does not change the weighting of either group in calculating the screening score. 
The EJ screening score is a continuous variable that does not itself indicate whether a census tract should be 
designated as an EJ area or not.  

EJ Screening Example 

Table 6A-2 provides an illustrative example of two census tracts to demonstrate how to use the CES method 
to calculate the overall EJ screening score and assess EJ status. This example uses two EJ definitions: 
Alternative Definition 1 which focuses on air quality indicators for pollution burden and poverty status for 
socioeconomic vulnerability; and Alternative Definition 3a, which builds upon the SB 535 DAC definition and 
incorporates race and ethnicity as part of the socioeconomic vulnerability component.  
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  Table 6A-1: EJ Screening Example 

  
Census Tract A Census Tract B 

Def 1 Def 3a Def 1 Def 3a 
Step 1: Indicator Percentile     
Exposure Indicators         

PM2.5 81.9 81.9 73.6 73.6 
Ozone 26.7 26.7 35.2 35.2 
Diesel PM - 95.2 - 21.1 
Drinking water  - 94.2 -  95.6 
Lead - 87.7 - 72.8 
Pesticide  - 67.8  - 0 
Toxic Release -  99.9  - 85.0 
Traffic  - 92.8  - 40.0 

Environmental Effects Indicators        
Cleanup Sites -  77.5  - 27.5 
Groundwater Threats  - 92.5  - 47.4 
Hazardous Waste  - 99.1  - 28.3 
Impaired Water Bodies  - 0  - 0 
Solid Waste  - 96.5  - 37.6 

Sociodemographic Indicators        
Poverty 75.1 75.1 30.5 30.5 
Asthma  - 78.7  - 97.4 
Education  - 74.3  - 44.9 
Linguistic Isolation  - 83.4  - 13.3 
Low Birth Weight  - 71.3  - 93.0 
Unemployment  - 87.4  - 94.7 
Cardiovascular Disease - 58.0 - 69.5 
Housing Burden - 84.5 - 83.0 
Percent Minority  - 78.0 -  69.6 

     
Step 2: Weighted Average Percentile       

Pollution Burden (PB) 54.6 78.2 53.7 44.7 
Population Characteristics (PC) 73.4 75.1 30.5 71.3 
     

Step 3: Component Score     
Max PB 98.1 98.1 81.9 81.9 
PB Component Score = (PB/Max PB) x 10 5.5 9.6 5.5 5.5 
     
Max PC 100 100 95.0 95.0 
PC Component Score = (PC/Max PC) x 10 7.5 7.8 3.0 7.5 
     

Step 4: Overall EJ Screening Score       
EJ Score = PB Component x PC Component 41.5 74.8 16.8 40.7 
EJ Percentile 73.4 99.6 41.7 76.2 
     

Step 5: EJ Designation     

EJ Designation 
50% threshold EJ 

EJ 
Non-EJ 

EJ 
25% threshold Non-EJ Non-EJ 

Note: A zero value for an indicator means that there was no impact from that source in the given census tract, thus the percentile rank is 0. 
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An EJ designation for a census tract can be sensitive to both the definition and designation threshold chosen. 
As shown in the table, under Definition 1, Census Tract A is designated as an EJ area because it ranks among 
the top 50 percent most impacted census tracts, though it is not in the top 25 percent most impacted census 
tracts. Census Tract A is also identified as an EJ area based on Definition 3a, which is the SB 535 definition with 
race and ethnicity (percent minority) additionally included as one of the socioeconomic indicators. Census 
Tract B is an EJ community according to Definition 3a, but not according to Definition 1. Both example census 
tracts have relatively high percentile rankings for many of the additional environmental and sociodemographic 
indicators, which raise both component scores and cause the overall EJ screening score to increase from 
Alternative Definition 1 to 3a.  
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Health Risk Data 
Distributional analysis methods were derived based on recommendations from Industrial Economics Inc., 
Levy and, Harper (2016), following the method used by Fann et al. (2011). This method utilized the air 
quality data, population projections, baseline incidence of health endpoints, and epidemiological 
concentration-response functions as described in Appendix 3-B. We estimated pollution exposure related 
health risk and examined its distribution for the EJ analysis under baseline and policy scenarios separately. 
Inequality statistics characterizing the statistical dispersion of each distribution were then compared to 
evaluate whether inequality of health risk would be decreased or exacerbated as a result of implementing 
the Revised Draft Final 2022 AQMP. The distribution of exposure related health risk was estimated using 
the modeled ambient air quality concentrations under each scenario using the health impact 
methodology as described in Appendix 3-B; however, the exposure-related health risk accounts for 
exposure to all emission sources of the pollutant, whether anthropogenic or biogenic, under both baseline 
and policy scenarios. The estimated health risk is defined as the implied health impact based on exposure 
to ambient air quality concentrations divided by the affected population. 

The conversion of air quality, health impacts, and population data from the four kilometer by four 
kilometer grid cell to census tract, which can either be an aggregation of multiple grid cells, disaggregation 
of a grid cell, or a combination of both, was done using the geoprocessing methods of BenMAP-CE, which 
applies an area-weighting approach.  

The summary statistics for the health risk distributions utilized here are described in Table 6B-1. All 
distributions consist of data points for each of the 3,447 census tracts in the Basin that are examined. The 
Revised Draft Final 2022 AQMP policies decrease the mean health risk for both PM2.5 and ozone exposure 
on mortality, asthma ED visits, and asthma incidence.  
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TABLE 6B-1: SUMMARY STATISTICS OF HEALTH RISK DISTRIBUTIONS 

Distribution Scenario Mean 
Standard 
Deviation 

Coefficient 
of 

Variation 
Median 

25th 
Percentile 

75th 
Percentile 

Inter-
Quartile 
Range 

PM2.5-
related 

mortality risk 

Baseline 0.143% 0.042% 0.29 0.139% 0.115% 0.174% 0.059% 

Policy 0.126% 0.036% 0.29 0.123% 0.102% 0.151% 0.050% 

Ozone-
related 

mortality risk 

Baseline 0.038% 0.010% 0.27 0.037% 0.031% 0.044% 0.013% 

Policy 0.034% 0.008% 0.24 0.034% 0.028% 0.040% 0.011% 

PM2.5-
related 

asthma ED 
visits risk 

Baseline 0.005% 0.003% 0.56 0.004% 0.003% 0.006% 0.003% 

Policy 0.004% 0.002% 0.56 0.004% 0.003% 0.005% 0.003% 

Ozone-
related 

asthma ED 
visits risk 

Baseline 0.024% 0.010% 0.42 0.023% 0.016% 0.030% 0.014% 

Policy 0.022% 0.009% 0.43 0.021% 0.015% 0.026% 0.012% 

PM2.5-
related 
asthma 

incidence risk 

Baseline 0.536% 0.108% 0.20 0.547% 0.461% 0.622% 0.161% 

Policy 0.481% 0.095% 0.20 0.491% 0.413% 0.557% 0.143% 

Ozone-
related 
asthma 

incidence risk 

Baseline 1.104% 0.071% 0.06 1.099% 1.046% 1.162% 0.116% 

Policy 1.036% 0.044% 0.04 1.040% 1.002% 1.070% 0.067% 

Distributional Analysis Method 

To evaluate the Atkinson and Kolm-Pollack inequality indices for health risk (a “bad”) rather than income 
(a “good”), we transformed health risk using its complement (1 minus health risk) to understand the 
percent of the population that is not expected to experience premature death or illness due to the Revised 
Draft Final 2022 AQMP. The complement of health risk is directly interpretable as a “good,” in that an 
increase in the value of this metric is a reduction in health risks. This metric is also a percentage, and thus 
on the same scale as health risk, it therefore does not violate the scale invariance of the Atkinson Index 
(Sheriff and Maguire 2013). 

The computation of the decomposed Atkinson and Kolm-Pollack Index values were accomplished through 
the use of statistical software. The Atkinson Index is calculated using the Stata package ineqdeco (Jenkins 
2015). The formula for the Atkinson Index is as follows: 
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where, 𝑦𝑖  is the health risk for census tract 𝑖, 𝜇 is the average health risk, 𝑁 is the number of census tracts, 
and 𝜖 is the inequality aversion parameter. The Atkinson index can be decomposed in within- and 
between-group components and a residual term. The between-group measure is given as: 
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where 𝑦𝑗  now represents the average health risk of group 𝑗 (Harper and Lynch 2016). The formula for 

within-group inequality is somewhat more complicated as is given by Cowell (2011). 

The Kolm-Pollack Index was calculated by staff using R software according to the following formula: 

𝐾(𝛼)𝑇 = 𝐾(𝛼)𝑊 + 𝐾(𝛼)𝐵 = [∑𝑝𝑗𝐾(𝛼)𝑗

𝐽

𝑗=1

] + [∑𝑝𝑗𝜁𝑗 − 𝜁

𝐽

𝑗=1

], 

where 𝐾(𝛼) is the Kolm-Pollack index, with an inequality aversion parameter 𝛼 and subscripted by T, W, 
and B to denote the total, within-group, and between-group inequalities. J is the set of groups, and there 
are two groups examined in the EJ analysis: EJ and non-EJ communities based on the geographical unit of 
census tracts. 𝑝𝑗  is the share of group j among all census tracts. 𝜁𝑗 is the average health risk for group j, 

and 𝜁 is the equally distributed health risk (Harper and Lynch 2016).  

Distributional Analysis Results 

We provide comprehensive results of the inequality analysis. Tables 6B-2 through 6B-7 provide results 
based on the Atkinson and Kolm-Pollack indices (inequality aversion=0.5) for each of the alternative EJ 
definitions. The within-group value is a measure of the average of the inequality within the EJ and non-EJ 
communities, respectively. The between-group value is a measure of average inequality between EJ and 
non-EJ communities. Throughout these tables, the aim is to decrease inequality both between EJ and non-
EJ communities, and within EJ and non-EJ communities. Increases in inequality are shown in bold text 
across Tables 6B-2 through 6B-7. For all PM2.5-related health endpoints, we see decreases in inequality 
both within and between EJ communities, which is both expected and desired from a policy-making 
standpoint. We see increases in inequality between groups for ozone-related mortality in Definitions 1 
and 2a and in ozone-related asthma incidence risk in Definitions 2 and 3, including Definitions 2a and 3a. 
Notably, we see large increases in the percentage of ozone-related asthma incidence risk between EJ and 
non-EJ communities according to Definitions 3 and 3a.  
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TABLE 6B-2: INEQUALITY INDICES OF PM2.5 EXPOSURE-RELATED MORTALITY RISK 

  Atkinson Kolm-Pollack 

Definition Scenario Within Between Within Between 

Def. 1: Top 
25% 

Baseline 4.31E-08 7.76E-10 4.30E-08 7.74E-10 

Control 3.22E-08 3.98E-10 3.21E-08 3.97E-10 

Change -1.10E-08 -3.78E-10 -1.09E-08 -3.77E-10 

% Change -25% -49% -25% -49% 

Def. 1: Top 
50% 

Baseline 4.28E-08 1.17E-09 4.26E-08 1.17E-09 

Control 3.19E-08 6.67E-10 3.18E-08 6.65E-10 

Change -1.08E-08 -5.06E-10 -1.08E-08 -5.04E-10 

% Change -25% -43% -25% -43% 

Def. 2: Top 
25% 

Baseline 4.30E-08 9.60E-10 4.28E-08 9.57E-10 

Control 3.20E-08 5.76E-10 3.19E-08 5.74E-10 

Change -1.10E-08 -3.84E-10 -1.09E-08 -3.83E-10 

% Change -26% -40% -26% -40% 

Def. 2: Top 
50% 

Baseline 4.20E-08 1.94E-09 4.19E-08 1.94E-09 

Control 3.14E-08 1.21E-09 3.13E-08 1.20E-09 

Change -1.06E-08 -7.35E-10 -1.06E-08 -7.32E-10 

% Change -25% -38% -25% -38% 

Def. 2a: Top 
25% 

Baseline 4.29E-08 9.74E-10 4.28E-08 9.71E-10 

Control 3.20E-08 5.84E-10 3.19E-08 5.82E-10 

Change -1.10E-08 -3.90E-10 -1.09E-08 -3.89E-10 

% Change -26% -40% -25% -40% 

Def. 2a: Top 
50% 

Baseline 4.21E-08 1.83E-09 4.20E-08 1.83E-09 

Control 3.14E-08 1.13E-09 3.14E-08 1.12E-09 

Change -1.06E-08 -7.10E-10 -1.06E-08 -7.07E-10 

% Change -25% -39% -25% -39% 

Def. 3: EJ (DAC 
Tracts 

(including Top 
25%)) 

Baseline 4.28E-08 1.16E-09 4.26E-08 1.15E-09 

Control 3.18E-08 7.66E-10 3.17E-08 7.64E-10 

Change -1.10E-08 -3.91E-10 -1.09E-08 -3.89E-10 

% Change -26% -34% -26% -34% 

Def. 3a: EJ 
(DAC Tracts 

(including Top 
25%)) 

Baseline 4.27E-08 1.22E-09 4.26E-08 1.22E-09 

Control 3.18E-08 8.09E-10 3.17E-08 8.07E-10 

Change -1.09E-08 -4.11E-10 -1.09E-08 -4.10E-10 

% Change -26% -34% -26% -34% 
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TABLE 6B-3: INEQUALITY INDICES OF OZONE EXPOSURE-RELATED MORTALITY RISK 

  Atkinson Kolm-Pollack 

Definition Scenario Within Between Within Between 

Def. 1: Top 25% 

Baseline 2.55E-09 1.47E-14 2.54E-09 1.30E-14 

Control 1.76E-09 8.37E-14 1.76E-09 8.52E-14 

Change -7.81E-10 6.91E-14 -7.80E-10 7.22E-14 

% Change -31% 471% -31% 556% 

Def. 1: Top 50% 

Baseline 2.54E-09 2.95E-12 2.54E-09 2.94E-12 

Control 1.76E-09 1.07E-12 1.76E-09 1.07E-12 

Change -7.79E-10 -1.88E-12 -7.78E-10 -1.87E-12 

% Change -31% -64% -31% -64% 

Def. 2: Top 25% 

Baseline 2.52E-09 2.30E-11 2.52E-09 2.30E-11 

Control 1.75E-09 1.60E-11 1.75E-09 1.60E-11 

Change -7.74E-10 -7.03E-12 -7.73E-10 -7.02E-12 

% Change -31% -31% -31% -31% 

Def. 2: Top 50% 

Baseline 2.54E-09 1.17E-12 2.54E-09 1.16E-12 

Control 1.76E-09 1.12E-12 1.76E-09 1.12E-12 

Change -7.81E-10 -4.34E-14 -7.80E-10 -4.24E-14 

% Change -31% -4% -31% -4% 

Def. 2a: Top 25% 

Baseline 2.52E-09 2.73E-11 2.52E-09 2.73E-11 

Control 1.75E-09 1.93E-11 1.74E-09 1.93E-11 

Change -7.73E-10 -7.97E-12 -7.72E-10 -7.96E-12 

% Change -31% -29% -31% -29% 

Def. 2a: Top 50% 

Baseline 2.54E-09 1.62E-12 2.54E-09 1.63E-12 

Control 1.76E-09 1.78E-12 1.76E-09 1.77E-12 

Change -7.81E-10 1.57E-13 -7.80E-10 1.47E-13 

% Change -31% 10% -31% 9% 

Def. 3: EJ (DAC Tracts 
(including Top 25%)) 

Baseline 2.48E-09 6.17E-11 2.48E-09 6.17E-11 

Control 1.73E-09 3.57E-11 1.73E-09 3.57E-11 

Change -7.55E-10 -2.60E-11 -7.54E-10 -2.60E-11 

% Change -30% -42% -30% -42% 

Def. 3a: EJ (DAC Tracts 
(including Top 25%)) 

Baseline 2.48E-09 6.29E-11 2.48E-09 6.29E-11 

Control 1.73E-09 3.59E-11 1.73E-09 3.59E-11 

Change -7.54E-10 -2.71E-11 -7.53E-10 -2.70E-11 

% Change -30% -43% -30% -43% 
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TABLE 6B-4: INEQUALITY INDICES OF PM2.5-RELATED EMERGENCY DEPARTMENT VISIT RISK 

  Atkinson Kolm-Pollack 

Definition Scenario Within Between Within Between 

Def. 1: Top 
25% 

Baseline 1.47E-10 3.54E-11 1.47E-10 3.54E-11 

Control 1.13E-10 2.53E-11 1.13E-10 2.53E-11 

Change -3.39E-11 -1.00E-11 -3.39E-11 -1.00E-11 

% Change -23% -28% -23% -28% 

Def. 1: Top 
50% 

Baseline 1.48E-10 3.47E-11 1.48E-10 3.47E-11 

Control 1.13E-10 2.54E-11 1.13E-10 2.54E-11 

Change -3.46E-11 -9.34E-12 -3.46E-11 -9.33E-12 

% Change -23% -27% -23% -27% 

Def. 2: Top 
25% 

Baseline 1.29E-10 5.30E-11 1.29E-10 5.30E-11 

Control 9.92E-11 3.92E-11 9.92E-11 3.92E-11 

Change -3.02E-11 -1.37E-11 -3.02E-11 -1.37E-11 

% Change -23% -26% -23% -26% 

Def. 2: Top 
50% 

Baseline 1.37E-10 4.49E-11 1.37E-10 4.49E-11 

Control 1.05E-10 3.32E-11 1.05E-10 3.32E-11 

Change -3.22E-11 -1.18E-11 -3.22E-11 -1.18E-11 

% Change -23% -26% -23% -26% 

Def. 2a: Top 
25% 

Baseline 1.26E-10 5.65E-11 1.26E-10 5.65E-11 

Control 9.66E-11 4.19E-11 9.65E-11 4.19E-11 

Change -2.94E-11 -1.46E-11 -2.94E-11 -1.46E-11 

% Change -23% -26% -23% -26% 

Def. 2a: Top 
50% 

Baseline 1.37E-10 4.58E-11 1.37E-10 4.58E-11 

Control 1.05E-10 3.38E-11 1.05E-10 3.38E-11 

Change -3.20E-11 -1.20E-11 -3.20E-11 -1.20E-11 

% Change -23% -26% -23% -26% 

Def. 3: EJ (DAC 
Tracts 

(including Top 
25%)) 

Baseline 1.15E-10 6.76E-11 1.15E-10 6.76E-11 

Control 8.76E-11 5.09E-11 8.76E-11 5.09E-11 

Change -2.73E-11 -1.67E-11 -2.73E-11 -1.67E-11 

% Change -24% -25% -24% -25% 

Def. 3a: EJ 
(DAC Tracts 

(including Top 
25%)) 

Baseline 1.14E-10 6.86E-11 1.14E-10 6.86E-11 

Control 8.68E-11 5.16E-11 8.68E-11 5.16E-11 

Change -2.70E-11 -1.69E-11 -2.70E-11 -1.69E-11 

% Change -24% -25% -24% -25% 
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TABLE 6B-5: INEQUALITY INDICES OF OZONE-RELATED ASTHMA EMERGENCY DEPARTMENT VISITS RISK 

  Atkinson Kolm-Pollack 

Definition Scenario Within Between Within Between 

Def. 1: Top 
25% 

Baseline 1.97E-09 6.07E-10 1.97E-09 6.07E-10 

Control 1.65E-09 4.88E-10 1.65E-09 4.88E-10 

Change -3.22E-10 -1.19E-10 -3.21E-10 -1.19E-10 

% Change -16% -20% -16% -20% 

Def. 1: Top 
50% 

Baseline 1.97E-09 6.04E-10 1.97E-09 6.04E-10 

Control 1.65E-09 4.86E-10 1.65E-09 4.86E-10 

Change -3.23E-10 -1.17E-10 -3.23E-10 -1.17E-10 

% Change -16% -19% -16% -19% 

Def. 2: Top 
25% 

Baseline 1.86E-09 7.18E-10 1.86E-09 7.18E-10 

Control 1.52E-09 6.16E-10 1.52E-09 6.15E-10 

Change -3.39E-10 -1.02E-10 -3.38E-10 -1.02E-10 

% Change -18% -14% -18% -14% 

Def. 2: Top 
50% 

Baseline 1.94E-09 6.39E-10 1.94E-09 6.39E-10 

Control 1.60E-09 5.32E-10 1.60E-09 5.32E-10 

Change -3.34E-10 -1.06E-10 -3.34E-10 -1.06E-10 

% Change -17% -17% -17% -17% 

Def. 2a: Top 
25% 

Baseline 1.82E-09 7.61E-10 1.82E-09 7.61E-10 

Control 1.48E-09 6.53E-10 1.48E-09 6.52E-10 

Change -3.33E-10 -1.08E-10 -3.32E-10 -1.08E-10 

% Change -18% -14% -18% -14% 

Def. 2a: Top 
50% 

Baseline 1.92E-09 6.58E-10 1.92E-09 6.57E-10 

Control 1.59E-09 5.46E-10 1.59E-09 5.46E-10 

Change -3.29E-10 -1.12E-10 -3.29E-10 -1.12E-10 

% Change -17% -17% -17% -17% 

Def. 3: EJ (DAC 
Tracts 

(including Top 
25%)) 

Baseline 1.79E-09 7.88E-10 1.79E-09 7.87E-10 

Control 1.42E-09 7.14E-10 1.42E-09 7.14E-10 

Change -3.67E-10 -7.37E-11 -3.67E-10 -7.36E-11 

% Change -21% -9% -20% -9% 

Def. 3a: EJ 
(DAC Tracts 

(including Top 
25%)) 

Baseline 1.78E-09 7.94E-10 1.78E-09 7.94E-10 

Control 1.41E-09 7.22E-10 1.41E-09 7.22E-10 

Change -3.69E-10 -7.22E-11 -3.68E-10 -7.21E-11 

% Change -21% -9% -21% -9% 
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TABLE 6B-6: INEQUALITY INDICES OF PM2.5-RELATED ASTHMA INCIDENCE RISK 

  Atkinson Kolm-Pollack 

Definition Scenario Within Between Within Between 

Def. 1: Top 
25% 

Baseline 2.69E-07 2.60E-08 2.66E-07 2.57E-08 

Control 2.12E-07 1.73E-08 2.10E-07 1.71E-08 

Change -5.66E-08 -8.69E-09 -5.58E-08 -8.58E-09 

% Change -21% -33% -21% -33% 

Def. 1: Top 
50% 

Baseline 2.65E-07 2.99E-08 2.62E-07 2.96E-08 

Control 2.09E-07 2.05E-08 2.07E-07 2.03E-08 

Change -5.58E-08 -9.45E-09 -5.50E-08 -9.32E-09 

% Change -21% -32% -21% -31% 

Def. 2: Top 
25% 

Baseline 2.54E-07 4.06E-08 2.52E-07 4.01E-08 

Control 2.00E-07 2.98E-08 1.98E-07 2.95E-08 

Change -5.45E-08 -1.07E-08 -5.38E-08 -1.06E-08 

% Change -21% -26% -21% -26% 

Def. 2: Top 
50% 

Baseline 2.49E-07 4.63E-08 2.46E-07 4.58E-08 

Control 1.97E-07 3.32E-08 1.95E-07 3.29E-08 

Change -5.21E-08 -1.32E-08 -5.14E-08 -1.30E-08 

% Change -21% -28% -21% -28% 

Def. 2a: Top 
25% 

Baseline 2.52E-07 4.32E-08 2.49E-07 4.27E-08 

Control 1.98E-07 3.18E-08 1.96E-07 3.15E-08 

Change -5.39E-08 -1.14E-08 -5.31E-08 -1.12E-08 

% Change -21% -26% -21% -26% 

Def. 2a: Top 
50% 

Baseline 2.48E-07 4.71E-08 2.45E-07 4.66E-08 

Control 1.96E-07 3.36E-08 1.94E-07 3.33E-08 

Change -5.18E-08 -1.35E-08 -5.11E-08 -1.33E-08 

% Change -21% -29% -21% -29% 

Def. 3: EJ (DAC 
Tracts 

(including Top 
25%)) 

Baseline 2.43E-07 5.21E-08 2.40E-07 5.15E-08 

Control 1.89E-07 4.02E-08 1.88E-07 3.99E-08 

Change -5.34E-08 -1.19E-08 -5.27E-08 -1.17E-08 

% Change -22% -23% -22% -23% 

Def. 3a: EJ 
(DAC Tracts 

(including Top 
25%)) 

Baseline 2.42E-07 5.34E-08 2.39E-07 5.28E-08 

Control 1.89E-07 4.12E-08 1.87E-07 4.08E-08 

Change -5.31E-08 -1.22E-08 -5.24E-08 -1.20E-08 

% Change -22% -23% -22% -23% 
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TABLE 6B-7: INEQUALITY INDICES OF OZONE-RELATED ASTHMA INCIDENCE RISK 

  Atkinson Kolm-Pollack 

Definition Scenario Within Between Within Between 

Def. 1: Top 
25% 

Baseline 1.24E-07 5.57E-09 1.22E-07 5.45E-09 

Control 4.33E-08 5.25E-09 4.24E-08 5.15E-09 

Change -8.11E-08 -3.17E-10 -7.93E-08 -3.03E-10 

% Change -65% -6% -65% -6% 

Def. 1: Top 
50% 

Baseline 1.24E-07 5.59E-09 1.22E-07 5.47E-09 

Control 4.36E-08 4.99E-09 4.27E-08 4.89E-09 

Change -8.08E-08 -5.97E-10 -7.90E-08 -5.77E-10 

% Change -65% -11% -65% -11% 

Def. 2: Top 
25% 

Baseline 1.29E-07 1.16E-09 1.26E-07 1.14E-09 

Control 4.62E-08 2.40E-09 4.52E-08 2.35E-09 

Change -8.27E-08 1.24E-09 -8.08E-08 1.21E-09 

% Change -64% 106% -64% 107% 

Def. 2: Top 
50% 

Baseline 1.27E-07 2.82E-09 1.24E-07 2.75E-09 

Control 4.54E-08 3.19E-09 4.44E-08 3.13E-09 

Change -8.18E-08 3.79E-10 -7.99E-08 3.75E-10 

% Change -64% 13% -64% 14% 

Def. 2a: Top 
25% 

Baseline 1.29E-07 1.21E-09 1.26E-07 1.18E-09 

Control 4.61E-08 2.44E-09 4.52E-08 2.39E-09 

Change -8.27E-08 1.23E-09 -8.08E-08 1.21E-09 

% Change -64% 102% -64% 102% 

Def. 2a: Top 
50% 

Baseline 1.27E-07 3.29E-09 1.24E-07 3.22E-09 

Control 4.51E-08 3.48E-09 4.41E-08 3.41E-09 

Change -8.16E-08 1.90E-10 -7.98E-08 1.90E-10 

% Change -64% 6% -64% 6% 

Def. 3: EJ (DAC 
Tracts 

(including Top 
25%)) 

Baseline 1.30E-07 3.26E-12 1.27E-07 3.19E-12 

Control 4.76E-08 9.47E-10 4.66E-08 9.27E-10 

Change -8.24E-08 9.44E-10 -8.05E-08 9.24E-10 

% Change -63% 28923% -63% 28967% 

Def. 3a: EJ 
(DAC Tracts 

(including Top 
25%)) 

Baseline 1.30E-07 6.51E-12 1.27E-07 6.37E-12 

Control 4.76E-08 9.63E-10 4.66E-08 9.43E-10 

Change -8.24E-08 9.57E-10 -8.05E-08 9.37E-10 

% Change -63% 14699% -63% 14717% 
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Response to Comment 1-1 

The Draft Socioeconomic Report for the Revised Draft 2022 AQMP projected that, by considering 

potential job impacts associated with incremental costs only and without taking into account potential 

impacts associated with public health benefits, the 2022 AQMP would result in approximately 29,000 

jobs foregone annually between 2023 and 2037 in an economy with more than 10 million jobs.  

However, these annual jobs foregone are not additive, and do not result in a cumulative loss of 400,000 

jobs over the analysis horizon. Therefore, the claim that 3.7% of jobs will be lost is inaccurate. 

The regional macroeconomic model used to calculate job impacts, REMI, is a recursive model that 

simulates policy impacts year by year. The number of jobs foregone or added for a particular year is the 

result of a comparison between the job counts in the baseline economy (i.e., baseline scenario, or 

scenario without a particular policy) and the job counts in an alternative economy where a policy would 

take effect (i.e., policy scenario). For example, consider a scenario where the only policy-induced job 

Responses to Comment Letter #1 

1-7 

Cont. 
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impact is that five construction jobs that are projected to be added to the baseline economy in 2025 

would end up not being created under the policy scenario simulation. And as the policy impact 

continues, these same five jobs still will not be created under the policy scenario in 2026, 2027, and so 

on. As it is those same five jobs that are not being created, it would be incorrect to claim that there will 

be 15 jobs foregone after three years in 2027; instead, the total policy-induced job impact stays at five 

jobs foregone in 2027. Moreover, as noted in the Draft Final Socioeconomic Report, the term “jobs 

foregone” refers to either losses of existing jobs or forecasted jobs not created. Please refer to Chapter 

4 of the Report for a detailed description. 

Response to Comment 1-2 

The South Coast AQMD and CARB recognize the need for emission reductions from local, state and 

federal sources. Staff acknowledges that many stationary sources are already tightly controlled. 

However, it is important to recognize the responsibility of the South Coast AQMD to ensure attainment 

of the federal and state air quality standards in a timely manner and our agency’s obligation to pursue 

all feasible measures under our authority, including over stationary sources, that could assist in meeting 

those required deadlines. Further, emission reductions will be needed across all sectors, including 

stationary sources, to achieve the magnitude of emission reductions needed to attain the 2015 ozone 

standard. 

The South Coast AQMD further recognizes that the majority of emissions that cause ozone in the region 

are from mobile sources, and that substantial emission reductions will be needed from the sources 

subject to federal authority (e.g., ships, planes, locomotives, etc.) in order to meet federal air quality 

standards. Staff are committed to working with U.S. EPA and other entities in the federal government to 

urge that they take action to reduce emissions from these sources. 

Finally, while the Draft Final 2022 AQMP anticipates a pivot to zero emission technologies across all 

sectors, feasibility of such technologies is an important consideration. During the rulemaking to 

implement specific control measures staff would consider alternative lower NOx technologies when zero 

emissions units are deemed infeasible. For details, please see Response to Comment 1-4 below.     

Response to Comment 1-3 

Staff recognizes the concern for cost challenges for end users. The total costs associated with 

widespread adoption of zero emission appliances will be significant, and substantial incentive funds and 

programs will be needed to implement these measures. The comment also indicates that incentives and 

regulations will not be compatible with each other. However new regulations and incentives are 

proposed (e.g., R-CMB-01, -02, etc.), and these new programs will consider how incentives and 

regulations can work together. Please also refer to the general response to Cost of Zero Emission 

Technology in Residential and Commercial Building Appliances in the 2022 Draft Final AQMP Comments 

and Responses to Comments document. 

Response to Comment 1-4 

Staff understands that a dual-fuel heat pump works in conjunction with a gas furnace, and has evaluated 

its application for space heating. The primary advantage of pairing the heat pump with a gas furnace is 

for energy savings, when the outdoor temperature is below 35°F, and the heat pump backup resistance 

heating would not be required. During  the previous rulemaking process for residential space heating 
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implementing the operation of 14 ng/J furnaces, some stakeholders did not support the dual-fuel 

system pairing with 40 ng/J furnaces, because it would undercut development and commercialization of 

compliant newer technologies. In addition, there was no need to pair heat pumps with 40 ng/J furnaces 

since dual fuel systems can operate by pairing with 14 ng/J furnaces and achieve the same result. While 

the control measures for building appliances focus on a transition to zero emission technologies, 

feasibility of those technologies is an important consideration. Alternative lower NOx technologies will 

therefore be considered when zero emissions units are deemed infeasible. During the upcoming 

rulemaking process, staff will work with stakeholders to identify the applications when dual-fuel systems 

could potentially supplement zero emission technologies, and resolve certain challenges for the dual-

fuel system applications such as concerns regarding enforceability. 

Response to Comment 1-5 

Staff agrees that the assumptions underlying the calculation of monetized benefits is of crucial 

importance. The analysis conducted to estimate health benefits is sophisticated, and thoroughly 

documented in the Socioeconomic Report and its appendices. After the commenter requested a 

meeting, staff reached out and asked the commenter to reach out directly to staff to discuss.  As of the 

date of this response, staff has not heard back from the commenter, but is still available to meet. 

In brief, the health benefits analysis was conducted using U.S. EPA’s Environmental Benefits Mapping 

and Analysis Program - Community Edition (BenMAP-CE), which is an open-source program used 

nationwide and globally. This is the same model used by U.S. EPA to evaluate health benefits of national 

air quality regulations. It is a sophisticated model that incorporates air quality data, demographic 

information, economic data, and epidemiological data to assess the health benefits associated with 

improvement in air quality and the monetized value of those health benefits. 

The underlying epidemiological data1 used to estimate public health benefits as well as the health 

incidence valuations used to estimate monetize public health benefits in the Socioeconomic Report 

were based on recommendations put forth by expert consultants at IEc. The basis of IEc 

recommendations was a thorough literature review using study selection criteria presented to and 

reviewed by the 2022 AQMP Scientific, Technical & Modeling Peer Review (STMPR) Advisory Group. The 

literature review was conducted on published, peer-reviewed, and widely circulated and cited studies 

and reports.  More detailed information on the assumptions underlying the calculation of health 

incidence impacts and the associated monetized health benefits, including for the health endpoints 

referenced in the comment letter, can be found in the appendices to Chapter 3 of the Draft Final 2022 

AQMP Socioeconomic Report. 

Response to Comment 1-6 

Staff recognizes the potentially large costs resulting from upgrading the existing electrical transmission 

grid. Determining the enhancements necessary and the associated costs is a difficult undertaking and is 

currently being evaluated by multiple regulatory agencies within the state, including the South Coast 

 
1 Concentration-response (C-R) functions derived from various epidemiological studies are utilized in the analysis. 
C-R functions are mathematical equations that relate concentrations of air pollution to health impacts based on 
empirical data and observations. 
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AQMD. Please refer to the general response to Zero Emission Infrastructure in the 2022 Draft Final 

AQMP Comments and Responses to Comments document. 

Response to Comment 1-7 

Proposed control measures R-CMB-01, R-CMB-02, C-CMB-01, and C-CMB-02 are designed to work in 

conjunction with CARB's proposed Zero-Emission Standard for Space and Water Heaters measure. Staff 

acknowledges the importance of coordination and consistency in regulatory requirements affecting the 

same emission sources.  South Coast AQMD is mandated by State laws to make findings that any 

proposed rule or rule amendment is consistent and non-duplicative with state or federal regulations. 

Staff is committed to continuing to work with CARB to align regulatory requirements while also ensuring 

that all feasible measures are taken to attain air quality standards. 
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From:                                                       McGivney, Daniel  
Sent:                                                         Wednesday, November 2, 2022 4:32 PM 
To:                                                            SocioEcon 
Cc:                                                             Barker, Kevin M; Lorenz, Megan; Hamilton, Priscilla R 
Subject:                                                   SoCalGas Comments regarding draft 2022 AQMP Socioeconomic 

Report 
  
Dear Dr. Shen, 
Thank you for the opportunity to comment on the Draft 2022 Socioeconomic Report. The Draft 2022 

Socioeconomic Report does not seem to account for the costs associated with the upgrades needed to 
the electric grid, specifically generation/transmission/distribution costs. In meetings, staff has cited a 
lack of data as the reason for not including these costs. We respectfully suggest using the California 
Independent System Operator (CAISO) “2022 Final Participating Transmission Owner Per Unit Cost 
Guides”. These guides provide interconnection unit costs by categories for different Investor-Owned 

Utilities (IOUs). A link to the publicly available data can be found at 2022 Final Participating 
Transmission Owner Per Unit Cost Guides Posted (caiso.com). 
  
  
Daniel McGivney 
Environmental Affairs Program Manager 
Environmental Affairs 
SoCalGas 
Mobile:  951-225-2958 
dmcgivney@socalgas.com 
  
 

 

 

Response to Comment 2-1 

Staff recognizes the potentially large costs resulting from upgrading the existing electrical transmission 

grid. Determining the enhancements necessary and the associated costs is a difficult undertaking and is 

currently being evaluated by multiple regulatory agencies at the state level with the expertise to 

develop the requested estimates. The reference included in this comment also only includes a portion of 

costs needed for zero emissions infrastructure (e.g., it does not include any ‘soft costs’ described in 

Chapter 2 of the Socioeconomic Report). Further the detailed level of analysis needed to determine 

what kinds of improvements to the electrical grid would be required is too speculative with information 

currently available. For example, local distribution system upgrades can vary widely depending on where 

depot or public chargers are specifically located, whether electricity or hydrogen is used as a fuel, etc. As 

zero emissions vehicles are still less than 5% of vehicle stock (and <<1% of heavy duty vehicles), it is 

unclear how the market will proceed at the level of detail needed to conduct the kind of analysis 

suggested by the commenter. Nonetheless, South Coast AQMD staff will actively continue to provide 

input and feedback to assist in the process, and when feasible, also quantify the related costs based on 

best practices and available information during future rulemaking. Please also refer to the general 

2-1 

Comment Letter #2 

Responses to Comment Letter #2 

http://www.caiso.com/Documents/2022-Final-Participating-Transmission-Owner-Per-Unit-Cost-Guides-Posted.html
http://www.caiso.com/Documents/2022-Final-Participating-Transmission-Owner-Per-Unit-Cost-Guides-Posted.html
mailto:dmcgivney@socalgas.com
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response to Zero Emission Infrastructure in the 2022 Draft Final AQMP Comments and Responses to 

Comments document. 
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Response to Comment 3-1 

The South Coast AQMD recognizes and appreciates the significant efforts the refining sector has made 

during previous rulemakings, including most recently for Rule 1109.1. The South Coast AQMD and CARB 

recognize the need for emission reductions from local, state and federal sources. Staff also 

acknowledges that many stationary sources are already tightly controlled. However, it is important to 

recognize the responsibility of the South Coast AQMD to ensure attainment of the federal and state 

standards in a timely manner and our agency’s obligation to pursue all feasible measures under our 

authority, including over stationary sources, that could assist in meeting those required deadlines.  

The significant costs quantified for stationary and area source measures are dominated by today’s costs 

of zero emission technologies in these sectors for selected measures where such technologies are 

deemed feasible. To be conservative, the report does not account for the likely decline of zero emission 

technology costs in the future as economies of scale are achieved in producing this technology. For the 

same reason, the report conservatively assumes incentives would only amount to 10% of the total 

quantified costs across all proposed measures; however, the report also recognizes approved and 

potential federal and state funding that is not accounted for in the analysis. In the meantime, the report 

recognizes several challenges in quantifying the costs of the supporting zero emission infrastructure 

(including “soft costs”) and acknowledges the emerging literature that provides important, although 

partial, information and data that will eventually enable South Coast AQMD and other regulatory 

agencies to comprehensively assess the cost impacts and attribute the costs appropriately to individual 

rules and regulations. In addition, staff acknowledges the considerable economic costs associated with 

any stranded assets, and therefore, staff have made best efforts to take into full consideration any 

potential stranded asset during the rulemaking process and will continue to do so.  

More detailed responses to specific comments can be found below. Several of the ensuing comments 

claim or imply that the Draft Socioeconomic Report is inconsistent with H&SC requirements or its intent. 

Staff disagrees with these assertions. Specifically, Chapter 1 of the Report (p. 1-4) states: 

Both the South Coast AQMD Governing Board and the California Health & Safety Code require 

preparation of a socioeconomic analysis whenever the South Coast AQMD adopts or amends 

emission reduction rules or regulations. Although these requirements do not apply to 

preparation of the AQMP, the South Coast AQMD nonetheless elects to perform a separate 

socioeconomic analysis of the AQMP in order to further inform public discussions and the 

decision-making process associated with adoption of the Plan.   

(Note: underline added for emphasis) 

Response to Comment 3-2 

Please refer to the general response to Cost-effectiveness Calculation and Threshold in the 2022 Draft 

Final AQMP Comments and Responses to Comments document. 

The assertion that future South Coast AQMD rulemakings would be in violation of the Health and Safety 

Code as a result of a health -based cost-effectiveness screening threshold is speculative and unfounded. 

Responses to Comment Letter #3 
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The current screening threshold used in South Coast AQMD rulemakings is not a limit, as it only requires 

additional public processes if the estimated cost-effectiveness exceeds $50,000 per ton. Future 

rulemakings will continue to consider all socioeconomic impacts consistent with South Coast AQMD’s 

current practice. Cost-effectiveness analyses and incremental cost-effectiveness analyses will be 

conducted for all Best Available Retrofit Control Technology (BARCT) rules in addition to the legally 

required socioeconomic impact assessments. 

Response to Comment 3-3 

Staff acknowledges the significant costs and the associated potential job impacts resulting from the 

implementation of 2022 AQMP control measures. Meantime, significant health benefits would be also 

realized, which have their own job-creation impacts.  

The Small Business analysis in Chapter 2 of the Draft Final Socioeconomic Report provides information 

on the potential impacts on small businesses in each affected industry from implementation of the Draft 

Final 2022 AQMP. The scope of the analysis was limited due to data limitations. Staff is committed to 

performing additional refined small business impact analyses during the rulemaking process when more 

facility specific data will be available. In order to broaden the scope and to conduct a more in-depth 

analysis, staff would appreciate any assistance from stakeholders to obtain additional industry- and 

facility-specific data and information on the potentially affected small businesses. 

South Coast AQMD staff will continue to be sensitive to the financial and other constraints that are 

faced by small business owners and operators, and their affordability and competitiveness concerns will 

be carefully considered during rule and program development. The proposed health-based cost-

effectiveness screening threshold does not remove the obligation for staff to conduct socioeconomic 

impact assessments “[w]henever the south coast district intends to propose the adoption, amendment, 

or repeal of a rule or regulation that will significantly affect air quality or emissions limitations […]” 

(H&SC Section 40440.8).   

Response to Comment 3-4 

Regarding the challenges in systematically and comprehensively quantifying of the “soft costs” of zero 

emission infrastructure and the assertion that the Draft Socioeconomic Report is legally defective for not 

including “soft costs” in the cost estimates, please refer to Responses to Comments 2-1 and 3-1.  It is 

important to note that this transition to zero emissions technology is occurring regardless of whether it 

is included in the AQMP or not. State and federal policies and indeed many corporate sustainability 

goals focus on accelerating zero emissions controls broadly across all sectors.  Regardless, staff concurs 

that “soft costs” could be substantial and has the potential of adding billions of dollars of costs to 

implementing zero emissions controls, whether or not the costs are attributable to the AQMP.  Because 

of the importance of this issue, the 2022 AQMP includes a specific discussion of this issue in Chapter 2 of 

the Socioeconomic Report as well as a specific control measure (MOB-15) that lays out strategies that 

South Coast AQMD would take to assess zero emission infrastructure needs. 

With regards to the estimates put forward by the comment, staff agrees that there is potentially a wide 

range in “soft costs”. Just from the estimates in the comment letter, “soft costs” can range from about 

20% to 300% of other onsite costs. It is too speculative to rely on such a wide range of potential costs for 

an as yet largely undeveloped market, including the potentially wide range of applications of zero 
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emission infrastructure that go beyond the examples in the comment letter. Because of this uncertainty, 

staff will continue to engage in efforts to refine these costs estimates as more data becomes available, 

and pursue approaches and policies that can lower these costs when feasible. In particular, individual 

rulemakings will evaluate in greater detail the “soft costs” that may be expected for each particular 

regulated sector. 

Response to Comment 3-5 

Regarding the comment on L-CMB-07, please see the Responses to Comments 41-1 and 41-3 in the 

Draft Final 2022 AQMP Comments and Responses to Comments document. 

South Coast AQMD staff is committed to reanalyzing the costs associated FUG-01 and Rule 1178 in 

future rulemakings.  A complete cost-effectiveness analysis will be conducted during any future 

rulemakings that relies on the most current and relevant data on compliance costs available.  Staff 

agrees that is imperative that the Governing Board is presented with a complete and accurate cost 

information when considering the passage of any proposed rule. 
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Response to Comment 4-1 

The senior staff at IEc leading the health benefits and EJ analyses included in the Draft Socioeconomic 

Report hold advanced degrees from Harvard and Boston University Schools of Public Health, coursework 

for which includes epidemiological training. Collectively, they have over 30 years of experience 

reviewing, evaluating, and applying epidemiological studies used to estimate public health impacts of air 

pollution. Their recommendations are backed by other epidemiologists as well. For example, the studies 

that form the basis of the PM-related mortality estimates in the 2022 AQMP Socioeconomic Assessment 

are unchanged from those recommended by IEc in 2016, a recommendation reviewed and confirmed at 

the time by Dr. George Thurston of the New York University School of Medicine. Other 

recommendations of high quality studies for the 2022 AQMP analysis are similarly backed by 

epidemiologists working for U.S. EPA in their most recent Integrated Science Assessments for PM and 

ozone. Although the Health Effects Officer position at the South Coast AQMD has been vacant, staff 

works closely with Dr. Nichole Quick, M.D., who serves as Health Effects Consultant in the interim and 

has extensive experience in public health matters. Dr. Quick has also been involved in staff’s discussion 

with the commenter.  

The questions raised by this commenter are focused on the fundamental relationships of whether air 

pollution causes a particular health effect. This line of inquiry is more appropriately directed to U.S. EPA 

as they conduct and compile the basic research that reflects the broad consensus of the scientific 

community about the impact of air pollution on public health. South Coast AQMD relies on U.S. EPA’s 

findings, and applies them to our specific region, and does not have the expertise or mandate to 

conduct the epidemiological and toxicological studies questioned by the commenter. More detailed 

response to a similar comment raised by this comment on the 2016 AQMP Socioeconomic Report can be 

found in Response to Comment 12-1, as included in the 2016 AQMP Socioeconomic Report: Comments 

and Responses to Comments document (https://www.aqmd.gov/docs/default-source/clean-air-

plans/socioeconomic-analysis/final/rtcfinal_02212017.pdf, pp. 73-75). In general, the concerns raised by 

this comment are contrary to the broad consensus of the scientific community.  Appendix I to the AQMP 

provides a detailed summary of the latest scientific consensus on the effect of air pollution on public 

health, including EPA’s and CARB’s summaries and conclusions.  In addition, in November 2022 CARB 

recently updated and reaffirmed its conclusions on the linkage between air pollution and public health, 

including the link between particulate matter exposure and premature death and other health 

endpoints (https://ww2.arb.ca.gov/sites/default/files/2022-

11/California%20Air%20Resources%20Board%20Updated%20Health%20Endpoints%20Bulletin%20-

%20Edited%20Nov%202022_0.pdf).  

The Socioeconomic Report provides an analysis of the socioeconomic impacts of the Draft Final 2022 

AQMP in order to further inform public discussions and the decision-making process associated with the 

adoption of the 2022 AQMP. The public health benefits analysis relied on the most recent relevant 

literature, included best available data and information, and used a widely adopted and appropriate 

method, including the use of U.S. EPA’s BenMAP-CE Tool. The analysis has also been reviewed through a 

rigorous public process, including discussion at multiple Scientific, Technical and Modeling Peer Review 

Advisory Group meetings and the 2022 AQMP Regional Workshops and Hearings. Similar comments 

Responses to Comment Letter #4 

https://www.aqmd.gov/docs/default-source/clean-air-plans/socioeconomic-analysis/final/rtcfinal_02212017.pdf
https://www.aqmd.gov/docs/default-source/clean-air-plans/socioeconomic-analysis/final/rtcfinal_02212017.pdf
https://ww2.arb.ca.gov/sites/default/files/2022-11/California%20Air%20Resources%20Board%20Updated%20Health%20Endpoints%20Bulletin%20-%20Edited%20Nov%202022_0.pdf
https://ww2.arb.ca.gov/sites/default/files/2022-11/California%20Air%20Resources%20Board%20Updated%20Health%20Endpoints%20Bulletin%20-%20Edited%20Nov%202022_0.pdf
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from the Commenter were previously submitted to U.S. EPA and CARB regarding their public documents 

that contain health effects discussion and/or analysis. Both agencies have provided published responses 

and stated their disagreements with the claims made in those comments. As cited in the 2016 AQMP 

Socioeconomic Report: Comments and Responses to Comments document, specifically in its Response 

to Comment 12-1, the U.S. EPA described in its Response to Comments on the 2012 PM Rule how the 

scientific literature across disciplines supported its causal determination:  

[…] in the broader evaluation of the evidence from many epidemiological studies, and 

subsequently during the process of forming causality determinations, the EPA has emphasized 

the pattern of results across epidemiological studies for drawing conclusions on the relationship 

between PM2.5 and health outcomes, and whether the effects observed are coherent across the 

scientific disciplines. Thus, in making causality determinations, the EPA did not limit its focus or 

consideration to just studies that reported positive associations or where the results were 

statistically significant. 

CARB, during its 2010 rulemaking process, also explained how the bulk of the scientific literature 

supports the finding of a causal relationship between PM and mortality and notes the strength of the 

Krewski et al. (2009) study, which was also used in the Draft Final Socioeconomic Report for the 2022 

AQMP: 

We have carefully reviewed all studies that have been performed in the United States on the relationship 

between long-term PM2.5 exposure and mortality, as has the U.S. EPA in its recent review of the NAAQS 

for particulate matter. There are a few studies that do not find a relationship between long-term PM2.5 

exposure and all-cause mortality, but the majority of studies do report a statistically significant 

relationship. In addition, U.S. EPA and we have also critically evaluated the methods used in each study 

so that we can place the most weight on the studies that have used the strongest methodologies. The 

effect estimate we have used from Krewski et al. (2009) comes from the largest and most rigorously and 

publicly evaluated study in existence. The effect estimate for the relationship between long-term PM2.5 

exposure and mortality from this study is being used by multiple agencies worldwide. The Krewski et al. 

(2009) estimate, though not the lowest in the literature, is toward the lower end of the range of results 

from American studies.  

Response to Comment 4-2 

Please refer to Response to Comment 4-1. 

Response to Comment 4-3 

Please refer to Response to Comment 4-1. 

Response to Comment 4-4 

The epidemiological studies measuring the health effects of air pollution exposure and included in the 

Draft Socioeconomic Report’s analysis generally examines the relationship between ambient 

concentrations of air pollution and population-wide health risk, consistent with standard practice across 

the nation.  

As discussed in Appendix 3-B of the Report, “[a]nnual health impacts for all endpoints are estimated 

with no threshold effects for all types of pollutant exposure” based on IEc recommendation that there 
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lacks sufficient evidence suggesting that the causal relationship of air pollution and health risk would 

cease to exist below the National Ambient Air Quality Standards (NAAQS). Moreover, “[t]his practice is 

[…] based on the latest scientific evidence, including those summarized in the Integrated Science 

Assessments (U.S. EPA 2019; U.S. EPA 2020).” (p. 3-B-8) 

Response to Comment 4-5 

Please refer to Response to Comment 4-1. It is worth noting that the federal NAAQS are set to be health 

protective for all U.S. residents, regardless of their residence location, race/ethnicity, or other 

demographic characteristics.  

Response to Comment 4-6 

South Coast AQMD complies with its obligations under California Health & Safety Code section 40471(b) 

by preparing Appendix 1 – Health Effects. That document has been prepared in conjunction with a 

public health organization (the California Office of Environmental Health Hazard Assessment) and it has 

been peer reviewed through the South Coast AQMD Advisory Council. The South Coast AQMD complies 

with its obligation to hold a public hearing when the Governing Board holds a public hearing to discuss 

and decide upon the AQMP, as well as by holding regional hearings conducted by staff. 

Response to Comment 4-7 

Staff disagrees with the assertion that South Coast AQMD’s Notice of Intent to Sue submitted to U.S. 

EPA in April 2022 provides evidence that the 2022 AQMP is insufficient to attain the 2015 NAAQS 

standard. South Coast AQMD staff recognizes the crucial role that emissions reductions from local, state, 

and federally regulated sources to reach attainment of the NAAQS standards, and that reductions from 

sources subject to federal regulatory authority are essential to be able to meet the standard.  The 2022 

AQMP does rely on significant emission reductions from sources regulated by the state and federal 

government, including both stationary and mobile sources.    

Response to Comment 4-8 

Thank you for the comment.  The 2022 AQMP, if adopted by both South Coast AQMD Governing Board 

and CARB, will be eventually submitted to the U.S. EPA in accordance with the federal Clean Air Act 

requirements.   

Response to Comment 4-9 

See Response to Comment 4-1 and Response to Comment 104-1 in the 2022 Draft Final AQMP 

Comments and Responses to Comments document.  
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From: Stan Young <genetree@bellsouth.net> 

Sent on: Wednesday, May 18, 2022 8:00:45 PM 

To: bbenoit@cityofwildomar.org 

CC: Elaine Shen <eshen@aqmd.gov> 

Subject: Representative: Southern California Air Quality Management District 

Attachments: Young Short Bio 2022.pdf (107.25 KB) 

    

 

Dear Honorable Ben J. Benoit: 

 

I am an applied statistician. See attached short bio. I was on the EPA SAB until recently. I have 

studied air quality and health effects in general and in California in particular. 

 

I am looking at the 367 page 2022 Draft Air Quality Management Plan. There is literature that they 
appear not to be taking into account. Given that the report has a large number of authors, contributors, 
and political overseers, it is not clear to me where I should direct my comments, both non-technical and 
technical. 

 
As the issues are political as well as technical, I would like to keep you in the loop. 

 
Stan Young 

5-1 

Comment Letter #5 
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From: Stan Young <genetree@bellsouth.net> 

Sent on: Thursday, May 19, 2022 8:24:31 PM 

To: bbenoit@cityofwildomar.org 

CC: Elaine Shen <eshen@aqmd.gov> 

Subject: Re: Representative: Southern California Air Quality Management District 

Attachments: Young 2021 Shifting_Sands NAS.pdf (7.6 MB) 

    

 

 

 

Dear Honorable Ben J. Benoit: 

I attach a technical report that should be of interest to you and others responsible for oversight of 

air quality and health effects. The report is written to be accessible to non-technical people. 

There are appendices that expand on aspects of the problem. I am happy to answer any questions 

you may have. 

Stan Young 

 

[Full report included in the attachment can be accessed at: https://www.nas.org/reports/shifting-

sands-report-i/full-report] 
 

From: Stan Young <genetree@bellsouth.net> 

Sent on: Tuesday, May 31, 2022 12:24:14 PM 

To: Elaine Shen <eshen@aqmd.gov> 

Subject: [EXTERNAL]South Coast air quality meeting 

Attachments: 05 31 2022 SCAQMD.pdf (72.75 KB) 

    

 

Dear Dr. Elaine Shen: 

 

I plan to attend the 05 31 2022 South Coast meeting via zoom and comment on item 4. 

 

Please place into the record the attached item. 

 

Thank you, 

 

Stan Young 

5-1 

Cont. 

5-1 

Cont. 

https://www.nas.org/reports/shifting-sands-report-i/full-report
https://www.nas.org/reports/shifting-sands-report-i/full-report
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From: 

 

 

 

Stan Young <genetree@bellsouth.net> 

Sent on: Tuesday, May 31, 2022 5:21:13 PM 

To: Elaine Shen <eshen@aqmd.gov> 

CC: "James E. Enstrom" <jenstrom@ucla.edu> 

Subject: Re: [EXTERNAL]South Coast air quality meeting 

Attachments: South coast words.docx (13.3 KB) 

    

 

Dear Dr. Shen:  

I am located in remote Virginia and the internet is in and out. I attach my verbal comments on 

Item 4. Please let Dr. James Enstrom read my comments if I do not link in. 

Stan 

 

South coast words 

Words: 306 

My name is Stan Young. Years ago, I got a PhD in Statistics and Genetics. I am a Fellow of the 

American Statistical Association and triple A S. I worked for over 25 years in pharmaceutical 

companies where my job included oversight on research projects. I helped ensure that 

researchers designed and ran sound experiments. That they did not fool themselves or the 

company. The company wanted sound science. I have published on statistical methods, and I 

have published on environmental epidemiology. 

I am now retired from corporate science. I continue to look at environmental epidemiology and 

follow research in that area. Some of my work is funded, currently by the National Association 

of Scholars, but most is pro bono. 

Ozone is the topic today. I have submitted Specific ozone references to the South Coast AMQD. 

It is worth a read. Anyone can examine the seven references.  

In short, ozone is not causing heart attacks and not killing anyone. There are many fewer deaths 

in the summertime when ozone is at it highest. Slight changes in how analysis is done can 

profoundly change the analysis results. 

The WHO contracted an air quality and health effects “Systematic Review and Meta-analysis” 

that was published in 2020. A risk ratio of 1.000 is no risk. Orellano et al. estimated the risk ratio 

for ozone all-cause deaths at 1.0043, essentially no risk.  

I am considered an expert, but you do not have to trust me as an authority. You can read a non-

technical book by Steve Malloy, Scare Pollution. You can read a NAS research report, Shifting 

Sands, which was written for any intelligent reader. Having done your homework you should 

demand that the data set used in a research paper relied upon by the EPA or CARB be publicly 

available or in the hands of a trusted 3rd party. 

 

 

 

 

 

5-1 

Cont. 
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From: Stan Young <genetree@bellsouth.net> 

Sent on: Wednesday, June 1, 2022 7:02:02 PM 

To: har@indecon.com; wraich@indecon.com 

CC: Elaine Shen <eshen@aqmd.gov>; Ian MacMillan <imacmillan@aqmd.gov> 

Subject: Additional environmental epidemiology information 

Attachments: Young 2017 CA data RTP.pdf (2.95 MB), Young 2021 Shifting_Sands NAS.pdf 

(7.6 MB) 

   

Dear Henry Roman and William Raich: 

I attach a report on PM2.5 that includes some information on ozone. I also include a paper that 

uses California data. I had access to 2M e death certificates and used 1M that included the most 

populated air basins. In Young 2017 we found no effect of PM2.5 or ozone on all-cause, 

cardiovascular or respiratory deaths. We made our data set public in 2015 and so far no one has 

disputed our results. 

I am happy to answer any questions you might have. 

Stan 

 

[Report provided in attachment 1 can be accessed at: 

http://www.scientificintegrityinstitute.org/RTPPM25TSYoung072517.pdf] 

 

[Report provided in attachment 2 is the same report provided in comment letter 5-2, and can be 

accessed at: https://www.nas.org/reports/shifting-sands-report-i/full-report] 

 

 

 

 

 

 
South Coast AQMD staff appreciate the commenter’s input and participation in the development of the 

Draft Socioeconomic Report for the 2022 AQMP. Staff has received and reviewed the submitted 

technical documents and references. Please refer to Response to Comment 4-1 and Response to 

Comment 104-1 in the 2022 Draft Final AQMP Comments and Responses to Comments document. 

  

5-1 

Cont. 

Responses to Comment Letter #5 
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From: JAMES ENSTROM <jenstrom@ucla.edu> 

Sent on: Tuesday, May 31, 2022 3:20:24 PM 

To: Elaine Shen <eshen@aqmd.gov> 

CC: Henry Roman <HRoman@indecon.com>; Will Raich <WRaich@indecon.com> 

Subject: Re: *Agenda, Presentation and Minutes Available* Socioeconomic STMPR Advisory 

Group Meeting 

    

 

Dear Elaine, 

 

I appreciate your quick response.  I will be commenting on the SERIOUS FLAWS in 

the Agenda Item 4 Presentation by Henry Roman of IEc, who made a similar 

December 10, 2015 presentation regarding the 2016 AQMP.  These FLAWS are 

explained in my January 11, 2016 Enstrom Email to IEc President Schwarz regarding the 2016 
SCAQMD AQMP 
(http://www.scientificintegrityinstitute.org/Schwarz011116.pdf).  I have VERY STRONG evidence that 
there are NO deaths due to PM2.5 and Ozone in the SCAB and that the actual human exposure to PM2.5 
and ozone in the SCAB is VERY LOW.  Thus, I am contesting the alleged Public Health Benefits of the 
2022 AQMP that will be presented today. 
 
 
 
Thank you for your consideration. 
 
 
James Enstrom 
 
 

cc: 

Henry Roman <HRoman@indecon.com> 

Will Raich <WRaich@indecon.com> 

617-354-0074 
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Comment Letter #6 
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From: 

 

 

JAMES ENSTROM <jenstrom@ucla.edu> 

Sent on: Tuesday, June 7, 2022 10:15:38 PM 

To: Ian MacMillan <imacmillan@aqmd.gov> 

CC: Nichole Quick <nquick@aqmd.gov>; Elaine Shen <eshen@aqmd.gov> 

Subject: June 8 at 8 AM Public Meeting of EPA CASAC Ozone Panel 

Attachments: EPA CASAC 2022 Ozone PA Recon List of Public Speakers 060822.pdf 

(101.74 KB) 

    

 

June 7, 2022 

 

Dear Ian, 

 

Thank you very much for arranging the STMPR Zoom today.  I look forward to 

working with you, Dr. Quick, and Elaine Shen on the 2022 AQMP Health Effects.  In 

a separate email I will send you my assessment of the health effects of air pollution as 

previously submitted to SCAQMD and US EPA.  This is the link to the June 8 at 8 AM PT 

Public Meeting of the EPA Clean Air Scientific Advisory Committee Ozone 

Panel: https://casac.epa.gov/ords/sab/f?p=113:19:7128367149623:::RP,19:P19_ID:972 .

  Attached is a list of Public Speakers, which includes Bill LaMarr and me. 

 

Best regards, 

 

Jim 

James E. Enstrom, PhD, MPH, FACE 

Retired UCLA Research Professor (Epidemiology) 

President, Scientific Integrity Institute 

http://scientificintegrityinstitute.org/ 

jenstrom@ucla.edu 

(310) 472-4274 
 

 

6-2 

https://casac.epa.gov/ords/sab/f?p=113:19:7128367149623:::RP,19:P19_ID:972
http://scientificintegrityinstitute.org/
mailto:jenstrom@ucla.edu
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From: JAMES ENSTROM <jenstrom@ucla.edu> 
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Sent on: Monday, June 13, 2022 5:00:19 PM 

To: Ian MacMillan <imacmillan@aqmd.gov> 

CC: Nichole Quick <nquick@aqmd.gov>; Elaine Shen <eshen@aqmd.gov> 

Subject: June 7 STMPR Zoom & June 8 EPA CASAC Ozone Comment 

Attachments: Enstrom Comment to EPA CASAC Ozone Panel HR 060822.pdf (231 KB), CA 

Open Letter to CARB on Climate Policy Impacts 060822.pdf (817.04 KB), CA 

Auditor Report 2020-114 on CARB & Climate Goals 022321.pdf (1.64 MB) 

    

 

June 13, 2022 

 

Dear Ian, 

 

As a follow-up to our June 7 STMPR Zoom Meeting, I request that you read my 

attached June 8 Comment to the EPA CASAC Ozone Review Panel and the twelve 

weblinks that it contains.  The six major points in my comment are highly relevant to 

the 2022 AQMP.  I have substantial evidence that personal exposure to ozone and 

PM2.5 for most people in the SCAB is well below the NAAQS for ozone (70 ppb) 

and PM2.5 (12 ug/m3).  If instance, at my home near UCLA my ozone meter 

consistantly shows an indoor level of about 10 ppb and a maximum outdoor level of 

30 ppb.  You must measure ozone and PM2.5 levels in your AQMD offices for 

comparison with my levels and the levels stated in the AQMP. 

 

In addition, I have attached the June 8 CA Open Letter to CARB opposing the 

proposed CARB Climate Change Scoping Plan.  I have substantial evidence that this 

Scoping Plan is scientifically unjustified, economically devastating, and in many ways 

illegal.  Finally, I have attached the February 2021 CA Auditor Report on CARB, 

which documents that CARB has not demonstrated the effectiveness of its programs 

in reducing GHG emissions and providing Socioeconomic Benefits to Californians. 

 

I look forward to working with you and using my epidemiologic expertise to improve 

the 2022 AQMP. 

 

Thank you very much for your interest and consideration. 

 

Best regards, 

 

Jim 

James E. Enstrom, PhD, MPH, FFACE 

Retired UCLA Research Professor (Epidemiology) 

http://scientificintegrityinstitute.org/ 

6-3 

6-4 
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[Full report accessible at: http://auditor.ca.gov/pdfs/reports/2020-114.pdf] 

http://auditor.ca.gov/pdfs/reports/2020-114.pdf
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Response to Comment 6-1 

South Coast AQMD staff appreciates the commenter’s input and participation in the development of the 

Draft Socioeconomic Report for the 2022 AQMP. Staff has received and reviewed the submitted 

technical documents and references. Please refer to Response to Comment 4-1 and Response to 

Comment 104-1 in the 2022 Draft Final AQMP Comments and Responses to Comments document. 

Response to Comment 6-2 

Please refer to Response to Comment Letter #81—which is the same as Comment 6-2—in the 

Comments and Responses to Comments on the Appendix I of Draft 2022 AQMP document. 

Response to Comment 6-3 

Please refer to Responses to Comments 4-1 and 4-4. 

Response to Comment 6-4 

South Coast AQMD staff encourages the commenter to discuss his comments directly with CARB. The 

2022 AQMP is a blueprint for the South Coast Air Basin and the Coachella Valley to attain the 2015 8-

hour ozone standard. While the proposed control measures may generate co-benefits of greenhouse 

gas emission reductions, the primary strategy is to significantly reduce NOx emissions, with strategic 

VOC reductions.   

 

 

 

 

 

 

 

 

 

 

 

 

 

Responses to Comment Letter #6 



 

 
 

 

 

 

 

 

SECTION 3: 

COMMENTS AND RESPONSES TO COMMENTS 

RECEIVED ON REVISED DRAFT 2022 AQMP 

RELATED TO DRAFT SOCIOECONOMIC REPORT

 

 

 

 

 

 

 

  



Comments and Responses to Comments on 2022 Draft AQMP Socioeconomic Report 
 

76 
 

Preface 

This section includes two comment letters (and selected responses) submitted to the Revised Draft 2022 

AQMP.  Both of these comment letters included two comments that were directly related to the Draft 

Socioeconomic Report.  Responses to the comments on the Draft Socioeconomic Report (94-4, 94-5, 

101-4, and 101-5) are included here.  Responses to the remaining comments in these two letters can be 

found in the Draft Final 2022 AQMP Comments and Responses to Comments document. 
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Comment Letter #94

 

Comment 

94-1 

Comment 

94-2 
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Comment 

94-3 Con’t 
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Comment 

94-3 Con’t 

Comment 

94-4 
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Comment 

94-4 Con’t 
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Comment 

94-5 Con’t 

Comment 

94-6 

Comment 
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Responses to Comments 94-4 and 94-5 

Response to Comment 94-4 

Please refer to relevant portions in Responses to Comments 1-6, 2-1, and 3-1. Moreover, staff disagrees 

with the assertion that the Draft Socioeconomic Report completely omits electrical infrastructure costs. 

To the extent data are available, staff includes costs related to zero emission equipment as well as other 

“behind-the-meter” costs such as residential panel upgrades. However, full cost estimates are not possible 

given the current state of knowledge about how zero emissions infrastructure will be built out. For 

example, the Public Utilities Commission only recently set significant new policy direction on 

Transportation Electrification from November 17, 2022 (Decision on Transportation Electrification Policy 

and Investment, https://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M499/K005/499005805.PDF), 

sets significant new policy direction and describes several factors that are still unresolved that are crucial 

to determine total costs. These includes not having “sufficient detail on where [Transportation 

Electrification] infrastructure is most needed and what role the [Investor-Owned Utilities] should take”, 

not knowing what the electrical rates will be beyond 2025 as PUC only just determined to re-evaluate 

them on a five-year cycle, how electrical rates may vary depending how vehicle-grid integration occurs 

(e.g., at what level will vehicle batteries power the grid), etc. While PUC is taking a leading role with 

transportation electrification policymaking for Investor-Owned Utilities, these policies do not apply to 

publicly-owned utilities who set their own policies that may result in different costs. Examples include the 

pace of buildout, whether electrification programs can be securitized, age of each utility’s existing 

infrastructure, etc.  

 

Staff is committed to continuing to keep abreast of state-level and other assessments of energy system 

costs and provide necessary input in developing those assessments. In future rulemakings, staff will also 

make best efforts in evaluating site- and project-specific “soft costs” related to zero emission 

infrastructure installation. 

  

The analysis cited in the comment that estimates total costs of $2.1 to $3.3 trillion through 2050 is not 

appropriate for use in the 2022 AQMP Socioeconomic Report for several reasons. For example, it includes 

full statewide costs (not just South Coast AQMD), most of the costs in that analysis occur due to changes 

after the 2037 attainment year, and it includes total costs rather than net costs (e.g., in the underlying 

analysis, the difference between a high electrification scenario and base case scenario in 2035 is $70 

billion, but total cost is $770 billion). The underlying analysis the commenter cites also shows a 

considerable range in estimates of incremental costs, including scenarios with net savings of $2 

billion/year to costs of $17 billion/year in 2030 (with a base case of $9 billion/year). Regardless, the cost 

to transition to zero emission will be expensive, and additional research is needed by many agencies and 

stakeholders to estimate what the final costs will be, and how to minimize those costs.  

 

Response to Comment 94-5 

Staff acknowledges the considerable increase in costs of implementing the 2022 AQMP as compared to 

the 2016 AQMP. Please refer to Response to Comment 3-1 related to the key factors driving the increase,  

as well as the report’s conservative assumptions related to future zero emission technology costs and the 

amount of incentives considered for the analysis. As noted in both the 2016 and 2022 Socioeconomic 

Report, the projected job impacts include both loss of existing jobs and forecast jobs not created; overall, 

https://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M499/K005/499005805.PDF


Comments and Responses to Comments on 2022 Draft AQMP Socioeconomic Report 
 

87 
 

however, the projected job impacts in the range of ± 29,000 jobs would not alter the region’s positive job 

growth trajectory in a regional economy with more than 10 million jobs.   
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Response to Comments 101-4, 101-5, and 101-6 
 

Response to Comment 101-4 

Please refer to relevant portions in Responses to Comments 1-6, 2-1, 3-1, and 94-4.  

 

Response to Comment 101-5 

Please refer to Response to Comment 94-5. 

 

Response to Comment 101-6 

Please refer to Response to Comment 101-6 in the Draft Final 2022 AQMP Comments and Responses to 

Comments document.   

 

Regarding the methodologies used in the public health benefits valuation, willingness-to-pay (WTP) is a 

preferred valuation measure over cost-of-illness (COI), given that WTP is meant to be inclusive of all direct, 

indirect, and any additional non-market impacts.2 The use of COI measures includes only direct cost 

impacts and is therefore considered to be an underestimate of the true benefits associated with a 

reduction in incidence for any health endpoint. For more information on the use of the WTP and COI 

methodologies, please refer to the U.S. EPA’s Estimating the Benefit per Ton of Reducing Directly-Emitted 

PM2.5, PM2.5 Precursors and Ozone Precursors from 21 Sectors technical document.3 More details 

regarding the use of these methodologies in the socioeconomic analysis for the 2022 AQMP can be found 

in Chapter 3, Appendix 3-B, and Appendix 3-C of the Draft Final 2022 Socioeconomic Report. 

 

South Coast AQMD staff is committed to providing a detailed and accurate representation of all costs 

associated with all future rulemakings. Staff will account for all cost impacts resulting from equipment 

retrofit or replacement, including any potential stranded assets as appropriate for each rulemaking. 

Potential job impacts resulting from incremental costs will be explicitly accounted for in each rulemaking’s 

associated Socioeconomic Impact Assessment.  Job impacts are already included in the socioeconomic 

analysis of both the 2022 AQMP as well as individual rulemakings. The loss or gain of jobs is modeled as a 

result of the cost of air pollution control and are not given separate value. In addition, the regional 

macroeconomic modelling conducted for rulemakings does account for other macroeconomic impacts, 

including any potential impacts on consumer prices. Staff contends that these impacts are oftentimes a 

redistribution of incremental costs, such as via cost pass-through to consumers, and accounting for them 

in the total costs of the rule would result in an overestimate (double-counting) of costs. 

 

 

 
2 Non-market impacts refer to adverse health-related impacts experienced by individuals for which there is not a 
price that can be directly inferred from market exchanges.   
3 https://www.epa.gov/system/files/documents/2021-10/source-apportionment-tsd-oct-2021_0.pdf  

https://www.epa.gov/system/files/documents/2021-10/source-apportionment-tsd-oct-2021_0.pdf
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·1· · · · · · · · · · · · · · ·* * *

·2· · · · · · · · · · · · Start of Audio

·3· · · · · · · · · · · · · · ·* * *

·4· · · · · ·MS. REESE:· Okay, folks.· Good afternoon.· We're

·5· ·just after 2:00 o'clock, so I'm going to read a

·6· ·housekeeping remarks, and then we will get started with

·7· ·the meeting.

·8· · · · · ·Good afternoon and thank you for participating

·9· ·in our remote meeting for the regional public hearing

10· ·for the 2022 air quality management plan.· We will do

11· ·our best to facilitate a smooth meeting with public

12· ·participation.· We have two formats for participation,

13· ·the Zoom web application as well as teleconference.

14· ·Before we begin, I want to review some guidelines and

15· ·general instructions for the meeting.

16· · · · · ·Please silence your other communication devices,

17· ·such as your cell or desk phone.· This will ensure that

18· ·we are not hearing any feedback or causing interruption

19· ·during the meeting.· All participants on Zoom, except

20· ·for South Coast AQMD staff will be placed on mute by the

21· ·host.· You will not be able to mute or unmute your lines

22· ·manually.· After we've had all of our presentations,

23· ·there will be an opportunity for public comments.

24· ·Speakers may be limited to a total of three minutes or

25· ·less for public comments.· We may provide a shorter



·1· ·length of time, depending on the number of requests to

·2· ·speak received to allow everybody to have the

·3· ·opportunity to be heard.· A countdown timer will be

·4· ·displayed on the screen for each public comment.· If

·5· ·interpretation is needed, more time will be allotted.

·6· ·For questions or issues related to public comment,

·7· ·Please e-mail public advisor at AQMD.gov Or call (909)

·8· ·396-2377.

·9· · · · · ·For those on Zoom, If you would like to make a

10· ·public comment on the Zoom screen, Please click on the

11· ·raise hand button.· For those calling in by phone, you

12· ·can dial Star 9 to signal you would like to comment.

13· ·Your name or part of your phone number will be called

14· ·when it is your time to comment, and we will unmute your

15· ·line automatically.· Please note you can hang up and/or

16· ·leave the Zoom meeting at any time.· Please adhere to

17· ·the speaker time limit and treat others with courtesy,

18· ·civility and respect.· Failure to do so can result in

19· ·your mic being muted or you being dropped from the

20· ·meeting.

21· · · · · ·Lastly, please be aware that this meeting is

22· ·being recorded.· By participating in this meeting hosted

23· ·by South Coast AQMD, you agree to authorize recording of

24· ·audio and visual content presented during the live event

25· ·and consent the subsequent use of the recording in the



·1· ·public domain by South Coast AQMP.

·2· · · · · ·Okay.· With that, I'm just going to see where we

·3· ·are in terms of our participants.· So welcome and good

·4· ·afternoon, everybody, and thank you for participating in

·5· ·our meeting today.· My name is Sarah Reese.· I'm the

·6· ·deputy executive officer for planning at South Coast

·7· ·AQMP.· Big part of my role is working with folks to lead

·8· ·the development of air quality management plans,

·9· ·including this air quality management plan for the 2015

10· ·ozone standard.

11· · · · · ·I'm going to do some introductions really quick,

12· ·and I'll turn it over to my staff to introduce

13· ·themselves, and then we can get underway.· We have a

14· ·packed schedule of some really good contents today

15· ·speaking about the development of our draft 2022 AQMD,

16· ·looking also at the piece that California Air Resources

17· ·Board has in terms of their -- their share of the state

18· ·strategy.· We'll also give an overview of our CEQA

19· ·documents as well as our socioeconomic analysis.· And

20· ·then at the end again, we'll have opportunity for folks

21· ·to provide comments to us.· So I'm going to start the

22· ·pointing to folks in our staff to introduce themselves.

23· ·And I'll start with Ian MacMillian.

24· · · · · ·MR. MacMillian:· Thanks, Sarah.· Good afternoon,

25· ·everybody.· My name is Ian MacMillian.· I'm an assistant



·1· ·deputy executive officer under Sarah.· Thanks.

·2· · · · · ·MS. REESE:· Barbara.

·3· · · · · ·MS. BAIRD:· Hello, everyone.· My name is Barbara

·4· ·Baird.· I'm chief deputy counsel in the legal division

·5· ·at South Coast AQMD.

·6· · · · · ·MS. REESE:· Sang-Mi?

·7· · · · · ·MS. LEE:· Good afternoon.· I'm Sang-Mi Lee

·8· ·planning and rules manager working on a AQMD.· Thank

·9· ·you.

10· · · · · ·MS. REESE:· Elaine?

11· · · · · ·MS. SHEN:· Hello.· Good afternoon.· My name is

12· ·Elaine Shen.· I'm planning and rules manager overseeing

13· ·the preparation of the draft socioeconomic report for a

14· ·revised draft 2022 AQMD.

15· · · · · ·MS. REESE:· Kevin?

16· · · · · ·MR. NI:· Good afternoon.· My name is Kevin.· I'm

17· ·the CEQA air quality specialist.

18· · · · · ·MS. REESE:· And I'll turn over to my colleague,

19· ·in CARB Sylvia.

20· · · · · ·MS. VANDERSPEK:· Hi.· My name is Sylvia

21· ·Vanderspek, and I'm chief of the air quality planning

22· ·branch and my group oversees the 2022 states sub

23· ·strategy and sit planning.

24· · · · · ·MS. REESE:· Great.· Excellent.· So with that,

25· ·knowing that we have a lot of content that we're going



·1· ·to get through, I think we're going to get underway and

·2· ·I'll turn it over to Dr. Lee, who will give us an

·3· ·overview of the revised draft 2022 air quality

·4· ·management plan.

·5· · · · · ·MS. LEE:· Thank you, Sarah.

·6· · · · · ·Good afternoon, everybody, and thanks for

·7· ·participating our regional public hearing.· This is the

·8· ·first item, the overview of the 2022 air quality

·9· ·management plan.

10· · · · · ·Next slide.

11· · · · · ·So this is a regional public hearing, and then

12· ·in this slide list all five regional hearings we are

13· ·going to conduct starting from today.· And the last one

14· ·is next to Thursday, October 20th.

15· · · · · ·Next slide.

16· · · · · ·So this first presentation I have six different

17· ·the categories to cover.· So starting with the

18· ·background of ozone air quality and a little bit of

19· ·emissions inventory and the significance of NOx

20· ·emissions and control strategy.· We are proposing CARB

21· ·control strategy.· It will be a separate presentation by

22· ·CARB, Sylvia and brief introduction -- a brief story

23· ·about the public process and key comments.· And next

24· ·step is the last item.

25· · · · · ·Next slide.



·1· · · · · ·So we'd like to start to who we are.· So South

·2· ·Coast Air Quality Management District is the largest air

·3· ·quality control district in the United States.· We

·4· ·oversee the South Coast Air Basin in Coachella Valley,

·5· ·and we have over 17 million residents within our

·6· ·jurisdiction.· Our primary responsibility is reducing

·7· ·emissions and improving air quality primarily from the

·8· ·stationary resources, and then we also develop a plans,

·9· ·cleaning plans, such as our quality management plan

10· ·which we are going to discuss today.

11· · · · · ·Next slide.

12· · · · · ·So the current topic is 2022 AQMP.· It's a

13· ·blueprint to improve air quality and achieve federal air

14· ·quality standard in the South Coast Air Basin in the

15· ·Coachella -- Coachella Valley.· We have a series of

16· ·AQMPs and this is the latest of the series.· So our

17· ·USEPA -- USEPA established ambient air quality standard,

18· ·and they periodically review it.· The latest one was

19· ·2015 when they tightened ozone air quality standard to

20· ·70 ppb and that triggered the need to develop the AQMP.

21· ·So this 2022 AQMP we address to control strategy to meet

22· ·the 2015 ozone standard by 2037 and all the supporting

23· ·documents are available online for public review and

24· ·comments.

25· · · · · ·Next slide.



·1· · · · · ·These two pictures to demonstrate our challenges

·2· ·we're facing in the South Coast Air Basin.· There is a

·3· ·no question that there has been tremendous improvement

·4· ·in air quality compared to half of a century ago, but

·5· ·still we are still facing tremendous challenges still.

·6· ·We have the worst ozone quality in the nation, and then

·7· ·we are the among the worst in fine particulate a matter

·8· ·pollution.

·9· · · · · ·Next slide.

10· · · · · ·So this graph, to quantitatively illustrates how

11· ·much progress we have made in both the South Coast Air

12· ·Basin in blue line and Coachella Valley in red line.

13· ·These are eight hour ozone values over the last three

14· ·decades.· And why this progress has been so evident

15· ·still we are well over the federal air quality Standard.

16· ·Federal air quality standards are depicted in the black

17· ·broken line in this graph, the horizontal lines.· And

18· ·the lowest one mark, this 2015 is the latest standard,

19· ·and that is the standard that is being addressed in the

20· ·2022 AQMP.

21· · · · · ·Next slide.

22· · · · · ·So we're working on ozone air quality because --

23· ·partly because there is a serious adverse health effects

24· ·associated with it.· Primarily ozone is known to

25· ·irritate respiratory tracks that includes increased the



·1· ·coughing and then irrigating, sore throat and

·2· ·aggravation of emphysema, bronchitis and also increase

·3· ·the frequency of asthma attacks.· And also some of the

·4· ·pollutants that form in the atmosphere are concurrent to

·5· ·form PM2.5 and PM2.5 is known to be known to cause

·6· ·premature death.

·7· · · · · ·Next slide.

·8· · · · · ·Then the question is how do we improve ozone air

·9· ·quality?· So we established ozone is -- the South Coast

10· ·Air Basin has the worst air pollution in the entire

11· ·nation and then we are still well exceeding federally

12· ·quality standard.· But then how to improve it?· The key

13· ·pollutant is NOx, nitrogen oxide.· So reducing emissions

14· ·of nitrogen oxide turns out to be key -- key elements to

15· ·improve ozone air quality in the South Coast Air Basin.

16· ·NOx is form the during combustion process, so fossil

17· ·fuels.· But then how much NOx emission needs to be

18· ·reduced to to meet federal air quality standard.· The

19· ·bar graph on the right illustrates the amount of NOx

20· ·reduction needed to meet the federal standard.· Starting

21· ·from the first bar, that's a 2018 bar.· That is more or

22· ·less the current day's condition.· But then when it

23· ·comes to 2037 that is (inaudible) and then second bar is

24· ·illustrating business-as-usual condition.· And as you

25· ·can see here, even on the business-as-usual condition,



·1· ·the future NOx emission is expected to be about half of

·2· ·current day's level.

·3· · · · · ·However, still this business-as-usual condition

·4· ·is not sufficient to meet the 70 ppb.· This is 2022 AQMP

·5· ·illustrates that 60 tons per day of NOx emission is the

·6· ·most we can accommodate while still meeting the federal

·7· ·air quality standard.· That is equivalent to 83 percent

·8· ·reduction from current day and 67 percent reduction from

·9· ·the future business-as-usual situation.

10· · · · · ·Next slide.

11· · · · · ·The next question is where does NOx emissions

12· ·coming from?· We needed to understand the source

13· ·emission.· Therefore, we can -- we can reduce the

14· ·emissions.· So the first pie chart is the current day

15· ·condition.· Again, is 2018 condition, and the pie chart

16· ·on the right is 2037 condition.

17· · · · · ·As illustrated in these two pie charts over 80

18· ·percent of NOx emission coming from resources.· When it

19· ·comes to future condition, this yellow portion marked as

20· ·off-road mobile services contribution increases

21· ·substantially indicating the emission reductions from

22· ·off-road mobile sources will be quicker.· This off-road

23· ·mobile sources include the mobile sources that are like

24· ·the ships, which I'm going investors, trains, aircrafts

25· ·and some of the construction and industrial equipment.



·1· · · · · ·Next the slide.

·2· · · · · ·Then who has the authority to reduce emissions

·3· ·from certain sectors?· This bar chart on the left

·4· ·categorized into two groups.· One, the sources subject

·5· ·to federal authorities, and the second one depicted in

·6· ·the dark blue color is the emissions subject to local

·7· ·and state authorities.· As you're shown here, more than

·8· ·one-third of future business-as-usual case emissions

·9· ·belong to federal jurisdiction, federal authorities.

10· ·So, again, as mentioned in the previous slides, this

11· ·federal authority sector include sources such as the

12· ·ships, aircraft, locomotives, etc. And also trucks

13· ·that's registered out of state and out of country.· When

14· ·compared to the -- at the maximum allowable NOx

15· ·emissions, we established that That is a 60 ton, The

16· ·amount of emissions belong to federal government,

17· ·federal authorities exceeds the 60 ton level

18· ·illustrating federal action is quicker to meet the 70

19· ·Ppb standard.

20· · · · · ·Next slide.

21· · · · · ·So then in addition to federal action required

22· ·to meet the standard, so this AMQP lays out the plans

23· ·how to reach the 60 ton level.· In other words, how to

24· ·reach that obtainment of 70 ppb ozone standard.  A

25· ·significant portion of the reductions coming from South



·1· ·Coast AQMD control strategy marked as blue and also CARB

·2· ·has quite bit of series of control strategy to reduce

·3· ·emissions from mobile resources marked in the yellow

·4· ·category and also CARB has measures for locomotives, and

·5· ·then the reductions needed from federal authorities and

·6· ·the remaining sector, that's 60 ton.· We can accommodate

·7· ·while still meeting the 70 ppb ozone.

·8· · · · · ·Next slide.

·9· · · · · ·Given the significant amount of emission

10· ·reduction need, the -- the pathway to get there has to

11· ·be beyond the traditional approach.· Traditional

12· ·approach meaning that it was seeking for emission

13· ·reductions from pay pipe or exhausted stacks through the

14· ·(inaudible) payment and through efficient engines, etc.

15· ·However, this level of reduction needed for a 70 ppb

16· ·ozone is beyond, meaning that more innovative strategy

17· ·would be needed.

18· · · · · ·Next slide.

19· · · · · ·With that in mind, South Coast AQMD laid out

20· ·strategy to reduce emissions and obtain the ozone

21· ·standard.· They include NOx control measures and then

22· ·pursuing co-benefits from greenhouse gas reduction

23· ·policies.· And there are also a strategy VOC measures,

24· ·and there are other measures.

25· · · · · ·Next slide.



·1· · · · · ·This is very high level overview of South Coast

·2· ·AQMD stationary area source measures to reduce NOx

·3· ·emissions.· We have three categories:· Residential

·4· ·combustion, commercial combustion, and industrial

·5· ·combustion.· Starting from the last picture here,

·6· ·industrial combustion is more or less traditional sense

·7· ·of air pollution control that's seeking forward without

·8· ·emission reductions from large combustion sources, such

·9· ·as boilers, process heaters, refineries, electricity

10· ·generating units, et cetera.· But moving towards it to

11· ·the left toward the center, there are also a large

12· ·commercial combustion applications, large buildings

13· ·needed for water heating, space heating or cooking or

14· ·even other smaller categories.· So we need the emission

15· ·reductions, even commercial combustion categories, as

16· ·well.· So lastly, the first figure that the residential

17· ·sectors in the future years residential combustion

18· ·consists the second highest emissions in the

19· ·business-as-usual stationary source emissions.

20· ·Therefore, reductions from the residential combustion

21· ·sources are necessary as well.

22· · · · · ·Next slide.

23· · · · · ·South Coast AQMD also laid out limited mobile

24· ·source control strategies that include such as facility

25· ·based mobile sources, in other words, indirect source



·1· ·rules.· And then we also focus on the emission

·2· ·reductions from -- from the emissions growth sectors by

·3· ·promoting, for example, clean construction policies.

·4· · · · · ·We also seeking for emission reductions from

·5· ·incentive programs or partnership through the

·6· ·international and the national entities.

·7· · · · · ·Next slide.

·8· · · · · ·Public input and participation is critical

·9· ·component of developing an AQMP, and then this diagram

10· ·illustrate the various venues the public participation

11· ·was encouraged and solicited.· And we also collaborate

12· ·closely with other agencies, including state agencies

13· ·and national federal agencies as well.

14· · · · · ·Next slide.

15· · · · · ·So then where we are at with AQMP development?

16· ·So the first day came at the first draft AQMP was

17· ·released in May.· We had almost over 60 days, the entire

18· ·-- over 60 days of a period that was listing public

19· ·comments on the draft AQMP.· During that period we

20· ·received the 80 comment letters and then we incorporated

21· ·these comments and then developed this revised draft

22· ·AQMP, which was released in only September.· Currently,

23· ·public comment period is open and then we are receiving

24· ·that comment by October 18th.

25· · · · · ·Also Draft Program Environmental Impact Report



·1· ·has been released to September 16th and the public

·2· ·comment is solicited currently as well and draft

·3· ·socioeconomic analysis.· These last two elements will be

·4· ·presented in the -- today's agenda through today's

·5· ·presentation as well in a separate presentation.

·6· · · · · ·Next slide.

·7· · · · · ·So very brief, for high level some of the

·8· ·comments received on draft AQMP can be categorized,

·9· ·like, about seven categories.· There were concerns and

10· ·questions about general approach of the AQMP, and then

11· ·there was a questions and comments on the need for

12· ·federal actions and how -- how much emission reductions

13· ·they need to do.· And then there was some concerns on

14· ·relying on black box measures as well.

15· · · · · ·Next slide.

16· · · · · ·Also, concerns were raised on planning the zero

17· ·emission, a technology, residential and commercial

18· ·building categories and also cost associated with the ZE

19· ·technologies in residential/commercial measures.· And

20· ·also infrastructure to support the transition to a zero

21· ·emission technology and also concerns were raised on the

22· ·equity in deploying or implementing zero emission

23· ·technologies.· But all the comments from the public and

24· ·the staff responses are available for public review.

25· ·There is a separate chapter, a volume called responses



·1· ·to comments that is part of revised draft AQMP.· So that

·2· ·response and comments volumes are available on AQMP

·3· ·website.

·4· · · · · ·Next slide.

·5· · · · · ·Health effect analysis is included as the

·6· ·Appendix I of AQMP.· Health effects analysis is required

·7· ·under California health and safety code.· So two

·8· ·(inaudible) health effects advisory council was formed

·9· ·and then so far there were two meetings were hosted, and

10· ·currently the Appendix I. So health effect analysis is

11· ·under revision for council's comments.

12· · · · · ·Next slide.

13· · · · · ·To assist the developmental campaign staff

14· ·developed five different policy briefing papers as shown

15· ·in this slide, and all this documents are available --

16· ·again available on AQMP website of which addresses given

17· ·on this slide.

18· · · · · ·Next slide.

19· · · · · ·Supporting documents.· Supporting documents

20· ·including policy -- policy briefs, responses to

21· ·comments, and then even this meeting material is all

22· ·available in this website, which website address is

23· ·given here.

24· · · · · ·Next slide.

25· · · · · ·There are multiple ways that the public can



·1· ·submit the comments and opinions.· One through the

·2· ·Internet submission phone or e-mail or even the

·3· ·traditional telephone would work.· So we are soliciting

·4· ·public comments and then the due date is October 18th.

·5· · · · · ·Next slide.

·6· · · · · ·So this one -- So as mentioned, the currently

·7· ·public comment period is open, and then we plan to

·8· ·revise the draft -- revise the AQMP to reflect the

·9· ·public comments and make it final, draft final AQMP

10· ·somewhere in -- sometime in late November.· South Coast

11· ·Discovery Board will consider adoption of the campaign

12· ·December 2nd followed by the CARB's public hearing all

13· ·the next year and subsequently submitted to EPA.

14· · · · · ·Next slide.

15· · · · · ·The best way to stay informed with the

16· ·development AQMP is signing up to a E-newsletter.

17· ·Details are given in this slide.· So with this, I will

18· ·conclude the first presentation.· Thank you for your

19· ·attention.

20· · · · · ·MS. REESE:· Great.· Thank you, Sang-Mi for that.

21· ·It's great work there.· So at this point I'm going to

22· ·turn it over to our colleague from California Air

23· ·Resources Board, Sylvia Vanderspek, and she's going to

24· ·give an overview of a CARBs plan and how that fits in

25· ·with our AQMP.· Sylvia, go ahead.



·1· · · · · ·MS. VANDERSPEK:· Thank you, Sarah.· Okay.· So

·2· ·good afternoon, everyone.· And, you know, as Sarah said,

·3· ·I'm going to provide you with the details regarding

·4· ·CARBs measure and emission reduction commitment included

·5· ·in the '22 AQMP.

·6· · · · · ·Next slide.

·7· · · · · ·So before we start on the South Coast, I just

·8· ·want to highlight here that the 70 ppb challenge that is

·9· ·across the state know in California for the standard

10· ·there was 19 non-attainment areas with attainment dates

11· ·from 2020 to 2037.· Ten of these areas needed SIPs seven

12· ·of these areas needed a emission reductions, and we have

13· ·the only three areas in the country; South Coast, San

14· ·Joaquin and Coachella that are extreme non-attainment

15· ·area.· And why this is a little bit different, the

16· ·standard is so low that, you know, previously we did not

17· ·have as many emission reduction commitments.· So the

18· ·level of commitment and the reductions needed to meet

19· ·the standards just shows how challenging it is.

20· · · · · ·Next slide.

21· · · · · ·So last month the CARB board approved the state

22· ·measure commitments in the 2022 State SIP strategy.· The

23· ·strategy was developed through a robust public process

24· ·and -- and identified the level of action needed to meet

25· ·air quality standards and protect public health.· The



·1· ·strategy is going to drive the pace and scale of CARBs

·2· ·rulemaking through the end of this decade.· And specific

·3· ·to the South Coast, the strategies also identify

·4· ·accident -- accident -- I'm sorry -- actions the federal

·5· ·government needs to take to reduce emissions under their

·6· ·control.

·7· · · · · ·Next slide.

·8· · · · · ·So the figure here that's in front of you

·9· ·identifies a lift -- list of measures that CARB will

10· ·pursuing this decade.· Some have already been adopted by

11· ·the board, such as the clean mile standards.· Many are

12· ·in the middle of their regulatory process.· For example,

13· ·there are two regulations targeting heavy duty trucks,

14· ·the Advanced Clean Fleets Regulation, which is actually

15· ·going to have its first hearing at the CARB Board

16· ·hearing later this month and then the zero emission

17· ·truck measure.

18· · · · · ·New motorcycle standards are being developed,

19· ·and CARB will also be pursuing the speed of off-road

20· ·measures, including new off-road standards, zero

21· ·emission equipment requirements and regulations on

22· ·sources that operate in the ports.· CARBs in-use

23· ·locomotive regulation is innovative and we'll provide

24· ·significant emission reductions in the South Coast.

25· ·Also, similar we've been working together closely with



·1· ·South Coast staff, CARB is also preparing a zero

·2· ·emission standards for space and water heaters.· And

·3· ·then we also have a consumer products regulation.· Now,

·4· ·in general these strategies are all defined -- are all,

·5· ·you know, on the way to getting zero across the state.

·6· · · · · ·Next slide, please.· Just click through the

·7· ·whole slide.

·8· · · · · ·And so what this slide is is what we took to our

·9· ·board last month and part of the process to get an

10· ·approvable SIP, when you have commitments you need to

11· ·submit a schedule to EPA.· And so what this slide is is

12· ·the schedule that we have committed to -- to USCPA.· The

13· ·stars show when CARB is required to adopt these measures

14· ·or consider these measures, and then the implementation

15· ·starts with the blue square.· So, as you can see, we've

16· ·got a very robust rulemaking calendar -- calendar that's

17· ·moving forward through the end of this year.

18· · · · · ·Next slide, please.

19· · · · · ·You know, as Sang-Mi mentioned, you know,

20· ·federal emission reductions are critical.· The South

21· ·Coast cannot meet this aggressive ozone standard without

22· ·it.· So we've identified in this SIP how the our Federal

23· ·partners can actually develop measures that can provide

24· ·for reductions.· For example, while the Epa is currently

25· ·in the process of developing a low NOx standard that



·1· ·both CARB and the South Coast petition for, we also

·2· ·think there's opportunity for zero emission and to

·3· ·standard.· For the off-road sector, we think it's

·4· ·appropriate for them to develop a tier five standard

·5· ·similar to what CARB is doing along with requiring zero

·6· ·emission technology where feasible.· And, again, you

·7· ·know, CARB continues to push EPA to adopt more stringent

·8· ·locomotive standards and address locomotive

·9· ·remanufacturing.· For OGBs we think there's

10· ·opportunities for lower standards and cleaner fuels.

11· ·And for aviation we also see that there's opportunities

12· ·projections from these sectors.· While these measures

13· ·will be considered as black box actions, they're a

14· ·little bit different than in the past because these

15· ·measures clearly identify the path and the opportunities

16· ·EPA can take to provide emission reductions, not only

17· ·for the state of california, but across the country.

18· · · · · ·Next slide, please.

19· · · · · ·So, as Sang-Mi mentioned, the strategy really

20· ·focuses on NOx reductions.· CARB's commitments includes

21· ·over 89 tons per day of NOx reductions and almost 14

22· ·tons per day of VOC reductions.· Of that 38 tons are

23· ·from CARB measures and all of the -- all the VOC

24· ·reductions are from CARB measures.· CARB is including

25· ·VOC reductions in our strategy because they do provide



·1· ·near term benefits for improving ozone in the South

·2· ·Coast.· This isn't it -- for further, this is also in

·3· ·addition to the 167 tons per day from CARB's existing

·4· ·control program that was shown in one of Sing-Mi's

·5· ·slides.· Again, federal sources need to be regulated for

·6· ·the South Coast to achieve the standard, and so the CARB

·7· ·strategy includes about 50 tons per day of NOx

·8· ·reductions that are assigned to federal sources, which

·9· ·EPA will be able to approve as black box measures with a

10· ·significant portion of these reductions coming from

11· ·ocean-going vessels and aircraft.

12· · · · · ·Next slide, please.

13· · · · · ·So next -- why don't we click through

14· ·everything.· Sorry about this.

15· · · · · ·So what are the next steps that CARB is taking?

16· ·So, as I mentioned earlier, last month CARB adopted the

17· ·measures schedule and the list of measures.· So next

18· ·when CARB takes the South Coast SIP to the Board in

19· ·January with the AQMP, CARB will be adopting the

20· ·aggregate commitment that I just discussed earlier.

21· ·After that, we plan to be taking our measures that

22· ·listed in this previous slide to the board according to

23· ·schedule and then we'll be submitting those to EPA for

24· ·inclusion in the SIP.

25· · · · · ·And that concludes my presentation.· Sarah?



·1· · · · · ·MS. REESE:· Great.· Thank you so much, Sylvia,

·2· ·for that.· I really appreciate your participation in our

·3· ·public hearing today.

·4· · · · · ·So, moving on to our next topic, we're going to

·5· ·give an overview of our -- the program environmental

·6· ·impact report for the 2022 AQMP, and I'm going to hand

·7· ·it over to Kevin Ni to provide that overview for you.

·8· · · · · ·MR. NI:· Oh, good afternoon.· Could we load up

·9· ·the presentation.· Awesome.· Yes.· So, as Sarah

10· ·mentioned, My name is Kevin.· I'll be giving you an

11· ·overview of the draft program environmental impact

12· ·report for the 2022 AQMP -- 2022 AQMP.

13· · · · · ·Next slide, please.

14· · · · · ·So California Environmental Quality Act CEQA was

15· ·adopted as state law in 1970.· It is primarily an

16· ·information disclosure document, both for decision

17· ·makers and the public to lay out the potential

18· ·significant environmental impacts of a proposed project

19· ·and list feasible alternatives and mitigation measures.

20· · · · · ·Next slide, please.

21· · · · · ·So the 2022 AQMP is subject to CEQA because it

22· ·encompasses the actions of the South Coast AQMP will

23· ·undertake in the next four years.· It's evaluated as a

24· ·program document because it's an overarching analysis

25· ·and the rules, regulations, plans, or other projects



·1· ·will be individually further analyzed in the future.

·2· · · · · ·Next slide, please.

·3· · · · · ·So we previously finished the notice of

·4· ·preparation of an initial study, NOP/IS, and that's the

·5· ·dark blue arrow and box to the left.· We're currently at

·6· ·the gold stage.· And South Coast AQMD has released its

·7· ·draft program EIR, and this document includes a more

·8· ·in-depth analysis of the environmental topics determined

·9· ·in the NOP/IS to be potentially significant.

10· · · · · ·We also include responses to all comments

11· ·received on the NOP/IS.· Once the public comment and --

12· ·public comment period and review ends on November 1st,

13· ·we'll work on the final program, EIR, which will address

14· ·any and all comments on the draft program EIR as well as

15· ·we'll show updates to the analysis.· Lastly, the

16· ·governing board will be tasked with certifying the final

17· ·program EIR.

18· · · · · ·Next slide, please.

19· · · · · ·Our program -- our draft program EIR follows the

20· ·traditional structure with a short and sweet executive

21· ·summary in Chapter 1 followed by full length discussions

22· ·in Chapters 2 through 5.· For those who want an in-depth

23· ·analysis, for example, on air quality, I would direct

24· ·you to review first Chapter 1 and then jump to Chapter 4

25· ·to look for more details.



·1· · · · · ·Next slide, please.

·2· · · · · ·So, as mentioned previously, the draft program

·3· ·EIR goes more in-depth on the environmental topic areas

·4· ·that were previously analyzed in the NOP/IS and

·5· ·determined to be potentially significant.· And as shown

·6· ·in the bottom left of the box, the environmental topic

·7· ·of air, quality and greenhouse gas emissions, energy,

·8· ·hazards and hazardous materials, Hydrology and water

·9· ·quality, noise and solid and hazardous waste are further

10· ·evaluated.· Also, in the draft program EIR, we looked at

11· ·four different alternatives including the No Project

12· ·Alternative.

13· · · · · ·Next slide, please.

14· · · · · ·So the draft program EIR did determine that

15· ·there will be overall long-term air, quality and

16· ·greenhouse gas emissions benefits from NOx and GHG

17· ·emission reductions.· On the path to get there, however,

18· ·we expect air quality impacts during construction, you

19· ·know, new control devices, more efficient technology and

20· ·infrastructure as well as short-term GHGs primarily from

21· ·producing electricity and alternative fuels.· In the

22· ·other environmental topic areas, we foresee energy

23· ·impacts to the electricity, natural gas and hydrogen

24· ·demand and, you know, just breezing through it,

25· ·potential noise impacts from construction and roadways



·1· ·and then even solid and hazardous waste impacts related

·2· ·to landfill capacity.· We identified mitigation measures

·3· ·out of in an abundance of caution.· We did conclude that

·4· ·significant impacts were remain.

·5· · · · · ·Next slide, please.

·6· · · · · ·So the track program EIR has been released for

·7· ·46-day public review ending on November 1st. If you'd

·8· ·like to access the document, it is available online at

·9· ·the link listed as well as in a hard copy format at our

10· ·South Coast AQMD headquarters.· You can also access, if

11· ·the link is a little bit too difficult, just through our

12· ·AQMD website and then through the CEQA sub pages.

13· · · · · ·Next slide, please.

14· · · · · ·So we encourage public to review and comment on

15· ·the draft program EIR, and I will be compiling all the

16· ·feedback we receive.· My contact information is listed

17· ·here, and all comments will be responded to in the final

18· ·program EIR.

19· · · · · ·Next slide.

20· · · · · ·And then, lastly, we have the rest of our CEQA

21· ·team listed here.· And so if you wanted to contact Mike,

22· ·Barbara or myself, here's our information as well.

23· ·Thank you.

24· · · · · ·MS. REESE:· Great.· Thank you so much, Kevin,

25· ·for that overview.· So we're going to move onto the rest



·1· ·of our content, and this is our last presentation, but

·2· ·it is not the least.· And so Dr. Elaine Shen is going to

·3· ·give you an overview of our draft socioeconomic report

·4· ·for the 2022 AQMP.· Elaine, go ahead.

·5· · · · · ·MS. SHEN:· All right.· Thank you, Sarah.· Like

·6· ·what Sarah mentioned, my name is Elaine Shen.· I'm

·7· ·overseeing the preparation of this draft socioeconomic

·8· ·report for our 2022 AQMP.

·9· · · · · ·Next slide, please.

10· · · · · ·So every time we have an AQMP, we also prepare

11· ·an accompanying socioeconomic impact assessment, and we

12· ·have done this for already three decades.· Every time we

13· ·have AQMP we do produce this socioeconomic report.· And

14· ·this is not legally required unlike our rules, but we're

15· ·doing this assessment in order to better inform members

16· ·of the public and also our policymakers and namely our

17· ·South -- South Coast AQMD Board members.· You know, the

18· ·socioeconomic report, like the main AQMP report and also

19· ·as the CEQA report, we also have executive summary

20· ·that's short and sweet so where we give a high level

21· ·overview of our major findings.· And and then in the

22· ·ensuing chapter, then we take a deep dive into each

23· ·topic area that we include costs, health benefits, job

24· ·impacts and also EJ analysis.· And we will like to have

25· ·more details about our technical analysis, we also



·1· ·provide the technical appendices where technical readers

·2· ·can go in and update more details.

·3· · · · · ·Next slide, please.

·4· · · · · ·And we released our draft socioeconomic report

·5· ·on October 1st.· And as I just mentioned, that we

·6· ·analyze a whole variety of topics in this report, and we

·7· ·are currently open for public comment period until

·8· ·November 2nd and we will appreciate any questions or

·9· ·comments that you have and submit that to us through our

10· ·website.· So our report is available on this hyperlink

11· ·that's on the slide here.· And on the link there, you

12· ·can also get the -- another link that will lead you to

13· ·how to submit your comments.· And the small rectangle

14· ·box on this slide, that's where you would see on our

15· ·website like where you can get the report, the appendix,

16· ·and also to the common summation form.

17· · · · · ·Next slide, please.

18· · · · · ·And we have had continuous stakeholder

19· ·involvement via our public processes, and we have had

20· ·four a scientific technical and modeling peer review

21· ·advisory group meetings discussing socioeconomic topics.

22· ·And that took place anywhere between November 2021 last

23· ·year and just this past October -- this October that we

24· ·had our first meeting.· And we also have three scoping

25· ·sessions in May that was part of our original public



·1· ·workshops.· And today now this is the first regional

·2· ·public hearing that we have and we have four more to go

·3· ·for the rest of this month.· And last Friday on October

·4· ·7th, we also did a presentation on the socioeconomic

·5· ·report to our South Coast AQMD governing board.

·6· · · · · ·Next slide, please.

·7· · · · · ·And so from this slide, I will also present the

·8· ·major findings and summary of our major findings on each

·9· ·different topic area.· And so the total incremental cost

10· ·of this plan, we estimated to be about 2.85 billion per

11· ·year.· And among this total amount, about close to 57

12· ·percent of the total are associated with mobile source

13· ·control measures included in our 2022 AQMP.· And for the

14· ·rest, that's about 43 percent of the total cost.· They

15· ·are associated with stationary and also area source

16· ·control measures.· And in total, about ten percent of

17· ·this estimated cost are associated with our

18· ·incentive-based measures.

19· · · · · ·Next slide, please.

20· · · · · ·And here we are providing a more detailed

21· ·breakdown about how the cost looks like and also the

22· ·associated NOx reductions.· And so on these two pie

23· ·charts you can see on the left-hand side among the

24· ·annual incremental costs of 2.85 billion, you would see

25· ·that about half of those associated with the mobile



·1· ·source control measures that are included in the 2022

·2· ·state implementation plan or this control majors

·3· ·proposed by CARB for our regional attainment.· On the

·4· ·right-hand side you could see that about 75 percent of

·5· ·the NOx reductions that are expected to be achieved by

·6· ·year 2037, about 75 percent of them that associated with

·7· ·the same mobile source measures, they are either going

·8· ·to be implemented by CARB or that we will be proposing

·9· ·this for the federal Government to take actions.· And

10· ·the reason why the area source and also stationary

11· ·source control measures will cost relatively more but

12· ·achieve relatively less initial reductions is mainly

13· ·because a lot of these emission sources they are already

14· ·very tightly controlled.· But because we are pursuing

15· ·all feasible measures in order to reach out regional

16· ·attainment, and that's why we have to look into zero

17· ·emission technologies that would have NOx reduction

18· ·benefits and at the ame time, it will also help to

19· ·achieve climate goals.· And for those control measures,

20· ·because of the assumption that we would be introduced in

21· ·zero emission control technologies and the relatively

22· ·higher cost of these technologies, currently are the

23· ·reason why that we're seeing a larger proportion of

24· ·those associated control measures.

25· · · · · ·Next slide, please.



·1· · · · · ·And in terms of the health benefits associated

·2· ·with 2022 AQMP and compared to the annual incremental

·3· ·cost of 2.85 billion, we are finding that the annual

·4· ·average public health benefits would amount to almost 20

·5· ·billion dollars per year.· And about 74 percent of this

·6· ·monetized health benefits that associated with

·7· ·reductions in long-term exposure to five particulate

·8· ·matter PM2.5, but they are also associated with reduced

·9· ·ozone exposure and as well as other mobility related

10· ·benefits.

11· · · · · ·Next slide, please.

12· · · · · ·And here we are showing you a deeper dive into

13· ·how the avoided premature death looks like across our

14· ·region.· So on the left - left-hand side you could see

15· ·how the estimated benefits or health effects are being

16· ·allocated throughout our region, and then on the

17· ·right-hand side we provide a table with more detail

18· ·breakdown across the -- the four counties.· And you

19· ·could see that by year 2037, while estimating, there

20· ·will be about 3,000 premature deaths being avoided as a

21· ·result of the implementation of the revised draft 2022

22· ·AQMP.

23· ·And the distribution of these health effects that

24· ·associated that -- that two -- two major key factors

25· ·that driving the distribution of this results.· So



·1· ·first, very importantly, it's where the air quality

·2· ·changes that we're projecting, but it's also associated

·3· ·with the size of the population across our four county

·4· ·region and where the sustainable and also vulnerable

·5· ·populations are located.

·6· · · · · ·Next slide, please.

·7· · · · · ·And because of all these differences, like

·8· ·especially how the health effects are attributed.· We

·9· ·also want to look at how the health benefits are

10· ·actually -- are expected to accrue to EJ communities

11· ·versus non EJ communities.· And in order to define what

12· ·-- which communities should be classified as EJ

13· ·communities while looking at the definition that was

14· ·based on Senate Bill 535, the disadvantaged communities

15· ·in the definition.· But in addition to that, in order to

16· ·contact sensitivity analysis, we also look at

17· ·alternative EJ definitions that will give a little bit

18· ·more weight to air quality associated indicators.· But

19· ·as shown on this table, it does not matter which

20· ·definition we utilize so we could see that in general

21· ·there is a greater amount of health benefits that are

22· ·being educated or projected to accrue to EJ communities

23· ·than non-EJ communities as a result of the

24· ·implementation of the 2022 AQMP.

25· · · · · ·Next slide, please.



·1· · · · · ·In terms of job impacts and we look at job

·2· ·impacts that associated on the one hand, associated with

·3· ·incremental costs and on the other hand associated with

·4· ·the expected health benefits.· And overall You could see

·5· ·that when we combined these two together, the net impact

·6· ·is that while projecting that there will be about 17,000

·7· ·jobs fall down in our economy and this compared to a

·8· ·baseline of ten million jobs in total in our regional

·9· ·economy.· So even though because of these jobs

10· ·(inaudible) that are being projected, we will also have

11· ·a slower job (inaudible).· But overall we're still

12· ·expecting that the (inaudible) is on the positive

13· ·trajectory going forward.

14· · · · · ·Next slide, please.

15· · · · · ·And in terms of next steps for our AQMP

16· ·socioeconomic report, so as I mentioned earlier, we

17· ·released a report on October 1st, and we are currently

18· ·conducting our regional public hearings.· And, again, as

19· ·a reminder that our public comment period will end on

20· ·November 2nd, and then we are going to release our next

21· ·-- next version of the socioeconomic report.· That's the

22· ·draft final, so the release day would be around mid

23· ·November, 2022.· And in early December, on December 2nd,

24· ·the whole 2022 AQMP package will be brought to our

25· ·coming board for the public hearing.



·1· · · · · ·Next slide, please.

·2· · · · · ·And so if you have any questions or comments for

·3· ·us on the socioeconomic report, please reach out to

·4· ·Brian Vlasich on my staff in the socioeconomic analysis

·5· ·team or myself and for General AQMP questions or

·6· ·inquiries, please reach out to Dr. Sang-Mi Lee or Ian

·7· ·MacMillian.· And if you would like to access our draft

·8· ·report or send comments to us, and, again, this is the

·9· ·link at the bottom of this slide that you can go there

10· ·to access our reports and submit your public comments or

11· ·you can e-mail us your questions and comments at the

12· ·e-mail that's provided here.· It's

13· ·socioeconomic@AQMD.gov.

14· · · · · ·And that concludes my presentation.· Thank you.

15· · · · · ·MS. REESE:· Great.· Thank you so much Elaine.

16· ·So we run you through some pretty meeting topics, but at

17· ·this point we'd like to tune it over to where we can

18· ·hear from you and hear your public comments.· So please

19· ·raise your hand if you have a public comment.· If you're

20· ·on the phone, dial Star 9, and we'll be able to get you

21· ·there as well.

22· · · · · ·So I'm just gonna give a minute for our hands

23· ·being raised, and we'll get through those.· So, yeah,

24· ·with that, I think we'll start with the first hand we

25· ·have raised.· Jan victor, I think you should be able to



·1· ·go ahead and unmute yourself.

·2· · · · · ·MS. VICTOR:· Hello, Can you hear me?

·3· · · · · ·MS. REESE:· Yes, please go ahead.

·4· · · · · ·MS. VICTOR:· Awesome.· Thank you so much.· My

·5· ·name is Jan Victor.· My gender pronouns are they/them

·6· ·and Tagalog (inaudible).· I am a member and organizer

·7· ·with Eastern Communities for Environmental Justice, and

·8· ·I have lived in the Long Beach/Carson neighborhood for

·9· ·over 20 years.· I'm seeking today both not just as a

10· ·staff but as a resident that's lived next to various

11· ·polluting facilities.· And why I'm here is because I

12· ·care about clean air in my community.· One thing before

13· ·I continue is, I realize maybe halfway through all the

14· ·presentations, is there a Spanish option?· Because I

15· ·actually reached out to community members for the

16· ·6:00 P.M. webinar to show up and I'm glad I came to this

17· ·one, because I don't see or I don't recall seeing

18· ·anything to be able to access this meeting and the very

19· ·rich and robust presentations in Spanish.· That is one

20· ·of the massive languages in communities that are in this

21· ·webinar right now would be missing out and would not be

22· ·able to engage.· And everyone deserves clean air,

23· ·regardless of what language we speak.· The second piece

24· ·is I want to invite and challenge both entities, both

25· ·the AQMD as well as ARB to really push for a clearer



·1· ·path to not just emission reductions but we need to

·2· ·prevent emissions at the source because as somebody that

·3· ·grew up in the region and developed asthma because I

·4· ·lived right next to the ICTF rail yard, the refineries

·5· ·and the port complexes as well as many warehouses in

·6· ·Long Beach, we have not been breather cleaner air for

·7· ·many decades.· We've never been in attainment, and so we

·8· ·need you all to take more risk in trying to get us the

·9· ·best, clean air because the priority of this entity,

10· ·these agencies are to protect the public health.· But as

11· ·I listen, whenever I see these presentations around

12· ·socioeconomic costs, I've said this over and over again

13· ·at every single public comment, there is no price that a

14· ·polluting facility should pay that is worth the expense

15· ·of my health, that is worth me damaging my health for

16· ·their profit.

17· · · · · ·And the second piece is we need to continue for

18· ·a clear path towards zero emissions.· It is clear that

19· ·there is so many false solutions that have emissions

20· ·that we're offsetting one source of emissions to the

21· ·other.· And -- and all these agencies AQMD, ARB and

22· ·through these plans we need to make sure that we invest

23· ·in zero emissions in electric and through zero emissions

24· ·where the electricity isn't coming from a polluting

25· ·fossil fuel site.



·1· · · · · ·And then finally, I recently been learning as a

·2· ·result of the AQMP about the black box.· And as much as

·3· ·that gives you all leeway for possible future

·4· ·technology, we need you all to invest in technology

·5· ·that's actually being deployed and not, cross your

·6· ·fingers, that there might be something they'll show up

·7· ·around the corner in a few years.· And so we need clear

·8· ·steps and we need you all to prioritize community help

·9· ·now and also make sure these meetings are accessible in

10· ·all languages.· Thank you.

11· · · · · ·MS. REESE:· Thank -- Thank you, Jan, for that.

12· ·I appreciate your comment.· So I just want to touch on

13· ·the Spanish component.· You're absolutely right.· We

14· ·need to have this content to be accessible to all.· So

15· ·we will have Spanish translated materials posted today

16· ·as well as we have for our -- our regional public

17· ·hearing for Coachella Valley, that meeting will be

18· ·conducted in dual language.· So that will have Spanish

19· ·translation available for it, and that meeting will be

20· ·on the 18th of October I believe It's 6:00 P.M.· So that

21· ·should hopefully provide that -- that access.

22· · · · · ·Okay.· I'm going to move on to the next public

23· ·commenter, and I have a Fernando Gaytan on.· Fernando,

24· ·go ahead.

25· · · · · ·MR. GAYTAN:· Thank you so much, Dr. Reese.



·1· ·Yeah.· And as always, thank you so much for this

·2· ·presentation, very thorough and always informative.  I

·3· ·did notice, however, that this presentation to the

·4· ·public is much shorter than previous versions that I've

·5· ·heard, and there's a couple of things that had to be

·6· ·omitted, I -- I assume, because of the -- the duration

·7· ·of the meeting.· But I wonder if there's going to be a

·8· ·-- a public -- a chance to present to the public a more

·9· ·robust version of the entire AQMP.· There are several

10· ·things that that just weren't mentioned like the public

11· ·health slash cost effectiveness threshold specifically.

12· ·I know that gets into the weeds of it, but it is

13· ·important for the public to understand what's gonna

14· ·happen there, and I wish that there'd be a more thorough

15· ·explanation of that.

16· · · · · ·Now, regarding the black box, the plan continues

17· ·to place nearly 43 percent of the legally required

18· ·emissions reductions into the black box measures, and

19· ·these are for no near term reductions.· We agree.· EPA

20· ·has to absolutely do more, but it's important to also

21· ·understand that even within the black box, South Coast

22· ·is responsible for ten tons or more, according to the

23· ·presentation we just heard.· There clearly is more that

24· ·the agency could be doing to close the emissions

25· ·reduction gap.· And relying on the black box yet again



·1· ·will only slow the process of closing that gap without

·2· ·more -- more planning in place for what to do about

·3· ·those ten tons response -- that the South Coast is

·4· ·responsible for.· While having a clear path for federal

·5· ·sources is vital, we urge the district to have a path

·6· ·for the emissions that the district is currently

·7· ·responsible for within that black box as well.· One area

·8· ·where the district can do more is in large and

·9· ·combustion -- a large and commercial combustion sources.

10· ·They are by far the largest source of emissions within

11· ·the districts stationary and area source authority.· And

12· ·several reports show that there are numerous zero

13· ·emission strategies available for large and commercial

14· ·combustion sectors.· We are in an unprecedented moment

15· ·where federal and state government are really funding a

16· ·lot of this transition to zero emissions as a priority.

17· ·And according to the draft plan, this is an

18· ·unprecedented level of funding that has not yet been

19· ·considered when evaluating cost of implementation.· It

20· ·seems like an important part of planning, and so now is

21· ·the time to act and really not lose this opportunity to

22· ·do more for zero emissions.· Now, regarding the cost

23· ·effective threshold, we certainly appreciate the pivot

24· ·towards public health and the focus on public health.

25· ·That's certainly going to illuminate just the importance



·1· ·that these measures have to protecting public health.

·2· ·However, we do remain concerned that any threshold is

·3· ·currently not legally required, and it sets a -- a

·4· ·prematurely (inaudible) of the development of otherwise

·5· ·strong measures.· And so we're hoping that if to the

·6· ·extent that monetizing public health benefits could be

·7· ·used, it could help guide the development of future

·8· ·rules by prioritizing those options that are most

·9· ·protective of public health rather than using it as a

10· ·threshold.· Thank you.

11· · · · · ·MS. REESE:· Appreciate your comments, Fernando.

12· ·You know, I think we did in terms of the content, not

13· ·meaning to kind of hide anything, but just wanting to

14· ·make sure we touched on the high points as there was a

15· ·lot of content to get through for the public here.

16· ·Again, we will be going through public hearing at our

17· ·board, whether it will be a more detailed description of

18· ·all the different elements of the plan at that point.

19· · · · · ·I'm going to move on to the next commenter.· We

20· ·have Mark Abramowitz.

21· · · · · ·MR. ABRAMOWITZ:· Hi.· Thank you very much.  I

22· ·appreciate the opportunity to comment on this.· I'm Mark

23· ·Abramowitz with Community Environmental Services, and

24· ·I've been working on -- on air quality here in the LA

25· ·area for over 40 years.· The 1982 AQMP was my first one



·1· ·and it's one I successfully challenged.· And I think

·2· ·staff did a really good job here, but there are a number

·3· ·of fatal flaws in the plan.· And I'm gonna try and

·4· ·spread them out over different -- some of the different

·5· ·hearings since you're allowing only a relatively brief

·6· ·period of time here so I can have some more -- some more

·7· ·focus.· I do want to agree with Fernando's comments, but

·8· ·I'd like to take maybe a more of a deep dive into the

·9· ·cost effect business from a 30,000 foot level and from a

10· ·-- a land level.· One is that I think it's really good

11· ·that staff came up with some criteria and a way of

12· ·looking at costs and -- but staff purported to use the

13· ·social cost of air pollution, yet they weighed the scale

14· ·on one end and pulled off weight from the other.· For

15· ·the first time in many, many years the district took the

16· ·investments that it made in looking at impacts on

17· ·community that were not health based and threw those

18· ·out.· And so you can't look at a social cost of air

19· ·pollution by ignoring all those other costs.· So I -- I

20· ·think that that's kind of -- kind of inappropriate.

21· · · · · ·Secondly, let me point out that the -- that

22· ·congress actually did this cost effectiveness guideline

23· ·kind of thing in 1967, 1970, 1977 and 1990.· The

24· ·district doesn't have to go through that.· The district

25· ·should in fact recognize that it must meet their quality



·1· ·standards, and it can prioritize reverse.· But it's not

·2· ·within the purview of the board to determine what not to

·3· ·do unless you can show your meeting standards.· So what

·4· ·you might want to do is take some of these guidelines,

·5· ·and if you're not going to be imposing a control measure

·6· ·or a stringency level, come up with something else to

·7· ·replace it with.· So -- so I appreciate that it's much

·8· ·better, but it --

·9· · · · · ·MS. REESE:· Did we lose Mark?· It looks like we

10· ·-- we might -- oh, go ahead.

11· · · · · ·MR. ABRAMOWITZ:· Sorry.· I had, like, five

12· ·seconds left, and I --

13· · · · · ·MS. REESE:· Go for your five seconds.

14· · · · · ·MR. ABRAMOWITZ:· I was just gonna thank you very

15· ·much.

16· · · · · ·MS. REESE:· All right.· Thanks very much for

17· ·your comments, Mark.

18· · · · · ·All right.· The -- the next commenter we have up

19· ·is a Paola.· Paola, go ahead.

20· · · · · ·PAOLA:· Hi, everyone.· Good afternoon.· Can you

21· ·hear me okay?

22· · · · · ·MS. REESE:· We can.· Go ahead.

23· · · · · ·PAOLA:· Thank you.· Good afternoon.· My name is

24· ·Paola, she/her/ella in Spanish, as my preferred gender

25· ·pronouns.· And I'm a community member here on



·1· ·Tombanation in a neighborhood we now call Willow Brook

·2· ·or unincorporated Compton.· I live here with my parents,

·3· ·my siblings, my dogs and my grandmother, and many

·4· ·neighbors.· And I'm also a part of Eastern Communities

·5· ·for Environmental Justice.· And within my role there I

·6· ·support young people here in Compton and Willow Brook

·7· ·and also in Long Beach.· I wanted to share that I -- I

·8· ·remember coming into this work and having a realization

·9· ·about what it is that your entity did, and realizing

10· ·that that really your -- your actions and your role was

11· ·to decide how much we could be polluted given the

12· ·colonial structure of our society.· You've been granted

13· ·this charge to protect our sacred air, but I -- I

14· ·recognized early on that you failed to do this every

15· ·day.· And really in doing so, you became complicit in

16· ·the harm that we face, the harm that all life faces.

17· ·And -- and by this I mean all of our winged relatives,

18· ·our crawling ones, the forward legged ones, and us as a

19· ·human species.· And in particular those like myself with

20· ·the amazing melanin in our -- in our colored skin, who

21· ·come from low income, indigenous black communities of

22· ·color.

23· · · · · ·I call your 800 cut smog number every other day.

24· ·It's saved in my phone and then the phone of the youth I

25· ·work with.· We're calling in the black smoke we see from



·1· ·the refineries as the students head to school on the

·2· ·bus. We're calling in the rotten eggs smell coming from

·3· ·local polluters and the petroleum rubber like smell

·4· ·coming from world oil, and we're -- we're sick of it.

·5· ·It is very common for them to have inhalers, for their

·6· ·eyes to be bloodshot red when we're outdoors, for the

·7· ·there to be the nonstop sneezing, and these are just the

·8· ·day-to-day health impacts that they face.

·9· · · · · ·And so I'm here to say, you must do more.· You

10· ·need a stronger plan that reduces emissions and has

11· ·tangible targets.· And this meeting, as our beloved Jan

12· ·mentioned, is inaccessible to community folks like my

13· ·mom and my grandma who are monolingual Spanish speakers

14· ·and the youth who I work with who are currently in

15· ·school.· I understand you're gonna have more meetings,

16· ·but the one today is for LA County, and they live in LA

17· ·County and should be able to participate as they do by

18· ·poly -- calling your 1-800 cut smog number.

19· · · · · ·We need stronger emission reductions, clear

20· ·measures.· The port and rail ISRs are examples of this.

21· ·We need true zero emission that shifts away from

22· ·anything that is combustion related or any false

23· ·solutions that transfer harm to other neighborhoods and

24· ·we demand more in the plan for accountability from

25· ·larger, commercial and industrial combustion.· And to --



·1· · · · · ·MS. REESE:· Okay.· Thank you, Paola, for that.

·2· ·You know you've run the -- the clock out.· Just to

·3· ·remind folks that we will be having -- our -- our

·4· ·meeting on the 18th will be dual Spanish, English.· All

·5· ·of our meetings for this AQMP are virtual.· So our hope

·6· ·is that -- that allows for accessibility for those who

·7· ·are monolingual Spanish speakers.

·8· · · · · ·Okay.· I'm moving on to the next commenter.· We

·9· ·have a John Heintz.

10· · · · · ·MR. HEINTZ:· Good afternoon, all.· This is John

11· ·Heintz with Latham & Watkins speaking on behalf of the

12· ·Regulatory Flexibility Group.· Thank you so much for the

13· ·opportunity to provide these comments today and for

14· ·holding these meetings.

15· · · · · ·I'd like to start by thanking district staff for

16· ·the careful review and responses to our July comment

17· ·letter and the reflection of the many of the principles

18· ·that we put forward in the revised AQMP.· We

19· ·particularly appreciated the district's acknowledgment

20· ·that subsequent rulemaking developments arising out of

21· ·the AQMP will evaluate technological feasibility, cost

22· ·effectiveness and incremental cost effectiveness and the

23· ·reflection of the same in the applicable control measure

24· ·language.· We also recognize the balance that Staff is

25· ·trying to achieve with the AQMP, and we do appreciate



·1· ·the extensive work and outreach that has gone into this

·2· ·cycle, but notwithstanding, we do have a few significant

·3· ·concerns with the revised document.

·4· · · · · ·Most importantly, we're concerned with the

·5· ·district's potential fundamental shift in its approach

·6· ·to cost-effectiveness thresholds and rulemaking.· It's

·7· ·been about for the last two decades the district has

·8· ·established the cost effectiveness threshold based on

·9· ·control measure costs.· And, you know, in this most

10· ·recent draft the alternative health-based method to

11· ·establish this new screening level would -- would set up

12· ·a situation where we would be looking at 6.5 times the

13· ·cost per ton as a screening threshold when compared to

14· ·the 2016 AQMP.· And we're afraid that this will actually

15· ·severely undercut the effectiveness of health and safety

16· ·code required rigor for technological feasibility, cost

17· ·effectiveness and incremental cost effectiveness in

18· ·future rulemakings.· So we would strongly encourage the

19· ·district to retain the control measure based cost

20· ·effectiveness to provide that rigor.

21· · · · · ·We also want to very briefly address control

22· ·Measure CMB 07.· Again, Health and Safety Code requires

23· ·AQMP to include an assessment of cost effectiveness

24· ·along with the availability of the proposed control

25· ·measures and consider factors such as technological



·1· ·feasibility.· We appreciate the district efforts here,

·2· ·but we believe that there's not yet been conducted an

·3· ·appropriately rigorous analysis of the cost

·4· ·effectiveness and the technological feasibility of

·5· ·CMB 07.· And so we would encourage the district to

·6· ·remove that from this AQMP.

·7· · · · · ·Again, thank you for all the public outreach and

·8· ·the dialogue to date with all the stakeholders.· We do

·9· ·look forward to continuing further discussions with the

10· ·staff and the other stakeholders as, you know, we move

11· ·forward to the governing board's consideration.· So

12· ·thank you very much.

13· · · · · ·MS. REESE:· Great.· Thank you, John, for that.

14· ·All right.· Our next commenter is Yassi.

15· · · · · ·YASSI:· Hi, everybody.· Good afternoon.· I'm not

16· ·sure if my time is starting yet.· I'll wait.

17· · · · · ·MS. REESE:· Oh, can we reset the clock.· Okay.

18· ·Go ahead.

19· · · · · ·YASSI:· Thanks, Sarah.· Hi, everybody.· Good

20· ·afternoon.· My name is Yassi.· I'm a senior campaign

21· ·representative with Sierra Club National, and I've been

22· ·engaging at the AQMD in specific rulemaking for the past

23· ·five years now.· This AQMP is definitely written in --

24· ·in the intention of trying to deliver zero emissions,

25· ·but of course it has fall -- fallen short again.· And



·1· ·we're hoping that the staff actually attempts in an

·2· ·eliminating an arbitrary cost effectiveness cap that

·3· ·would limit certain options based on an element like

·4· ·long term health benefits to public health.· I'm

·5· ·understanding that folks are thinking the threshold is

·6· ·too high, but, in fact, our public health, our failure

·7· ·to attain clean air and the failure to attain NOx

·8· ·emissions especially on -- on the indirect sources side

·9· ·or mobile sources side cannot wait.· We need to do more

10· ·to increase our actual industries and businesses to

11· ·mandate the cleanest technology in their practices in

12· ·the fifth largest global economy in the world that is

13· ·California.

14· · · · · ·So I want to emphasize that I hope in the future

15· ·hearings we can actually have more dialogue regarding

16· ·cost effectiveness, just uplifting what Fernando said

17· ·earlier because it -- it was disappointing not to see it

18· ·happen today.

19· · · · · ·And another piece I'd like to up -- uplift as

20· ·well is where the comments that were made by Jan

21· ·regarding language accessibility.· If we can send out

22· ·another alert perhaps in the list serve that Spanish

23· ·access will be happening in the October 18th meeting,

24· ·that would be helpful.· I know many of us were actually

25· ·trying out for this evening's evening -- meeting as



·1· ·well.· So if it's possible to get Spanish access in this

·2· ·evening's meeting, that would be appreciated.· But if we

·3· ·could also alert folks when the Spanish interpretation

·4· ·and Spanish access will be happening so that

·5· ·stakeholders can have access to that information.

·6· · · · · ·We need true emissions Reductions now.· 2037 is

·7· ·too far along of a benchmark to really ensure we have

·8· ·emissions reductions and we need measurable targets to

·9· ·help develop the strongest possible rules by setting

10· ·clear markers of how emissions reductions can be

11· ·expected.· So we're hoping that the control measures and

12· ·then revised AQMP can deliver some of the comments we --

13· ·we've been making over the many months.· So thank you so

14· ·much for all your hard work and we hope to create more

15· ·access in this process together.

16· · · · · ·MS. REESE:· Thank -- Thank you, Yassi.· And I

17· ·think your -- your comments on setting out a reminder or

18· ·e-mail notifying folks when we'll have the -- the dual

19· ·language meeting is -- and when those materials will be

20· ·available is very well noted.· Appreciate that.

21· · · · · ·All right.· I'm gonna call on the next

22· ·commenter.· We have a Moses Huerta-Paramount.

23· · · · · ·MR. HUERTA-PARAMOUNT:· Good afternoon,

24· ·everybody.· Can you hear me okay?

25· · · · · ·MS. REESE:· Yes, we can.· Go ahead.



·1· · · · · ·MR. HUERTA-PARAMOUNT:· Thank you.· Thank you for

·2· ·the opportunity.· Good afternoon, everyone.· My name is

·3· ·Moses Huerta.· I am currently a resident here in the

·4· ·city of Paramount, and I'm also a former Public Safety

·5· ·Commissioner.· And I am currently working on an EPA

·6· ·Grant project and the Ground Truth in reference to

·7· ·(inaudible) and Chromium, which is here in the community

·8· ·in the City of Paramount which is still a concern.  I

·9· ·just wanted to touch on the AQMP, and I really

10· ·appreciate the updates and thank you, staff, for all

11· ·your hard work.· It truly is a monumental task, and I --

12· ·I truly appreciate time and the due diligence that's

13· ·being put in place.

14· · · · · ·I just want to briefly comment that I'd like to

15· ·see a little more stringent enforcements added to the

16· ·AQMP.· As we know, the plan does need a little stronger

17· ·more emission reductions, but also in the enforcement as

18· ·well.· In my project so far as it started this year,

19· ·just to give you perspective, a lot of time and effort

20· ·and money was placed in the investigation from the AQMP

21· ·in the city of Paramount in reference, and it is

22· ·currently the project that I'm working on now.· So far,

23· ·the data is training in the wrong direction.· So this

24· ·continues to be a concern in our communities and also as

25· ·fellow commenters in my neighboring communities that we



·1· ·still have a bit ways to go and the AQMP plan is -- is

·2· ·our opportunity to keep, not only going forward clean

·3· ·air and on all the aspects of clean air and the process,

·4· ·but also truly strengthen at the push towards the

·5· ·emission reductions in all levels.· I can tell you

·6· ·personally in growing up here and also having personal

·7· ·health issues, I'd like to have more stringent language

·8· ·added to the community and -- and strengthening the

·9· ·enforcement and also the rulemaking to continue pushing

10· ·us forward in our shared goal of seeing the environment.

11· · · · · ·Thank you for the opportunity and, staff, again

12· ·for the presentation, and I look forward to continuing

13· ·the conversation as we progress this plan forward.

14· ·Thank you.

15· · · · · ·MS. REESE:· Great.· Thank you, Moses, for that.

16· · · · · ·All right.· I don't have anymore hands raised,

17· ·but certainly if folks have additional comments, please

18· ·raise your hand.· Or if you're on the phone, Dial Star

19· ·9.· And I'll just give a -- a minute or two to see if

20· ·folks have changed their mind.

21· · · · · ·Okay.· We have one more hand raised.· I think

22· ·Laura Rosenberger.· You go ahead.

23· · · · · ·MS. ROSENBERGER:· Hello.· This is Laura

24· ·Rosenberger-Hider.· I hope your standards are very

25· ·strict because of all the oil drilling that's going on



·1· ·in Los Angeles area these days, and -- and that's

·2· ·probably why the air quality is so bad.· And the thing

·3· ·is my daughter was there.· She was starting to get

·4· ·little autistic and everything, and I think it was

·5· ·because the air quality was back -- that's back several

·6· ·years ago.· I'm really concerned for her and people live

·7· ·-- everybody who I love.· There's a lot of disease that

·8· ·come out of -- out of the oil industry and methane

·9· ·(Inaudible) gas and all those things.· That's why I hope

10· ·even the air toxic, I hope you stay very strict with all

11· ·that and force everything.

12· · · · · ·I really missed that.· The meeting was really

13· ·bad timing, but I hope it gets a replay of it.· All

14· ·right.· All right.· Thank you.· I'm finished.

15· · · · · ·MS. REESE:· Okay.· Thank you, Laura.· You know,

16· ·so this meeting is being recorded so you would be able

17· ·to -- be able to go back and look at it on our website

18· ·as well as we have additional public hearings for other

19· ·counties, but they're all going to be held remotely.· So

20· ·you should be able to access those, and I believe we

21· ·have those dates posted on our website as well.

22· · · · · ·Okay.· I'm just going to give a minute to see if

23· ·there's anymore hands or questions that come up.· Okay.

24· ·I'm not seeing anymore hands up for comments.· So with

25· ·that, I think we'll conclude the meeting.· Really



·1· ·appreciate your time this afternoon.· I -- I know your

·2· ·time is valuable, but this is a really important topic.

·3· ·You know, we think to us, and also to the health of the

·4· ·residents in the Greater LA area as well as Coachella

·5· ·Valley.· So appreciate your attention and also

·6· ·appreciate all of those who provided us comments.· We do

·7· ·listen to the comments that we receive and take them um

·8· ·under advisement.· So -- and know that there's effort to

·9· ·go into that.· So with that, again, thank you for your

10· ·time and this concludes our meeting.

11

12· · · · · · · · · · · · · · ·* * *

13· · · · · · · · · · · · ·End of Audio

14· · · · · · · · · · · · · · ·* * *
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·1· · · · · · (Beginning of audio recording at 00:51:18.)

·2· · · ·MR. MACMILLAN:· Great.· Thank you very much, Elaine.

·3· · · · · · So we've gone through a lot of content so far

·4· ·today.· A lot of presentations, a lot of material and

·5· ·analysis that has been put forward.

·6· · · · · · Now we get to the really important part of this

·7· ·meeting, which is hearing from you all.· And so we want to

·8· ·open this up now for public comment and to hear if anybody

·9· ·has any thoughts that they would like to share on either

10· ·the AQMP, the CARB SIP Strategy, the environmental

11· ·analysis or the economic -- socioeconomic analysis.· So we

12· ·want to offer that opportunity now.

13· · · · · · If you wanted to make public comment, you can hit

14· ·the "Raise Hand" button at the bottom of your screen there

15· ·in Zoom, and then we will call on people to go ahead and

16· ·provide those comments to us.

17· · · · · · So with that, I see a couple hands have already

18· ·been raised.· I'm going to go ahead and call on the first

19· ·hand that I saw that went up.

20· · · · · · And this is from Mark Abramowitz.· Go ahead with

21· ·your comment.

22· · · ·MR. ABRAMOWITZ:· Thanks very much, Ian.

23· · · · · · And once again, I'm taking the time to just add

24· ·on to previous comments and cover some different --

25· ·different topics.



·1· · · · · · I know earlier I hadn't had an opportunity to

·2· ·have the time to talk about some of the CARB sections, so

·3· ·I'm -- I'm just going to make one comment about CARB.

·4· · · · · · Just something I don't understand about the

·5· ·public process is that why there wasn't better integration

·6· ·with the AQMP development process and how with the

·7· ·Board -- the CARB Board having adopted their strategy, how

·8· ·that's -- that's not premature to the rest of this process

·9· ·going on and -- and public comments being taken here.

10· · · · · · Next, I'd like to get into the question of, once

11· ·again, implementation and -- and execution and a question

12· ·of parody.· And there are a couple of areas where the AQMP

13· ·doesn't seem to be providing adequate parody and that's

14· ·with respect to any commitments or responsibilities on the

15· ·part of government agencies.· And they have land use

16· ·planning requirements and -- and authorities.· And I'm

17· ·just trying to understand why there are not more measures

18· ·that actually impact that.

19· · · · · · I also want to make note of the fact that there

20· ·are barriers that District Staff has indicated that

21· ·prevent certain things from happening.

22· · · · · · And I look at the recent legislative proposals by

23· ·South Coast to their Board and, unfortunately, none of

24· ·them cover some of the various barriers that the District

25· ·has in terms of -- of challenges that the District thinks



·1· ·it has with respect to the (unintelligible) or some of the

·2· ·burdens that are imposed upon the District that -- that

·3· ·make no sense from an air quality perspective that are in

·4· ·Section 40440 of the Health and Safety Code.· Some of

·5· ·those sections are -- are fairly anti air quality and

·6· ·provide huge burdens on Staff.

·7· · · · · · And I'm just wondering why the District doesn't

·8· ·focus more on things in its legislative proposals that

·9· ·would eliminate those barriers.

10· · · · · · Again, these are things within the control of the

11· ·State of California and even within the control of the

12· ·District to actually put in some measures that it will

13· ·consider taking further steps or it will commit to taking

14· ·further steps to eliminate some of these barriers.

15· · · · · · Thanks again, and I appreciate the opportunity to

16· ·comment.

17· · · ·MR. MACMILLAN:· All right.· Mark, thank you very much

18· ·for commenting.· Appreciate that.

19· · · · · · We are going to go to the next hand I see raised.

20· · · · · · And again, if anybody wants to make public

21· ·comment, feel free to click the "Raise Hand" button.

22· · · · · · So I see James Enstrom, your hand is raised.

23· · · · · · Did you have a comment you'd like to make?

24· · · ·MR. ENSTROM:· Yes.

25· · · · · · Can you hear me?



·1· · · ·MR. MACMILLAN:· Yes.· Please go ahead.

·2· · · ·MR. ENSTROM:· I have commented before and I'm going to

·3· ·continue commenting until I believe the Air Quality

·4· ·Management Plans reflect the full body of evidence that

·5· ·exists regarding the actual health effects of air

·6· ·pollution in the South Coast Air Basin.

·7· · · · · · In particular, there's a major point that the --

·8· ·there are no premature deaths in California due to PM2.55

·9· ·or ozone.· This is in a body of literature.· I published a

10· ·major paper in 2017 on this.· Also, another study in 2018.

11· · · · · · There is a special reason for this.· No matter

12· ·what the evidence is nationwide or internationally, the

13· ·death rates in California are so low that there is no

14· ·relationship, and this must be corrected.

15· · · · · · I have submitted evidence now to four consecutive

16· ·plans:· the 2007 plan, the 2012 plan, the 2016 plan and

17· ·now the -- the 2022 plan.· None of my evidence is cited

18· ·directly in the reports.· It's only because of public

19· ·comments that I've submitted and then, basically, my

20· ·public comments are dismissed.

21· · · · · · I really need to -- and I -- so I resubmitted

22· ·comments that I submitted for the 2016 plan yesterday.  I

23· ·want to -- these were directed at the Health Effects

24· ·Officer Jo Kay Ghosh, who is no longer there.· I really

25· ·need an opportunity to discuss this evidence with a



·1· ·trained epidemiologist who's willing to fairly assess all

·2· ·the available evidence, particularly the evidence here in

·3· ·the State of California and in the South Coast Air Basin.

·4· · · · · · The death rates in the South Coast Air Basin are

·5· ·extremely low compared to other places in the United

·6· ·States, and this has a bearing on the cost benefit ratio.

·7· · · · · · In addition -- and I've made this point a number

·8· ·of times too -- the -- the entire plan should be based on

·9· ·personal exposure to these air pollutants, not ambient

10· ·monitors.· I know that ambient air pollution is the way

11· ·the NAICS are set up, but that's not a realistic

12· ·assessment of what people are actually experiencing.· The

13· ·levels of exposure -- and there's much data on this -- for

14· ·both ozone and PM2.5 are well below the -- the NAICS.

15· · · · · · And I think, again, you must fairly assess the

16· ·economic risk benefit here and slow this process down

17· ·until I can have a fair chance to talk with -- and resolve

18· ·this.

19· · · ·MR. MACMILLAN:· Okay.· Thank you for your comment.

20· · · · · · As you indicated, you did submit a -- a written

21· ·comment letter to us, which we appreciate.· We did -- have

22· ·been receiving written comments on the AQMP and we will

23· ·provide response to comments to those as there are many

24· ·opinions that we do hear as we go through this process.

25· · · · · · So do definitely appreciate you sharing that with



·1· ·us.

·2· · · · · · I do want to keep opening this up to any other

·3· ·commenters who might have comments that they would like to

·4· ·make.· Please, again, you can raise your hand at the

·5· ·bottom of the screen if you would like to make any

·6· ·comment.· Or there was also a lot of contact information I

·7· ·think you saw throughout these presentations.· If you had

·8· ·specific items that you wanted to discuss, feel free to

·9· ·reach out to any of those contacts that were provided as

10· ·well.

11· · · · · · But want to -- I'm just going to kind of keep

12· ·stretching this out here to see if anybody wants to make

13· ·comment.· Please go ahead, raise your hand.· Now is a good

14· ·opportunity.

15· · · · · · We are going to have one more regional public

16· ·hearing tomorrow, and that's also at 1:00.

17· · · · · · Today's primary focus was for Orange County, so

18· ·if there are questions specific to Orange County, now is a

19· ·good time.· Tomorrow's regional public hearing will be

20· ·focused more for Riverside County.

21· · · · · · All of these regional hearings are recorded and

22· ·placed onto our website on the webcast page.· So if

23· ·anybody wanted to go back and hear previous presentations,

24· ·which are very similar to what was today, or previous

25· ·comments, you can fast forward to -- to that portion if



·1· ·you wanted to.

·2· · · · · · So I want to, again, give another opportunity if

·3· ·anybody wants to raise their hand.· I see one more person

·4· ·raised their hand.

·5· · · · · · So I see Teresa Bui, you have your hand raised.

·6· · · · · · Did you have a comment?

·7· · · ·MS. BUI:· Thank you so much.

·8· · · · · · Good afternoon.· My name is Teresa Bui with

·9· ·Pacific Environment.· We're an environmental nonprofit

10· ·group based in San Francisco with a consultative status

11· ·with the International Maritime Organization.· Really

12· ·appreciative all of the work that Staff has done on this

13· ·plan.

14· · · · · · Our main comments are on the shipping part.  I

15· ·know that you -- AQMD has listed that, you know, it -- it

16· ·is up to the federal responsibility, but AQMD does have

17· ·strong authority to also help regulate ships.

18· · · · · · And so what we're urging you to do is set strong

19· ·emission targets for the commercial marine ports that will

20· ·help get us in alignment with the 1.5 Degree C.

21· · · · · · And we did submit a comment letter yesterday.

22· ·But again, we're asking South Coast AQMD to set strong

23· ·emission targets for the commercial marine ports and work

24· ·with CARB in support of setting a zero emission by 2040

25· ·standard for all vessel categories.



·1· · · · · · And in the interim, to make sure that we're

·2· ·protecting the port community, setting some short-term

·3· ·clear mandates that would only -- would allow only Tier 3

·4· ·vessels to visit San Pedro ports by 2025.

·5· · · · · · These are the things that we think will help to

·6· ·reduce the NOx emission and help to -- to save lives.· And

·7· ·right now, there's record funding available for ports to

·8· ·help to -- to combat for transition to zero emission with

·9· ·$1.2 billion under the Port and Freight Infrastructure

10· ·Program under CalSTA, of which 70 percent is dedicated to

11· ·San Pedro ports.

12· · · · · · And then at the federal level, there is

13· ·$3 billion from US EPA to reduce air pollution at ports,

14· ·and that will help to -- that includes shore power

15· ·requirements and cleaning up pollution from ports.

16· · · · · · So thank you so much for all your work on this.

17· · · ·MR. MACMILLAN:· Okay.· Great.· Thank you very much,

18· ·Teresa.· Appreciate that, and the written comments as

19· ·well.

20· · · · · · Again, we'll open this up in case there are any

21· ·other comments.· Please feel free to raise your hand, and

22· ·we can go ahead and hear your comment.

23· · · · · · Give it just a little bit more here in case

24· ·anybody else thinks of something.

25· · · · · · And not seeing any hands being raised.· So with



·1· ·that, I think we'll go ahead and conclude this meeting.  I

·2· ·want to thank Staff for all the hard work to prepare the

·3· ·presentations and give them and put on this meeting today.

·4· ·A lot of effort went into that.

·5· · · · · · I definitely want to thank all of those in the

·6· ·audience who attended and are providing feedback and

·7· ·looking through this and thinking about how this Air

·8· ·Quality Management Plan can affect them.· And so look

·9· ·forward to continuing this conversation in other forums,

10· ·but for now, wish you all a good afternoon and until next

11· ·time, I suppose.

12· · · · · · Thank you, everybody.

13· · · · · · (End of audio recording.)
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·1· · · · · · (Beginning of audio recording at 00:48:28.)

·2· · · ·MR. MACMILLAN:· All right.· Thank you very much,

·3· ·Elaine.· Appreciate you going through that really

·4· ·important assessment that we conduct on our Air Quality

·5· ·Management Plans on that socioeconomic impact.

·6· · · · · · So it's a whole lot of information we've just

·7· ·presented here.· We appreciate everyone's patience as

·8· ·we've gone through it.· We wanted to make sure to -- to

·9· ·work comprehensively through all of the major components

10· ·of this Air Quality Management Plan and what we're going

11· ·to be bringing to our Board in December.

12· · · · · · At this point, we're now going to pivot to the

13· ·public comment portion of today's Regional Public Hearing.

14· ·This is really, in my opinion, the most important part

15· ·where we get to hear feedback and comments from the public

16· ·on everything that we just presented here and all the

17· ·documents and materials.

18· · · · · · So if anybody wants to make public comment, they

19· ·can click on the "Raise Hand" button at the bottom of

20· ·their screen on Zoom, and then we'll go ahead and call

21· ·your name.

22· · · · · · And then if you're on the phone, you can hit star

23· ·9 to indicate that you'd like to make comment, and we'll

24· ·call out your portion -- a small portion of your phone

25· ·number.



·1· · · · · · So I see a couple people have raised their hand

·2· ·so far.· So first hand that I see here is Stan Young.

·3· · · · · · You have a comment?

·4· · · ·MR. YOUNG:· Yes, I have a comment.

·5· · · · · · Is my time starting?

·6· · · · · · Oh, okay.

·7· · · · · · My name is Stan Young.· I'll present a summary

·8· ·first.· I'll give you expert advice.· I'll present a claim

·9· ·of no air quality health effects in California and the

10· ·South Coast Basin.

11· · · · · · You sit between CARB and your citizens, so you

12· ·should be somewhat independent.

13· · · · · · I am an expert, 50 years of doing statistical

14· ·analysis and three organizations.· I've supervised over

15· ·ten Ph.D. students spread over four universities.· I have

16· ·multiple publications in air quality and health effects.

17· ·I'm a fellow of the American Statistical Association and

18· ·also a fellow of AAAS.· I served on the EPA SAB for three

19· ·years and was appointed for another term.

20· · · · · · I have studied a massive California dataset.· The

21· ·years were 2000 to 2012, 8 air basin, 37,000 exposure

22· ·days, access to 2 million electronic death certificates.

23· · · · · · There were no effects of PM2.5 or ozone on all

24· ·cause, respiratory or cardiovascular mortality.· I looked

25· ·specifically at South Coast Air Basin.· There were no



·1· ·effects there either.

·2· · · · · · We made our dataset public so that people could

·3· ·look at what we've done.

·4· · · · · · What should you do?· The charge committee should

·5· ·read my National Association of Scholars Shifting Sands

·6· ·Report.· This report covers all the aspects of air

·7· ·pollution and health effects.· 153 pages, 219 footnotes, 5

·8· ·appendices, and over 220 references.

·9· · · · · · We prove, in quotes, that there are no effects.

10· ·We look very carefully.· We scan the literature.· We show

11· ·how researchers got their flawed results.· There are many

12· ·flawed results in this area.

13· · · · · · Importantly, you should get your own data,

14· ·California years 2013 to 2021.· Make the dataset public.

15· ·This can be done because you're using daily deaths and

16· ·that protects personal identity.

17· · · · · · Hire your own statistician.· Don't depend on the

18· ·literature.· Have them present the results to you with

19· ·visual things.

20· · · · · · I thank you very much for your attention.

21· · · ·MR. MACMILLAN:· Great.· Thank you very much for your

22· ·comments.

23· · · · · · I see another speaker with a hand raised, Mike

24· ·McCarthy.

25· · · · · · Did you have any public comment?



·1· · · ·MR. MCCARTHY:· Yes.· Good afternoon.

·2· · · · · · My name is Mike McCarthy.· I'm the sole

·3· ·proprietor at Radical Research, LLC.· I'm an adjunct

·4· ·professor at Pitzer College, and a member of a community

·5· ·group called Riverside Neighbors Opposing Warehouses.

·6· · · · · · I'd first like to thank the Air Quality

·7· ·Management District for putting this AQMP together.  I

·8· ·want you to know that I think the AQMD Staff are doing the

·9· ·best job that they can to improve air quality within the

10· ·constraints they're given.

11· · · · · · So please take these comments as coming from a

12· ·place of love for the work that you do and for our region

13· ·and for a desire to improve air quality.

14· · · · · · However, I think this AQMP is a fundamentally

15· ·disappointing plan to improve air quality in our region.

16· ·It is extremely frustrating to see the AQMP hide the

17· ·impacts of local emissions activity and fail to lead and

18· ·account for the collective actions of local land use

19· ·planning agencies that are undermining regional air

20· ·quality goals by growing emissions activity of trucks,

21· ·planes, boats and trains at three to six times the rate of

22· ·population growth.

23· · · · · · Emissions inventory is made of two parts:

24· ·Emissions rates, the amount of stuff coming out of the

25· ·tailpipe; and emissions activity, the amount of tailpipes



·1· ·on the road.· So if we have one truck on the road and we

·2· ·put an emission control measure on it and we make it have

·3· ·half as much emissions and NOx, then we've -- we have the

·4· ·emission and NOx for a mile.· If we put a second truck on

·5· ·the road and it also has the same control measure, we

·6· ·cancel it out.

·7· · · · · · And this Air Quality Management Plan is

·8· ·fundamentally a whole bunch of controls to control air

·9· ·quality and a whole bunch of growing emissions.

10· · · · · · The AQMP emissions control measures almost

11· ·exclusively focus on the options technologically to reduce

12· ·the emissions rate, and there is -- the most cost

13· ·effective method to address future emissions is to reduce

14· ·emissions rate growth.· Trucks, planes, boats and trains

15· ·projected by the AQMP to grow at rates three to six times

16· ·the rate of population.

17· · · · · · If there was collective action by the local land

18· ·use agencies that are permitting warehouses and the ports

19· ·to cut back these growth rates to sustainable levels that

20· ·mirror the rate of population, we'd save 20 tons of NOx

21· ·per day.· That would be much less expensive than the

22· ·controls that are required now.· They are free,

23· ·essentially, because we're just not growing, okay.

24· · · · · · So additionally, the fewer trucks, planes, boats

25· ·and trains would reduce greenhouse gas emissions.· They'd



·1· ·reduce emissions of diesel PM, which disproportionately

·2· ·affect environmental justice communities cited near the

·3· ·roads, ports, warehouses and intermodal terminals and

·4· ·would reduce cancer risk.· It is a win-win/win-win

·5· ·scenario and yet there is no discussion of it in this Air

·6· ·Quality Management Plan.

·7· · · · · · I know in the comments that you sent back to us

·8· ·that you said that the SCAG has, you know, regulatory

·9· ·authority over this, but there is nothing preventing you

10· ·from mentioning that this is an option for emissions

11· ·management; that you can actually achieve our air quality

12· ·management goals by coordinating with our local Air

13· ·Quality Management Districts.· It is something you do with

14· ·the federal government.· You have no control over their

15· ·regulatory choices, but you do exhort them to do their

16· ·part.

17· · · · · · So I'd like you to ask our local land use

18· ·planning agencies to do their part.· We can all do our

19· ·part.

20· · · · · · Thank you very much for your time today.

21· · · ·MR. MACMILLAN:· Great.· Thank you very much for your

22· ·comment, Mike.

23· · · · · · I do want to keep opening this up to see if there

24· ·are additional public comments.

25· · · · · · Again, if you wanted to make public comment, you



·1· ·can click on the "Raise Hand" button at the bottom of your

·2· ·screen.

·3· · · · · · Or if you are on a phone and wanted to make

·4· ·public comment, you can dial star 9, and we'll see that

·5· ·you have your hand raised via phone.

·6· · · · · · So I want to definitely keep opening this up and

·7· ·see as people keep thinking and digesting what has been

·8· ·shown today or you think about other issues as you've been

·9· ·reviewing this, feel free to raise your hand and we can

10· ·accept your comment.

11· · · · · · I also do want to note that we are going to be

12· ·bringing this item to our Board or planning to bring this

13· ·item to our Board in December, on December 2nd, as you've

14· ·heard.· And there is still going to be opportunity to have

15· ·your voice be heard with our -- our Board as well at that

16· ·public hearing.

17· · · · · · We've also presented a bunch of different Staff's

18· ·contact information on the various reports that you've

19· ·heard here so that if you wanted to reach out

20· ·individually, you could do so.

21· · · · · · I do want to, again, just give us a one last call

22· ·to see are there any additional public comments that

23· ·anybody would like to make on anything that we've heard

24· ·today.

25· · · · · · And stretch it out one last little bit here, see



·1· ·any other -- last call, public comment.

·2· · · · · · Okay.· I'm not seeing any additional hands

·3· ·raised.

·4· · · · · · Thank you for the comments that we did receive

·5· ·both in this hearing today and then in previous hearings.

·6· · · · · · Saw a speaker hand went up briefly on one phone

·7· ·number and then went back down, so maybe that was a

·8· ·mistake.

·9· · · · · · But we had some public comment at our previous

10· ·hearings as well.· All of these hearings are posted on our

11· ·website on our webcast.· And so if you wanted to go back

12· ·and review any of the other previous comments, the content

13· ·is largely the same across all of the different regional

14· ·hearings, but if you wanted to skip to the end and hear

15· ·the public comments, you can go ahead and do so and find

16· ·that there on our website.

17· · · · · · With that, I'm going to thank Staff for all of

18· ·their work to bring these regional hearings together,

19· ·bring all the materials together and the presentations,

20· ·and then also thank the public for attending and providing

21· ·thoughtful feedback as we've gone through this.

22· · · · · · And I think at this point, we're going to go

23· ·ahead and conclude the meeting and wish everyone a good

24· ·day.

25· · · · · · Thank you very much everybody.



·1· ·(End of audio recording.)
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·1· · · · · · (Beginning of audio recording at 00:47:59.)

·2· · · ·MR. MACMILLAN:· Okay.· Great.· Thank you very much,

·3· ·Elaine.

·4· · · · · · So now we have gotten through all of the

·5· ·presentations that we had scheduled for tonight.· Really

·6· ·appreciate everyone's patience getting through that.· It's

·7· ·some dense material that we're trying to cover at a high

·8· ·level and hit all the key points.

·9· · · · · · We definitely encourage everyone to go ahead and

10· ·read the plan, read the supporting documentation.· It's

11· ·just a few hundred pages of light reading, but it is --

12· ·there's a lot of really good detailed information in there

13· ·and really encourage folks to -- to dive in on this.

14· · · · · · We do now want to open it up to public comment.

15· ·This is one of the most important components of any Air

16· ·Quality Management Plan is to hear public feedback.· That

17· ·has helped shaped the plan to date so far, but we are

18· ·still very interested to hear any feedback that folks

19· ·might have here.

20· · · · · · So I'm going to open it up now.· We'll do --

21· ·we'll just kind of open it up here.

22· · · · · · And I see we have one public comment hand raised

23· ·so far.

24· · · · · · So Mark Abramowitz, do you want to go first?

25· · · ·MR. ABRAMOWITZ:· Hi Ian.· Thank you very much.



·1· · · · · · Because this is a public hearing and we're

·2· ·limited to time, I've decided -- I've divided my comments

·3· ·up between the various public hearings and this afternoon,

·4· ·I talked about the cost effectiveness guidelines.· My

·5· ·comments are continuing from them.

·6· · · · · · The District does have a great high quality

·7· ·Staff.· There was much innovation in this plan, but the

·8· ·plan does fall short.

·9· · · · · · And so my criticisms and concerns are mainly due

10· ·to bad policy decision, Staff decisions.· Staff worked

11· ·hard under difficult decisions.

12· · · · · · I want to focus today on public participation,

13· ·which Sang Lee, I think, was the one that pointed out that

14· ·it was critical.· And at a previous public workshop, I

15· ·said that this plan process was -- had the best ever

16· ·public involvement, but I must revisit and revise that

17· ·assessment based upon what I've seen since.· And I've got

18· ·a couple comments for the District and one for CARB.

19· · · · · · One is, I was a little bit surprised when it was

20· ·indicated that on the ways to comment on it and the

21· ·comment responses are all about written comments.· So the

22· ·public, which mainly gives verbal comments, basically has

23· ·been ignored when it comes to actual responses.· And

24· ·because I prefer to do verbal comments, I feel like my

25· ·time has been wasted in part.· Yes, many public comments



·1· ·are repeats that are addressed through other written

·2· ·comments, but many aren't.

·3· · · · · · And I submitted some written comments, not as

·4· ·detailed or as articulated -- articulate as they should

·5· ·have been, relying on the District's duty to respond to

·6· ·all comments.· So that's one concern.

·7· · · · · · Secondly, with respect to the health analysis, my

·8· ·other concern about the public involvement is with respect

·9· ·to the timing of the Advisory Council Meeting which is

10· ·mandatory, and comments were being held until the

11· ·socioeconomic study was done.

12· · · · · · But the District, holding it on the day that you

13· ·did hold it, the most important solemn holiday for Jews

14· ·around the world, you took away the ability for inclusion

15· ·and commenting to your Advisory Council or the ability for

16· ·the public or -- or making a choice by people to have the

17· ·ability to practice their religion.

18· · · · · · Diversity, equity and inclusion of the public

19· ·seems to have declined at the District since the hiring of

20· ·a DEI officer.· This adds to the uproar of holding and not

21· ·even recording the Board retreat last time on a similar

22· ·date.

23· · · · · · As you've recently seen at the L.A. City Council,

24· ·equity is important and you -- that you include all is

25· ·important.



·1· · · · · · Thanks.

·2· · · ·MR. MACMILLAN:· Thank you very much for sharing that,

·3· ·Mark.· I really do appreciate you sharing those comments

·4· ·with us.· We're definitely going to take that back, so

·5· ·thank you for that.

·6· · · · · · I'm going to go ahead and move on to the next

·7· ·hand raised.· I see Robbie Gross, your hand is raised.

·8· · · · · · Do you have a comment?

·9· · · · · · (Public speaker's live feed unstable and

10· · · · · · unintelligible to report.)

11· · · ·MR. GROSS:· Yes.· Hello.· Thank you very much.

12· · · · · · Yes, my name is Robert Gross.· I'm a consultant

13· ·speaking on behalf of Ontario International Airport.

14· · · · · · In the revised draft AQMP, it indicates with the

15· ·EGM 02 measure that the general conformity set-aside

16· ·budgets will be eliminated and (unintelligible) will be

17· ·initiated to a develop a process to accommodate projects

18· ·using mechanisms other than the current set-aside account.

19· · · · · · We believe that the AQMP should reconsider this

20· ·approach as a set-aside budget is an important tool to

21· ·(unintelligible) a process.

22· · · · · · It states in Appendix 4 the -- of the AQMP, it

23· ·indicates that the set-aside budget is a useable tool to

24· ·streamline (unintelligible) evaluation process because it

25· ·builds an available balance for emissions, NOx and VOCs in



·1· ·the (unintelligible) plan that can be used by projects

·2· ·that exceed (unintelligible) threshold applicable

·3· ·(unintelligible) evaluation process.

·4· · · · · · The ability to officially demonstrate

·5· ·nonconformity is actually a critical component

·6· ·(unintelligible) ability to have projects that will

·7· ·support the economic health of the region to occur.

·8· · · · · · So this approach has been used effectively by

·9· ·AQMP (unintelligible) projects (unintelligible) in the

10· ·past.

11· · · · · · The set-aside budget establishes a clear and

12· ·quantifiable means of achieving general conformity in the

13· ·applicable year.

14· · · · · · The draft 2022 AQMP proposes two other mechanisms

15· ·for projects that (unintelligible) nonconformity being the

16· ·Voluntary Emission Reduction Agreement (unintelligible)

17· ·and Emission Reduction Credits, essentially.· Both

18· ·mechanisms are based on emissions offsets and both will

19· ·likely encounter issues that can inhibit projects through

20· ·timing delays.· Offsets can also be difficult to quantify

21· ·(unintelligible) often associated with project itself, and

22· ·the timeline limitation may not align with the project

23· ·timelines.

24· · · · · · So (unintelligible) AQMD -- additionally, the

25· ·timeline of the AQMP can establish guidelines and rules



·1· ·(unintelligible) process also (unintelligible) would be

·2· ·available.

·3· · · · · · Furthermore, I've given the current

·4· ·(unintelligible) on what these costs may be with

·5· ·(unintelligible) would be prudent for AQMP to maintain

·6· ·(unintelligible) tool (unintelligible) feature, such as

·7· ·the set-aside accounts.· That does not create a

·8· ·significant amount of hurdles for projects that are

·9· ·(unintelligible) region and projects that may help reduce

10· ·overall emissions.

11· · · · · · The AQMP might want to maintain the multiple

12· ·tools to address (unintelligible) conformity or to ensure

13· ·that some key projects (unintelligible) region can still

14· ·occur.

15· · · · · · It was also (unintelligible) in the review of the

16· ·San (unintelligible) Valley Air Pollution Control District

17· ·(unintelligible) credit system, CARB actually found

18· ·significant issues with (unintelligible) including issues

19· ·with timing on projects, discrepancy with calculation

20· ·methods, and a lack of transparency in reduction

21· ·calculations difficult to review --

22· · · ·MR. MACMILLAN:· Okay.· I see, Robbie, your time is up.

23· · · · · · It sounds like there's a lot of detailed comments

24· ·that you have here.· We encourage you -- and this goes for

25· ·the same speaker, Mark -- if there are more detailed



·1· ·comments that people want to discuss with us, please,

·2· ·let's find some time to -- to meet and to be able to go

·3· ·through them because sometimes it's difficult in this

·4· ·forum to get through all of the details.· So definitely

·5· ·encourage -- reach out and let's keep working through the

·6· ·issues that you're raising.

·7· · · · · · I do want to open this up now to see are there

·8· ·other speakers or anybody else who would like to comment

·9· ·or have any -- any feedback at this point?

10· · · · · · I'm going to go ahead and just pause here for a

11· ·little bit.

12· · · · · · And just thinking for anybody else who would want

13· ·to comment here, we do -- we do take these verbal comments

14· ·into consideration as we go through the Air Quality

15· ·Management Plan and all of the other documentation as

16· ·well, so we don't have necessarily the -- the same formal

17· ·write-up but the -- those comments are taken into

18· ·consideration and reflected in the AQMP itself, and

19· ·then -- so we definitely do encourage verbal comments or

20· ·written comments as well.· Either one is -- is good.

21· · · · · · Okay.· So not seeing any other hands raised --

22· ·just give this a little bit more.

23· · · · · · Again, people can press the "Raise Hand" button

24· ·at the bottom or Star 9 if you're on the phone.

25· · · · · · And don't see any other hands being raised.· So I



·1· ·think with this, we may go ahead and conclude the meeting.

·2· ·We do have some additional public hearings coming up, so

·3· ·if you think of something else and you want to comment,

·4· ·you can certainly attend one of those other meetings or,

·5· ·you know, again, provide that written feedback to us.

·6· · · · · · So with that, I think we'll go ahead and adjourn

·7· ·this meeting.· And I thank Staff and everybody who

·8· ·contributed to this, and CARB as well.· So I appreciate

·9· ·all your efforts.· And we'll go ahead and adjourn for

10· ·tonight.

11· · · · · · Thank you very much, everyone.

12· · · · · · (End of audio recording.)
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·1· · · · · · · · · · REPORTER'S CERTIFICATION

·2

·3· · · · · · I, Jenny Craig, Certified Shorthand Reporter in

·4· ·and for the State of California do hereby certify:

·5

·6· · · · · · That the audio file was transcribed by me at the

·7· ·time and place herein set forth; that all audible and

·8· ·intelligible testimony and proceedings were reported

·9· ·stenographically by me and later transcribed into

10· ·typewriting under my direction; that the foregoing is a

11· ·true record of the testimony and proceedings taken at that

12· ·time.

13

14· · · · · · IN WITNESS WHEREOF, I have subscribed my name,

15· ·this date:· October 31, 2022, at Santa Ana, California.
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·1· · · · · · (Beginning of audio recording at 00:55:59.)

·2· · · ·MR. MACMILLAN:· Great.· Thank you, Elaine, and thank

·3· ·you to all our speakers.· I know we got through a whole

·4· ·lot of content up there over the last 45 minutes to an

·5· ·hour.

·6· · · · · · Thank you everyone who's attending for having

·7· ·patience and -- and listening to all the detailed analysis

·8· ·that's been conducted.

·9· · · · · · So now we turn it over to you, those in the

10· ·public.· If you have any questions, if you have any

11· ·comments, any thoughts you'd like to share, now is a good

12· ·time to go ahead and raise your hand in the Zoom, and we'd

13· ·like to hear your questions or comments.

14· · · · · · And if you think of something afterwards and you

15· ·say:· Well, you know what, that really sparked an idea and

16· ·then later on you want to come back to us, you saw that

17· ·there's a lot of contact information for Staff that was

18· ·shown on all the slides, and definitely encourage any

19· ·follow up that you would like to do.· Please do that as

20· ·well.

21· · · · · · So right now, I'm going to go ahead and open it

22· ·up.· I see we have a couple hands raised in the audience.

23· · · · · · So the first hand raised, Maria Reyes, did you

24· ·have a question or comment that you would like to make?

25· · · · · · And Maria, I think you have to unmute on your



·1· ·end.· We've opened it up for you.

·2· · · ·MS. REYES:· (In Spanish.)

·3· · · ·MR. MACMILLAN:· Okay.· Got it thank you.

·4· · · · · · Let's go -- oops.· There we go.· Okay.

·5· · · · · · So the next hand up, Mark Abramowitz, do you have

·6· ·a comment you'd like to make?

·7· · · ·MR. ABRAMOWITZ:· Yes.· Thank you very much.· And --

·8· ·and like I've done at the other hearings, I'm taking a

·9· ·different topic and going to be addressing it through

10· ·this -- this public hearing process.

11· · · · · · And before I get going, I just want to make sure

12· ·that all the information gets incorporated into the

13· ·record.· And -- and if it's not already there, I'd like to

14· ·ask and have incorporated by reference the recordings and

15· ·notes that the District has regarding all the -- the

16· ·workshops and working group meetings as well as the

17· ·presentations on this AQMP process that have gone to the

18· ·governing board, and that should incorporate a lot of my

19· ·previous comments.

20· · · · · · Today, I want to talk about New Source Review and

21· ·implementation of the plan.· And the District has the

22· ·technology to implement and -- and meet standards, but

23· ·it's where the execution and the policy decisions kind

24· ·of -- kind of fall down.

25· · · · · · You know, New Source Review is a -- is -- is a



·1· ·great example.· It was 40 years ago and two months that I

·2· ·first testified before the South Coast Board on New Source

·3· ·Review.· And I can say that that -- that that rule that

·4· ·was adopted by that Board is -- is actually stronger in

·5· ·many ways than -- than the current one.

·6· · · · · · The District has made a number of policy

·7· ·decisions and has determined that it's too difficult to

·8· ·find offsets or for companies to find offsets.· And rather

·9· ·than focus on the real beginnings of the Clean Air Act,

10· ·which actually tried to ensure that New Sources don't get

11· ·in the way of achieving air quality standards, the

12· ·District has kind of given up.

13· · · · · · And I've had a number of clients with new

14· ·technologies that have basically had to leave their new

15· ·technologies because of District's implementation of -- of

16· ·air quality standards and New Source Review requirements.

17· ·It's the failure by the District to rely on that process

18· ·and come up with ways in which the District could -- could

19· ·actually get that program to work.

20· · · · · · You know, the District, in its response comments

21· ·to me, said that SB 288 prevented the District from doing

22· ·more, and I think that that's kind of ridiculous because

23· ·strengthening New Source Review should not make it weaker.

24· · · · · · Many suggestions have been given to District

25· ·Staff about how to make that program stronger.· And



·1· ·frankly, if you achieve some sort of consensus, SB 288

·2· ·does not have -- have an adverse impact.

·3· · · · · · Well, I'm out of my time, so next time.

·4· · · ·MR. MACMILLAN:· Thank you very much, Mark.· Appreciate

·5· ·those comments.· And as you know, there's an NSR

·6· ·discussion specifically to dive into a lot of those

·7· ·details there.· So really appreciate your comments here

·8· ·and your engagement on that other forum as well.

·9· · · · · · Want to open this up to any other commenters or

10· ·any other -- anybody else who wants to make any comment

11· ·here.· So I'm going to just pause a little bit and give

12· ·anybody an opportunity.

13· · · · · · Again, if you wanted to raise your hand, you can

14· ·do that on the Zoom screen down at the bottom.· Click on

15· ·the "Raise Hand" button and then we can call on you.

16· · · · · · So I'm just going to pause here, see if there are

17· ·any questions.

18· · · · · · Not seeing anybody raising their hand now.

19· · · · · · We can do interpretation as well in case there

20· ·are any Spanish speakers who would like to make any

21· ·comment, we do have an interpreter here.

22· · · · · · Okay.· So I don't see anybody raising their hand,

23· ·so I think with that, we can go ahead and conclude

24· ·tonight's meeting.· Definitely appreciate everybody

25· ·joining us today.



·1· · · · · · We have two more regional hearings that we'll be

·2· ·doing later this week, one focused on Orange County,

·3· ·another focused on Riverside County, both at 1:00 in the

·4· ·afternoon.

·5· · · · · · So again, thank you everybody for participating

·6· ·tonight.· Thank you to all the speakers and all the Staff

·7· ·who prepared all the materials and prepared the meeting

·8· ·itself.

·9· · · · · · And with that, we'll go ahead and conclude

10· ·tonight's meeting.

11· · · · · · Thank you very much, everybody.

12· · · · · · (End of audio recording.)

13

14

15

16

17

18

19

20

21

22

23

24

25



·1· · · · · · · · · · REPORTER'S CERTIFICATION

·2

·3· · · · · · I, Jenny Craig, Certified Shorthand Reporter in

·4· ·and for the State of California do hereby certify:

·5

·6· · · · · · That the audio file was transcribed by me at the

·7· ·time and place herein set forth; that all audible and

·8· ·intelligible testimony and proceedings were reported

·9· ·stenographically by me and later transcribed into

10· ·typewriting under my direction; that the foregoing is a

11· ·true record of the testimony and proceedings taken at that

12· ·time.

13

14· · · · · · IN WITNESS WHEREOF, I have subscribed my name,

15· ·this date:· October 31, 2022, at Santa Ana, California.

16

17

18

19
· · · · · · · · · · · · · · ·__________________________________
20· · · · · · · · · · · · · · · ·Jenny Craig, CSR No. 11094

21

22

23

24

25



·1

·2

·3

·4

·5

·6

·7

·8

·9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25









2022 Air Quality 
Management Plan

South Coast AQMD 
Board Meeting

December 2, 2022

1

Attachment I



2022 Air Quality Management Plan (AQMP)

• South Coast AQMD is required by federal law to 
develop an AQMP to meet federal air quality standards

• In 2015, U.S. EPA tightened the ozone standard,
triggering the need to develop a new AQMP
• South Coast Air Basin: "Extreme" nonattainment

• Coachella Valley: "Severe" nonattainment

• 2022 AQMP provides the blueprint of how the region 
will meet the 2015 ozone standard by 2037

• Draft Final 2022 AQMP and all supporting documents 
are available online 
at: http://www.aqmd.gov/2022aqmp

2

http://www.aqmd.gov/2022aqmp


2022 AQMP and Supplemental Documents

3

Program Environmental 
Impact Report

Policy Briefing Papers

Appendices I-VII
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Ozone Trends

• Overall air quality has 
dramatically improved

• High ozone in recent 
years was due to 
adverse meteorology

• Continued emission 
reductions will 
improve ozone

8-Hour Ozone Design Values

5



NOx Baseline* Emissions by Source Category 

*Baseline emissions reflect growth and control from existing rules and regulations 6

25 17
27 24

156

37

143

106

351

184

0

50

100

150

200

250

300

350

400

2018 2037

Em
is

si
on

s (
to

ns
/d

ay
) Off-Road Moible

On-Road Mobile

Area Sources

Point Sources
Over 80% of the 
NOx emissions 
are from mobile 
sources



Need to Reduce NOx Emissions

o NOx is the primary pollutant that 
must be controlled to reduce ozone 
in our region

o NOx must be reduced to 60 tons 
per day to meet the ozone 
standard
• 83% below current conditions

• 67% below baseline (Business-As-
Usual) conditions in 2037
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Heat 
Pump Fuel Cell ZE 

switcher

Battery 
EV

Battery
EV at 

the Port

2022 AQMP is the First Zero Emissions Plan

8

Aggressive push to zero emission technologies required across all sectors wherever feasible
Results in ~ 40-80% emission reduction in each stationary and area source category (62% overall 2018-2037)



Key Issues

9

Infrastructure needs and uncertainties

Cost-effectiveness thresholds

Zero emissions in large combustion sources

Need to address federal sources



Infrastructure Needs and Uncertainties

10

Hydrogen is still emerging, 
and is expected to have a 
significant role

Continue coordinating 
with other agencies
• CEC, CPUC, CARB, Go-Biz, 

CAISO, Utility companies

State’s other programs 
will include infrastructure 
development
• SB32, SB100, 2022 Scoping Plan

Electric generation capacity needs to 
approximately double in next two 
decades (SB100 report)
• Economic analysis accounts for costs to 

the extent feasible while recognizing 
uncertainty



Cost Screening Threshold

Staff is recommending use of the Health Based Screening Threshold 
of $325,000 per ton NOx as a guide for future rulemakings

Proposed rules exceeding the threshold would trigger an additional 
public meeting

Benefit-Cost approach is consistent with how U.S. EPA and CARB 
evaluate costs associated with development of their regulatory 
programs

During rulemaking, staff will continue to seek the most cost-
effective way to reduce emissions and will continue to evaluate 
compliance costs

11



Zero Emissions in Large Combustion Sources

12

Current draft plan results in about 40-80% emission reduction in each stationary and area source 
category (62% overall 2018-2037)

• These sources have already been reduced by 61% between 2000-2018 and are already subject to stringent 
controls

Contains aggressive control measures to push deployment of zero emission technologies across all 
sectors wherever feasible

• Zero emission technologies not feasible for certain applications such as industrial processes with high 
temperature combustion, trans-pacific shipping, etc.

ZE technology will continue to be pursued to the greatest extent during rulemaking

• Staff will develop concepts for a potential funding program to incentivize the installation and operation of zero 
emission technology, as well as technology demonstration projects



0

20

40

60

80

100

120

140

160

180

200

N
O

x 
Em

iss
io

ns
 (t

on
s p

er
 d

ay
)

2037

Federal
Authority

Need to Address Federal Sources

o More than 1/3 of the 2037 baseline 
emissions inventory is regulated 
primarily under federal and 
international jurisdiction, with 
limited authority for CARB/South 
Coast AQMD
• Ships, aircraft, locomotives, etc.

o Attainment is not possible without 
significant reductions from these 
sources
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Federal Action is the Only Way to Attain

It is infeasbile for the 
region to meet the 

standard even if South 
Coast sources are 

eliminated without 
additional federal action

Emissions from federal 
sources are growing –

from 28% of 2018 
emissions to 46% of 

2037 emissions

Partner with White 
House, Congress, and 

multiple federal 
agencies to reduce 

emissions
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Public Health Benefits

15

Annual Public Health Benefits 
(examples of avoided outcomes)

Annual Monetized 
Public Health Benefit

(2025-2037)

$19.4 
Billion

 74% of benefit from avoided 
premature death due to 
reduced PM2.5



Staff Recommendation

16

 Certify the Final Program Environmental Impact Report
 Adopt the 2022 Air Quality Management Plan in accordance with the 

Resolution
 Authorize the Executive Officer to make appropriate changes to the adopted 

2022 AQMP and its appendices, if necessary, to reflect amendments adopted 
at the Public Hearing

 Direct the Executive Officer to submit the adopted 2022 AQMP including its 
appendices to CARB for its approval and subsequent submittal to the U.S. EPA 
for inclusion in the SIP.
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